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A. Angstrom units.abs. absolute.a.c. alternating current(s).amp. ampère(s).amp.-hr. ampère-hour(s).A.W.G. American wire-gauge.Bé. Baumé.B. & S. Brown & Sharpe (gauge).B.H .P. brake horse-power.B.O.T. Board of Trade.B .th.u. British thermal units.B.T.U. Board of Trade unit.B.W.G. Birmingham -wire-gauge.C. centigrade.cal. calorie(s).c.o. cubic centimetre(s).
eg- centigramme(s).c.g.s. centimetre-gramme-second.cm. centimetrc(s).cm.® square centimetre(s).cm.3 cubic centimotre(s).coeff. coeflicient(8).const. constant(s).c.p. candle-power.C .Ï.U . centigrade thermal units.cwt. hundredweight(s).d. density.d.c. direct cu rren ts).
dg- decigrammc(s).diam. diameter(s).dm. decimetre(s).dm .2 square decimetre(s).dm.3 cubic decimetrc(s).e.m.f. electromotive force(s)P. Fahrenheit.ft. foot; feet.f t.2 square foot.f t.3 cubic foot.ft.-lb. foot-pound(s).gall. gallon(s).grm. gramme(s).H .-F. high-frequency.H-ion. hydrogen ion.H .P. horse-power.H .P.-hr. horse-power hour(s).hr. hour.hrs. hours.in. inch; inches.in .2 square inch.
in.3 cubic inch.in.-lb. inch-pound(s).
I.S.W.G. Imperial standard wire-gauge.K. absolute tem perature (scale).K.C.U. kilogramme-degree-centigrado heat unit ( =  3-97 B.th.u.).
kg- kilogramme(s).kg.m. kilogramme-metre(a).km. kiloinetro(s).

km.2 square kilometre.kv. kilovolt(s).kva. kilovolt-ampere(s).
kw. kilowatt(s).
kw.-hr. kilowatt-liour(s).1. litre(s).lb. pound(s).
L .-F. low-frequency.
m. metre(s).m .2 square metre(s).in.3 cubic metro(s).
m.amp. milliampirc(s).
max. maximum.mg. milligramme(s).mm. millimetre(s).
mm.2 square millimetre(s).
mm.3 cubic millimetre(s).m.ni.f. magnetomotive force(s).
mu millimicron.
m.v. millivolt(s).
N . norm al.
N.T.P. normal tem perature and pres

sure.oz. ounce(s).P.C.E. pyrometric cone equivalent.p.d. potential difference.
p.p.m. parts per million.11. Reaumur.
r.p .m . revolutions per minute.
sp. gr. specific gravity.sq. square.
V . volt(s).va. volt-ampire(s).w. watt(s).w.-lir. watt-hour(s).
w.p.c. w atts per candle.O dcgree(s) (arc or temperature).
?

per cent, wave-length.micron.
MM 1 millionth micron =  0-1 A.
n ohm.r m inute of tho arc.// second of the arc.
< A <  B denotes th a t A is less than  B.
> A >  B denotes th a t A is 

greater than B.
< negative of <  ; A <£ B denotes th a t A is no t less 

than  B.< combination of <  and = ;  A <  B denotes th a t A is 
equal to or less than  B.is not equal to.identically equal to.approximately (or essentially) 
equal to.
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METALLURGICAL A B S T R A C T  S

A Unique Electrode Potential Characteristic of a Metal, and a Theory for 
the Mechanism of Electrode Potential [Cadmium]. A. L. McAulay and E. C. R.
Spooner {Proc. Roy. Soc., 1932, [A], 138, 494-501).—For concentrations less 
than  a  definite lim it, experim ental results indicate th a t the potential of a  
cadmium electrode in an aqueous solution is independent of all changes in the 
character and constitution of the solution. I t  is concluded th a t the electrode 
potential m ust originate in  interaction between the metal and w ater only. 
A theory of th is result and three consequences of the theory are briefly dis
cussed. The theory contem plates the form ation of a  layer of ions of thickness 
about 5 X 10-5 cm. surrounding the metal, the to tal concentration therein 
being about 4 x  10-5 grm.-mol. per litre. The electrode potential of cadmium 
in air-free dilute solutions of any sort is 0-787 v. against the sa tu rated  calomel 
electrode a t  18° C. W hen an electrode is exposed to air, the potential becomes 
positive and unreproducible. The layer of positive ions surrounding the 
electrode is more concentrated in  this ease, and to  this, and not to  the form a
tion of an impervious film, the change of potential is attributable.—J . S. G. T.

The Relaxation Time of Annealed Copper and Aluminium Wires Subjected 
to Torsional Oscillations. Dank w art Schenk (Z . Physik, 1932, 78, 470—478).— 
[Note by Abstractor: The relaxation tim e of a material, e.g. of a wire, is related 
to the dam ping of vibration in the material. If torsional oscillations of 
respective frequencies and N„ are characterized by logarithmic decrements 
I ) i and D2 for equal strains, then the relaxation tim e, 1 /I t, is given by 1 /R  =  
rr(Dl — D2)/2(N1D l — N ,D 2). The relaxation tim e of brass is about 1/1500 
second; its  value for Duralum in is about 1/750 second, for Elektron, about 
1/100 second.] The relaxation times of copper and aluminium wires subjected, 
after annealing, to  torsional oscillations are found to  depend on the am plitude 
of the oscillations and on the annealing tem perature. Values of 1 /R  for copper 
range from 1/220 to  1/140 second. Results w ith aluminium wires were no t so 
reproducible as in the case of copper wires. This result is probably associated 
w ith irregularity of the recrystallization process in aluminium, and w ith  the 
presence of impurities. The results are interpreted in  term s of structural 
changes occurring in  the wires. Torsional oscillations arc accompanied bv 
motion w ithin single crystals and motion of the crystals themselves. R  
depends on the relative im portance of these two modes of motion.—J . S. G. T.

Null-Point for Charges on Copper and Silver. M. A. Proskum in (Zhum al 
Fizicheslcoy K him ii (Journal o f Physical Chemistry), 1932, [W], 3, (1), 91-96).— 
[In Russian.] Two methods are described, based on the observation of the 
e.m.f. generated by the change in  ionic concentration in solution duo to 
adsorption on the clean surface of the metal. Copper is found to  have a  null- 
point a t  — 0-32 v., and silver a t  +  0-23 v. against the iV-calomel electrode. 
Theso values differ markedly from th a t found for mercury (— 0-50 v.) by the 
electrocapillary method. The method of treatm ent of the surfaco has an 
im portant influenco on the null-point.—N. A.

The Passivity of Gold. William Jam es S hu tt and A rthur Walton (Trans. 
Faraday Soc., 1932, 28, 740-752).—The tim e required for the potential of a 
passivated gold anode to  fall to normal during spontaneous reactivation in  acid 
chloride solutions has been determ ined under conditions which preclude the 
possibility of direct electrical polarization. The high tem perature coeff. of the 

V O L . L IU . B

(G EN ER A L AND N O N -F E R R O U S )

1933 JA N U A R Y Part 1

I.— PR O P E R T IE S  OF M ETALS



2 Abstracts o f P apers

ra te  of recovery suggests th a t the process of recovery is not controlled by simple 
solution of the film and diffusion of the products, bu t by a  chemical reaction. 
Assuming th a t the film is a  peroxide, to  which assum ption all the evidence 
points, th is reaction would appear to  be the formation of chlorine and auric 
oxide from hydrochloric acid and the peroxide and the subsequent dissolution 
of th e  auric oxide in the acid.—A. It. P.

Thermal Expansion of Lead. P eter H idnort and W. T. Sweeney (U.S. 
Bur. Stand. J . Research, 1932, 9, 703-709; Research Paper No. 500).—- 
Measurements have been made on the linear therm al expansion of 3 samples 
of cast lead between room tem perature and 300° C. and the results have been 
correlated w ith data  obtained by other investigators between the years 1740 
and 1931. A curve has been derived which shows the linear therm al expansion 
of lead between — 253° C. and +  300° C. Average coeff. of expansion for 
various tem perature ranges between —250° C. and + 300° C. as derived from 
the expansion curve arc as follow (x  10-8) : — 250° to -f- 20° C., 25-1; — 200° 
to  +  20° C., 26-5; -  100° to 20° C., 2S-3; +  20° to  60° C., 28-8; 20° to  100° C., 
29*1; 20° to 200° C., 30-0; 20° to  300° C., 31-3. A comparison of the indirect 
results obtained by Kopp and M atthiessen w ith the direct da ta  obtained by 
other observers indicates th a t lead expands the same in all directions.—S. G.

The Chamber Process. XXHI.—Physical and Mechanical Tests of Sheet 
Lead. Mototaro M atsui and Hirondo K ato  (Kogyo Kivagaku Zasshi (,/. Soc. 
Chem. Ind., Japan), 1932, 35, (7), 3 0 4 b - 3 0 6 b ) .—[In Japanese, w ith English 
sum mary in supplemental binding.] The lead sheets tested  were the following 
(trade nam es): (1) Tadanac (Canada), technically pure, 99-99%; (2) B.M. 
(Burma), technically pure; (3) Selby (U.S.A.) technically pure, 99-98 +  % ; 
(4) Selby (U.S.A.), lead 95, antim ony 5 % ; (5) unknown origin, lead 99-299, 
zinc 0-188%, trace of arsenic, bismuth, aluminium, iron, e tc .; (6) Tadanac 
(Canada), bismuth 4-5, copper 1% ; (7) Tadanac (Canada), lead 99-987%. 
The samples had d =  (1) 11-36, (2, 3, 6) 11-38, (4) 11-21, (5) 11-35, and (7) 11-37 
and a  Brinell hardness of (1) 2-88, (2) 2-71, (3) 3-03, (4) 4-76, (5, 6) 3-20. The 
tensile strengths in kg./cm .2 were 152, 152, 155, 249, 160, and 183 and the 
elongations 40,58, 66, 75-5, 57-5, and 52-5% for samples nos. 1-6, respectively. 
The melting points of samples 1-7 were 328-1, 327-5, 327-6, 30S-9, 327-6, 324-7, 
and 328-1° C. and the flash points in  sulphuric acid 273, 287, 252, 270, 292, 
300, and 270° G —A. R . P.

Study of the Absorption of Gases by Metallic Magnesium and Calcium.
V. P . Saraev (Zliurnal Tehnicheskoy F iziki (Journal o f Technical Physics), 1932, 
[B], 2, (5), 442^149).— [In Russian.] The absorption of the residual gas in 
electric bulbs by powdered m etals has for long been a  common industrial 
practice, bu t a  detailed study  of the mechanism of gas absorption hns no t yet 
been made. In  the present work the absorption of gases by magnesium and 
calcium, of various degrees of fineness, has been investigated. Absorption is 
intensified by ionization, in the absence of which nitrogen and hydrogen are 
no t absorbed by magnesium. In  the case of calcium the ra te  of disappearance 
of the neutral molecules of nitrogen increases w ith increase in  the rate  of 
pulverization of the metal. W ith rise in  tem perature magnesium gives up the 
absorbed gas, bu t w ith calcium the ra te  of absorption is greatly increased.

—N. A.
The Electrical Resistance and the Critical Point of Mercury. Francis Birch 

(Phys. Rev., 1932, [ii], 41, 640-648).—The relative resistance of liquid mercury 
compared w ith its  value a t  0° C. and 1 a tm . pressure has been measured 
between 0° C. and 1200° G , and  1 and 4000 a tm .; values are also given for 
the instantaneous pressure and tem perature coeff. of resistance, and a  few 
measurements were made a t  higher pressures. All these quantities increase 
w ith rising tem perature, and  decrease w ith rising pressure. By assuming 
th a t below the liquid-vapour critical point the passage through the boiling
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point will bo accompanied by a discontinuous change in resistance w hilst 
above the critical point the curve will be continuous, i t  is estim ated th a t the 
critical point is a t  1460 ±  20° C. and 1640 ±  50 kg./cm .2. A bibliography of 
the literature concerning the critical constants of mercury is given.—W. H .-R.

The Effect of Strain on Magnetostriction and Magnetization in Nickel. 
C. W. Heaps (Phys. Rev., 1032, [ii], 42, 10S-118).—Magnetic and magneto
strictive hysteresis loops have been obtained for pure annealed nickel wire

by a heterodyne beat method. The m agnetostrictive contraction ~  for bothh
tensions 6-82 and  3-70 kg./m m .2 is given accurately by th e  same equation 
cILjL =  — 1-93 x 10~10/ 2 where I  is the in tensity  of m agnetization. For a 
tension of 0-72 kg./m m .2, the equation dL/L =  1-30 x  10_10f 2 holds less 
accurately. The curves for different tensions cross a t  large values of the 
m agnetic field II, so th a t tension decreases the magnetostriction in small 
fields, bu t increases i t  in  large fields. The fact th a t the same equation holds 
for both  the larger tensions is explained by theories (Becker and Kersten, Z. 
Physik, 1930, 64, 665) which suppose th a t tension tends to  orientate the 
atom ic m agnets across the axis of tension ; tensions of 3-70 and 6-82 kg./m m .2 
produce complete transverse orientation, w hilst one of 0-72 kg./m m .2 leaves 
the atom ic magnets essentially a t random orientation. Experim ents w ith 
commercial nickel wire bent into a  circular arc are also described. This gives 
one half of the wire in tension and the other in compression, and a t  certain 
field strengths the m agnetization becomes very unstable. I t  is shown th a t 
this explains both the large discontinuities in  the m agnetization curves of 
Forrer (J. Physique, 1926, 7, 109; 1929, 10, 247) and the smaller Barkhausen 
effects.—W. H.-R.

The Relative Permeability of Iron, Nickel, and Permalloy in High-Frequency 
Electromagnetic Fields. Edwin Michael Guyer (J . Franklin Inst., 1932, 213, 
75-88).—Based on the experim ental measurements described in th e  paper, it 
is concluded th a t there is no anomalous variation in  the relative perm eability 
of iron, nickel, and Permalloy a t  frequencies corresponding w ith  the band of 
wave-lengths from 70 to  200 m. The results are contrary to  those of certain 
o ther workers.—S. V. W.

The Exact Measurement of the Specific Heats of Solid Substances a t High 
Temperatures. VI.—Metals in Stabilized and Non-Stabilized Condition : 
Platinum and Silver. F . M. Jaeger, E . Rosenbohm, and J .  A. B ottem a 
(Proc. K . Akad. Wet. Amsterdam, 1932, 35, 763-771).— [In  English.] Irre- 
producible results are obtained for the sp. heat of platinum  unless the metal is 
first heated to  1600° C. and slowly cooled. This treatm ent has the effect of 
bringing the m etal into a stable condition, bu t bears no relation to  any allo
tropie change. The true  sp. heat of stable platinum  between 0° and 1400° C. 
can be calculated from the relation cp =  0-031678 +  0-630574 x  10-5t — 
0-1624878 x  10-9/2, and th a t of hammered platinum  (0°-1100°C.) from 
cp =  0-031509 +  0-719102 x  lO-^i -  0-94672 x  10-»i2. The true  sp. heat 
(0°-800° C.) of cast silver is given by cp =  0 055614 +  0-1600766 X l(H i — 
0-47223 X 10-si2, and th a t of cold-plated silver by cp =  0-055936 +  0-105607 X 
lO-'f +  0-18165 X 10-*i2. Comparison w ith values recorded in  the literature 
shows th a t the divergent results are due to  working w ith lion-stabilized 
metals.—E. S. II.

The Exact Measurement of the Specific Heats of Solid Substances a t High 
Temperatures. VH.—Metals in Stabilized and Non-Stabilized Condition : 
Copper and Gold. F . M. Jaeger, E . Rosenbohm, and J . A. B ottem a (Proc. 
K . Akad. Wet. Amsterdam, 1932, 35, 772-779).— [In English.] Cf. preceding 
abstract. Stabilized, cast copper lias a  true  sp. heat given by cp — 
0-092597 +  0-20832 x  10-H, w hilst the unstabilizcd, cold-rolled m etal 
has cp — 0-093835 +  0-20684 x  10-*1. After heating in a  vacuum a t 1050° C.
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for 5 hrs. and cooling slowly, the rolled copper gives a  value corresponding 
w ith th a t of stabilized copper. Gold which has been melted and then cooled 
gives cp — 0-03123 +  0-10635 X  10-6f +  0-46558 X  lO-8!2, w hilst cold-plated 
gold gives cp =  0-031341 +  0-93886 X  10~Gi +  0-5127 x  10-8i2. I t  is inferred 
th a t no general prediction can bo made as to  the direction in  which the sp. 
heats of worked and annealed metals will bo changed.— E. S. H .

On the Behaviour of Polonium During the Crystallization of Metals. G. 
Tam m ann and A. v. Lowis of Menar (Z. anorg. Chan., 1932, 205, 145-162).— 
Even m inute quantities of radioactive elements may be detected in metals by 
the aid of the photographic plate. Polonium during the crystallization of a 
metal collects in the polyeutectic, and w ith it is displaced tow ards the grain 
boundaries in which it  finally collects. No polonium is ever found along the 
boundaries of reerystallization grains. From  the w idth of the blackened areas 
on the p late it  is deduced th a t the polonium occurs in monomolecular layers. 
The solid solubility of polonium in silver, tin , bism uth, zinc, cadmium, copper, 
antim ony, and tellurium  is of the order of 2-31 — 5-28 X  10-11 % . In  contrast 
to  tellurium , polonium forms no intcrm etallic com pounds; it  is also practically 
insoluble in telluridcs. In  the crystallization of m etals containing polonium, 
separation of this element begins a t tem peratures considerably higher than  the 
melting point of the polyeutectic.— 11. Bl.

On the Degassing of Tantalum. N. S. Ivanov (Zhurnal eksperimcnlalnoy i 
tcoreticheskoy F iziki (Journal o f Experimental and Theoretical Physics), 1932, 
[A], 2, (3), 162-170).— [In Russian.] Hydrogen on the surface of red-hot 
tantalum  undergoes dissociation. As the result of this, the hydrogen which is 
given off is adsorbed up to  a  lim it of 2-4r-3-6 X  1016 atom s/cm .2 on the surfaces 
of cold, clean glass vessels. If these are heated to  250° C. they no longer 
adsorb hydrogen.—N. A.

On the Change of the Specific Heat of Tin when Becoming Supra-Conductive. 
W. H. Keesom and J .  A. K ok (Proc. K . Akad. Wet. Amsterdam, 1932, 35, 
743-748).— [In English.] Between 3-70 and 3-72° K. the atomic heat of tin  
decreases from 0-0078 to  0-0054. The exact tem perature a t which the change 
occurs agrees to w ithin 0-01° C. w ith the transition  to  the superconducting 
state . T hat the specific heat change is connected w ith  the phenomenon of 
superconductivity is shown by the fact th a t a magnetic field which impedes 
the occurrence of superconductivity also prevents the change in specific heat. 
There is no heat of transform ation connected w ith the change to  the super
conducting state.—E. S. H.

Behaviour of Vanadium and Vanadium-Iron Alloys towards Hydrogen. 
L. Kirschfeld and  A. Sieverts (Z. Elcklrochcm., 1930, 36, 123-129; C. Abs., 
1930, 24, 2093).—Absorption of hydrogen by vanadium  (99%) a t  1 a tm . 
decreases w ith tem perature from about 150 c.c. per grm . a t  18° C. sharply to 
38-3 c.c. a t 400° C. and then more slowly to  2-7 c.c. a t  1000° C. Im purities 
lower the values. This indicates 946 volumes of hydrogen per atom  of vana
dium, values sim ilar to  palladium -hydrogen. The sa turated  metal is yellow 
and darkens in  the air. The hydrogen pressure curves by absorption and 
evolution are given for various tem peratures and follow m =  k \ /P  a t  400° C., 
600° C., and 800° C. A 9-1% ferro-vanadium goes through a minimum a t 
700° C. and above th a t the curve is sim ilar to  th a t of iron-hydrogen. A 22% 
ferro-vanadium rem ains much higher, has a  minimum a t  900° C. and above 
th a t parallels iron-hydrogen. A 70% ferro-vanadium does no t satu rate  readily 
bu t parallels the vanadium  curve. The curves show- a two-component char
acter and the higher the tem perature the more closely the curve approaches 
a sum of the properties of the iron and vanadium  present.—-S. G.

The Photo-Electric Properties of Alkali Metal Films as a Function of their 
Thickness. Jam es J .  B rady (Phys. Rev., 1932, [ii], 41, 613-626).—Thin films 
of alkali metals were deposited upon a silver surface in a high vacuum by
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means of a molecular beam under conditions in which the thickness of the, 
film could bo estim ated. The effect of the thickness of the film upon the 
photo-electric properties was then examined. W ith  cæsium, rubidium , and 
potassium the general effect is th a t a  maximum threshold wave-length occurs 
a t a  thickness of a  few (1-5 to 3) molecular layers, and a  maximum total 
photo-electric emission in thicker (5 to  12) molecular layers, whilst final stable 
conditions are reached a t  a  thickness of the order 12-20 molecular layers, the 
exact values varying with the metal. Sodium behaved quite anomalously. 
The results are discussed in term s of the Sommerfeld theory, the adsorbed 
alkali metal affecting the potential wall a t  the surface. I t  is concluded th a t 
the first few alkali atom s are adsorbed as ions and the la ter ones as neutral 
atom s.—W. H.-R.

Plasticity and Creep in Metals. H arold Jeffreys (Proc. Itoy. Soc., 1932,
[A], 138,283-297).—The equations of plastic flow are derived m athem atically; 
a  theory of creep and its  relation to  experimental results are discussed.—J. T.

Mechanism of Plasticity (Preliminary Communication). N. Seljakov 
(Zhurnal eksperimentalnoy i teoreticheskoy F iziki (Journal o f Experimental 
and Theoretical Physics), 1932, [A], 2, (2), 140).— [In Russian.] Cf. this 
1932, 50, 597. In  plastic deformation, the regions adjoining the planes along 
which slip has occurred show a change in  the sym metry of the crystal lattice 
which, in the case of cubic lattices, is associated w ith a  lowering of the sym 
m etry of the lattice, duo to  elastic slip along the planes in the direction of the 
deformation.—N. A.

Cold Deformation, Crystal Recovery, and Recrystallization [of Metals]. 
H . Reischauer and F . Sauerwald (Melallwirtschaft, 1932, 11, 579-581, 591- 
593, 604-607).—A review, w ith lengthy bibliography, of the deform ation of 
m etal crystals, the effect of tem perature and purity  on th e  deformation process, 
the change in  physical properties on deforming single and poly-crystals, internal 
stress, crystal recovery, the formation of nuclei, and  grain growth in  recrystal
lization, and the structure of deformed and recrystallized metals.—v. G.

On the Dependence of the Endurance Strength on the Crystal Orientation. 
W . Fahrenhorst, K . M atthaes, and E . Schmidt (Z .V .d .I., 1932, 76, 797).— 
Fatigue tests in  th e  alternating bending machine of th e  DVL have been made 
on specimens cut in different directions from a sheet of electrolytic copper 
recrystallized by annealing, so th a t the crystallites are oriented parallel to  one 
another w ith a cube plane parallel to the surface of the sheet and a cube direc
tion  parallel to  the direction of rolling. The endurance lim it ( 10B alternations) 
follows closely the tensile strength, i.e. i t  is the same in directions a t  0° and 90° 
to  the cube direction, reaches a  maximum a t 45° and a minimum a t  15° and 
75° thereto. Edge deformation is a minimum a t 45°. The elastic anisotropy 
of th is type of sheet corresponds completely w ith  the anisotropy of single copper 
crystals. Rolled bu t unannealed sheets show a t  least a  qualitative agreement 
w ith the behaviour of single crystals.—v. G.

On the Indefiniteness of the Tensile Limits. Adolf Smekal (Metallwirtschaft, 
1932, 11, 551-554, 565-567).—The yield-point of sodium chloride crystals is a 
sharply defined constant of the crystal, w hilst the tensile strength has a 
distribution function the course of which depends on the s ta te  of the material. 
In  applying these results to  metal crystals, the  effect of heat movement m ust 
be taken into consideration.—v. G.

On the Change of Hardness of a  Plate, Caused by Bending. Sadajirô 
Ivokubo (Kinzoku no Kenkyu, 1932, 9, (10), 447-456).— [In  Japanese.] The 
change of hardness of a  plate caused by bending, was measured by means of 
the Vickers hardness tester. The materials used were Armco iron, 0-2 and 
0-7% earbon-steels, copper, brass, alum inium, Duralum in, and magnesium. 
The hardness-bonding curves show th a t, in  cold-rolled specimens, the hardness 
on the convex side of the plate decreases decidedly a t first and then somewhat
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slowly w ith increasing bending of the specimen, while on th e  concave side it  
increases only slightly. In  annealed specimens the hardness on the convex 
side decreases a t  first, and then, after passing through a  minimum, i t  increases 
slightly w ith increased bending of the specimen; on the concave side the 
hardness increases gradually w ith  an increased degree of bending. These 
changes of hardness are satisfactorily explained as th e  combined effect of the 
applied stress and the work-hardening caused by the bending of the specimens.

— S. G.
On the Effect of Torsion on the Density, the Dimensions, and the Electrical 

Resistance of Metals. Taro Ueda (Kinzoku no K m b ju ),  1932, 9, (10), 417- 
446).—[In  Japanese.] The change of the density, dimensions, and electrical 
resistance in Armco iron, Swedish steels, brass, nickel, and copper when 
tw isted in a  torsion machine were measured. The densities of iron and  steel 
decrease w ith tw isting and  their ra te  of decrease is considerable up to  the 
yield-point. The length of the specimens increases slightly w ith  the angle 
of tw ist, bu t beyond the yield-point the elongation becomes greater and 
greater. The electrical resistance increases as the angle of tw ist increases, 
and up to  the yield-point its  ra te  of increase is very large, this change being 
quite sim ilar to  th a t of the shear stress. In  the case of copper and brass, 
these changes are in general similar to those for iron and steel, bu t for brass 
the rate  of change is very large and for copper very small. They increase 
continuously from the beginning of torsion, and no such ab rup t change is 
observed as in  iron and steel. For nickel the change is very large a t  the 
beginning of torsion, bu t from tliis point i t  increases only slowly.—S. G.

Micrometal Trees. W alther H aas (IFiss. M itt. Osterr. Heilmiltelstelle, 1930, 
(10), 10-12; Chem. Zenlr., 1931, 102, I I , 1109; C. Ai>s., 1932, 26, 4269).—The 
phenomena to  bo observed when salt solutions are electrolyzed bctw’een 
platinum  wires are described. Photographs of trees of lead, thallium , silver 
and copper are shown.—S. G.

The Diffusion of Metals in the Solid State. G. Grube and A. Jedele (Z. 
Elektrochem., 1932, 38, 799-807).—Cast cylinders of pure nickel and of nickel 
containing manganese 0-5% were draw n to  5-5 mm. diam. and copper-platcd. 
After various periods of tim e a t  1000°-1025° C. in a hydrogen atmosphere, th in  
layers were removed and analyzed elcctrolytically for copper and nickel. The

diffusion coeff., D, is given by —F =  ^ where C0 — in itial concen

tra tion  (50%), c =  result of analysis, t =  tim e in  days, ;  =  depth of pene
tration , in cm., and <j> — Gauss’s error integral. The diffusion of nickel into 
copper in the solid s ta te  is more rapid  than  th a t of copper into nickel. In  
copper-nickel solid solutions, the diffusion ra te  is constant w ith  increasing 
copper content. In  the nickel-rich alloys, D =  about 1 x  10-5 cm.2/day, and 
in the copper-rich alloys about 4 x  10-5 cm.2/day. W ith  manganiferous 
nickel, the  diffusion ra te  of copper is lower, being about 0-3 X  10-5 cm.2/day  a t 
the above tem peratures. The diffusion ra te  is greater the nearer the tem pera
tu re  is to  the solidification tem perature of the alloy. The greatest resistance to 
corrosion in ammonium carbonate solutions containing hydrogen peroxide 
occurs w ith  the alloy containing 30 atom ic-%  nickel. B oth components 
are attacked by sulphuric acid solutions containing potassium chlorate. 
Corrosion cracks increase w ith  increasing nickel content up to  75-80 atom ic-%  
nickel, owing to  the fact th a t the magnetic a-phase is less a ttacked th an  the 
non-magnetic p.—J. H . W.

Diffusion. W. Rosenhain (Metallurgist (Suppt. to  Engineer), 1932, 8, 
125-126).—Theories of diffusion are brieflyreviewed. Thesimple kinetic theory 
does no t appear tenable in  view of knowledge of the behaviour of atom s on 
close-packed lattices, and the “ slip theory ” is accordingly again pu t forward 
as a working hypothesis which explains the outstanding facts.—R . G.
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On the Heats of Formation of Nitrides. HI.— The Heats of Solution of 
Some Metals and Metal Nitrides in Acids. B. Neumann, C. Kroger, and H. 
K unz (Z. an.org. Chevi., 1932, 207, 133-144).—The heats of solution of chrom
ium, magnesium, cerium, lanthanum , magnesium n itride Mg3N2, cerium 
nitride CeN, and lanthanum  nitride LaN in 1 : 20 hydrochloric acid and of 
manganese n itride Mn5N 2 in 1 : 12-7 sulphuric acid were determ ined.—M. H .

A Method of Measuring Very Small Vapour Pressures with the Torsion 
Balance. K u rt Neumann and E rn st Volker (Z. physikal. Chem., 1932, [A], 161, 
33-45).—The vapour pressure of mercury between 16° and 70° C. and of 
potassium between 145° and 200° C. has been determ ined.—B. Bl.

Tribo-Electricity and Friction. VH.—Quantitative Results for Metals and 
Other Solid Elements with Silica. P . E . Shaw and E . W. L. Leavcy (Proc. 
Roy. Soc., 1932, [A], 138, 502-514).—The development of electrification by 
rubbing pure m etals (purity  greater than  99-7%) including gold, platinum , 
silver, copper, iron, nickel, aluminium, tin , cadmium, antim ony, chromium, 
and metals of commercial purity , including lead, zinc, bism uth, cobalt, 
thallium, and selenium against silica, is investigated experimentally and 
a  theory of the phenomenon is developed. Ten factors are involved, and of 
these, a  group of two, associated w ith the generation of the Volta contact 
effect, is param ount for m ost elements bu t no t for all.—J. S. G. T.

The Theory of Metals.—I. A. H . Wilson (Proc. Roy. Soc., 1932, [A], 138, 
594-606).—Interaction  between electronic motions and nuclear vibrations 
in  a  metal is discussed theoretically. The “ mean free p a th  ” of the electrons 
is evaluated, and existing theories of conduction are critically examined. The 
refinements introduced by Peicrls are considered unnecessary; their omission 
simplifies the theory.—J . S. G. T.

The [Electrical] Resistivity of Polycrystalline Wires in Relation to Plastic 
Deformation, and the Mechanism of Plastic Flow. E . N. da C. Andrade and
B. Chalmers (Proc. Roy. Soc., 1932, [A], 138, 348-374).—The specific electrical 
resistance of certain typical metals, including cadmium, copper, aluminium, 
and tin , has been determ ined a t  various stages of plastic flow under large 
stresses, and  i t  has been shown th a t the resistance of metals which crystallize 
in the cubic system is unaffected by the flotv. The specific resistance of metals 
which crystallize w ith a unique axis of sym m etry does no t change during two 
of the three stages into which the flow can be analyzed, viz. during the initial 
im m ediate extension and the final flow a t constant ra te . D uring the in ter
mediate stage of flow a t  diminishing rate, called the (3-flow, the specific resist
ance changes by about 2% in extrem e cases. The results are interpreted on 
the assumption th a t the crystallites slip, w ith consequent rotation of the unique 
axis, during the (3-flow. On this hypothesis, an increase of specific resistance 
w ith extension is to  be anticipated in the case of metals the crystals of which 
have slip planes parallel to  the unique axis. In  the case of crystallites having 
slip planes normal to  the unique axis, there should occur a decrease of specific 
resistance on extension, in thoso cases where the resistance is greatest along 
the unique axis. The theory is supported by results obtained a t  low tem pera
tures when marked im m ediate stretch  occurs b u t no (3-stretch. In  these 
circumstances an  increase of resistance is obtained w ith  cadmium while a 
decrease occurs a t  ordinary tem peratures. This increase is a ttributable to 
extensive twinning.—J . S. G. T.

On the Electrical Properties of the Group of So-Called “  Semi-Conductors.”  
A. Schulze (Helios (Fachzeit.), 1932, 38, 201-204, 211-213).—The electrical 
behaviour of the semi-conductors, silicon, graphite, titanium , zirconium, 
hafnium, thorium , germanium, boron, arsenic, and tellurium  are discussed 
w ith reference to  the literature. I t  is pointed ou t th a t, so fa r as investiga
tions have been made, single crystals of these substances have a metallic
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conductivity, so th a t the negative tem perature coeff. of polycrystalline m aterial 
is to  be a ttribu ted  to a  grain boundary effect.—v. G.

Barkhausen Effect. III.—Nature of Change of Magnetization in Elementary 
Domains. R ichard M. Bozorth and Joy  F . Dillinger (Phys. Rev., 1032, [ii], 
41, 345-355).—The small sudden changes in  magnetic moment which occur 
when a metal is magnetized have components both parallel and perpendicular 
to  the direction of the magnetic field. The la tte r effect is detected for the first 
tim e w ith annealed and hard-worked iron, and annealed Perm invar containing 
iron 30, cobalt 25, nickel 45%, w ith 0T %  silicon as im purity. The relative 
importance of the two effects depends on the material, and on the degree of 
m agnetization of the specimen as a  whole. The new transverse effect is 
relatively small when the magnetizing field 11 is less than  the coercive force, and 
m ay bo equal to  or greater than the longitudinal effect when the magnetization 
of the m aterial approaches saturation. The da ta  are interpreted in  terms of 
the domain theory, and suggest th a t magnetic materials are divided into small 
domains, each of which is magnetized to  saturation, the m agnetization being 
controlled in some domains by strain, and in others by the crystal lattice, the 
relative effect of strain being increased by cold-work. Perm invar shows 
peculiarities, and may be a  m ixture of two magnetic materials.—W. H .-R.

On Ferromagnetism and Related Problems of the Theory of Electrons. Paul 
S. Epstein (Phys. Rev., 1932, [ii], 41, 91-109).—Theoretical. S tarting  w ith 
the  theory of Slater (this J ., 1930, 44, 46S) concerning cohesion in metals, the 
electronic theory of homopolar bonds in metallic crystals is developed for both 
magnetic and non-magnetic elements. As suggested by Heisenberg, the Pauli 
exclusion principle influences th e  orientation of the spins of the valency elec
trons, and the deciding factor is the sign of the H eitler-London interchange 
integral J v  Materials w ith large negative values of J ,  are non-magnetic, 
those w ith small values (either +  or —) of J 1 are paramagnetic, and those w ith 
large positive values m ay be ferromagnetic. The theorv of Bloch (Z . Physik, 
1928, 52, 555; 1930, 59, 208; 61, 206; 1932, 74, 295)% confirmed for non
magnetic metals, bu t E .’s results for magnetic metals are different and new. 
The new' theory demands the existence of a  block structure in ferromagnetic 
metals, the blocks being in a sta te  of perm anent spontaneous magnetization, 
the polarity of which changes frequently, its  direction being related to  the 
crystallographic axes, although this relation is ignored in th e  calculations. 
A t low tem peratures the sp. heat of a  magnetic m etal is given by c =
0-20SsR(T ¡8)21'2, where R  is the gas constant, s the num ber of valency electrons 
per atom , and 8 is closely related to  the Curie point.—W. H .-R.

The Ferromagnetic Moments of the Elements and the Periodic System. 
Charles Sadron (Ann. Physique, 1932, [x], 17, 371-452).—The magnetic pro
perties of binary alloys of nickel and of cobalt have been examined as a function 
of the percentage composition; only those alloys in  which simple solid solu
tions are formed have been studied. The behaviour of manganese-nickel and 
manganese-cobalt alloys suggests th a t th e  atom s of manganese are oriented 
in a direction parallel to  th a t of the surrounding ferromagnetic atoms, and on 
the basis of this hypothesis a moment of 15-0 magnetons is a ttribu ted  to  the 
manganese atom. B y extension of the hypothesis the atomic moments of 15 
o ther metals have been determined. For the elements in  any one column of 
th e  periodic table the atomic moment is constant. F or the metals from 
copper to  vanadium  in the first long period, the atomic moment increases w ith 
increasing atomic num ber according to  a  linear law, the increment being 5-25 
magnetons, w hilst for those from vanadium  to nickel the rate of change is 
linear bu t negative, and amounts to  — 4-0 magnetons.—H. F . G.

Experiments on the Nature of Ferromagnetism. Francis B itter (Phys. Rev., 
1932, [ii], 41, 507-515).—The presence of irregularities in  ferromagnetic 
crystals has been detected by allowing a fine suspension of ferric oxide particles
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in ethyl acetate to settle on the surface of carefully prepared crystals. E xperi
ments were made both w ith and w ithout an applied field on crystals of iron, 
cobalt, nickel, and of alloys of iron w ith silicon or nickel. On crystals of 
cobalt straight lines are obtained on some crystals, whilst others give spotty  
patterns in  which the spots tend [to form a hexagonal array. The general 
tendency is to  form line patterns in  which the lines can appear in 3 directions 
in each crystal of iron, 4 in nickel, bu t only 1 in cobalt. I t  is suggested th a t the 
patterns are somehow related to  the three (100) axes in iron, the four (111) axes 
in  nickel, and the single (0001) axis in cobalt, and it  is significant th a t in each 
case the axis mentioned is the direction of easiest magnetization. The 
patterns are readily destroyed by surface strains.—W. H.-R.

I I .— P R O P E R T IE S  OF ALLOYS

Preparation oî Single Crystals oî Duralumin, Tin-Bronze and “  Aluminium- 
Bronze ”  and the Study of their Properties. M. P. Slavinsky and A. P. 
Belaiev (Metallurg (The Metallurgist), 1931, 7, (1), 3-19).— [In Russian.] 
Form er work on the production and  properties of single crystals of aluminium 
and its  alloys is summarized. Owing to  the inconclusive nature of existing 
data  and the possibility of practical value resulting from changes in pro
perties (e.g. electrical conductivity), single crystals of pure aluminium and 
Duralum in were prepared and investigated. The specimens were obtained 
both by very slow cooling of castings and also by repeated work-hardening 
and normalizing. W ith Duralumin the first method gave a  structure showing 
large inclusions of CuA12, only a  very small proportion of the copper rem ain
ing in  the solid solution. The mechanical properties were poor and showed 
nothing of note. The second method did no t give a  single crystal and had 
no marked influence on the properties. Slow cooling of tin-bronze (with or 
w ithout additions of zinc and phosphorus) and “  aluminium-bronze ”  pro
duced a  dendritic structure, which, nevertheless, was monocrystallinc in type, 
except when liquation phenomena could take place. Specimens of these 
alloys obtained by rapid cooling and  consisting of several crystal grains were 
converted into a  condition approximating to  single crystals by annealing, w ith 
a resulting decrease in mechanical properties as is sometimes observed on 
annealing castings which have been made tinder certain conditions of cooling. 
Finally, the process of recrystallization by work-hardening and annealing 
gives these alloys a  single crystal structure which is, however, no t identical 
w ith th a t obtained by very slow cooling from the molten condition.—M. Z.

Strength Tests on Thin-Walled Duralumin Cylinders in Torsion. Eugene
E. L undquist (U.S. N at. Ailvis. Cttee. Aeronautics, Tech. Note No. 427, 1932,
1-8, and appended plates and diagrams).—Torsion tests on Duralumin 
cylinders of specified dimensions arc described. The influence of the ratios 
length/radius and radius/thickness on the type of failure is discussed, and an 
equation for calculating the shearing stress a t failure is given, in  the form :

S , =  K ,E I  ( j ) ’1, where n  is a  constant for any given m aterial, K , varies w ith

the length/radius ratio  p  E  is the modulus of elasticity, r  the radius, and

t the thickness of the cylinder. In  this case, the tentative value of 1-35 is 
assumed for », and corresponding values of K , and r are given. The formation, 
direction, and number of shearing wrinkles and the influence of slight im 
perfections are discussed.—P. M. 0 . R.

Hardening of Non-Ferrous Alloys. V. Christiansen (Teknisk Tids., Uppl. 
C, Bergsvetmskap. 61, 1931, 39-43, 47-53; C. Abs., 1932, 26, 5285).—The 
principles and  courses of the hardening processes for non-ferrous alloys on
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annealing arc described. The theory of the “ critical dispersion” of CuAL 
crystals in  Duralumin during its after-hardening a t  room tem perature is 
discussed and criticized. Such a  separation of crystals could no t be detected 
microscopically or by X -ray methods, neither could changes in the solid 
solution param eter bo observed nor indications of new interferences originat
ing from now kinds of crystals. A scries of now observations also offers 
difficulties in applying the simple explanation of the dispersion theory. In  
a  solid solution of two metals, as, for example, of copper and aluminium in 
Duralumin, the electrical resistance should decrease if a  separation in  one 
form or another takes place, because the main constituent is thereby rendered 
purer. During the process of hardening Duralum in a t  room tem perature 
the electrical resistance generally increases. I t  is difficult to  explain the fact 
th a t when Duralum in and other alloys are first perm itted  to  harden a t  room 
tem perature for a certain tim e after quenching and  la ter a t  higher tem 
peratures, a  decrease in hardness will first take place, a fter which the hard
ness increases faster and to a  higher degree than  before. The mechanical 
properties of alloys of the Duralumin typo and the changes in these resulting 
from different hardening processes are described. The effects of the presence 
of magnesium, lithium, manganese, and silicon in such alloys are discussed. 
A series of alloys w ith copper as the m ain constituent, such as copper-beryl- 
lium alloys and Corson and Heusler alloys; the ir hardening processes; 
mechanical, electrical, and chemical properties, are described. A num ber 
of “ noble ”  m etal alloys capable of being hardened are also discussed.—S. G.

Contribution to the Study of A luminium-Iron-Chromium Alloys.—n .  
Ch. Taillander {Rev. MU., 1932. 29, 34S-356).—Cf. this ./., 1932, 50, 600. 
Metallographic investigations and mechanical tests are described. The la tte r 
include tensile tests, notched-bar tests, and hardness tes ts  a t  norm al and a t 
elevated tem peratures. The alloys contained up to  2-29% of chromium and 
4-18% of iron. Thermal analysis and micrographic analysis indicate a 
ternary  eutectic a t  2%  of chromium and 1% of iron. D ilatation tes ts  indi
cate diminution by iron and chromium. 2 to  2-5% of iron and  chromium 
m ay be introduced into aluminium w ithout rendering i t  very brittle. The 
maximum tensile stress and notched-bar values are improved. In  this range 
of composition the alloys retain the white colour of aluminium.—H. S.

Binary Aluminium-Manganese Alloys. M. Bosshard {Light Metals 
Research, 1932, 2, (11), 9-10).—The tensile strength, elongation, and electrical 
conductivity of alum inium-manganese alloys containing 0 ’5-3-5% of m an
ganese have been determined. Values are tabu lated  for sheet 1 mm. and 
2 mm. thick. The sheet was reduced 80-90%  by cold-rolling after an  in ter
mediate anneal a t 420° C. The tensile strength  was increased by the addition 
of manganese up to 1-4%, after which further additions had little  effect. 
The conductivity was reduced by manganese, the effect being less pronounced 
after the addition of 1-4% manganese. The behaviour of the alloys during 
hot- and cold-rolling was similar to  th a t  of aluminium. The corrosion - 
rcsistance of those w ith more than  1%  manganese was found to  be superior to 
th a t of 99-5% aluminium when tested  by both Mylius’s tests.—J . C. C.

Aluminium-Silicon Alloys.—I. ------  Bronicwski and ------  Smialowski
(Rev. MU., 1932,29,542-552).—The methods of investigation employed include 
therm al analysis, electrical resistivity, thermoelectric force, solution potential, 
dilatation, hardness tests, and micrography. The alum inium used was of 
99-7% purity , and the silicon 97-3%, th e  la tte r  containing 1-2% of iron and 
T5%  of aluminium as impurities. B. and S. conclude from their results th a t 
the Al-Si eutectic occurs a t  11-5 atom ic %  silicon and  m elts a t  575° C. The 
silicon-rich solid solution contains 96% of silicon a t  the solidus tem perature 
and  97% a t  room tem perature. The alloys containing about 94% of silicon 
have a specific resistance of 0'07 ohm s/em .3 and a tem perature cocff. of about
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zero. A thermoelectric couple composed of alloys of 9G and 97% of silicon gives 
a  thermoelectric force E  10° =  6561 +  0-98 t2, the  couple being one of the 
most powerful known up to  the present. The hyper-eutectic alloys m ay be 
used as light antifriction alloys provided th a t the steel journals have a  Brinell 
hardness above 500° C., e.g. are nitrogen-hardened. In  a  general way the 
indirect methods of investigation employed in establishing the structure of 
aluminium-silicon alloys gave normal results in spite of the rather peculiar 
properties of silicon.—H . S.

Characteristics of Cast Aluminium Alloys as Influenced by their Composi
tion and Structure. C. Panseri (Alluminio, 1932,1,279-307).—The technique 
of casting pistons for internal combustion engines is described, and the maero- 
structurc and compositions are correlated w ith the casting properties. The 
problem of stresses derived from thermal treatm ent, and the effects of various 
treatm ents on certain alloys have been studied. The equilibrium diagrams 
of the silicon-magnesium-aluminium and nickel-copper-magnesium silicide- 
aluminium system s havo been fully investigated. A description is given of 
a  new alloy—D uralite—containing copper 3, silicon 0-7, nickel 0-5, magnesium
0-5, iron 1-5, titan ium  0'2% . I t  is ono of aseries of alloys wliich a ttem pts to 
combine the good technical properties of “ Y ” alloy w ith the good casting 
properties of alloys containing largo quantities of copper. Certain other 
properties of various piston alloys arc discussed, and i t  is concluded th a t the 
best alloys are those of the Duralite type.—G. G.

Special [Proprietory] Aluminium Alloys. Edm und Richard Thews 
(Metallborse, 1932, 22, 545-546, 577-578).—An alphabetical list of proprietory' 
alloys w ith notes of their composition where published.—A. R . P.

On the Magnetostriction of Iron-Cobalt Alloys. Yosio Masiyama (Sci. 
Rep. Tóhohi Im p. Univ., 1932, [ij, 21, 394-410).— [In English.] The whole 
series of alloy's has been studied. The longitudinal and transverse effects 
are in opposite senses and the change of volume is a  differential effect. A 
marked discontinuity was observed in the expansion-concentration curve in 
both the longitudinal and transverse effects a t  about 80%  of cobalt. This 
corresponds w ith the phase change from a- to  y-solid solution.—E. S. H.

On the Grain-Refinement of Copper-Rich Alloys by Peritectic Reaction. 
Ju -n  Asato (Kinzokn no Kenkyu, 1932, 9, (9), 392-416).—[In  Japanese.] I t  
is well known th a t the crystal grains of “ aluminium-bronze ” become very 
line when iron is added, bu t there has been no clear explanation for this. 
A. has found th a t this grain-refinement is closely related to  the peritectic 
reaction between copper and iron, from experiments w ith copper-iron, copper- 
zinc-iron, copper-tin-iron, copper-manganese-iron, and copper-alum inium - 
iron alloy's. A. has also found th a t in  the above series of alloys iron may 
be replaced by cobalt as the  la tte r  is similar to  iron in its  behaviour towards 
copper.—S. G.

The Reaction Capacity of Alloys and its Dependence on Melting or on 
Transformations in the Solid State. I.— Chemical Reactions of Copper-Tin 
Alloys with Lime or Quartz in Oxygen. J . Arvid Hedvall and F . Iiander (Z. 
anorg. Chem., 1932, 203, 373-389).—Interm etallic compounds react w ith 
alkaline-carth oxides in the presence of oxygen on heating, especially a t  trans
formation tem peratures or a t tem peratures a t  which break-up of the lattice 
occurs. The reactions between CuSn and lime and between CuSn or Cu3Sn 
and S i0 2 have been investigated. They are of importance in  respect of their 
effect on the stab ility  of melting crucibles.—B. Bl.

Analyses of Old Bronzes. J .  Sebclien (Avh. Norske Vid.-Alcad. Oslo, 1931, 
(3), 3 -9 ; C. Abs., 1932, 26, 4575).—Cf. this J ., 1932, 50, 349. A bronze 
nail from the gates of th e  palace of Shalmanesir I I  contained copper 81-1, 
tin  11-4, lead 0-47, iron 0-51, zinc 0-19, and arsenic 0-12%. Old Chinese 
bronzes generally' contain a high proportion of lead with little  or no zinc.
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Knife coins of the Ming scries contained copper 47, tin  1-5, zinc 1, lead 43-5, 
and arsenic 1%. Analyses of many old Norwegian bronzes gave tin  3-17% , 
and no evidence was found of a Copper Age preceding the Bronze Age. The 
compositions of 10 bronze coins of various countries m inted between 90 B .C .  

and A . n .  1828 are tabulated.—S. G.
Properties and TJses o£ Lead-Rich Bearing Bronzes. Anon. (Metallbörse, 

1932, 22, 483).—The composition and mechanical properties of some leaded 
bearing bronzes for special purposes are tabulated . The information given 
is taken chiefly from the work of Clamer (./. Franklin Jnst., 1903,156, 49) and 
from publications of the A.S.T.M. (see Met. Ind . (N .Y . ), 1931, 29, 517).

—A. R . P .
The Equilibrium Diagram of Lead-Tin Bronzes. Jöszef Vcszelka (Bdn- 

ydszati is Kohdszati Lay ok, 1932, 65, 212-220, 237-24-1; Chem. Zentr., 1932, 
103, II , 1504).—The mechanism of crystallization of copper-tin  alloys w ith 
constant lead content of 2 and 5%  is described. Similar effects have been 
observed to  those found by Bauer and Hansen in  the copper-zinc-lead system. 
Sectional diagrams for the 2 and 5%  lead alloys have been constructed based 
on mierographic examination. Giolitti and M arantonio’s observations (Gazz. 
chim. ital., 1910, 40, 51) on the d istribution  of lead in  the constituents of cast 
bronze are shown to be erroneous.—A. R . P .

The Technological Properties of Nickel-Bronzes. Anon. (Metallbörse, 
1932, 22, 1134-1135).—A review of recent work on the effect of additions of
1-3%  of nickel on the mechanical properties of bronze w ith up to  12% tin 
or tin  -f- zinc.—A. R . P.

The Separation of the a-Phase in ß-Brass. M. Straum anis and J . W eerts 
(Z. Physik, 1932, 78, 1-16).—The process of separation of the cubic face- 
centred u-phaso from the copper-rich cubic space-centred ß-phaso of the 
copper-zinc alloys has been investigated by X -ray and microscopic exam ina
tion of single-crystals of the alloys. The a-crystallitcs are found to be pre
ferentially oriented in 24 different s tra ta  independently of the nature of the 
heat-treatm ent. The accompanying lattice transform ation can be interpreted 
in term s of slip processes and is crystallographically reversible. The mechan
ism involved in the orientation and transform ation appears to  be the reverse 
of th a t suggested by Kurdjumow and Sachs for th e  austenite-m artensitc 
transform ation. U nder conditions of considerable super-cooling and marked 
supersaturation, the character and arrangem ent of the <x-crystallites are con
trolled by the slip mechanism in accordance w ith the sym m etry of the ß-lattice, 
w ith the resulting production of considerable regions of lam inar precipitation. 
Rod-like precipitation characterizes higher annealing tem peratures.—J .  T.

The a- and ß-Solid Solutions of the Copper-Zinc Alioys and the Corresponding 
Liquid Solutions in Equilibrium with Them Examined Thermodynamically. 
F . H . Jeffery' (Trans. Faraday Soc., 1932, 28, 452-455).—Thermodynamic 
analysis of the equilibria in the copper-zinc sy’stems indicates th a t the liquid 
solutions in equilibrium w ith the x- and ß-solid solutions consist of CuZn4 
dissolved in monatomic molecules of copper, th a t the a-solid solution consists 
of CuZn, dissolved in monatomic copper, and th a t the ß-solid solution consists 
of CuZn, dissolved in monatomic copper. The complex nature of these liquid 
and solid solutions seems to  be consistent w ith the formation of metastable 
states. As the corresponding copper-tin  solid solutions consist of Cu.,Sn and 
tin  in copper, respectively', the analogy found between the a- and ß-phases in 
the copper-tin  and copper-zinc systems by X -rays is no t in accordance w ith 
the laws of thermodynamics, assuming J . ’s premises to  be correct.—A. R . P.

On Transformation Processes in ß-Brass and ß-Silver-Zinc Alloys. J . 
W eerts (Z. Metallkunde, 1932, 24, 265-270; discussion, 270).—The separation 
of cubic face-centred a  from cubic body-centred ß in brass and the tran s
formation of cubic body-centred ß into hexagonal t  in silver-zinc alloys have
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been studied by rdntgenographic and micrograpiiic examination and by 
measurements of the electrical resistance and hardness during agoing of 
quenched specimens. B oth transform ations are governed by stric t erystallo- 
graphic lattice relations, the former being characterized by a  gliding of the 
atom s similar to th a t of the m artensitc transformation, and the la tte r, by 
growth from a constant number of nuclei w ith a constant linear velocity of 
crystal growth.—M. H.

Alloys of Gallium. W. Kroll (Mctallwirtschaft, 1932,11,435-437).—Alloys 
of gallium w ith iron, nickel, copper, zinc, magnesium, bismuth, aluminium, 
lead, cadmium, and tin  have been investigated. Those w ith the first three 
metals do not age-liarden. Alloying copper w ith gallium produces only a very 
small hardening effect. More than  0-5% gallium in zinc spoilR the mechanical 
properties, especially a t high tem peratures. Magnesium dissolves a maximum 
of about 4 -6%  gallium, bu t the alloys can be age-hardened only slightly. 
Low-melting-point binary and polynary alloys of gallium w ith  cadmium, 
bism uth, lead, tin , and zinc contain eutectics; the alloy of gallium w ith 12%  
tin  m elts a t  15° C. The eutectic arrest point can be detected in alloys w ith 
very high percentages of the second and th ird  metals. Lead w ith 0-2% 
gallium is as brittle  as 12% antimonial lead. B inary alum inium alloys w ith  
small percentages of gallium cannot be age-hardened, but can be readily rolled, 
addition of gallium increasing the hardness of alum inium only slightly. 
Ternary gallium -m agnesium -aluminium alloys agc-harden in a similar way to 
zinc-magnesium-alum inium alloys, a small effect being observed a t  room 
tem perature and a maximum hardness of 112 being obtained on ageing above 
100° 0. Lithium -gallium -alum inium  alloys behave similarly. The 4%  
gallium -aluminium alloy slowly disintegrates in m oist air.—v. G.

Coloured Gold Alloys. E . Vincke [Mitt. Forschungsinst. Edelmetalle, 1932, 
6, 1- 8).—Formula:, melting points, and colour of so-called red, yellow, and 
white gold alloys of various carats are tabulated and the melting and working 
conditions are discussed.—A. R. P.

The Super-Conductivity of Gold-Bismuth [Alloys]. W. J . de H aas and 
T. Jurriaanse [Proc. K . A  hid. I Vet. Amsterdam, 1932, 35, 748-750).— [In 
English.] Cf. th is  J ., 1932, 50, 16. X -ray  analysis has shown th a t gold- 
bism uth alloys containing 10, 20, or 40%  of bism uth contain a phase of the 
composition Au2Bi, which can be separated by washing out the bism uth w ith 
n itric  acid. The compound Au,Bi becomes superconducting in liquid helium 
a t  the same tem perature as the gold-bism uth alloys, and is therefore held to 
account for the superconductivity of this series of alloys. The crystals of 
AiioBi are cubic, having an edge of 7-94 A. The density  determ ined by X-ray 
analysis is 15-70, agreeing w ith the pyknometric value 15-46.—E. S. H.

On the Law of Additive Atomic Heats in Intermetallic Compounds. IX.— 
Compounds of Tin and Gold, and of Gold and Antimony. J .  A. B ottem a and
F. M. Jaeger [Proc. K . Akcul. Wet. Amsterdam, 1932, 35, 916-928).—[In 
English.] The existence of pure, hexagonal AuSn has been confirmed by 
X -ray examination and chemical analysis. I ts  structure is analogous to 
th a t of P tSn. The sp. volume is about 12% smaller than  the sum of the 
sp. volumes of its components. The true sp. heat of AuSn can be calcrdated 
a t  any tem perature I from the relation cp =  0-039649 — 0-3358 x 10~6 1 +
2-9337 X  10 s The molecular heat of the compound is shown to  be less 
than  the sum of the atom ic heats of the components (as w ith PtSn). The 
sp. heat of Sn in AuSn is, however, different from th a t of Sn in P tSn. The 
compound AuSb2 was produced by melting th e  constituents together in 
hydrogen and tem pering and re-melting the mass un til a homogeneous product 
was obtained. I t  possesses a pyritc structure. A t 355° C. the y form is 
transformed into a ¡3 form, which is converted into an a  form a t  about 405° C. 
The true sp. heats of these modifications arc given by yce =  0-043626 —
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0-189064 X 1 0 -* /+  0-70563 x 10- t~, (3cp =  -  0-169785 +  0-22014 x 10' 2 1 
-  0-42252 x 10-5 i2, acp =  0-45389 -  0-39127 x 10' - 1 +  0-70257 X 10-5 11. 
The sp. heat of antim ony has also been determined. There is a  tran s
form ation point a  ^±¡3 a t  about 413° C. The results arc expressed by 
the formulae |lcp =  0-0535656 -  0-46635 X 10~4i +  0-15497 X 10-° 1-, olc„ =  
0-534496 — 0-4522 x 10— t -f- 0-7944 X 10“5 t2. The rule of additive atomic 
heats is again no t valid, b u t the deviation is in the opposite direction; the 
molecular heat of AuSb. is greater th an  the sum of the atom ic heats of the 
constituents.—E. S. H.

On the Law of Additive Atomic Heats in the Case of Intermetallic Mixed 
Crystals. X.—Silver and Gold. J .  A. B ottcm a and F . M. Jaeger (Proc. K . 
Akad. Wet. Amsterdam, 1932, 35, 929-931).— [In English.] An alloy con
taining gold 25-56 and silver 74-44 atom s %  has a true  specific heat given by 
Cj, =  0-04561 +  0-1118 x 10-4/. Comparison w ith the values for pure gold 
and  silver shows th a t there are small deviations from the rule of additive 
atom ic heats even in mixed crystals and th a t the deviations increase with 
rising tem perature. The deviations are no t considerable, except above 600° C.

—E. S. H.
The Lead-Rich Alloys of the System Lead-Antimony Examined Thermo

dynamically. F . H . Jeffery (Trans. Faraday Soc., 1932, 28, 567-569).—The 
equilibria a t the lead end of the lead-antim ony system  can be explained 
thermodynam ically only on the assumption th a t the compound Pb2Sb exists 
in the liquid and solid solutions dissolved in monatomie molecules of lead. 
The formation of this compound in  solid solution accounts for the hardening 
effect of small quantities of antim ony on lead. I t  is pointed out th a t X -ray 
analysis fails to  detect the presence of a compound in th e  lead-antim ony 
alloys.—A. 14. P .

Manganese-Nickel Alloys.—I.-H . A. Dourdine (Rev. Met., 1932, 29, 507- 
518, 565-573).—(I) Therm al analysis indicated solid solution on the nickel 
side up to  38% of manganese, and on the manganese side up to  about 59%. 
A t interm ediate concentrations (38-59% manganese) a  new constituent is 
formed in the last stages of crystallization. A t concentrations between 32 
and 68%  of manganese, a  scries of therm al effects in the solid sta te  is observed, 
and special a tten tion  has been paid to these by D. (II) The mangancsc- 
nickcl alloys crystallk-.c partly  in a  stable condition and partly  in an unstable 
condition on cooling a t  the usual rates. The unstable condition occurs between 
43-2% and 58-5% manganese. In  the unstable condition the alloys form an 
unbroken series of solid solutions except, perhaps, a t  concentrations in the 
vicinity of pure manganese. The change to the stable condition occurs 
completely when the alloys are m aintained for a more or less prolonged tim e 
in the vicinity of the solidus. In  the stable condition, the range of solid 
solutions is broken by two heterogeneous regions between 43-2 and 48-37% 
and 49 and 58-5% of manganese respectively. In  these heterogeneous regions 
three phases are distinguished: (3 solid solution of manganese in nickel; 
y solid solution of nickel in y-manganese, and  the 8-phasc. The compound 
MnNi is responsible for the 8-phase, and  the compounds Mn3N i2 and Mn3Ni4 
(s phase) probably occur. Cobalt and  iron additions reduce considerably the
degree of instability of the unstable system. Silicon accelerates the y  >  8
transform ation, winch in  these alloys proceeds slowly and only in a  narrow 
interval of tem perature.—H . S.

K anthal. J . H . Russell (Metallurgia, 1932, 6, 195-196).—A new electrical 
resistance m aterial in which aluminium, chromium, and nickel are alloyed, and 
which is produced in  3 grades in which the permissible tem peratures of heating 
elements made from them  are 1325°, 1250°, and 1050° C., respectively. These 
alloys have a higher sp. resistance, and a  lower sp. gr., th an  niekel-chromium 
alloys, and in the presence of sulphur are a ttacked only to a  very sm all degree.
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K anthal alloys have also high oxidation-resisting qualities, and are produced in 
strips, castings, and wires. Elem ents made from these alloys have been used 
successfully in furnaces for hardening high-speed steel, glass-melting, heat- 
treating  of stainless steel, case-hardening, enamelling, and sintering tungsten 
carbide.—J. W. D.

Investigation of the Magnetostriction and Magnetization of Single Crystals 
of the Iron-Nickel Series. F ritz  Lichtenbergcr (Ann. Physik, 1932, [v], 15, 
45-71).—Single crystals of iron-nickel alloys w ith 30-100%  nickel have been 
prepared in a vacuum furnace by Bridgm an’s method and their magneto
striction and magnetization measured. The direction in which the alloys are 
most readily magnetized is (100) for 30-70%  nickel and (111) for 71-100% 
nickel.—v. G.

On the Equilibrium Diagram of the Nickel-Zinc System. Kanzi Tamaru 
(Sei. Pep. Tôhoku Im p. Univ., 1032, [i], 21, 344-303).— [In English.] The 
equilibrium diagram of the nickol-zinc system has been constructed from 
therm al analyses and  dilatometric and  electrical resistance measurements. 
The effect of zinc on the magnetic transform ation of nickel has also been 
studied. The a  solid solution extends to  01-61% nickel a t  1403° C. The 
ß solid solution on the zinc-rich side reaches 37-5% nickel a t  the outcctic 
tem perature. The eutectoid transform ation of the ß solid solution occurs in 
alloys containing 45-1-24-4% nickel a t  a  mean tem perature of 675° C. The 
compound NiZn forms a  8 solid solution which is homogeneous between 49 
and 45-1% nickel. The reaction a - f  ß — >■ 8 occurs a t 804° C. Thecom pound 
NiZn, has a solubility of 1-4% nickel on the nickel side. The liquidus and 
eutectic horizontal near N iZn„ found by differential therm al analysis, invali
date the view of Bauer and Hansen regarding the peritectic reaction. X -ray 
analysis shows th a t the structure of the a  solid solution is face-centred cubic, 
th a t of ß and 8 hexagonal, and th a t of y cubic.—E. S. 11.

Magnetic Susceptibility and Electrical Resistance of the Palladium-Silver 
and Palladium-Copper Solid Solutions. Börje Svensson (Ann. Physik, 1932, 
[v], 14, 699-711).—In  the binary- solid solution system silver-palladium  the 
susceptibility falls from th a t of puro param agnetic palladium  to zero a t  50 
atom ic-%  silver and approximates to  th a t of pure diam agnetic silver a t 60 
atom ic-%  silver. Copper-palladium solid solutions behave similarly. For the 
oriented compounds CuPd and Cu3Pd the diam agnetic susceptibility is 50- 
100%  greater th an  th a t for the unoriented solid solutions of the same 
composition.—v. G.

Electrical Properties of Dilute Solid Solution Alloys. II.—Resistance of 
Silver Alloys. J .  O. Linde (Ann. Physik, 1932, [v], 14, 353-306).—Cf. this 
J ., 1932, 50, 15. The electrical conductivities of silver alloys w ith  elements 
of atom ic num ber 29-33, 46-51, and 78-83 have been determ ined. Solid 
solutions in silver of metals which do no t belong to the transitional group follow 
X orbury’s rule, which can be more precisely stated  as follows : th e  atomic rise 
in resistance is proportional to the square of the distance (difference between 
the group numbers) of the element in the periodic system from the silver 
group.—v. G.

Mechanical Properties of White Bearing Metals a t Various Temperatures. 
Anon. (Metallbörse, 1932, 22, 1006-1007).—Tests on the resistance to  wear of 
various types of bearing m etal a t  20-200° C. have been made in heavy motor 
lorries ; the  results show the great superiority of the tin -rich  alloy-s. Cad- 
m ium -zinc and barium-calcium alloys are superior to  the usual lead-rich 
alloys.—A. 11. P .

High-Percentage Tungsten Carbide Alloys and their Technical Application.
Sven G. Lind (Teknisk 'l'ids., Uppl. C., Bergsvetenskap. 62, 1932, 9-14; G 
Abs., 1932, 26, 5532).—The manufacture of alloy-s of cemented tungsten 
carbide and cobalt and their mechanical properties are described. The
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practical application of such alloys for cutting tools, dies for wire-drawing, 
and sand-blasting nozzles is discussed.—S. G.

On the Silicides of the Alkaline Earth Metals. L othar W ohler and W. 
Schuff (Z. anorg. Chem., 1932, 209, 33-59).—The preparation, identification, 
and properties of the compounds Sr2Si2, B a2Si2, SrSi2, BaSi2, and BaSia 
are described.—M. H.

Strength and Ductility of the Alloys of the “  Noble ”  Metals. L. Stcrncr- 
R ainer (Dent. Goldschmicd.-Zcil., 1931, 34, 114-115; Chan. Zentr., 1931, 102, 
I , 2G67; C. Abs., 1932, 26, 42S6).—The changes in properties winch metals 
undergo in the process of working up are discussed. The relation of strength 
and ductility  to the degree of stretching is especially noted, numerical expression 
of which has previously been considered unnecessary. This relation is of 
im portance in judging the economy of working up of the metal.—S. G.

General Rules of the Changes of Structure and Properties During Trans
formation Processes. G. Sachs (Z. Metallkunde, 1932, 24, 241-247; discus
sion, 247-248).—Read before the Deutsche Gesellscliaft fiir Metallkunde. A 
transform ation in alloys generally consists of two partia l processes, viz., 
change of lattice structure and rearrangem ent of the atom s, and both of these 
can be studied separately by X -ray investigation and determ ination of the 
change of physical properties during ageing after quenching. Transformations 
are discussed involving (a) the change from random to regular distribution of 
the atom s in solid solutions (AuCu3, (3 — > ¡3' transform ation in brass); (b) 
sudden change in lattice structure produced by gliding or slip (m artensitc
transform ation, [3 — 3- a  transform ation in brass, (3---- >- a transform ation of
cobalt, ¡3' — >- £ transform ation in silver-zinc alloys, formation of AuCu). The 
kinetics of lattice transform ation arc governed by one of three possibilities, 
viz., (1) therm al formation of nuclei and  crystal growth (a t high tem pera
tures) ; (2) regular change of the lattice and crystal growth (at moderate 
tem peratures): (3) regular change of the lattice alone (at lower tem peratures). 
Numerous references are given.—M. H.

Transformation in Homogeneous Substances. G. Tam m ann (Z. anorg. 
Chem., 1932, 209, 204-212).—The nature of the reversible transform ations iir 
m etals and alloys which take place in homogeneous phases (i.e. w ithout 
recrystallization) is discussed w ith particular reference t o : the magnetic 
transform ations of iron, nickel, and solid solutions rich in these metals, the 
P ¡3' transform ation in copper-zinc alloys, and th e  transform ation of the 
alloy CujAu.—M. H . _____________

II I .—STRUCTURE
(M etallography; Macrography; Crystal Structure.)

Structure of Polished Solids. L. H am burger (Nature, 1932,130,435-436).— 
A review of recent literatu re  leads to  the view th a t polishing should be con
sidered prim arily as a process of abrasion, accompanied by levelling of surface 
lamella}. I t  is considered th a t the first step in  this direction has already 
been made during the grinding of the specimen. Delicate polishing involves a 
dragging of minute particles (containing from 3 to  40 atom s in m ost common, 
hard metals) along the surface and filling up existing pits. Thus, a  surface 
film, differing from the underhung m aterial, is produced.—E. S. H.

On the Theory of Recrystallization. E . F . Bachmetew, A. A. Botchvar,
G. S. Zhdanov, and Y. S. U m ansky (Zhnrnal Tehnicheskoy F iziki (Journal o f 
Technical Physics), 1932, [B], 2, (2), 161-172).— [In Russian.] Tho pheno
menon of recrystallization of metals is examined in  the light of modern scientific 
conceptions of atomic structure. Recrystallization of a deformed single crystal 
is considered in detail. Tho hypothesis of different types of “ nuclei ” is dis-
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cussed as well as of two types of “ recovery.” The typical elements of re
crystallization, irregularities in  the distribution of internal stress, and changes 
in structure are systematized. The recrystallization of a true polycrystalline 
aggregate is analyzed.—N. A.

On the Corrections for Debye-Scherrer X-Ray Photographs. Zenji Nishi- 
vanm (Sci. Bep. Tdhoku Im p. Univ., 1032, [i], 21, 364-384).— [In  English.] 
Different correction formula! for the thickness of the specimen have been 
applied to experiments w ith Armco iron and alum inium (99-95%); the 
formula proposed by N. appears to  bo the most satisfactory. The lattice 
constant fo r aluminium  is determined as 4-041 A.—E. S. H.

The Crystal Structure of AuCd. Arne Olander (Z. Iirist., 1932, 83, 145— 
14S).— [In  English.] The dimensions of the elem entary cell of AuCd, as 
determ ined by X -ray analysis, are as follows: a 3-144, b 4-851, c 4-745 A. 
The density of the alloy is 14-5. A t tem peratures above 267° C. (the transi
tion tem perature) the alloy has the same structure as the corresponding phases 
in the gold-zinc and coppcr-zinc systems.—E. S. H.

Crystal Structure of Electrodeposits from Copper Acetate Solutions. S. J .  M. 
Allen, H . Kersten, and Joseph Maas (Physics, 1932, 3, 169-171).—Electro
deposits from copper acetate solutions are shown, by X -ray analysis, to 
consist principally of a m ixture of crystals of copper and cuprous oxide. The 
proportion of the la tte r increases w ith decrease of acidity of the bath. R ecti
fying or photo-electric properties are not possessed by the deposits.—J . T.

On the Lattice Dimensions of Niobium (Columbium), Tantalum, and Some 
Niobates and Tantalates. Laurence L. Quill {Z. anorg. Chem., 1932, 208, 257- 
272).—The crystal structure of niobium (columbium) of spectroscopic purity  
and tantalum  (99-9%) has been determined by the powder method. Both 
metals have a cubic body-centred lattice w ith a =  3-299 ±  0-001 A., J c.iic. =  
8-575, atom ic radius (8 =  co-ordination) =  1-429 A. for niobium, and a =
3-298 ±  0-002 A., da \c. =  16-69, atomic radius =  1-428 A. for tantalum .—M. H.

X-Ray Investigations of Metallic Lanthanum, Cerium, and Neodymium. 
Laurence L. Quill (Z. anorg. Chem., 1932, 208, 273-281).—Lanthanum  
has a hexagonal lattice, a — 3-57! zfc 0-010 A., c =  6-063 z t 0-030 A., 
c/a — 1-613, done, — 6-194, atom ic radius =  1-870 A., cerium a cubic face- 
centred lattice a — 5-143 zfc 0-004 A., d „ lc. =  6-799, and neodymium a 
hexagonal closc-packed lattice, a =  3-657 zfc 0-010 A., c — 5-88„ zlz 0-030 A., 
c/a =  1-608, rfralc. =  6-991.—M. H.

X-Ray Study of the Plastic Working of Magnesium Alloys. L. G. Morell 
and J .  D. H anaw alt (Physics, 1932, 3, 161-168).—The structure of Dowmctal 
(alloys containing various proportions of aluminium, zinc, manganese, and 
other elements together with magnesium of purity  99-9%) worked by various 
processes, e.g. forging, rolling, extruding, and drawing, has been investigated 
by X -ray analysis. Three distinct structures are found, viz., (1) a  [210] fibre 
structure a t  ordinary tem peratures and (2) a [110] fibre structure a t  tem pera
tures above 450° C. w ith the fibre axis in both cases in the direction of draw 
ing or extrusion, and (3) a  [001] fibre structure w ith the fibre axis in the 
direction of forging. The difference in the structure of m etal extruded a t  low 
and high tem peratures is discussed in term s of the glide systems of magnesium.

—J .  S. G. T.
Crystal Structure of Black Nickel. H . K ersten and Joseph Maas (Physics, 

1932, 3, 137-138).—X -ray analysis shows th a t electrodeposited black nickel 
has an amorphous structure which changes to a crystalline structure when 
the deposit is heated.—J . S. G. T.

The Structure of Nickel-Zinc Alloys.—I. W. Heike, J .  Schramm, and O. 
Vaupel (Mctallwirtschaft, 1932, 11, 525-530, 539-542).—Vacuum-melted alloys 
with 44-100%  nickel have been examined rontgenographically, thermally, 
and micrographically. The solubility of zinc in nickel is 44% a t  1050° C., 
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36%  a t 800° C., and 34% a t 500° C. and lower. The (L-phase w ith 50-54-2% 
zinc is tetragonal, a =  2-754 A., c =  3-214 A .; the structure consists of two 
simple tetragonal lattices based on nickel a t  (000) and zinc a t  (4 •£■ 4). (3t is 
converted into cubic (3 (a =  4-112 A.) over the range 810° C. (50% nickel) to 
640° C. (54% nickel); th is phase has a  sodium chloride type of lattice and exists 
in  alloys up to 60%  nickel, bu t cannot be supercooled. The m icrostructure of 
the alloys can bo varied very considerably according to  the composition and 
heat-treatm ent in  agreement w ith complex equilibrium diagrams.—v. G.

On the System Tungsten-Cobalt. Curt Agte, K arl Becker, and (Frhr.) von 
Golcr (Mctallwirtschaft, 1932, 11, 447-150).—Cobalt is soluble in  tungsten to 
the extent of about 10 atom ic-%  and tungsten in cobalt to  about 8 atom ic-% . 
The system contains only one interm ediate phase w ith 52-63 atom ic-%  cobalt, 
which is non-magnetic on the tungsten side, b u t becomes magnetic w ith 
increasing cobalt content; its  crystal structure has no t been elucidated, bu t 
is certainly no t cubic.—v. G.

The Crystal Structure of Yttrium. Laurence L. Quill (Z . anorg. Chem., 1932, 
208, 59-64).—Y ttrium  (>99-5% ) has a  close-packcd hexagonal lattice w ith  
two atom s in the elem entary cell, a =  3-663 ±  0-008 A., c =  5-814 ±  0-012 A., 
c/a =  1-588; atom ic radius =  1-814 A., dm,c. =  4-34.—M. H.

X-Ray Determination of the Solubility of Cadmium in Zinc. W. Boas 
(Metallwirtschaft, 1932, 11, 603-604).—Determ inations made on specimens 
homogenized for 8-14 days gave tho following values for the solubility of 
cadmium in z in c : 1-8% a t 250°, 1-1% a t 218°, 0-35% a t 156°, and less than  
0-1% a t 100° C.— v. G.

On Variations of Interatomic Distances with the Change from the Cubic 
Face-Centred Arrangement to the Cubic Body-Centred or to the Hexagonal 
Close-Packed Lattice. H . Perlitz (Trans. Faraday Soc., 1932, 28, 514—518).— 
Existing da ta  on the interatom ic distances a t  the transition from the cubic 
face-centred to  the cubic body-centred lattice indicate th a t there is a decrease 
of 2-25% in the distance between the atom s during the change. In  the change 
from cubic to  close-packed hexagonal lattice the change in interatom ic distances 
decreases to  zero as the axial ratio  of the hexagonal lattice approaches 1-633.

—A. R . P.
Concerning the Structure Factor. W . Xeskutchaev (Zhum al eksperi- 

mcntalnoy i  teoreticheskoy F iziki (Journal o f Experimental^ and Theoretical 
Physics), 1932, [A], 2, (3), 171-178).— [In Russian.] A simplo vector method 
is described for determining the distribution of the atom s within the spaco 
lattice by means of tho intensity of the X -ray spectral lines reflected from tho 
crystal surface.—N. A.

Diffraction of X-Rays by Liquid Metals. J .  T. R andall and H. P. Rooksby 
(Nature, 1932, 130, 473-474).—Liquid sodium, potassium, rubidium , and 
caesium a t  tem peratures slightly above the melting point give X -ray diffraction 
spectra consisting of a single, sharply-defined, narrow band, the position of 
which is approxim ately the same as th a t of the strongest line of the correspond
ing solid metal. The result suggests th a t the liquids contain groups of mole
cules which tend  to  become oriented in  a way resembling the crystallino 
space-lattice.—E. S. H .

On the Importance of X-Ray Interference Lines in the Study of Metals.
E . Schmid (Naturwiss., 1932, 20,530-536).—The value of X-rays in elucidating 
the atom ic and crystallographic structure of metals and alloys and the effect 
thereon of heat and mechanical trea tm en t is reviewed.—J . W.

Lattice Forces and X-Ray Spectrum. R . Glocker (Naturwiss., 1932, 20, 
536-539).—The position of the ¿-absorp tion  edges of a given kind of atom  is 
somewhat changed by the action of several factors during transform ation into 
another kind of lattice structure. W ith tho same type of lattice in different 
alloys the wave-length of the Z-edge is a  linear function of the lattice energy.



Corrosion 19

W ith the same lattice energy bu t different typos of lattice the if-edge in ionic 
lattices and their transition forms has a  wave-length which is shorter the 
larger the co-ordination number. I f  the valence, lattice energy, and co-ordina
tion num ber are the same the if-edge is displaced towards longer wave-lengths 
in the transition from heteropolar to  hoinopolar or metallic linkages. Further
more, the occurrence of discontinuities in the short-wave portion of the 
absorption spectrum  is a ttribu ted  to  the action of lattice linkages even in 
m etals; they  have no t been observed in the spectrum of the vapour. Some 
observations on the displacement of lines of the emission spectrum during 
change of the lattice linkages are discussed on the basis of recent research.

—J. W.
The Interaction of Lattice Vibrations and Free Electrons in Metals. H.

Jones (Proc. Cambridge Phil. Soc., 1932, 28, 367-385).—A mathem atical 
treatm ent.—E. S. H.

X-Ray Scattering and Atomic Structure. E . 0 . Wollan (Rev. Modern 
Physics, 1922, 4, 205-258).—From the point of view of this Journal this paper 
is of im portance in so far as the structure factor is required for the interpre
tation  of the intensities of reflection of X-rays by crystals. A general review 
is given of previous theoretical and experimental investigations of the intensity 
of scattered X-rays as related to  the determ ination of the structure factors, 
and the electron distribution of atom s. W. deals essentially w ith existing 
knowledge, which does no t call for abstraction, bu t gives a very clear account 
of the subject together w ith a comprehensive bibliography.—W. H .-R.

IV .—CORROSION

Corrosion Researches on Pure Aluminium and Aluminium Alloys in Con
tact with Different Heavy Metals in 3% NaCl Solution.  Zurbriigg (Light
Metals Research, 1932, 2, (13), 13).—Tests carried out for 3, 6, and 9 months 
on pairs of plates, made by riveting together various combinations of light 
metals among themselves and w ith heavy metals, and immersed in 3% 
solution of sodium chloride, gave no positive results. The electro-negative 
metals corroded only a t  the points a t  which they came in  contact w ith the 
electro-positive metals, the remaining surface of the electro-negative metals 
being covered w ith a  dense oxide protective film.—J . C. C.

Properties of Aluminium in Apparatus. T. Hoffmann (Korrosion (Suppt. 
to  Chem. Apparalur), 1931, 6,1 3 ; C. Abs., 1932, 26,50-17).—Copper salts, even 
in dilute solution, cause corrosion in aluminium vessels. Agar-agar or gum 
arabio affords better protection than sodium silicate against sodium hydroxide, 
b u t the reverse is true w ith sodium carbonate. Bleaching liquor is rendered 
inactive by the addition of hydrogen peroxide. Duralum in particles which 
get in  during rolling cause corrosion.—S. G.

Occurrence and Determination of Aluminium in Foods. H.—Aluminium 
Content of Foodstuffs Cooked in Glass and in Aluminium. George D. Beal, 
R ichard B. Unangst, Helen B. Wigman, and Gerald J . Cox (Indust. and 
Eng. Chem., 1932, 24, 405-407).—The results of other investigations of the 
corrosion of alum inium by foodstuffs are reviewed, and alternative methods 
considered. The authors adopt the method of analyzing foods for aluminium 
rather than  th a t of carrying ou t corrosion tests  on m etal samples : analyses 
of foods cooked in  aluminium vessels arc compared w ith thoso obtained 
using Pyrex utensils. The am ount of aluminium dissolved is negligible w ith 
foods of neutral reaction, somewhat higher w ith acid foods, bu t in  no case 
does i t  approxim ate to  the am ount required to  interfere w ith phosphorus 
absorption. If all foods are cooked in  aluminium vessels, the am ount of 
aluminium ingested daily is about 12 mg., and of this only about 5 mg. is 
derived from cooking utensils.—P. M. C. R.
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Corrosion Fatigue [of Aluminium Alloys] and Anodic Oxidation. K u rt 
M atthaes (Light Metals Research, 1932, 2, (10), 2-5).—A translation of an 
ex tract dealing w ith the effect of anodic oxidation on the corrosion fatigue of 
Duralum in “  681 ZB ” from R eport Ko. 250 of the Deutsche V ersuchsanstalt 
fiir L uftfahrt E.V.—J .  C. C.

Corrosion [of Aldrey and Avional D] under Prolonged Load.  Irm ann
and W. Müller (Light Metals Research, 1932, 2, (14), 18).—The residual elonga
tions of wires of Aldrey and Avional D were found to  be reduced after corrosion 
in  3%  sodium chloride and to  be still more reduced after corrosion under a 
prolonged load. The elastic lim its are thus apparently  raised by these 
treatm ents.—J . C. C.

Corrosion Tests on Coloured Cadmium Deposits. H. K rause (Mitt. Forsch- 
ungsinst. Eddmetalle, 1932, 6, 50-54).—D ark deposits obtained by immersion 
in a bath containing copper salts are rapidly and completely destroyed in  the 
salt-spray test, whereas thoso produced in perm anganate-cadm ium  nitrato  
baths are much more resistant. The former type of deposit owing to  its  copper 
content tends to  reduce the rust-protecting power of cadmium-plate, whereas 
tho la tte r typo is w ithout effect thereon. Lacquering or im pregnating the 
coloured deposits w ith wax does no t improve their resistance to  weathering.

—A. R . P.
Corrosion of [Cadmium-Zinc] Alloys. Johan Gorrisson (Kgl. Norskc 

Videnskab. Selskab. Forh. 4, 1931, 169-171; C. Abs., 1932, 26, 4577).—The 
corrodibility of various cadmium-zinc alloys by A-sodium hydroxide was 
investigated. So long as the zinc is present as a  eutectic, the cadmium 
protects well. I f  zinc is increased un til prim ary zinc crystals are present, 
the cadmium accelerates corrosion. The oxygon concentration was found to 
bo of great im portance. Investigations carried ou t on the corrosion of 
cadmium-magnesium alloys in 0 01Ar-hydrochloric acid appear to  bear out 
tho correctness of Tam m ann’s theory of the resistance lim its. Three distinct 
types of corrosion were shown, corresponding to  : (1) alloys w ith more than  
50 atom ic %  cadm ium ; (2) alloys w ith 20-50 atom ic %  cadmium, and 
(3) alloys w ith  less than  20 atom ic %  cadmium.—S. G.

Recent Investigations on the Atmospheric Corrosion of Copper. W. H . J .  
Vernon (Korrosion u Metallschutz, 1932, 8, 141-147).—A review of the recent 
work of tho author and his collaborators.—A. R . P .

Corrosion of Copper. Oxide Protective Films in Salt Solutions. W . Haase 
(Metallwirtschajl, 1932, 11, 516, 530-531, 556-557).—The behaviour of copper 
in solutions of alkali salts under electrochemical a ttack  has been investigated 
w ith especial reference to  the conditions under which homogeneous, non-porous, 
adherent protective oxide films can be produced by aeration. The best results 
arc obtained in solutions of sodium salts in  which the current rapidly falls to 
zero. The colour of the film is yellow a t  the beginning of the treatm ent, bu t 
rapidly turns to black. In  solutions of potassium salts, o ther than  the nitrite  
and nitrate, film form ation is much slower. Ammonium salts form films very 
slowly, and the process is complicated by the formation of complex salts.—v. G.

Turbine Blade Deterioration. D. G. McNair (Marine Eng. Officers' Mag., 
1932,13,188-190).—Satisfactory turbine blading should, under modern service 
conditions, which m ay include a steam  pressure of 550 lb ./in .2 and a tem pera
ture of 750“ F. (400“ G.), retain  a  correct contour, strongly defined inlet and 
outlet angles, and smooth surface. These properties m ust be combined w ith 
easy m anufacture and cheap production. ¿After consideration of the service 
conditions resulting in corrosion and erosion, the relative advantages of special 
steels, brass, phosphor-bronze, nickel-bronze, mild steel, and Monel metal are 
considered. I t  is sta ted  th a t their performance and durability  under superheat 
conditions justifies the extra cost of Monel m etal blades.— P. M. C. R.
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The Chamber Process. XXIV.—Corrosion Test of Sheet Lead by Sulphuric 
Acid. M ototard M atsui and llirondo lvato (Kogyo Kwayaku Zasshi (J. Soc. 
Chem. Ind., Japan), 19112, 35, (7)).—[In  Japanese, w ith English sum m ary in 
supplemental binding.] Determ inations wore made, on the samples described 
in  P a rt X X III  (see this volume, p. 2), of the ra te  of corrosion a t  52° C. 
in  74-24% sulphuric acid and in similar acid containing 1-60% of nitrogen 
trioxide. The presence of the trioxide increased the ra te  of corrosion owing 
to  its  solvent effect on the lead sulphate film which forms on the surface of 
the metal. Antimonial lead was much more seriously attacked than  any of 
the other samples in nitrous sulphuric acid and in the gases in the flue joining 
the last chamber to  the Gay-Lussac tower. Annealing a t  100° C. increased 
the ra te  of corrosion of all the samples.—A. R. P.

Electrolytic Corrosion of Lead Cable Sheathing. M. Horioka and T. 
Kyogoku (Res. Electrotech. Lab. Tokyo, No. 323, 1931, I—19; Sci. Abs., 1931,
[B], 35, 182).—[In  Japanese, w ith English synopsis.] The corrosion of lend 
and alloys used for cable sheathing was studied for a  num ber of electro
lytes and a t  different current densities. I t  was shown th a t the formation 
of lead peroxide took place when the density  of the corrosive currents and 
the concentration of the electrolytes were beyond a  certain lim it. The 
form ation of lead peroxide caused some slight protection against further 
action. Electrolytic corrosion was specially noticeable in solutions of acetic 
acid and  calcium hydroxide. I t  is considered th a t th is is due to  intcrcrystal- 
line corrosion followed by mechanical disintegration of the crystal grains. 
In  view of this, special caution is necessary in ageing concrete ducts prior 
to use.—S. G.

On the Kinetics of the Dissolution of Magnesium and other Metals in 
Aqueous Solutions. B. F . Ormont (Zhum al Fizicheskoy K him ii (Journal o f  
Physical Chemistry), 1932, [W], 3, (1), 108-120).— [In  Russian.] The rate  of 
dissolution of magnesium in solutions of hydrochloric acid and ammonium salts 
has been investigated. I t  is shown th a t the N oyes-N em st equation for the 
case of a metal dissolving in  w ater and aqueous solutions does not apply. The 
passivity of magnesium in distilled w ater is probably explained, no t by the for
mation of tho sparingly soluble hydroxide on the metal surface, but by the 
extremely strong bond between this layer of hydroxide and the metal. Tho 
mechanism of the ionic reaction between magnesium and solutions is also 
examined.—N. A.

Cause and Prevention of Some Black Spots which Appeared on Cloth after 
Kier Boiling. A lbert H . Grimshaw (Textile Colorist, 1932, 54, 466; C. Abs., 
1932, 26, 5211).—Black spots of stannous oxide are a ttrib u ted  to tin  rust 
on the tin  rollers of the looms. D uring the K ier boiling, the stannic anhydride 
is reduced to  stannous oxide.—S. G.

The Kinetics of the Conversion of Ions of Metals into Neutral Atoms under 
the Influence of Metallic Zinc. M. Centnerszwer and W. Heller (Z. physikat. 
Chem., 1932, [A], 161, 113-128).—In  the dissolution of zinc in  copper sulphate 
solution the velocity constant K  increases w ith tho ra te  of stirring between 
50 and 400 revolutions/m inute, and is independent thereof a t  400-700 
revolutions/m inute, as the rate  of diffusion is then equal to  the ra te  of reaction. 
Between 0° and 50° C. K  increases proportionally w ith  the tem perature to  the 
same extent as the diffusion coeff., from which it  follows th a t the thickness of 
the adherent copper sulphate solution film is independent of the tem perature. 
The above facts indicate th a t the dissolution of zinc in copper sulphate solu
tion  is purely a diffusion process. The anions CNS', Cl', and SO./' accelerate, 
and the anion N 0 3'  retards, the reaction strongly. Organic acids and colloids 
slow down the  reaction, the la tte r becauso they  adsorb the metal precipitate 
on the zinc. Amalgamated zinc dissolves somewhat more rapidly than  
ordinary zinc. Practically no zinc dissolves in  nickel sulphate solutions, b u t
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the zinc plate becomes covered w ith a precipitate. The ra te  of dissolution of 
zinc in silver sulphate solution is greater th an  th a t in copper sulphate solution, 
w hilst th a t in silver n itra te  solution decreases w ith tim e. There is only a 
qualitative relationship between the m utual replacement velocities of metals 
and their position in  the electrochemical series.—B. Bl.

Corrosion oi Metals by Tan Liquors. III.—Corrosion of Submerged Metals 
in Movement. INI. P . Balfo and  H . Phillips (J. Internat. Soc. Leather Trades 
Chem., 1932, 16, 345-353; C. Abs., 1932, 26, 4576).—Cf. th is J ., 1932, 50, 
547. Tan liquors of various types were stirred  mechanically for 160 hrs. 
w ith test-pieces of iron, copper, alum inium, nickel and numerous brasses, 
bronzes, and ferrous alloys. Tho liquors were examined for change in colour 
and  dissolved metals, and tho test-pieces were examined for p itting. Iro n - 
chromium-nickel alloys (“ stainless ” steels) were practically unattacked; all 
o ther metals and alloys tested  were appreciably attacked, especially in  liquors 
containing sulphur dioxide.—S. G.

Corrosion in  a Pacific Coast Groundwood Mill System. I . H. Andrews 
(Pacific P ulp Paper Ind., 1932, 6, (6), 16-17; C. Abs., 1932, 26, 4713).— 
Closed-in w hite-water systems apparently  build up an acidity, which in  tu rn  
introduces a  corrosion problem. Corrosion m ay be combated by partial 
neutralization, bu t when the pn is brought above 5-5 w ith sodium carbonate 
there is danger of discoloration of the pulp. Corrosion tes ts  carried out by 
subjecting tcst-specimens of various materials to  the splashing of ho t spruce 
pulp a t the grinder showed th a t wrought-iron pipe is much more resistant 
th an  wrought-steel pipe, and th a t certain acid-resisting m etals (particularly 
when polished) have a  satisfactory resistance. Use of wood stave piping 
and copper fittings has practically elim inated corrosion and iron pick-up in 
one 100-ton groundwood mill.—S. G.

Notes on Some Chemical and Physical Phenomena [of Interest to the 
Brewing Industries].  Bourgeois (Bull, assoc, élèves inst. sup. fermenta
tions Gand, 1932, 32, 119-127; C. A 5s., 1932, 26, 4409).—An address discuss
ing briefly, especially from the physical point of view, the influence of hard
ness of water, m etal corrosion, &c., as they  affect the brewing industry.

—S. G.
Chemical and Micro-Biological Action of Sea-Water in Causing Alterations 

of Metals. H . Masseillo (Peintures, pigments, vernis, 1932, 9,117-118 ; C. Abs., 
1932, 26,5057).—Although near the shore bacteria are a more or less im portant 
factor in  the decomposition of protective coatings and the corrosion of metallic 
objects, the w ater of the ocean is so nearly sterile th a t on the high seas corro
sion is due alm ost entirely to  stric tly  chemical action.—S. G.

The Prevention of Corrosion-Fatigue by [Surface Consolidation under] Pres
sure. A. Thum  and H . Ochs (Z .V .d .I., 1932, 76, 915-916).—The deleterious 
effect of corrosion on the enduranco strength  of metals under alternating 
stresses is accounted for on th e  supposition th a t th e  alternating loads continu
ously open and close m inute cracks in  tho surface of the metal, thus allowing 
the corrosive liquid to  penetrate readily in to  the interior. By closing up the 
surface cracks of specimens under pressure between rolls, an im provem ent of 
50% has been made in  the endurance bending strength  of steels.—v. G.

A Modem Soil Survey with Shepard Rods. A rthur B. Allyne (Gas Age- 
Record, 1931, 68, 269-272, 282).—The use of Shepard electrodes, recently 
developed by the [U.S.] Bureau of Standards in  a  survey of soil corroding 
properties over an extensive area in  south-western U.S.A. is described. The 
electrodes have been found suitable for use in alkaline soils. Their use makes 
i t  possible to  predict the life of buried steel pipe and  to predeterm ine the 
necessary protection.—J . S. G. T.
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V . - PRO TECTION
(Othor than  Electrodeposition.)

Protection of Aluminium or Its Alloys. [Ch. Boulanger] (Usine, 1931, 40, 
(3), 33).—A bstract of a paper read a t  the Congrès International de Sécurité 
Aérienne, 1930. The method recommended is to immerse the sample in a 
boiling, feebly alkaline, solution of metallic salts such as vanadates, molyb- 
dates, tungstates, titanates, uranatcs, manganates, chromâtes, either singly 
or mixed. The tim e of immersion does no t exceed half an hour.—H. H.

Anodic Oxidation of Aluminium. Anon. (Alum inium  Broadcast, 1932, 
3, (37), 10-16; and  Met. Ind. (Lond.), 1932, 41, 395-396).—A memor
andum  issued by the Intelligence D epartm ent of the B ritish Aluminium 
Company, L td ., describing the so-called Bengough process for protecting 
alum inium and its alloys by anodic oxidation.—J . H. W.

The Chemical Oxidation of Aluminium and its Alloys. W. L. (Light Metals 
Research, 1932, 2, (4), 8 pp.).—Chemical processes for thickening the oxide 
film on alum inium are complex in character and in general depend on the 
hydrolysis of a  salt, usually w ith  the help of a  catalyst. The films so formed 
are slightly hygroscopic, and their hardness and dielectric strength are much 
less th an  for anodic films. The properties m ay bo modified by oxides, salts, 
or m ordants and basic dyes, which are readily adsorbed. The films are 
chiefly used for decoration (after colouring), corrosion protection, and heat 
insulation. Brief details w ith full pa ten t references of eight immersion pro
cesses are tabu lated , and there is a  short bibliography.—J . C. C.

Oxidized Aluminium. Anon. (Woch. Bran., 1932, 49, 253; J . Inst. 
Brewing, 1932, 38, 481).—A protective oxide film is produced on the Burfaco 
of aluminium by the “ Eloxal ” process. This film consists of a  very finely 
crystallized form of alum ina which has nearly the hardness of carborundum 
and is no t attacked by boiling water. On pure aluminium, it  has a  straw- 
yellow colour, bu t any  required tin t can be given by means of oil-soluble 
colours. The resistance to corrosion can be further increased by a  mechanical 
after-treatm ent which closes any pores in the film. The film is an electrical 
insulator and has ten  times the heat-radiating power of ordinary aluminium. 
The process has already been applied for various electrical and therm o
technical purposes.—H . AV. G. H.

Investigation of the Process of Saturation of Iron and Steel by Aluminium 
in Liquid Alloys of Aluminium and Iron in order to make them Heat-Resistant. 
P . T. Nikonov (Niimash Izvestia Nauchno-issledovatelskogo Instituía Mashino- 
stroenia i Metalloobrabotki (Bulletin o f the Scientific Research Institute o f 
Machine Building and Metal Treatment), 1932, (4), 181-201).— [In  Russian.] 
The alloy which m ust be used for the process of calorizing has an iron content of
6-8% . The maximum rate  of diffusion of aluminium into iron occurs in  this 
alloy a t  tem peratures between 750° and 800° C. Aluminium diffuses more 
easily into ferrite than  into austenite a t  the same tem perature, the carbon 
impeding diffusion in  the la tte r case. The optimum duration of treatm ent is 
45-60 minutes. On conclusion of the process, annealing a t 1100°-1150° C. is 
necessary.—N. A.

Determination of the Thickness and Quality of Protective Coatings on 
Galvanized Iron. R . Vondracek (Congrès internat, mines, Bilge, 1930, June 
22-28; and Métallurgie, 1930, 547-554; Chim. et Ind ., 1932, 27, 1077; C. 
Abs., 1932, 26, 4284).—Preece’s method, consisting in  determining the time 
required to  dissolve the coating in  a neutral satu rated  solution of copper 
sulphate frequently does no t give consistent results. V. suggests determining 
the ra te  of solution of the coating by measuring the volume of hydrogen 
evolved in  dilute acid solution. In  a  few m inutes i t  is possible to  establish 
solution curves th a t determine the structure of the coating w ith an  accuracy
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th a t frequently exceeds th a t of micrographic examination. V. describes a 
scries of experim ents carried out on galvanized irons under varying conditions 
of tem perature, concentration, etc. Wires 10 cm. long were im mersed in 
W-sulphuric acid and the volume of hydrogen evolved was measured a t 1 
m inute intervals. The quality  of the coating can thus be gauged by means 
o f : (a) the to ta l volume of hydrogen evolved w ith 100 c.c. of acid ; (6) the 
to ta l tim e and the mean rate of evolution of gas; (c) the maximum rate  of 
evolution of hydrogen and its position on the curve; (d ) the ratio  of m axi
mum to  average rate of evolution; (e) the fraction of the to ta l tim e required 
for evolution of 50%  of the gas. Total tim e of evolution is defined as the tim e 
required for evolution of 95% of the to ta l gas. I t  was observed th a t the 
ratio  of maximum to average rate  of evolution and the relative tim e for 
evolution of 50%  of the gas do not vary appreciably w ith change in  tem 
perature.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Zinc-Coated (Galvanized) Iron or Steel Telephone and Telegraph Line Wire
(A 111-30). ------- (.1 rner. Soc. Test. Mat. Tentative Standards, 1932, 1128).—
A revision in the form of scparato tentative specifications (see following 
abstract) is intended to replace, when adopted, the present standard speci
fications.—S. G.

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Tele
phone and Telegraph Line Wire (A 111-32 T).  (Amer. Soc. Test. Mat.
Tentative Standards, 1932, 130-141).—Cover galvanized iron or steel wire 
suitable for use in telephone, telegraph, and signal transmission where elec
trical characteristics of the wire are im portant. The zinc used for the coating 
m ust be any grade of zinc conforming to  “ S tandard Specifications for Slab 
Zinc (Spelter) ” (B 0). The weight of zinc coating for wires 0-109 in. in diam. 
and larger m ust not be less than  0-8 oz./ft.2 of uncoated wire surface. The 
weight of coating for wire 0-083 in. in diam . shall no t be less than  0-7 oz./ft.2. 
The zinc coating m ust be tested  for weight by a stripping te s t in accordance 
w ith “ Standard Methods of Determining W eight of Coating on Zinc-Coated 
Articles ” (A 90). The uniformity of the zinc coating is to be determ ined 
by the Preece test as described in the appendix to  the last-m entioned speci
fication (A 90). A wrapping test is specified for the determ ination of the 
adherence of the coating. The requirem ents as to  base metal, joints, sampling, 
and the tensile strength, elongation, twists, electrical resistivity, size and 
permissible variations, of the galvanized wire, workmanship and finish, &c., 
are set forth.-—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Zinc-Coated (Galvanized) Iron or Steel Tie Wires (A 112-30). ■  (Amer.
Soc. Test. Mat. Tentative Standards, 1932, 1128).—A revision in the form of 
separate tentative specifications (see following abstract) is intended to  replace, 
when adopted, the present standard specifications.—S. G.

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Tie Wires
(A 112-32 T). ------  (Amer. Soc. Test. Mat. Tentative Standards, 1932, 142-
145).—Cover the wire used for tying galvanized telephone and  telegraph wire 
to  insulators. The requirem ents as to  zinc used, weight of coating, uniformity 
of coating, adherence of coating, are as for Tentative Specification No. A 111- 
32 T) (see abstract above).—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Zinc-Coated (Galvanized) Iron or Steel Farm-Field and Railroad Right-of-Way
Wire Fencing (A 116-30). ------- (,4mer. Soc. Test. Mat. Tentative Standards,
1932, 1128).—A revision in the form of separate ten ta tive  specifications (see 
following abstract) is intended to  replace, when adopted, the present standard 
specifications.—S. G.

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Farm - 
Field and Railroad Right-of-Way Wire Fencing (A 116-32 T). ------  (Amer.
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Soc. Test. M at. Tentative Standards, 1932, 140-149).—The zinc used m ust be 
any grade conforming to the requirem ents of “ S tandard Specification for 
Slab Zinc (Spelter)” (B 0). The weight of zinc coating m ust not bo less than 
th a t specified by the purchaser; the weight of coating commercially available 
on the various gauges of wire used is indicated. The zinc coating is to be 
tested for weight by a stripping tes t in accordance w ith “ S tandard Methods 
of Determining W eight of Coating on Zinc-Coated Articles ” (A 90). The 
uniform ity of zinc coating is to  be determined by the Preece test as described 
in the appendix to the last-mentioned specification (A 90). The num ber of dips 
th a t commercially available weights of coatings on wires of various diameters 
will stand w ithout failure are set forth for both typos of fencing.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Zinc-Coated Iron or Steel Chain-Link Fence Fabric Galvanized After Weaving
(A 1 1 7 - 3 0 ) .  (Amcr. Soc. Test. Mat. Tentative. Standards, 1932, 1128).—
A revision in  the form of separate tentative specifications (see following 
abstract) is intended to replace, when adopted, the present standard speci
fications.—S. G.

Tentative Specifications for Zinc-Coated Iron or Steel Chain-Link Fence
Fabric Galvanized After Weaving (A 117-32 T).  {Amcr. Soc. Test. Mat.
Tentative Standards, 1932, 150-152).—Covers zinc-coated chain-link fence 
fabric, galvanized after weaving, in which the individual pickets are helically 
wound and interwoven in the form of a continuous link fabric w ithout knots 
or tics. The zinc used for the coating m ust be any grade conforming to 
“ S tandard Specifications for Slab Zinc (Spelter) ” (15 0). The weight of 
coating on the wire is no t to be less than 1-2 oz./ft.2 of uncoated wire surface. 
The zinc coating is to  be tested  for weight by a stripping test in accordance 
with “ S tandard Methods of Determining Weight of Coating on Zinc-Coated 
Articles ” (A 90). The uniformity of the coating is to be determined by the 
Preece tes t as described in the appendix to  the last-mentioned specification 
(A 90). Coatings m ust stand  w ithout failure 5 dips of 1 minute each.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Zinc-Coated (Galvanized) Iron or Steel Barb Wire (A 121-30).  (Amcr.
Soc. Test. Mat. Tentative Standards, 1932, 1128).—A revision in the form of 
separate tentative specifications (see following abstract) is intended to replace, 
when adopted, the present standard specifications.—S. G.

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Barb
Wire (A 121-32 T).  (Amcr. Soc. Test. M at. Tentative Standards, 1932,
153-155).—Cover galvanized iron or steel barb wire in which the wire is zinc 
coated before or after fabrication. The zinc used m ust be any grade of zinc 
conforming to  “ S tandard Specifications for Slab Zinc (Spelter) n (B 6). The 
weight of zinc coating on any individual wire shall not be less than specified 
by the purchaser; the weight of coating commercially available on the 
following wire is 0-30 oz. (m in.)/ft.2 of uncoated wire surface : 0-1055 in diam., 
12 gauge; 0-0985 in. diam., 12£ gauge; 0-0S0 in. diam., 14 gauge. The zinc 
coating is to  be tested  by a  stripping tes t in accordance with “ Standard 
Methods of Determining W eight of Coating on Zinc-Coated Articles ” (A 90), 
and the uniform ity of the coating is to be determined by the Preece tes t as 
described in the appendix to  the same specifications (A 90). Coatings for the 
3 sizes of wire above-mentioned shall stand w ithout failure 1 dip of 1 minute 
and 1 dip of 20 seconds.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Zinc-Coated (Galvanized) Iron or Steel Wire Strand (A 122-30).  (Amcr.
Soc. Test. Mat. Tentative Standards, 1932, 1129).—A revision in the form of 
separate ten tative specifications (see following abstract) is intended to replace, 
when adopted, the present standard specifications.—S. G.

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Wire 
Strand (Cable) (A 122-32 T).  (Amcr. Soc.. Test. Mat. Tentative Standards,
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1932, 156-161).—Cover galvanized iron or steel wire strand, composed of a 
multiplicity of wires, and suitable for use as guy wires, messenger wires, span 
wires, electrical conductors, overhead ground wires, &c. The zinc used for 
the coating m ust bo any grade conforming to “ Standard Specifications for 
Slab Zinc (Spelter) ” (B 6). The nominal diam eters and minimum weights of 
coating for galvanized steel wires are set forth in a table. The zinc coating is 
to  be tested  for weight by a  stripping te s t in accordance w ith “ Standard 
Methods of Determ ining W eight of Coating on Zinc-Coated Articles ” (A 90), 
and the uniform ity of the coating is to  bo determ ined by the Prcece te s t as 
described in the  appendix to  the same specifications (A 90). The num ber of 
dips th a t “ galvanized” and “ extra-galvanized” or “ double galvanized” 
wires of various diam eters shall stand w ithout failure are given for wires of 
5 diameters. A wrapping tes t is specified for determining the adherence of 
the coating, and a  tabic sots forth the requirem ents as to physical properties 
of the galvanized wiro strand.—S. G.

Metal Spraying. W alter H ahn (Z.V.d. Kupferschmied., 1932, 44, 139-140,
154—156).— A general review.—M. H.

[Metal Spraying.] Machine-Gun Bullets of Peace. L. E . K unkler (Welding 
Eng., 1932, 17, (6), 24-25).—Brief non-technical description of the m etal 
spraying process.— H. W. G. H.

Metal Foil Lacquers and their Commercial Uses. ------  Stiihlinger (Ind.
Lack. Betr., 1931, (14), 203; Nitrocellulose, 1932, 3, 85; C. Abs., 1932, 26, 
4485).—Satisfactory results have been obtained w ith nitrocellulose lacquers for 
metal foil, instead of alcoholic shellac solutions. Oil m ust be rem oved before 
lacquering. Metal pressure rolls arc generally used, because the solvents 
a ttack  rubber rolls. 1 kg. of lacquer is sufficient for 3-4 kg. of 0'009 mm. 
foil.—S. G.

A Chemical De-Scaler. Anon. (Colliery Eng., 1932, 9, 276).—An account 
is given of S tarit, a  scale solvent containing m ineral acid, the action of the 
la tte r on metals being alm ost entirely  inhibited by organic additions. The 
norm al tim e required for scale removal is sta ted  to  be 6 hrs., bu t it  is claimed 
th a t in  less than  4 8 'hrs. the action on aluminium, solder, and other readily 
a ttacked metals is inappreciable.—P . M. C. R.

Rubber-Lined Centrifugal Pumps. Anon. (Indian Eng., 1932, 92, 193).— 
Crude latex, first treated  w ith chemical “ fillers ” and then vulcanized, is found 
to  give an alm ost non-corrodible lining for use in pumps treating  acid and 
corrosive liquids, or fluids containing suspended abrasive solids. The lining 
can easily be attached to  gun-metal, cast iron, or other metals, and its exact 
properties can bo modified over a wide range. Tho m aterial m ay be applied to  
the impeller only, or its use can be extended to  the cover or the whole interior 
of the casing.—P. M. C. R.

Rust Preventers and Slushing Materials. E . E . H alls (Amer. Machinist 
(Eur. Edn.), 1932, 76, 491—493).—“ Tem porary ” ru s t preventers m ust be 
selected w ith a  view to :  (1) th e  conditions of storage, service, and exposure; 
(2) contam ination by other surfaces; (3) effect of bi-metallic junctions, and (4) 
tim e period. The properties to  be considered are : (1) adherence and te n ac ity ;
(2) continuity and non-porosity; (3) chemical characteristics; (4) ease of 
application and rem oval; (5) type  of film, and (6) regularity  and  cost of supply. 
Cleaning has to  be effected by rem oval of d ir t and grease w ith  solvents or deter
gents and of oxide, scale, and ru s t either mechanically or chemically. The 
m anner in which various protectors act and their su itability  for ru s t prevention 
are discussed. The results of corrosion tests of samples of copper and  brass 
covered by dipping them  in various lacquers, varnishes, and oils are tabulated .

—J .  H . W.
S-D-O, New Corrosion-Resisting Coating. 0 . M. H ayden (Indust, and Eng. 

Chem., 1932, 24, 563-564).—S-D -0 is a  synthetic drying oil discovered during
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the  course of research on synthetic rubber. The only chemicals th a t attack  
S-D-0 are strong oxidizing agents, such as concentrated hydrogen peroxide, 
chromic acid, nitric acid, and hot, concentrated sulphuric acid. Hydrofluoric 
acid penetrates S-D -0 films, bu t does not destroy them . W ith these excep
tions no chemicals have been found against which S-D -0 does no t give excep
tional protection. I t  is best applied to a  m etal surface after sand-blasting. 
Scratch-brushing or pickling is inferior to  sand-blasting.—P. J .

V I . -  ELECTRO D EPO SITIO N

Discoloration of Cadmium Plate and its Prevention. Gustav Soderberg 
(Electrochem. Soc. Pre-print, 1933, Sept., 315-322).—Cadmium plates from 
cyanide solutions discolour when stored w ithout air circulation, particularly in 
warm and hum id w eather. The discoloration is greatly accelerated when a 
n itric acid bright dip has been used. The discoloration is probably caused by 
the action of moist ammonia fumes, formed by the disintegration of cyanide or 
ammonium salt residues on the surface of the plate. Discoloration can be 
avoided by means of immersion of the plate in an  oxidizing solution prior to 
the final rinsing and  drying. The oxidizing solution should no t in  itself cause 
staining of the plate. Known bright dips for cadmium plate are acidic, and 
dissolve cadmium w ithout gas evolution. The nature of their action appears 
to  be specific. A suitable bright dip which also prevents tarnishing consists 
of a  chromic acid solution containing active acid radicals.—S. G.

Cadmium Plating by the UdyliteProcess. J . Bary (Usine, 1931,40,(21), 33).— 
The main features of the process are the facility of precise control, economical 
anodes, and the addition to  the bath  of colloidal starchy bodies.—H. H.

Theory and Practice of Electrolytic Chromium Plating of Metals. V. I. 
Leiner (Zvetnye Metally {The Non-Ferrous Metals), 1930, 5 ,1324r-1342; C. Abs. 
1931, 25, 3920).— [In  Russian.] Deposition of chromium by electrolysis of 
chromium trioxide is no t a  direct reduction bu t is the result of a  scries of 
successive reactions. The current density m ust be raised concurrently w ith 
tem perature. The current efficiency increases w ith the current density and 
decreases as the tem perature rises. Satisfactory results are obtained w ith 
an electrolyte containing chromium trioxide 25, chromic sulphate 0-5, and  
sulphuric acid 0-3%, the different ingredients being dissolved separately and 
the solutions then mixed. Up to  current densities of 0-5-0-7 am p./cm .2 and a 
tem perature of 10° C., the chromium deposit is bright, bu t the efficiency is low. 
For the electrolysis of chromium trioxide i t  is preferable to  use lead anodes, 
and the area should be 0-5-0-67 th a t of the cathodes. Chromium anodes are 
difficult to  machine and  they  dissolve much more rapidly than  the chromium 
is deposited a t  the cathode; moreover, the valency of the chromium dissolved 
from chromium anodes varies according to  the conditions of electrolysis.

—S. G.
Chromium Plating on Zinc. M. de K ay Thompson and F . C. Jelen (Electro

chem. Soc. Preprint, 1932, May, 1-8).—Samples of sheet zinc 98-5% pure and 
of the dimensions 0-046 X 17-8 X 2-5 cm. (0-018 x  7 x  1 in.) were plated 
w ith different thicknesses of nickel, then w ith different thicknesses of chromium, 
and were tested  by immersion in  20% sodium chloride and in  5%  sodium 
sulphate solutions. The tim e required for th e  sample to  lose its  pleasing 
appearance was considered its  life. I t  was found th a t the life of a sample 
prepared in  th is way is proportional to  the thickness of the underlying nickel 
and independent of the thickness of the chromium up to  a tliickness corre
sponding w ith a  15-minute plate, which is 0-00034 cm. (0-00014 in.). The 
protection afforded by the underlying nickel depends on the solution from which 
it  is plated. Chromium plated on copper separated from zinc by  a th in  layer 
of nickel (to prevent its  diffusion into the zinc) does no t last so long as when the 
chromium is plated on nickel of the same thickness as copper. W ith copper
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as an underlying m etal the life does depend on the thickness of the chromium 
deposit because of the difference in colour between chromium and copper. As 
a  preparation of zinc for chromium plating, a  composite deposit of nickel and 
copper is 2 to 3 tim es as efficient as nickel alone w ith the same thickness as th a t 
of the composite deposit. Interm ediate layers of tin  and of cadmium followed 
by chromium did not give good protection, and chromium deposited directly 
on zinc gave poor protection. Difficulty was found in chromium plating 
deposits of nickel on zinc unless the nickel plate were heated in  boiling w ater 
for 30 m inutes. This trouble did no t occur w ith die-castings.—S. G.

Working Directions for Rational Chromium Plating. Anon. (Metallwaren- 
Ind . u . Galvano- Tech., 1932, 30, 273-276).—Practical h in ts in the form of 
questions and answers.—A. R . P.

The Influence of Temperature on the Conductivity of Chromium Baths. 
Paul Hentschel (Metallivaren-Ind. u. Galvano-Tech., 1932, 30, 316).—The 
conductivity of chromium-plating baths is considerably reduced by boiling. 
The “ K r "  bath  (see th i s ,/., 1932, 50, 449) rem ains stable alm ost indefinitely 
if no t heated above 60° C. and can be operated satisfactorily a t  25° C., a t  which 
tem perature there is a range of 9 ainp./dm .2 in current density  w ithin which 
bright deposits are obtained.—A. R . P.

High Throwing Power and Bright Plating Limits in the Chromium Bath. 
Anon. (Metallivaren-Ind. u. Galvano-Tech., 1932, 30, 375-376).—The “ K r ” 
chromium plating will give bright deposits w ith current densities as low as 
2 am p./dm .2 a t  25°-45° C. The upper lim it for bright deposits rises from 
9 am p./dm .2 to  above 35 am p./dm .2 a t  35° C. W ithin the above ranges the 
throwing power is much higher than  th a t of other chromium baths.—A. R. P.

The Correction of the Sulphate Content of Chromium Baths. E . Raub 
(Mitt. Forschungsinst. Edelmetalle, 1932, 6, 41-50).—To reduce the sulphate 
content of chromium-plating batlis p art of the excess sulphate m ay be 
removed by adding barium oxide, hydroxide, or carbonate to  the bath. The 
hydroxide gives a  good precipitate of barium  sulphate only when the bath  is 
previously heated to  60° C., and should preferably be added as a solution. 
Solid barium carbonate seems to  be the best reagent to  use, as 85-95%  of the 
am ount added is converted into sulphate, the precipitate is dense and settles 
well, and the carbon dioxide evolved stirs the solution; for every 1 grm. of 
sulphuric acid to  be removed 2-3-2-4 grm. of barium  carbonate are strew n over 
the surface of the bath, and, after gas evolution ceases, the bath  is thoroughly 
stirred  and the barium  sulphate allowed to settle for a few hours.—A. R. P.

Sulphate Control in Chromium Plating. R. J . Piersol (Metal Cleaning and 
Finishing, 1932, 4, 397^100, 414; C. Abs., 1932, 26, 5262).—A discussion of 
the necessity for m aintaining a close sulphate control in chromium plating and 
the methods for effecting this.—S. G.

Current Control in Chromium Plating. R. J .  Piersol (Metal Cleaning and 
Finishing, 1932, 4, 277-280; C. Abs., 1932, 26, 4541).—A discussion of a  
typical power un it employed in chromium plating and the methods used to 
control the current.—S. G.

Temperature Control in Chromium Plating. R . J . Piersol (Metal Cleaning 
and Finishing, 1932, 4,329-332, 342; C. Abs., 1932, 26,4541).—The principles 
of tem perature control and heat transfer and  the application of autom atic 
control and recording equipm ent are discussed.—S. G.

Trivalent-Chromium Control in Chromium Plating. R. J .  Piersol (Metal 
Cleaning and Finishing, 1932, 4, 451-454, 462; C. Abs., 1932, 26, 5262).—A 
discussion of the formation and control of trivalent chromium in plating 
solutions and its  effect on the plating range.—S. G.

Iron in the Chromium Bath. P au l Hopper (Metallivaren-Ind. u. Galvano- 
Tech., 1932, 30, 377).—Relatively large quantities of iron in the chromium- 
plating bath  have little  or no effect on the throwing power or on the character 
of the deposits.—A. R . P.
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Study of Base Metals Used in Industrial Chromium-Plating Applications. 
A rthur Will ink (Quart. Rev. Amer. Electroplaters’ Soc., 1932, 19, (8), 12-15; 
discussion, 15—19).—The effect of heat and mechanical treatm ent of the base 
motal on the adherence of chromium plate is briefly reviewed. The discussion 
ranges round the difficulties associated w ith chromium-plating screws and 
dies.—A. R . P.

New Anodes for Chromium-Plating Baths. H einr. R iittorm am i (Mctall- 
waren-Ind. u. Galvano-Tech., 1932, 30, 318-319).—Lead anodes require fre
quent cleaning to  remove the passive film of lead chromate which readily 
forms. To avoid th is unpleasant operation, new chromium anodes (exact 
nature n o t stated) have recently been prepared which rem ain active and 
increase the throwing power of the bath.—A. R . P .

Mist Removal from Chromium-Plating Baths With and Without Ex
hausters. A. B utziger (Mciallwarcn-Ind. u . Galvano-Tech., 1931, 29, 192- 
195; G. Abs., 1931, 25,3921).—The advantages and disadvantages of elim inat
ing “  m isting ” from chromium plating baths by means of exhausters and by 
means of protecting layers are discussed. Although large exhausters are very 
efficient, th e  initial cost and the noise are undesirable. B. prefers protecting 
layers and suggests an apparatus which spreads the layer on the bath after the 
articles have been immersed, and sucks the layer back whed the articles are to 
be removed.—S. G.

Chromium Plating Finds Increased Use in Textile Industry. K. R. Granger 
(Textile World, 1930, 77, 3653; C. Abs., 1930, 24, 4937).—Chromium is par
ticularly adapted for uso in the textile industry because : the eocff. of friction 
of chromium is 30% lower than  th a t of any other m otal; i t  w ithstands corro
sion ; i t  does no t crack or chip like porcelain; i t  resists oxidation to  1350° F. 
(732° C .); i t  is easy to clean, and  i t  is less expensive than  many other non- 
corrosive metals. I t  is applicable, to  printing rolls, Schreiner rolls, drying 
equipm ent, tensions, guides, and miscellaneous equipment.—S. G.

The Electro-Deposition of Iron-Cobalt Alloys.—I. S. Glasstone and J . C. 
Speakman (Trans. Faraday Soc., 1932, 28, 733-740).—The composition of 
the alloys deposited a t  current densities up to  7 am p./dm .2 from solutions 
containing various proportions of ferrous and cobalt sulphates has been 
determ ined a t  p a  3-2, 4-0, and 5-2. The deposition potentials increase w ith 
increasing proportion of iron to to ta l m etal in the electrolyte from — 0-56 v. 
for pure cobalt to — 0-64 v. for 50% iron and — 0-68 v. for 100% iron. The 
proportion of iron in the deposit increases w ith increasing current density to 
a  maximum which is constant up to  high current densities, when a  slight 
decrease occurs. The alloy of maximum iron content obtained from a 
solution containing a  given iron : cobalt ratio  is independent of the pa, and 
invariably contains a larger iron : cobalt ra tio  than  the solution, but its 
actual composition is influenced slightly by stirring and by th e  to ta l metal 
concentration of the solution. Deposits obtained a t  very low current density 
have a  lower iron ; cobalt ra tio  than  the solution. The theoretical aspects of 
the deposition of iron-cobalt, iron-nickel, and cobalt-nickel alloys are dis
cussed briefly.—A. R , P .

On the Production of Brass Plating Containing Cadmium. R obert J . 
Snellirig (Meiallwaren-Ind. . u. Galvano-Tech., 1932, 30, 395-396).—Zinc- 
cadmium brass deposits w ith  60-63% copper, 16-18% zinc, and 20-23%  
cadmium can be obtained from baths containing 40 grm. of copper cyanide, 
35 grm. of zinc cyanide, 3 grm. of cadmium cyanide, and 5 grm. of excess 
cyanide per litre, using a current density of 0-3 am p./dm .2 a t  25° C. The 
natu re  and composition of the deposits m ay be varied w ithin wide lim its by 
varying the current density, the bath  tem perature, and the rate  of agitation, 
and by addition of sodium hydroxide, sodium bisulphite, and a larger p ro
portion of free cyanide. The copper content of the deposits is reduced by 
increasing the free cyanide (with sufficient excess copper-free deposits may
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be obtained), by addition of free alkali, and by addition of bisulphite in 
excess. Small quantities of bisulphite increase the copper content, w hilst 
free alkali tends to  make the deposits coarsely crystalline. Examples are 
given of the composition of deposits obtained from the bath  under various 
conditions.—A. It. P.

Protection of Steel Against Outdoor Corrosion by Electrodeposits of Nickel, 
Chromium, orNickel-Chromium. Pierre Jacquet (Bull.Soc. Fran§. Elect., 1932, 
fv], 2, 631-656).—Uniform samples of mild steel were cleaned, prepared, and 
plated under standardized conditions, and examined during and after 9 m onths’ 
exposure. The coatings, deposited under fully described conditions, included 
chromium, chromium over nickel, and nickel; supplem entary observations 
were made on nickel-cadm ium -chrom ium , cadmium-nickel-chrom ium , 
nickel-copper-chrom ium, and niokel-cadm ium -nickol-chrom ium  coatings. 
D eposits of nickel less than  0-008 mm. thick afforded little  protection; above 
th is thickness the protective effect was good, although a  chromium coating 
over the nickel, and of a thickness varying w ith  th a t of the undercoat, gave 
even bettor results, and was superior from th e  point of view of appearance. 
Chromium alone afforded little  or no protection up to  0-005 mm. thickness. 
Nickel-copper-chromium gave tlio best results as a  protective coating; the 
bad appearance after weathering can be obviated by a  light outer coat of 
chromium. Both nickel-cadm ium -chrom ium  and nickel-cadm ium -nickel- 
chromium give good protection, bu t are liable to  scaling of th e  chromium 
coat.—P . M. C. R .

Methods for the Pre-Treatm ent of [Tungsten Steel and] other Difficultly 
Workable Metals Prior to Coating Them with Corrosion-Resistant Materials 
[Nickel Plating]. A. Stein (Korrosion u. Metallschulz, 1932, 8, 89-91).— Good 
nickel p late can bo deposited on hardened tungsten-steel only after pickling 
the m etal in  an  acid solution of ferric chloride and nitrate.— A. R . P .

Importance of the Ferricyanide Test [for Nickel-Plated Steel]. Eugen 
W erner (Oberjlachentechnik, 1932, 9, 31-32).—The value of the te s t for 
detecting pores, cracks, and other faults in nickel plating on iron and steel is 
illustrated.—A. R . P.

Platinum  Plating. G. W. Lam otte (Elect. Rev., 1932, 111, 387).—A process 
for plating platinum  direct on to  base m etals on a commercial scale has 
recently been perfected in  G reat B ritain . W ith an  electrolyte containing 
3 oz. troy  of p lating  salt per gall, of solution, and using a  current density  of
7-5 am p./ft.2 a  p late 0-00003 in. th ick  is obtained in  6 minutes.—S. V. W.

Electrolytic Rhodium, Platinum , and Palladium Deposits. P au l H aas 
(Metalhvaren-Ind. u . Galvano-Tech., 1932, 30, 315-316).—A brief review of 
the properties of rhodium, platinum , and palladium  plate.—-A. R . P .

Commercial Rhodium Plating. Lionel Cinamon (Brass World, 1932, 28, 
97).-—Short abstract of a  lecture given before the Providence B ranch, American 
E lectroplaters’ Society, and the American Chemical Society. A comparison 
of sulphate and phosphate baths, voltages, and methods of control is given. 
A copper, nickel, or precious m etal undercoat is usually necessary.—J . H . W.

Electrodeposition of Tin from Solutions of Sodium Stannate. D. T . Ewing 
and  Alfred Clark (Univ. Mich. Eng. Exper. Sta. Bull. No. 43, 1932, 1-16; 
C. A6s., 1932, 26, 3442).—A tem perature of 60° C. and a  concentration of 140 
grm ./litrc gave the highest current efficiency and a  good deposit. The addition 
of sodium hydroxide lowered the current efficiency bu t produced a more dense 
deposit.—S. G.

The Electrodeposition of Tin. Possibilities of the Sulphocresylic Acid Bath.
Anon. (Chem. Trade J ., 1932, 91, 397).—The bath  is prepared by the anodic 
dissolution of tin  in a  solution containing 1 lb./gall, of sulphocresylic acid using 
a current of 40-50 am p./ft.2 a t 2 v. and  an  iron cathode. The anodes should 
be bagged or separated from the cathode by a  porous diaphragm. For
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plating the bath is operated a t room tem perature using tin  anodes and a  
current density  of 15-20 am p./ft.2. The cathode current efficiency is 100%. 
Bright deposits arc obtained directly ; any deterioration in the nature of the 
deposit indicates depletion of soluble tin  owing to  too rapid deposition or too 
small an anode area. The bath should be replenished, to allow for drag-out, 
w ith a  stock solution made as above and kep t in  reserve. To determine the 
thickness of the deposit a  weighed quan tity  of the m etal is stripped in  a 
10-20% solution of sodium plum bite (for iron) or in a  m ixture of 03% sul
phuric acid, 12% nitric acid, and 25%  w ater a t  75° C. (for brass and copper).

—A. E . E.
The Electrodeposition of Alloys. Lawrence E . S tout ( Washington Univ. 

Studies Sci. Tech., No. 6, [N. S.], 1932, 0-37; C. Ahs., 1932, 26, 5263).—A 
general review is given and previous work on zinc-cadmium, silver-cadmium, 
copper-nickel, iron-nickel, and copper-niekel-iron alloys is discussed. The 
conditions for the plating of the copper-iron system are given in detail. I t  is 
concluded t h a t : (I) the composition of the deposits depends on the bath  com
position ; (2) the percentage of iron in the deposit is independent of the current 
density, tem perature, and ta r tra te  content of the ba th ; (3) the presence of 
free cyanide in  the bath  prevents the deposition of iro n ; and (4) copper-iron 
alloys of good physical form m ay be obtained from the cyanide bath in the 
presence of potassium ta rtra te .—13. G.

The Adhesion of Metallic Electrodeposits. M. de K ay  Thompson (Metal 
Cleaning aiul Finishing, 1932, 4, 385-388; C. Abs., 1932, 26, 5262).—A discus
sion of the forces which make electrodeposits adhere to  the base metal and also 
of the inherent causes for the lack of such adhesion.—S. G.

The Galvanic Treatment of Aluminium. J .  Fischer (Metallwirtschaft, 
1932,11, 473-474).—A fter reviewing various methods of producing protective 
metallic films on aluminium, a recent process developed by Siemens and 
Halske is described. The .aluminium is oxidized in a chromic acid bath with 
d irect current or in a  soda bath  w ith alternating current, then reduced in an 
alkaline bath  containing a suitable metal, which is deposited on the aluminium 
in a  th in  film, on which a  th in  nickel film is applied. Finally the metal is 
plated w ith copper, chromium, or cadmium in  the usual way.—v. G.

The Life of Plated Zinc as Affected by the Thickness of the Coating. E . A. 
Anderson (Quart. Rev. Amer. Electroplaters’ Soc., 1932, 19, (8), 19-26; d is
cussion, 26-31).—A thickness of 0-0003 in. of nickel and 0 00002 in. of 
chromium has been found sufficient to  protect zinc from atmospheric corrosion 
for moro th an  2 years. Thinner nickel coats fail more rapidly.—A. R . P .

Plating of Zinc-Base Die-Castings. R . J . W irshing (Quart. Rev. Amer. 
Electroplaters' Soc., 1932, 19, (8), 9—12).—For long life a t least 0-001 in. of 
p lating is necessary; this should consist preferably of 0-0005 in. of copper 
followed by the same thickness of nickel and a flash chromium plate.—A. R . P .

Preparation of Seamless Metal Tubes by Electrical Methods. Anon. (Ober- 
jldchentechnik, 1932, 9, 1-2).—The cathode consists of a  rotating mandrel of 
Thermisilid or chromium steel covered a t the top end w ith a th in  tube of the 
m etal to  be deposited. As the electrolysis proceeds, this tube is drawn 
slowly off the mandrel, so th a t a  continuous tube of metal is gradually' formed. 
Fusible m etal cathodes can also be used and the metal then melted out. The 
process is described in  detail w ith references to  illustrations of the necessary 
apparatus. Very pure copper, zinc, and iron tubes are readily obtained, bu t 
the rate of m anufacture is slow.-—-A. R. P.

Electro-Plating Rheostats. Frank Peasgood (Met. Ind. (Lond.), 1932, 41, 
327-329).—Describes 3 types of rheostat for electroplating work w ith currents 
up to 300 amp. The frequently rapid deterioration of these resistances is 
usually due to  the operation of the plant and not to  the design of the apparatus.

—J . H . W.
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V II.—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than  Eleetrodeposition and Electro-refining.)

Potential Gradients in Anodic Films. Frank W. Godsey, J r . (Electrochem. 
Soc. Preprint, 1932, Sept., 347-357).—The gas-oxide, solid oxide, and adsorbed 
liquid theories of the operation of electrolj’tic  condensers using aluminium and 
tantalum  electrodes are critically discussed.—A. R. P.

The Transport Number of Gold in Gold Amalgam. K arl Schwarz (Z. 
physikal. Chem., 1932, [A], 161, 231-232).—In  the electrolysis of gold amalgam 
the gold migrates to the cathode. The transport num ber a t 25° C. is 2-78 X 
1(H.— B. Bl.

The Influence of High-Frequency Currents on Polarized Electrodes.—I.
S. Glasstone and J . D. Reynolds (Trans. Faraday Soc., 1932, 28, 582-596).— 
Superimposed high-frequency currents decrease the polarization of a platinum  
or lead cathode to an ex ten t which is approxim ately proportional to  the current 
density of the high-frequency current. This effect is small a t  high polarizing 
current density, almost independent of the dissolved gas in the electrolyte, and 
a t  constant frequency, proportional to  the e.m.f. of the high-frequency cu rren t; 
on the other hand, the effect is large a t  low polarizing current density in solu
tions saturated  w ith air or oxygen. These and other effects of superimposed 
high-frequency currents arc a ttribu ted  to  an  increase in the rate of diffusion of 
depolarizing agents to  the electrode brought about by the high-frequency 
current.—A. R . P.

The Time Factor in Anodic Passivation of Metals. Remarks on the Paper 
of W. J. Shutt and V. J. Stirrup. W. J .  Muller (Trans. Faraday Soc., 1932, 28, 
471—4-73').—The results of S. and S. (see th is J .,  1931, 47, 165, and  1932, 50, 
252) arc shown to be in accord w ith M.’s surface layer theory of passivation.

—A. R. P.
Note on the Theory of the Hydrogen Overvoltage. A. Frum kin (Z. physikal. 

Chem., 1932, [A], 160, 116-118).—The logarithmic law connecting hydrogen 
over-voltage w ith current density and the relations between the catalytic 
activ ity  and the affinity constants of weak acids and bases depend on the 
same basic principles.—B. Bl.

Chrom-Selenium Photovoltaic Cells. Colin G. F ink  and Dwight K . Alpern 
(Electrochem. Soc. Preprint, 1932, Sept., 305-313).—Electrodeposited films of 
a  chromium-selenium combination have been obtained (details no t given) 
which have a  sensitivity of 150 microamp. per lumen. Photovoltaic cells made 
w ith this film appear to  conform to the requirem ents of a  true photoelectric 
effect in th a t the current is directly proportional to the absorbed illumination 
and the response is w ithout detectable lag even w ith rapid variations of light. 
The maximum response of the cell is a t 5100 A.—A. R. P.

VIII. —REFINING
(Including Electro-refining.)

On the Refining of Nickel. E . T. Richards (Metallbörse, 1932, 22, 673- 
674).—Most deleterious im purities are removed by melting the m etal in the 
a ir ; sulphur and  oxygen arc then removed by covering the molten metal 
w ith a calcium silicate slag and  adding wood charcoal or manganese followed 
by magnesium.—A. R . P.

Remelting of Nickel for the Production of Compact Pure Nickel Plates for 
Anodes. Leo Schmal (Z. ges. Giesserei-Praxis: Das Metall, 1931, 52, 61-64; 
Chem. Zentr., 1931, 102, II , 304; C. -46s., 1932, 26, 4280).—Crude nickel in
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cubes, bars, or granular form is furnished by the sm elter 98-09%  pure, the 
particularly injurious im purities being iron, arsenic, sulphur, and carbon. 
Becauso of its  high m elting point, nickel readily forms the oxide which dis
solves in  the m etal w ith  the inclusion of gases. As a  deoxidizer 0-05% mag
nesium, inagnesium-aluminium alloy or magnesium-nickel alloy is used; 
magnesium-manganese-phosphorus alloy in  the proportion 5 : 3 : 2  is very 
good; phosphorus alone in slight excess makes the nickel brittle. During 
remelting, the surface of the bath  m ust be protected, by a  glass cover, from 
oxidation and gas absorption. Nickel readily absorbs carbon from the 
melting pots, w ith the formation of fine pores which render the m etal useless. 
The m elting pots or crucibles m ust, therefore, have linings rich in clay. Cast
ing moulds are best made of hem atite pig iron, covered inside w ith graphite 
and linseed oil. Bine-pored crucibles lined w ith cham otte are placed in the 
founding moulds. Shaft crucible furnaces are used, oil furnaces are not 
suitable, and electric furnaces are too expensive to  operate.—S. G.

Refining Platinum Metals.—I.—ü .  M artin Schwitter (Brass World, 1932, 
28, 179-180, 205-206).—R eprinted from Metal and Mineral Markets. (I) The 
process of extracting platinum  as an ammonium chloroplatinate precipitate 
from the products of cupcllation is briefly described. This precipitate is 
further refined cither b y : (1) the sulphur dioxide method, in  which it  is 
reduced w ith sulphur dioxide and oxidized w ith sodium chlorate, the result
ing sponge containing more than 99% p la tinum ; or.(2) the oxalic acid method, 
which is used when iridium  or palladium is present, and in which impure 
metallic platinum  is first obtained as above, dissolved in aqua regia, oxalic 
acid added to  the hot nitric acid-free solution, and the platinum  precipitated 
w ith ammonium chloride. (II) To refine palladium, the metal is dissolved in 
aqua regia, the n itric acid removed w ith hydrochloric acid and ammonium 
chloride added. A fter filtration, more hydrochloric acid and ammonium 
chloride arc added and  the palladium is precipitated as ammonium chloro- 
palladato w ith sodium chlorate. The separation of iridium, ruthenium , 
rhodium, and  osmium from metal containing gold, platinum , palladium, and 
large quantities of silveris briefly described, and the treatm en t of wash waters 
from these various processes is outlined.—J . H . IV.

Modem Tin Refining. W alter Savelsberg (Metallbörse, 1932, 22, S33- 
834, 865, S97-S9S).—Recent improvements in methods of tin  refining include 
treatm en t of the liquated m etal w ith aluminium (added as a tin-alum inium  
alloy) to  remove the last of the copper, antim ony, and arsenic. Excess of 
alum inium is rem oved by blowing a ir and steam  through the metal a t  250- 
260° C. A bout 0-1% alum inium is required for every 1% of im purity  to 
be removed, bu t not more than  3%  should be added. Difficulties are en
countered in  treating  the dross owing to  the ease w ith which it  reacts w ith 
w ater w ith the evolution of arsine. Lead is no t removed by this process, 
bu t the greater p art m ay be separated by cooling the m etal to 232° C., and, 
as soon as the tin  has crystallized and the tem perature shows a tendency to 
drop, applying suction to withdraw the still liquid tin-lead eutectic. The 
rem ainder of the load is removed by treating  the purified metal w ith stannous 
chloride a t  250-260° C. and  removing the crust. The hardhead obtained in 
the original liquation is heated w ith high-grade ferro-silicon which removes 
the iron and allows the remaining tin  to  be liquated out.—A. R . P.

E L E C T R O L Y T IC  M E T H O D S

The New Refinery at Copper Cliff, Ontario. V. A. Jam es (Canad. M in. Met. 
Bull., 1932, (244), 335-352).—A detailed description of now plan t for the 
electrolytic refining of copper and silver.—E. S. H.

V O L . L I I I .  D
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The Electrolytic Copper Refining Plant of the Zinnwerke Wilhelmsburg 
G.m.b.H., at Harburg-Wilhelmsburg near Hamburg. G. Eger (Siemens 
Rev., 1932,8, (3), 49-55).— [In  English.] Following a  resume of the electrolytic 
copper refining process, a  description is given of the p lan t a t  the Wilhelmsburg 
tin  works, near Hamburg, erected in  1929-30. The daily ou tpu t is 50 
tons, and the un it is the largest of its  kind installed a t  the present tim e by the 
G erman electrolytic copper-refining industry.—It. Gr.

Contribution to Our Knowledge of the Principles for the Technical Electro
lysis of Zinc with Reference to the Current Relations and the Composition of 
the Electrolyte. P . R öntgen and H . Högel (Abhandl. Inst. MetaUhiiU. u. 
Elektromet. Tech. Hochschule, Aachen, 1932, [N.F.], 1 ,16pp.).—In  the production 
of electrolytic zinc from zinc sulphate solutions derived from the leaching of ores 
the voltage of the baths decreases w ith increasing acidity up to  20% ; with 
up to  6-7%  of free acid increase in  the zinc content of the electrolyte reduces 
the resistance, b u t a t  higher acidities increasing zinc content increases the 
resistance. The current yield falls w ith rise in free acidity to  an ex ten t which 
is greater the lower the zinc content. In  neutral solutions the deposits are 
needle-like and nodular, as well as dark and shiny in p a r ts ; w ith increasing 
acidity  up to  20% the deposits become smoother and more crystalline. In  
40%  acid re-dissolution of the cathode deposit is rapid. Most of the troubles 
encountered in  the electrolysis are a ttribu ted  to  the formation of lead sulphate 
and peroxide a t  the insoluble lead anodes. The lowest power consumption is 
obtained w ith 13-20%  of free acid according to  the current density used.

—A. R . P.
Investigations on the Influence of Current Density and Temperature on the 

Technical Electrolysis of Zinc. P . R öntgen (Abhandl. Inst. MetallhiiU. u. 
Elektromrt. 'Tech. Hochschule, Aachen, 1932, [N .F.], 1 ,8  pp.).—The factors which 
influence th e  hydrogen overvoltage, especially the current density  and com
position of the solution, are discussed w ith reference to  their action in  modern 
methods of producing electrolytic zinc directly from its  ores. High tem pera
tures and high current densities give better deposits w ith lower current costs, 
especially when the electrolyte contains small quantities of im purities. Col
loids reduce the current yield to  a  larger extent a t  low tem peratures than  a t 
high. Cobalt has a  particularly pernicious effect on the current yields a t  low 
tem peratures, bu t its  action is much less m arked in ho t solutions. Taking all 
things into consideration, the m ost economical procedure appears to  be the 
use of current densities of about 6000 am p./m .2 and a ba th  tem perature of 
60°-80° C.—A. R. P .

On the Effect of Colloids on Technical Zinc Electrolysis. P . Röntgen and 
F. Felclmer (Arch. Erzbergbau, Erzaufbereitung, MetallhüUenw., 1932, 2, 26- 
48; and Abhandl. Inst. Metallhiitt. v. Eleklromet. Tech. Hochschule, Aachen, 1932, 
[N .F.], 1, 23 pp.).—The effect of additions of gelatin and glue on the deposition 
of zinc from pure sulphate solutions under varying conditions of current 
density, acidity, and bath  tem perature has been investigated. In  all cases 
addition of colloid reduced the current yield, especially a t  concentrations of 
0-05-0-5 grm ./l. Increasing current density counteracts the effect of colloids, 
bu t increasing acidity considerably enhances the effect. The bath  voltage 
increases w ith increasing colloid, b u t by therm al decomposition of the colloid 
the voltage again falls and the current yield rises, especially a t  low pa. 
Maximum current yield of zinc is obtained after th e  colloid has aged in  the 
b a th  for 48 hrs. W ith rising tem perature the yields are greatest a t  low 
acidity', b u t are decreased by addition of colloid. A theoretical explanation 
of the action of colloids is given.—A. R . P.

The Utilization of Secondary Reactions in Igneous Electrolysis. L. 
Andrieux (Chim. et Ind., 1931, 25, 1047-1057).—A historical survey of electro
lysis in  fused batlis is first given and the influence of secondary' reactions in
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th e  following processes is then reviewed—refining of alum inium, preparation of 
magnesium, preparation of boron, tungsten, and molybdenum.—W. A. C. N.

IX .—ANALYSIS

Tentative Methods of Chemical Analysis of Aluminium and Light Alumin
ium Alloys (B 40-28 T). ■— — (Amer. Soc. Test. M at. Tentative Standards, 
1932, 309-324).—Sco this ./., 1928, 40, 585.—S. G.

Tentative Methods of Chemical Analysis of Metallic Materials for Electrical
Heating (B 71-29 T ) .  (Amer. Soc. Test. M at. Tentative Standards, 1932,
255-273).—This ten tative standard  (of. this J ., 1928, 40, 587) is now published 
in a  revised form.—S. G.

Tentative Methods of Chemical Analysis of Silver Solders (B 81-31 T). ------
(Amer. Soc. Test. Mat. Tentative Standards, 1932, 325-334).—See th i s / . ,  1931, 
47, 487).—S. G.

On the Detection of Cæsium, Rubidium, and Thallium by Spot Tests. N. A.
Tananaev (Z. anal. Chem., 1932, 88, 343-347).— Detection o f Cs : One drop of 
K I solution is placed on a  piece of filter-paper, then  1 drop of SnCl2 and 1 drop 
of the solution to  be tested , followed by a further drop of K I  ; the spot begins 
to darken owing to the formation of CsSnI5. T1 should first be removed as 
T il. Delection o f Rb : T1 and Cs are first removed by precipitation w ith 
K B ilj, the  filtrate is evaporated to dryness, the residue ignited w ith H 2C20 4, 
the R b extracted w ith  H 20 , and the filtered solution again evaporated w ith 
HC1 to dryness ; th is residue is moistened w ith a  few drops of a mixed solution 
of PdCl2 and AuC13, which precipitates R b as bluish-black R b2AuPdCl7. 
Detection o f T l : The solution is heated on a  filter-paper im pregnated w ith a 
HC1 solution of PdCl2 and AuC13; in  the presence of Tl a cinnamon-brown 
colour appears which turns black with NaOH owing to  reduction of the Au and 
Pd  by TIOH.—A. R. P.

The Solubility of Antimony Trisulphide and Stannic Sulphide in  Ammonia 
and Ammonium Carbonate. P . A. E pik  (Z. anal. Chem., 1932, 89, 17-23).— 
Sb2S3 is soluble up to  a maximum of 1-28 grm./100 c.c. of aqueous N H 3, but 
practically insoluble in (NH4)2C 03 solution. SnS2 is readily soluble in aqueous 
N H 3; its solubility in  (NH4)2C 03 solutions reaches a  maximum of 0-17 grm ./ 
100 c.c. In  view of these facts, the use of (NH4)2C 03 solutions to  separate As 
from Sn and Sb caim ot be recommended.—A. R. P.

Separation of Cadmium from Zinc by H2S. Leo Baumeister (Chemist- 
Analyst, 1932,21, (3), 7-8).—Separation is best effected in H 2S 04 solution rather 
th an  in HC1. For the separation of little  Cd from much Zn the solution should 
contain 4 c.c. of H 2S 04 (d 1-84) per 100 c.c. ; double precipitation is generally 
advisable. D eterm ination of Cd by electrolysis is more convenient than  
weighing as CdS04 or Cd2P 20 7. For 1-10 mg. of Cd electrolysis is carried ou t 
in a  feebly alkaline cyanide solution, bu t for more th an  10 mg. of Cd a 
slightly acid sulphato solution is better. Cu-plated P t  cathodes are used; 
after weighing the deposit it  can be removed w ithout appreciably affecting the 
Cu by treatm en t w ith  2%  H N 0 3.—A. R . P .

Materials in the Analysis of Platinum  Metals. IV.—On the Analytical 
Separation of Copper from Rhodium. O. E. Zviagintzcv (Zhurnal PriHadnoï 
K him ii (Journal o f Applied Chemistry), 1932, [B], 5, (2), 217-218).—[In Russian, 
w ith German summary.] Alloys of Cu w ith Eli, especially if the Rh exceeds 
50% , are very sparingly soluble in acids, even aqua regia. If the alloy is 
fused for some tim e, however, w ith 10 tim es its  weight of Zn, i t  dissolves 
completely in aqua regia. W hen the alloy contains more than 50% R h, this 
m etal is precipitated w ith N H 4N 0 2 in  excess of N H 4C1. The precipitate
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(which contains some Cu) is redissoived, reprecipitated, heated to  redness 
in  a stream  of H ,, and  weighed as R h. I f  the alloy contains less th an  50%  
Rh, the Cu is first rem oved as CuCNS, and the R h  determ ined as above.

—M. Z.
Studies on the Oxime Method for the Gravimetric Determination of Various 

Metals by Means of the Thermo-Balance. Saburo Ish im aru  (Kinzoku no 
Kenkyu, 1932, 9, (9), 37S-391).—[In  Japanese.] The oxime m ethod for the 
gravim etric determ ination of Cu, Mg, Zn, Cd, ¿VI, Bi, Be, Mn, Ni, Co, Ti, U, 
Th, Ca and  P b  was studied by means of the thermo-balance. The results of 
tlio experim ents are shown in a  table.—S. G.

The Potentiometric Determination of Aluminium. W. Stefanovsky 
(Zhurnal PrikladnoX K him ii (Journal o f A pplied Chemistry), 1932, [B], 5, (1), 
92-98).—[In  Russian, w ith German sum mary.] Accurate results cannot be 
obtained by the potentiom etric titra tio n  of A1(N03)3 w ith NaOH unless 
N aN 03 is p resen t; th is reduces the error from 4-4-G-5% to 0-5-l-3% , bu t 
owing to  the small change in potential the determ ination of the equivalent 
point is very  difficult. T itra tion  w ith  H N 0 3 of the excess NaOH added 
during the titra tio n  of the A1{N03)3 gave a m arked increase in  accuracy. 
The potentiom etric titra tio n  of A1C13 w ith NaOH gave no positive re su lts : 
the errors were 8-3-S-6% and the degree of hydrolysis of the sa lt was greater.

—M. Z.
The Determination of Minute Amounts of Copper in the Presence of Iron 

and Certain Other Metals. L. Haddock and N orm an Evers (Analyst, 1932, 57, 
495—199).—The solution is treated  w ith citric acid, then  w ith a  slight excess 
of N R jO H  and a little  Na dicthyldithiocarbam ate. The Cu compound is 
extracted by shaking w ith CC14 and the yellow constituent of the coloured 
solution is measured in  a Lovibond tintom eter.—A. R . P .

On the Disturbing Effect of Chlorine and Ammonium Salts in the Colorimetric 
Determination of Small Quantities of Mercury with Diplienylcarbazone. V ladi
mir Majer (Z. anal. Chem., 1932, 87, 352-356).—N H 4 salts and Cl interfere 
w ith  the colorimetric determ ination of Hg. Cl is removed by evaporation over 
P 2Os and soda-lim e in a vacuum desiccator, and N R , salts by precipitation of 
the Hg on Cu wire. The H g is removed from the Cu by dissolution in Cl w ater 
and after removal of the excess Cl the Hg is determ ined colorimetrically w ith 
diphenylcarhazone.—¿V. R . P.

On the Preparation of Sodium Cobaltinitrite as a Reagent for Potassium. 
E . R upp and A. Poggendorf (Apoth.-Zeit., 1932, 47, 282-283; Chem. Zentr., 
1932, 103, I., 3205-3206).—¿V solution of 5 grm. of Co(N03)2 crystals in 2-1 
grm. of glacial CH3-COOH and 1 c.c. of H 20  is treated  w ith a  lukewarm solution 
of 10 grm . of N aN 02 in 11 c.c. of 1I20 , a ir is drawn through the m ixture for 
30 minutes to remove NO, and, after filtering, th e  solution is mixed w ith 20 
grm. of anhydrous N a2S 04 and tho m ixture dried in  a vacuum  desiccator. 
The pulverized mass may be kep t unchanged for 2 years in  a brown glass bottle.

—A. R. P .
Determination of Silicon in Aluminium. L. H . Cnllendar (Analyst, 1932, 

57, 500-511).—Four methods are described and discussed. In  all cases 
double evaporation is necessary to  recover all the  S i0 2 and the residue from 
H P  trea tm en t should bo ignited to  1000° C. to  ensure elim ination of S 0 3. 
There is no satisfactory method of determ ining Si and SiO., separately in Al.

—A. R . P.
Microelectrolytic Determination of Silver, Mercury and Cadmium in 

Ammoniacal Solutions. ¿V. Okae (Z. anal. Chem., 1932. 89, 106-112).—The 
m ethod previously described for Cu, Ni, and Co (see this J ., 1932, 50, 442. 443) 
m ay be applied to  the determ ination of Ag, Hg, and Cd.— A. R . P .

The Potentiometric Estimation of Zinc. I . Tananaev {Zliurnal PrikladnoX 
K him ii (Journal o f Applied Chemistry), 1932, [B], 5, (1), 86-91).— [In Rus-
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sian, w ith German summary.] Existing volumetric methods for Zn are briefly 
sum marized and the method involving precipitation of the Zn w ith an excess 
of K 4Fe(CN)6 followed by potentiom etric back-titration  of this excess w ith 
K M n04 has been investigated. D irect potentiom etric titra tion  of Zn w ith 
K4Fe(CN)0 in  the presence of K 3Fe(CN)0 is unsuitable for routine analysis 
owing to  the slow ra te  of a tta inm en t of the equilibrium potential and the 
low accuracy (0-5-1%). If, on the other, the excess of K 4Fe(CN)0 is titra ted  
w ith K M n04 in  the presence of K H S 04 after the Zn has been precipitated 
from a  boiling solution, the change in potential changes sharpty a t the end 
point and the accuracy is 0-1-0-15%.—-AT. Z.

X .-L A B O R A T O R Y  APPARATUS, INSTRUMENTS, &c.
(See also “ T esting” and “ Pyrom etry .” )

Modifications in the Haughton-Hanson Thermostat. J .  L. H aughton 
(.7. Set. Instruments, 1032, 9, 310-315).—A description of different modifica
tions and  developments of the original H aughton-H anson therm ostat (this 
.7., 1915, 14, 145) w ith special reference to : the design of (1) the U-tubc; (2) 
the cold bulb ; and to  (3) devices for slow heating and  cooling ; (4) controlling 
resistances, am m eter, and general lay-out. Several of those devices have 
been described previously, bu t the paper gives a  most valuable review, and 
discusses critically the most suitable modifications for different purposes.

—W. H .-R.
Recent Workshop Practice, with Special Reîerence to Optico-Mechanical 

Instrum ents for Exact Measurement. O. P . van Steewcn ( Wcrkzcug (Suppt. 
to  Maschinenkbnslriilcteur), 1931, 7, 177-180, 193-197).—The following in s tru 
m ents are described and illustrated : (1) H irth  Minimeter, w ith adaptations 
for taking exaût in ternal measurem ents of spherical sections and of channels, 
or for autom atically  indicating internal measurements on a  scale; (2) 
Zeiss Passam eter, for the external measurement of diam eter, sphericity, 
conicity, &c., and also for certain types of internal measurements ; (3) Zeiss 
Passimeter, a  companion instrum ent to the Passam eter, for internal measure
ments ; (4) vertical and horizontal forms of Zeiss Optimoter, and an adap ta
tion of this instrum ent to  internal measurement ; (5) W erner Microlux Gauge ;
(C) Zeiss U ltra-O ptim eter for especially accurate -work; (7) optical gauges 
for screw-threads and for testing accuracy of pitch ; (8) gear-testing apparatus ; 
(9) a  conveniently adjustable type of bench microscope for metallographic 
exam ination; (10) an  optical profile-chocking machine.—P. M. C. R .

Technique of Vibration Measurements. E. Lehr (Z .V .d.I., 1932, 76, 1065- 
1073).—A review of m odem  measuring instrum ents and bibliography.—v. G.

New Automatic Temperature Control. Anon. (Fuel Economist, 1932, 8, 
(85), 59-60).—A mercury-in-steel therm om eter and valve operated by com
pressed a ir designed for therm ostatic control between 40° and 1200° F . (4° 
and 649° C.) are described.—J . S. G. T.

On the Permeability of Refractory Masses to Gas. F . D urau (Z. tech. 
Physik, 1932, 13, 228-233).—Tests have been made a t  various tem peratures 
on the am ount of gas evolved by, and the perm eability to  gases of, tubes 
made of various refractories as used in  the laboratory. All tubes were gas- 
tigh t up to  1200° C., b u t evolved considerable quantities of dissolved, occluded, 
or chemically produced (by reactions of the constituents) gases, the com
position of which varied considerably.—J .  W.
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XI. —PHYSICAL AND MECHANICAL TESTING, INSPECTION, AND
RADIOLOGY

The Testing oi Large Castings. Anon. (Shipbuilder, 1932, 39, 522).—A 
discussion on the testing of lnrge castings deals w ith the values obtained from 
tcst-pieces a ttached to the casting and test-pieces cast separately, and also 
w ith special percussive or hammering tests for soundness, and suggests th a t 
such testing cannot reveal the condition of the casting as a whole, and th a t 
reliance m ust be placed on good foundry practice. Reference is also made to 
the use of the gamm a rays for such testing.—J . W. D.

The Elongation Lines Method for the Determination of the Stress Dis
tribution Governing the Safety Factor in Alternating Fatigue Tests. O tto 
D ietrich and E rnst Lehr (Z .V .d .I., 1932, 76, 973-982).—To determine the 
distribution of the elastic stresses in  a  m etal the specimen is coated w ith a 
varnish (nature no t stated) having suitable mechanical properties, and 
then  loaded as used in practice. W ith loads well below the elastic lim it, 
fissures perpendicular to  the direction of maximum tensile stress appear 
in the varnish film. From the course of these fissures and from elongation 
measurements w ith a mirror apparatus the m agnitude and distribution of 
the stresses can be determined.—v. G.

On the Method of Testing Metals in Statical Tension. W. Alexandrov 
and B. Pantehenko ( Vestnich standartizazii (Messenger o f  Standardization), 
1931, 11-12 (35-36), 31-38).-—[In Russian.] The following points m ust be 
considered in  agreeing on a standard  method of tes ting : (1) a definition of 
the test itself and of the characteristic features of the testing process ; (2) rules 
for preparing the specimens ; (3) shape and size of the specimens ; (4) rules for 
testing technique ; (5) evaluation of the results. The above points are exa
mined and in  their light are compared the standards adopted by various 
institutions and works.—N. A.

Tentative Methods of Compression Testing of Metallic Materials (E 9-27 T)
 (Amer. Soc. Test. Mat. Tentative Standards, 1932, 1093-1097).—See this
J ., 1927, 38, 529.—S. G.

On the Theory ol Herbert’s Pendulum [Hardness Tester], E . M. G utair 
(Vestnick Ingenerov i Tehnikov (Messenger o f Engineers and Technologists), 1932,
(5), 234-238).— [In  Russian.] The tim e taken for a  single oscillation of the

H erbert pendulum is given by the expression, T  — - !  —1 —L ÇlJ— \ , where

r  is the radius of the ball, R  the radius of the impression, e the distance between 
the centre of gravity  of the pendulum and the centre of the ball, and Sc the 
radius of inertia. Errors in  the conclusions of Pomp and Schweinitz (Mitt. 
K .-W . Inst. Eisenforschung, 1926, 8, 79) aro discussed.—N. A.

Testing Sheet Metals by Cupping. J .  Cournot (Usine, 1931, 40, (21), 39).— 
A bstract of a  paper read before the Société Française pour l’Essais des M até
riaux. Describes the te s t developed by Siebel and Pom p in which an  initial 
hole is made in the test-piecc before cupping. See th is J ., 1930, 43, 579; 
44. 600; 1931, 47, 392.—H. W. G. H .

Tentative Accelerated Life Test for Metallic Materials for Electrical Heating
(B 76-29 T). -------  (Amer. Soc. Test. Mat. Tentative Standards, 1932, 280-
288).—See this J ., 1929, 42, 560.—S. G.

Tentative Methods of Test for Determining the Temperature-Resistance
Constants of Resistance Alloys (B 84-31 T). ------  (Amer. Soc. Test. Mat.
Tentative Standards, 1932, 274-279).—See this J ., 1932, 50, 91-92.—S. G.
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Tentative Method of Test for Thermoelectric Power (B 77-30).  (Amer.

Son. Test. Mat. Tentative Standards, 1932, 289-291).—Seo this 1930, 44,
006.—S. G.

Tentative Definitions of Terms, with Units and Symbols, Relating to Magnetic
Testing (A 127-31 T).  (Amer. Soc. Test. Mat. Tentative Standards, 1932,
219-222).—Seo th i s ./., 1931, 47, 662.—S. G.

Tentative Specifications for Round-Hole Screens for Testing Purposes
(E 17-31 T). ------  (Amer. Soc. Test. Mat. Tentative Standards, 1932, 1075-
1076).—Seo this J . ,  1932, 50, 93.—S. G.

Tentative Definition of the Term Screen (Sieve) (E 13-28 T).  (Amer.
Soc. Test. Mat. Tentative Standards, 1932, 1114).—See this J . ,  1928, 40, 020.

—S. G.

R AD IO LO G Y
Experimental Radiography Utilizing the Gamma Rays of Radium. C. G.

Osment (Brit. J . Radiology, 1932, 5, 269-274).—W ithout going into details of 
the underlying principles, the possibilities and advantages of using gamma 
rays instead of X-rays for the examination of metals are pointed out. The 
quan tity  of radium  required for radiographic purposes depends on : (1) thick
ness of m aterial to  be radiographed; (2) num ber of objects to  be radiographed;
(3) maximum tim e th a t could bo allowed for the exposure. Tables showing 
the connection between the thickness of steel penetrated and the am ount of 
radium  required, arc given. Owing to  their greater penetrating power, gamma 
rays will probably prove the only satisfactory method of testing castings 
having a  thickness of more than  3 in. of stool or its  equivalent. A number of 
radiographs obtained w ith gamm a rays are shown and described.—S. V. W.

Radiographic Examination of Metals by Means of Gamma Rays and Radio
active Bodies. M. Holweck (Bull. Soc. Ingbiieurs Soudeurs, 1932, 3, 583- 
590).—The use of radium , mesothorium, or radon eliminates the complicated 
and bulky apparatus necessary for the production of X-rays. Exam ination 
of large objects in  situ is therefore much easier. Exposures necessary are of 
the order of 15 hrs. and the quan tity  of radium necessary to  examine thick 
m aterial increases rapidly w ith the thickness. A table of quantities necessary 
for various thicknesses is given. I t  is possible, by means of gamma rays, to 
detect a  fault representing 2% of the thickness of the m aterial if the fault is 
near the photographic film, or 4% , if i t  is near the source of rays.—H. W. G. H.

Technical X-Ray Pictures [of Welds] and their Interpretation. W. Grimm 
and F . Wulff (Autogene Metallbearbeitung, 1932, 25, 217-221 and 232-237). 
—The two methods of X -ray examination—visual and photographic—are 
explained; the former has lim ited application, bu t gives immediate informa
tion, w hilst the la tte r has wider scope, bu t requires tim e for development of 
tho film. Tho correct interpretation of X -ray photographs is not a  simplo 
m atter, as there are many factors which m ay be misleading. These are ex
plained. A radiograph of a  weld is illustrated, showing the presence of 
entrapped gas and stress cracks due to shrinkage. Deductions regarding the 
position of the faults and their nature are explained. The effect of exposure 
tim e on th e  radiograph is illustrated by photographs of a boiler weld. The 
exposure is affected by voltage changes, differences in X -ray tubes, and the 
constitution of the material. The effects of space between film and specimen, 
undue pressure on the film, faulty  developing, and faulty  cassettes are also 
illustrated and explained. Examples are shown of radiographed acetylene 
and arc welds in steel, welds in  copper, brass, aluminium, steel castings, bronze 
billets, and gas cylinders.—H. W. G. H.
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X II.-PY R O M E T R Y

The Use of Optical Pyrometers in Foundries. ¡VI. Held (Fonderie nwderne, 
1932, 26, 390-392).—A description of the principles, construction, and methods 
of using to ta l and partial radiation and disappearing filament pyrom eters in 
the foundry for measuring tem peratures above 1600° C. and a  discussion of 
the conditions which d ictate the type to be used, are given.—J. H . W.

On the Calibration of Thermocouples a t High Temperatures. Keizo Iwase 
(Kinzoku no Kenleyu, 1932, 9, (8), 321-327).— [In Japanese.] The danger of 
supercooling tends to  v itia te  the cooling-curvc method in  the case of such 
standard  silicates as lithium  silicate or' diopside, and the disadvantages of the 
alternative (quenching) method make the use of silicates infrequent. I. 
describes a method for the accurate determ ination by cooling curves for the 
above and other silicates. For the determ ination of the fixed points between 
1000° and 1600° 0., titan ite  (m.p. 1382° 0.) and the nickel-carbon eutectic 
(m.p. 1324° C.) are recommended.—P. M. C. R.

An Improved Comparison Source for Measuring Furnace Temperatures.
E . M. W atson and W. P. Zabcl [Gen. Elect. Rev., 1932, 35, 120-121).—The 
brightness of a stout carbon filament in  an incandescent lam p is compared 
directly against the brightness of the furnace. To reduce glare from the lamp 
the inside of the bulb is blackened w ith the exception of two eye-holes in line 
w ith  the filament. A uxiliary equipm ent consists of a  suitable transform er or 
resistance for reducing the voltage to  th a t necessary for the lam p and a 
second regulating resistance for making the actual comparison. The filament 
current is taken, and th is m ay be referred to  a tem perature scale.—S. V. W.

X III.—FOUNDRY PRACTICE AND APPLIANCES

Materials for the Scientific Designing of Casting Heads. W. I . Fundator 
[Niimash lzvestia Nauchno-issledovatelskogo Instituta Mashinostroenia i 
MdaUoobrabotki (Bulletin o f the. Scientific Research Institute o f Machine Building 
and Metal Treatment), 1932, (5-6), 289-318).— [In  Russian.] Experim ental 
da ta  for the throughput capacity of straight and casting heads are given. A 
table shows the minimum rate of feed, i.e. the minimum cross-section of the 
heads a t which tlio mould is fillod completely w ithout giving rise to  rejects owing 
to  cavities, Examples of calculations for casting heads in  accordance w ith F .’s 
tables are given.—N. A.

Shrinkage and Gas Cavities. E . Sclieucr (Metallurgist (Suppt. to  Engineer), 
1932, 8, 15-16).—A sum m ary and discussion of a paper by S. in Metallwirt- 
schaft, 1931, 10, 947-951. The w riter of the sum mary criticises the views of 
S. as to  the effects of gas or slirmkago cavities in  metal objects, suggesting th a t 
th e  weakening effect is much greater than might be anticipated.—R. G.

The New RW R Casting Process of the Vereinigte Aluminium-Werke A.-G.
 Kessner (MetaUudrtschaft, 1932, 11, 583-584; and (translation) Light
Metals Research, 1932, 2, (18), 2-5).—The alum inium is cast into a  copper 
mould previously heated to  the melting point of aluminium, so th a t the 
m etal rem ains liquid un til the mould is filled. The mould is then  covered 
w ith a copper lid and inverted, and w ater is sprayed on this lid, so th a t the 
m etal solidifies from the bottom  upwards. To obtain a fine-grained structure 
the mould is vibrated a t  a  suitable frequency and  amplitude. The easting 
tem perature is 720° G., casting tim e for a 50-kg. ingot 120-135 seconds, tim e 
to  invert the ingot 16-18 seconds, tim e of shaking 10 minutes, to ta l casting 
tim e 22-25 minutes. The castings are dense, free from gases and vapours, and 
have no shrinkage pipe.—v. G.
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The Casting of Ingots. Anon. (Metallurgist (Suppt. to  Engineer), 1932, 8, 
165-107).—A brief discussion including an  illustrated account of the RW R 
casting process for aluminium, Metallwirlechaft, 1932, 11, 583-584 (see preced
ing abstract).—R. G.

Action of Chloride Flux on Oxides Contained in Aluminium. Takayasu 
H arada (Suiyokwai-Shi, 1932, 6, 807-816; C. Abs., 1932, 26, 5046).— [In 
Japanese.] Melted alum inium containing about 2-5% A120 3 was treated  
w ith  zinc chloride and titanium  tetrachloride. The A120 3 was decreased to 
about 0-45% in the best case. Chlorine and  nitrogen gases decreased the 
A120 3 to  about 0-8%. II. concludes th a t the action of chloride flux in  the 
rem oval of oxides in aluminium m ay be mechanical, as is th a t of chlorine and 
nitrogen.—S. G.

On the Normal and Inverse Segregation of Aluminium-Copper Alloys. H ans 
Bohncr (Metallwirlschaft, 1932, 11, 437-438).— On slow cooling of aluminium 
alloys w ith copper, the outside of the ingot is poorer in copper than  the core. 
The difference increases a t  first w ith increase in  the ra te  of cooling, then a t  a  
definite critical cooling ra te  changes its  sign, and finally decreases further. 
This applies to alloys in  the solid solution range (3% copper) as well as to  those 
w ith more (up to  8-5%) copper.—v. G.

Studies on the Founding of Bronze. E . Moustacas et al (Usine, 1931, 
40, (5), 37).—R eport of a  discussion before the Association Teclmique do 
Fonderie, held in January  1931, and opened by M. If  bronze castings are 
to  be sold to  specification i t  will be necessary to  control the composition and 
mechanical properties of refined ingot m etal which is very commonly used. 
Tensile and hardness tests, micrographic examination, and chemical analysis 
are considered necessary.—H. W. G. H.

Gas Porosity in Brass Castings. S. D. Tzypurdeev (Metallurg (The Metal
lurgist), 1932, 7, (1), 84-93).— [In Russian.] The nature and cause of various 
defects which occur in  brass castings are discussed w ith particular reference 
to  the form ation of gas-filled pores. This defect has given much trouble a t  
the  K oltchugin Works especially in  casting Muntz m etal and experiments 
on the laboratory and  works scale have been mado to  discover the cause 
and means for its prevention. This paper records, however, only a  summary 
of information already published on the subject together w ith an extensive 
bibliography.—M. Z.

The Melting of Thick Brass Castings : Bad Practice and its Consequences. 
Anon. (Z. ges. Giesserei-Praxis: Das Metall, 1931, 52, 113-114).—I t  is diffi
cult to  make perfect large brass castings, and this is chiefly due to  the use 
of unsuitable raw  m aterial, to  overheating the molten brass, to  melting for 
too long a tim e, to  th e  use of unsuitable m etal covers, and to lack of, or to 
insufficient, deoxidation. These faults and  their effects are considered a t 
some length and methods of obviating them  are discussed. See also this J ., 
1932, 50, 196.—J . H. W.

Alloys for Pressure-Castings. H. F . Bolchovitinov (Lileinoe Delo (Foundry 
Practice), 1932, (3), 17-20).— [In Russian.] Brief review of the present situa
tion in  th is field.—N. A.

Moulds for Aluminium Die-Castings. Anon. (Wcrkzeug (Suppt. to 
Maschinenkonstrukteur), 1931, 7, 139-140).—Continuation of a  contribution 
to Wcrkzeug und Wcrkstatt, 1930, 24. The present section describes the 
preparation of an  im proved mould for the die-casting of a  motor-bonnet. 
A complete list of requisite pieces, w ith reference numbers to  the accompany
ing diagrams, together w ith the appropriate m aterial for each piece, and full 
details of the actual process are given.—P. hi. C. R.

Casting Water-Meters in Wet Sand. A. Heinz (Z. ges. Giesserei-Praxis : 
Das Metall, 1932, 53, 395-398).—The sand-mixing, mould preparation, and 
the  making of a difficult casting, such as a water-meter, in wet sand are 
described.—J. H. W.
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The Standardization of Patterns in the Foundry.  Mantelot el al (Usine,
1031, 40, (14), 27).—R eport of a discussion held by the Association Technique 
do Fonderie and opened by M. The need for co-operation between the 
engineer, the founder, and the pattern-m aker which might be based on some 
simple, standardized rules, is emphasized.—H. W. G. H.

Notes on Foundry Sands. F . A. W. Livermore (Met. Ind . (Lond.), 1932, 41, 
293-294).—Foundry sands are classified under 4 heads : (a) moulding san d ; 
(b) core sand; (c) facing sand; and (d) parting sand. Typical analyses of 
eaeli of these sands arc given and the qualities required by each class are 
described.—-J. H . W.

Grain-Size and Bond Distribution in Synthetic Moulding Sand. A. H. 
D ierker (Trans. Amer. Found. Assoc., 1932, 40, 230-238; discussion, 239-240). 
—A method for the microscopic exam ination of moulding sands is described. 
The distribution of bonding clay, its  variation according to  grain-size and tim e 
of milling, and the relation of surface area to  grain-size are discussed, and the 
progressive improvement of bond distribution w ith milling is illustrated by 
photomicrographs. I t  is claimed th a t the permeability, bond and fineness of a 
sand can now be specified for any given type of casting.—P. M. C. R.

Materials Handling in the Small Brass Foundry. D. G. Anderson and B. F. 
McAuley (Trans. Amer. Found. Assoc., 1932, 40, 310-321; discussion, 321- 
324; and (abstract) Foundry Trade J ., 1932, 46, 289-290).—The introduction 
of mechanical handling and electrical melting into a small brass foundry turning 
out a wide variety  of non-ferrous castings is described, w ith special referenco 
to sand-conditioning, conveyance, and control, and to  moulding and pouring 
equipm ent and procedure. I t  is sta ted  th a t a  uniform grade of sand can be 
used for many different types of easting, and th a t its  employment makes it 
possible to use a  single sand-conditioning unit. U njacketed moulds can 
safely be moved into position on roller conveyors. Specially designed tum bling 
barrels are used for the rapid sand-blasting of small or medium castings, whilst 
a  sand-blast cabinet is used for large work. H igh-quality metal can be pro
duced from scrap by melting in an  electric arc furnace. In  the discussion, the 
questions of conveyor speeds and of sand sampling are raised.—P. II . C. R.

How Much Does it Cost to Train Foundry Apprentices ? J .  Franklin  Carlz 
(Trans. Amer. Found. Assoc., 1932, 40, 217-229).—A consideration of the cost 
of a  training course for foundry apprentices, established in  1927, shows th a t 
the cost per apprentice per year (§176.54) is more than  balanced by increased 
and improved production.—P . M. C. R .

Present Tendencies in the Foundry. E . Ronceray (Usine, 1931, 40, (Special 
No.), 51-54).—Reviews progress in foundry organization, technique, and 
equipm ent as indicated by the Paris Fair.—H. W. G. H.

X IV .-SEC O N D A R Y  M ETA LS: SCRAP, RESIDUES, &c.

On the Re-Working of Dirty Aluminium Residues. Anon. (Metallbörse, 
1932, 22, 578).—A brief review of recent articles on the subject by R . J .  
Anderson.—A. R . P .

The Melting of Aluminium Borings and Turnings. A. E. (Machinery (Lond.), 
1932, 39, 502).—W orkshop notes. H and-puddling m ust be used, or suitable 
fluxes stirred in, to  prom ote coalescence of oxide-coated globules.—J . C. C.

The Melting of Aluminium Borings and Scrap. A. E . (Machinery (Lond.), 
1932, 39, 637).—A note. Figures are quoted for the recoveries obtained in 
American practice when rem elting various classes of scrap.—J. C. C.

New Scrap Classifications on Red Grades [and] Aluminium Adopted at 
Convention. Anon. (Daily Metal Reporter, 1932, 32, (52), 9).—An account of a  
meeting of the N ational Association of W aste Material Dealers a t which the 
classifications of certain types of scrap brass, and new, pure alum inium clip-
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pings, new and old, pure aluminium wire and cable, old scrap sheet aluminium, 
and scrap aluminium castings, were revised.—P. M. 0. R.

The Remelting and Refining of Old Copper for the Manufacture of Rolling 
Ingots, Billets and Plates. R ichard Thews (Metallbörse., 1932, 22, 161-162, 
193-194).—A brief description is given of the refining of scrap copper in 
revorberatory furnaces by a  blast of hot air, the various stages in the deoxida
tion  of the product and the methods of casting to  obtain sound ingots for 
subsequent working. An account is also given of the effects of small quantities 
of im purities and of various devices which have been adopted to m itigate or 
overcome these defects.—A. R . P .

Recovery of Gold and Silver [from Jewellery Scrap]. Anon. (Metallwaren- 
Ind . u. Galvano-Tech., 1932, 30, 318).—To recover gold from gold-copper 
alloys which cannot bo parted in n itric  acid, the alloy scrap is dissolved in 
aqua regia, any  silver chloride being filtered oil, and the filtrate treated  w ith an 
excess of caustic potash to precipitate the copper, leaving a  solution of potas
sium aurate from which the gold is recovered by addition of hydrogen peroxide. 
A method for recovering silver from copper-silver alloy scrap is briefly ou t
lined.—A. R . P.

Precious-Metal Scrap. Anon. (Metallurgia, 1932, 6, 114).—The description 
of a  process for the recovery of gold, platinum , palladium, and iridium from 
jeweller’s scrap. Heterogeneous scrap is melted and cast into bar3, which are 
dissolved in  molten lead and the base-metal im purities removed by oxidation 
before eupellation. The precious metals are then cast into anodes and electro
lysed, when the silver is deposited on the cathode and the other metals are 
collected a t the anode as slimes, which are treated  chemically and separated in 
the order iridium, gold, platinum , and palladium. Rich scrap is cast directly 
into anodes and electrolysed.—J .  IV. D.

On the Treatment of Residues Containing Precious Metals. IV. Stein (M itt. 
Forschungsinst. Edelmetalle, 1932, 6,19-25,35-40).—Brief outlines are given of 
methods for the recovery of the precious metals from alloy scrap, doublé scrap, 
filings, old plating baths and wash-water, lemel, and hand-wash water.—A. P.

The Recovery of Precious Metals from Factory Waste. John S. Isdale 
(Brass World, 1932, 28, 138-139).—Describes the recovery of precious metals 
by means of exhaust fans and collectors over buffing machines, burning wooden 
floors of workshops, the use of settling tanks, and by precipitation from electro
plating solutions.—J .  H . IV.

On the Production of Remelted and Guarantee Zinc Low in Iron. Wilhelm
E. H errm ann (Chem. Zeit., 1932, 56, 133-134).—The advantages and dis
advantages of rem elting zinc scrap in  reverberatory furnaces and iron kettles 
are discussed a t  some length. K ettles are preferable for ferruginous zinc as 
the iron-zinc alloy rises to the relatively cool surface, whereas in the rever
beratory furnace the surface of the metal is the hottest p art of the charge, so 
th a t the iron tends to  disperse throughout the metal and can be satisfactorily 
removed only by treatm en t w ith sulphur. The converse is true  with regard to 
the removal of lead, the hot bottom  of the kettles assists in distributing the 
lead throughout the zinc, whereas in the reverberatory furnace the lead settles 
readily to  the hearth  floor ; by using a forehearth in addition, a further separa
tion of lead m ay be effected. The reverberatory furnace yields a uniform 
high-grade product when large tonnages are to be treated, bu t the kettle is best 
for occasional charges. To prevent a ttack  of the molten zinc on the iron of the 
kettle, a  semi-steel, containing 2%  manganese, should be used w ithout remov
ing the casting skin.—A. R . P .

Purchases of 654,890,231 Pounds of Scrap Analyzed. J .  IV. Furness (Daily 
Metal Reporter, 1932, 32, (5), 4, 9, and 11).—From an analysis prepared by
F ., Chief of the Minerals Division of the U.S. D epartm ent of Commerce, of 
purchases of scrap metal in 1930.—P. M. C. R.
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XV.—FURNACES AND FUELS

F U R N A C E S
Basic Principles of Selection of Furnaces. R . J .  S arjan t (illetallurgia, 

1032, 6, 147).—Tho selection of the m ost suitable type of furnace for a  given 
operation depends on such factors as the adap tab ility  value of the fuel, the  
reliability and flexibility of output, and the mechanical stability . These 
various factors aro discussed, and particular reference is made to  the ease 
of control when using gas, oil, or electricity in  preference to  coal.—J . W . 1).

Calculations for an Annealing Furnace. M. W. Groshev (Metallurg (The 
Metallurgist), 1032, 7, (1), 39-03).— [In Russian.] D etailed calculations for 
the design, operation, heat-balance, etc., of an  annealing furnace selected for 
installation a t  tho U ral Machinery "Works, Sverdlovsk.—M. Z.

Gas-Furnace Attains Temperature Exceeding Melting Point of Platinum. 
Anon. (Eng. and M in. J ., 1932, 133, 449-450).— Operating on the principle 
of surface combustion, in  contact tubes possessing a  highly reactive surface 
a Dcgussa L illiput furnace is claimed to  be able to  a tta in  a tem perature of 
1,850° C. Favourable therm al conditions are obtained by sym metrical d is
tribution  of the flame, low resistance to  the flow of gas and air, and effective 
insulation. Corundum and magnesia are used for the construction of tho 
furnace. Industrial furnaces for m elting platinum  and other m etals of high 
melting points aro lined w ith magnesia or zirconia.—R. Gr.

Industrial Furnaces for Gas. Lawrence E . Biemiller (Amer. Gas J ., 1932, 
137, (3), 26-28).—Cf. this J ., 1932, 50, 130, 270. Gas-fired ovens for 
japanning and m etal decorating (lithographing) are briefly described.—J .  T.

Wild-Barfield Low-Temperature Electric Furnace. Anon. (Machinery 
(Lond.), 1932, 39, 459).—Cf. th is J ., 1932, 50, 643. An illustrated descrip
tion of an electric furnace w ith forced-air circulation for tem peratures up to 
about 700° C.—J . 0 . C.

Non-Oxidizing Electric Furnace. Anon. (Machinery (Lond.), 1932, 39, 
596-597).—An electric resistance furnace is described in  which a  non-oxidizing 
atmosphere is m aintained by introducing gas through a special type of d is
tributor. In  th is w ay a gas curtain is formed wherever there is any possibility 
of an  air inflow.—J. C. 0 .
- 1-Ton High-Frequency Electric Furnace. Anon. (Machinery (Land.), 
1932, 39, 537).—A brief description of a  Metrovick 1-ton high-frequency 
electric furnace, operating a t 500 cycles, 2000 v.—J . C. C.

Melting and Annealing Furnaces for Aluminium and its Alloys.  von
Zcerleder (Congrès internat, mines. Liège, 1930, June 22-28 ; also Métallurgie, 
1930, 611-620; and (abstract) Technique moderne, 1930, 22, 731; C. Abs., 
1932,26,4281).—A review of progress effected during the last 10 years inm elting 
and annealing furnaces for aluminium and its  alloys.—S. G.

Electric Annealing Furnaces. A. G. R obiette (Papers Swansea Tech. Coll. 
Met. Soc., 1932, 1-23).—Following a  brief historical review of electric 
furnaces, R , surveys the economic aspect of electric heating. Principles 
governing the construction of furnaces are dealt w ith from the points of view 
of resistor elements, refractory lining and therm al insulation. Examples are 
given of the application of electric furnaces for industrial purposes.—R . Gr.

Furnace Atmospheres. S. Tour (Canad. Mach., 1932, 43, (8), 31).—From 
an address a t  a Toronto meeting of the American Society for Steel Treating. 
Furnace atmospheres are classified as transient or quiescent ; the former aro 
subdivided according to  th e  fuel employed, variations in  th e  quality  of which, 
w ith incompletely controlled ventilation, frequently lead to  inefficient ru n 
ning. Atmospheres of the oxidizing, reducing, and “ neutral ” type, w ith 
their special applications, are discussed, and applied also to  the “ quiescent ” 
type of furnace, which includes the electrically heated furnace and the muffle.

—P. M. C. R.
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F U E L S
Large Scale Brass Annealing in Gas-Fired Muffles. W. W irt Young, J r . 

(Gas Age-Record, 1931, 68, 907-908, 923).—Details are given of the con
struction and operation of a  continuous brass coil-annealing furnace, 30 ft. X 
8 ft. X  7 ft., fired w ith tow n’s gas, using surface combustion high-pressure 
burners. Production capacity is 5,000-6,000 lb. of net brass per hr., heated to 
1100°-1250° F . (593°-677° C.). Gas consumption (cal. val. 530 B.Th.u. per 
f t .3) is 0-06 ft.3 of gas per lb. of net brass annealed. Gas is being applied in  the 
following operations: non-oxidizing annealing of brass and nickel-brass, 
bright-annealing of brass wire and strip, heating of brass and nickel-brass 
billets for extrusion, and heating of brass for drop-forging.—J. S. G. T.

Results Obtained by Industrial Gas Research. J .  P . Quinn (Gas Age-Itecord, 
1931, 68, 49-52).—Developments in the application of gaseous heating to  the 
following processes are very briefly referred t o : brass melting and bright- 
annealing, stereotype m etal melting, zinc-base die-casting, and the develop
m ent of various types of burners and furnaces.—J . S. G. T.

Industrial Gas Research and Its Relation to Gas Sales. N. T. Sellman (Gas 
Age-Record, 1931, 68, 685-687).—I t  lias been established th a t sand cores arc 
best baked by convectcd heat. Immersion heating has been extended to 
melting soft metals other than  stereotype metal.—J . S. G. T.

Gas in Pacific Coast Industries. Fred C. D ietrich (Gas Age-Record, 1931, 
68, 251-253, 282).—Applications of natural gas as fuel for soft m etal melting, 
japanning, drying, and cleaning m etals are briefly referred to .—J . S. G. T.

Gas Flames in Conversion to New Gases. R . B. H arper (Gas Agc-Record,
1931, 68, 735-740, 779-785, 811-818).—Fundam entals of gaseous combustion 
in industrial burners and factors concerned when a change occurs in the nature 
of tho gas consumed are briefly described and illustrated.—J . S. G. T.

Selection, Utilization and Distribution of Gas Mixtures. J .  A. Perry  (Gas 
Agc-Record, 1931, 68, 679-682).—Factors entering into the choice of a  gas 
m ixture composed of coal gas, carburetted w ater gas, and water-gas for any 
definite heating process are' discussed.—J. S. G. T.

Tentative Revisions of A.S.T.M. Standards. Standard Definitions of Terms
Relating to Coal and Coke (D 121-30).  (Amer. Soc. Test, Mat. Tentative
Standards, 1932, 1165).—Tho “ Tentative Definition of the Term C oke” (see 
following abstract) is intended to  be added, when adopted, to  the present 
standard  definitions.—S. G.

Tentative Definition of the Term Coke (D 121-30 T). ------- (Amer, Soc.
Test. Mat. Tentative Standards, 1932, 713).—See this J . ,  1930, 44, 720.—S. G.

The Use of Coal in the Melting and Heating of Metals. R. J .  Sarjant 
(Metallurgia, 1932, 6, 149-152).—Tho characteristic of coal from the aspect 
of its use as a furnace fuel is discussed as a  result of the research work which 
has been carried ou t to  olucidate its  physical and chemical properties. D etailed 
consideration is given to  the composition and heating value of coal, to its 
behaviour on heating, and to  clinkcring properties. The utilization of coal 
for melting, reheating, and heat-treatm ent furnaces is fully dealt with, and 
the question of smoke emission referred to.—J . W. D.

Some Future Fuel Problems in Metallurgical Practice. H. C. Armstrong 
(Proc. 3rd Internal. Conference Bituminous Coal, 1932, 1, 652-656; C. Abs.,
1932, 26, 4694).—The problems are : (1) fu ture use of high-sulphur coal; (2) 
cleaning of fuel gas; (3) autom atic therm ostatic control, and (4) smoke 
elim ination.—S. G.

Experiments for the Production of a Coke Useful for Smelters and Foundries 
by the Mixing of Coals of Different Qualities. E rich Koch (Ges. Abhandl. 
Kenntnis Kohle, 1930, 9,367-375; C. A bs., 1932, 26,4446).—The proportion of 
the various coals used and a  special method for determining this proportion arc 
given.—S. G.
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Mechanism of Combustion of Pulverized Coal. A. Grebel (Proc. 3rd Inter
nal. Conference Bituminous Coal, 1932, 2, 420-447).—S. G.

The Effective Combustion of Coal, with Special Reference to Pulverized Fuel. 
Anon. (Fuel Economist, 1932, 7, 511-518).—The composition of coal, processes 
involved in combustion, the burning of coal in  stokers, and the effective 
combustion of pulverized coal, which is largely dependent on the type of 
burner employed, are briefly discussed. Modem types of burners, including 
the turbulent and tangential types, are described.—J . S. G. T.

A Brief Resume of Information on the Storage of Coal. (Sir) Frederic L. 
N athan (Fuel Econ. Rev., 1932, 11, 5-8).—L iterature relating to  phenomena 
associated w ith the spontaneous heating of coal in store is briefly reviewed. 
Factors affecting oxidation and heating of stored coal include (1) type of coal;
(2) size of coal; (3) accessibility of a ir ; (4) presence of pyrites, or (5) moisture, 
and (6) tem perature. Coal should be stored on dry, level, well-drained ground, 
cleared of vegetation. Coal consisting of lumps w ith little or no dust should 
have ventilating channels made in i t ;  channels in the case of dusty  coal arc a 
potential source of danger.—J . S. G. T.

Use of CaO in the Determination of S in Coals by the Eschka Method. N. J . 
Ivison (Fuel, 1932,11,23-24).—Lime m ay be substitu ted  for magnesium oxide 
in the analytical procedure, bu t is no t so satisfactory when the sulphur content 
of the coal is high.—E. S. H.

Diffusion Combustion. W. JI. H epburn (Metal Progress, 1932, 22, (3), 24- 
28).—Combustion of this type is produced by  the diffusion of oxygen from a 
stream  of air into a parallel stream  of gas : such combustion is confined to  a 
surface, the “  flame front,” the form, size, and luminosity of which are capable 
of exact control. The method of combustion is claimed to  give constant 
emissivity and uniform carbon precipitation, maximum free carbon content, 
constant flame tem perature over the determ ined length of flame projection, 
and exclusion of atmospheric gases by maintaining, if desired, a protective layer 
of sooty gas. This combination is said to  result in  quicker heating, lower 
furnace tem perature, accurate control, and good surface condition of product. 
Types of burner and furnace are described.—P . M. C. R .

Determination of Sulphur in Coal by the Perchlorate Method. G. Frederick 
Sm ith and A. Garrell Deem (Indust. and Eng. Chem. (Analrjt. Edn.), 1932, 4, 
227-229).—The coal (1 grm.) is treated  w ith 1 grm. K N 0 3, 5 c.c. H N 0 3 
(d 1-4), 0-16 grm. N H 4V 03, 2 -4  grm. CH2C1C00H, and 15 c.c. of 70% HC104, 
and the m ixture is shaken for 10 m inutes a t  120° 0., then heated to  180-185° C. 
un til all organic m atte r is oxidized and a precipitate of V20 5 formed. After 
cooling somewhat, 5-10 c.c. HC1 (d 1-19) are added and the m ixture is again 
heated un til V20 5 separates. The product is boiled w ith  100 c.c. H 20  .and 
0-2 grm. N HjOlLHCl, the insoluble m aterial separated, and tho S precipitated 
w ith BaCl2. The results are usually about 0-3% lower than  those obtained 
by the Esehka process, probably owing to  more complete removal of the 
S i02. The method is no t applicable to  the analysis of coke.—A. R. P.

Comparative Tests on the Determination of the Total Sulphur in Coal by 
the Methods of Hackl and Eschka. C. O tin and C. Cotrutz (Brennstoff-Chem., 
1932, 13, 126-127).— Both methods give equally good results, bu t H ackl’s 
method requires a  longer period of heating.—A. R . P .

On the Determination of Sulphur in Coal and Coke. Rudolf Lanzinann 
(Brennstoff-Chem., 1932, 13, 167).—The Eschka method gives good results 
even when much sulphur is present, whereas the calorimeter combustion 
method often gives erratic results when the sulphur content is high.—A. R . P .
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X V I.—R E FR A C T O R IE S AND FU R N A C E M A TER IA LS

The Properties and Uses of the More Im portant Refractory Materials.
Geoffrey Staniland and G. W. Leo (Eng. Rev., 1932, 45, 701-703).—Factors 
affecting the melting point of refractories are discussed, and the use of Seger 
cones is described. Perm anent and reversible therm al expansion, therm al 
conductivity, porosity, chemical, and mechanical properties are considered, 
and suitable materials for various purposes arc selected on the bases previously 
indicated.—P . M. C. R.

The Characteristics of Firebricks under Working Conditions. Anon. (Eng. 
Rev., 1932, 45, 704-706).—The severe requirem ents of modern furnace 
practice necessitate careful selection of firebrick. This involves the following 
fac to rs : working tem perature, texture, chemical composition, and density. 
Causes of failure are examined, and the use of plastic refractories for repairs 
is advocated.—P. M. C. R .

Developments in Unbumed Magnesite Brick. A. E . Fitzgerald (Blast- 
Fur. and Steel Plant, 1932, 20, 658-666).—Of. this J ., 1932, 50, 397. Traces 
the development of the use of magnesite. The m anufacture of bricks and 
the testing of unbum ed magnesite, burned magnesite, and chrome brick are 
also dealt w ith.—R. Gr.

Raw Materials for Silica Brick Manufacture. Norman H. Stolte (Ceramic 
Age, 1932, 19, 255-256).—A review.—E. S. H.

Tentative Method of Control Test for Resistance of Fireclay Brick to Thermal
Spalling Action (C 38-31 T).  (Amer. Soc. Test. M at. Tentative Standards,
1932, 410—111).—See this J ., 1932, 50, 201.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Definitions of Terms
Relating to Refractories (C 71-31). ------  (Amer. Soc. Test. Mat. Tentative
Standards, 1932, 1146).—Several definitions of term s published under the title 
“ T entative Definitions of Terms Relating to  Heat-Transmission of Refrac
tories ” (see following abstract) are intended to be added, when adopted, to 
the present standard definitions.—S. G.

Tentative Definitions of Terms Relating to Heat Transmission of Refractories
(C 71-31 T). ------  (Amer. Soc. Test. M at, Tentative Standards, 1932, 415-
416).—See this J ., 1932, 50, 201.—S. G.

X V I I . -  H E A T -T R E A T M E N T

Short-Time Annealing of Aluminium Strip and Sheet in the Continuous 
Electric Annealing Fumace. H . Masukowitz (Z . Metallkunde, 1932, 24, 236- 
239; discussion 239; and (translation) Light Metals Research, 1932, 2, (16), 
2-10).—The superiority of continuous annealing furnaces in  the manufacture 
of high-quality m etal strip  for deep-drawing purposes is emphasized. The 
change in th e  Erichsen value of 1 mm. aluminium sheet during heating in  a 
furnace m aintained between 630° and 800° C. indicates th a t w ith furnace 
tem peratures of a t  least 700° C. the shortest possible period of annealing has a 
favourable influence on the Erichsen value and th a t short-tim e annealing a t  
420°-550° C. results in pract ically the same high Erichsen value. Large scale 
experim ents w ith aluminium strip  have shown th a t annealing in a  continuous 
fum ace results in  higher and more uniform Erichsen values than  annealing in 
a muffle furnace.—M. H .

Heat-Treating and Forging Some Light Alloys. W. C. Devereux (Mclal- 
lurgia, 1932, 7, 17-18).—A discussion of a paper by D. to  the Sheffield Society 
of Engineers and Metallurgists indicates the need for care and control in  work
ing Duralum in, “ Y ” alloy, and the “ R .R . ”  alloys. Control of furnaces;
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blistering; the use of forged bars and extruded or rolled bars for stam pings; 
grain-grow th; age-hardening; and proper heat-treatm ent tem peratures are 
considered. Special reference is also made to  a  new type of te s t carried out 
on the Amsler repeated im pact testing machine, which gives marked differences 
in tho results between various m aterials. A new etching solution of hydro
fluoric acid and  sulphuric acid is suggested for showing the presence of cracks or 
defects in  forgings {cf. following abstract).—J. W. D.

Heat-Treating and Forging Some Light Alloys. IX It. Tullís. W. C. 
Deveroux (Metallurgia, 1932, 7, 59).—Correspondence between T. and D. 
regarding D .’s paper {preceding abstract). The phenomena of grain-refining 
growth in  aluminium alloys, when soaked a t forging tem perature; and tho 
mechanism of age-hardening are fu rther discussed.—,7. W. D.

The Condition of Cooling of Duralumin Forgings. W. M. Aristov (Niimash 
Izvestia Nauchno-issledovatelskogo Instituía Mashinostroenia i  Metalloobrabotki 
{Bulletin o f the Scientific Research Institute o f Machine Building and Metal Treat
ment), 1932, (5-6), 267-277).— [In Russian.] Duralum in has a  tendency to self- 
quenching during the process of cooling, even if tho final forging tem perature is 
350° C. The depth of tho air-quenched layer of D uralum in is very small and 
can be removed by turning. Mechanical tests have shown th a t the parts 
which cool most rapidly  undergo work-hardening while being forged. Forgings 
which have sharp variations in cross-section m ust be cooled in  warm sand after 
being worked.— N. A.

investigation of the Heat-Treatment of “ Y ”  Alloy. M. Seharov and 3SÍ. 
M erkuriev [Tehnika Vosdushnogo Flota {Technics o f the Aerial Navy), 1932, 6,
(3), 260-284).— [In Russian.] Optimum mechanical properties are obtained by 
the following hea t-trea tm en t: annealing a t  520 ±  5° C. for 4 hrs., quenching in 
boiling w ater and ageing a t  200° C. for 12 hrs., or a t  225° C. for 3 hrs. The 
mechanical properties of “ Y ” alloy are approxim ately equal to  those of 
“ No. 12” alloy a t  room tem perature bu t m arkedly superior a t  higher tem 
peratures after 300° C. —-N. A.

Bright-Annealing Copper Wire in an Atmosphere of Steam. J .  B. Nealcy 
(Gas Age-Record, 1932, 70, 111-112, 119).—P lan t comprising a  gas-fired steam 
superheater for bright-annealing copper wire in  a  current of steam  is described.

—J . S. G. T.

X V III.—WORKING

The Mechanism of Plastic Deformation (Extrusion of Duralumin). S. I.
Gubkin {Niimash Izvestia, Nauchno-issledovatelskogo Instituía Mashinostroenia 
i Metalloobrabotki (Bullet in o f the Scientific Research Institute o f Machine B uild
ing and Metal Treatment), 1931, (8), 363-390).— [In  Russian.] Extrusion 
tests on Duralum in, have been carried ou t w ith  a Gagarin press a t tem peratures 
of 20°, 100°, 150°, 200°, 250°, 300°, 400°, and 500° G. using dies of different sizes. 
In  the graph of the logarithm of the maximum “ steady extrusion pressure ” 
against tem perature, 4 straight-line sections occur a t : (i) below 100° 0 .;
(ii) 100°-200°C.; (iii) 200°-400° C .; and (iv) 400°-500°C. The discon
tinuities m ust represent some changes which m ust occur between 100° and 
200° C. and a t  about 400° C. A detailed m athematical analysis of the extrusion 
process in  a plastic mass is given. Hardness a t  high tem peratures was deter
mined by 3 different methods : (i) Brinoll, the  tests being carried out on 
Gagarin’s press; (ii) Brinell, under a  static load ; (iii) dynamically by the 
falling ball method. The curves of variation of hardness w ith  tem perature are 
analogous to  the extrusion pressure curves. The influence of velocity on the 
magnitude of the deformation stress is small a t low tem peratures, begins to be 
marked a t  200° C. and becomes greater a t  higher tem peratures.—N. A.
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The Theory of Difference of Principal Stresses in its Application to the 
Processes of Drawing and Pulling in Dick’s [Extrusion! Press, &c. S. I. Gubkin
(Niimash Izvestia Nauchno-issledovatelskogo Institute iMashinostroenia i Melal- 
loobrabotki (Bulletin o f the Scientific Research Institute of Machine Building 
and Metal Treatment), 1931, (9) 471-483).— [In Russian.] Mohr’s theory of 
differences of principal stresses is entirely applicable to the analysis of tho 
technical processes employed in  tho working of metals under pressure. Tho 
stress S created by the drawing process may be determined by the formula :

s- - d ;)" '] - - ® ) " i
where Vd is tho rate of drawing, V, the rate of elongation, p 0 the lim it of flow 
of the non-work-hardened material, l /c1 a  coeff. depending on the properties of 
the metal, and b a  constant depending on tho tendency of tho metal to  increase

in strength ; ?», =  2(1-1-----—  ), m, =  , , where u. is the coeff. of external
\  tan  a j  tan  a

friction, a  the angle of the die aperture, Dx the diam eter before, I)2 the d ia
m eter after, and />„ tho initial diam eter during, drawing, a  the coeff. of cor
rection for the irregularity of stress through the cross-section of tho wire due 
to inaccuracy in the angle of tho die, and n  a  constant depending on tho pro
perties of tho metal. This theory is also applicable to  extrusion w ith Dick’s 
press, tho formula then being :

* - ( » + ;>■+ 4 d ; r -  ’] -  ■]
where Z  =  —- ,  and 8, the extrusion pressure. All tho other symbols being

as before. To check the formulae, experiments were performed, tho results of 
which wero as follows (extrusion pressures in kg./m m.2, the calculated value 
being in  brackets): aluminium, 88-5, (93-7); Duralumin, 102-2, (169-2); 
brass I, 125-4, (132-3); brass II , 137-8, (145-1).—N. A.

Improvements in the Cold-Working of Metals. J . R . Miller (Heat-Treat. 
and Forging, 1931, 17, 559-561 ; and (summary) Metallurgist (Suppt. to 
Engineer), 1931, 7, 138-139).—I t  is claimed th a t a combination of rolling and 
drawing produces less directional distortion in  the material than  do ordinary 
cold-rolling or cold-drawing methods. X-ray patterns of cold-rolled strips 
before and after annealing are compared w ith analogous patterns produced by 
material made by the combined process. The four-high mill used in produc
tion is described; in it  strip  m ay be reduced w ithout interruption to  the th in 
nest commercial gauges. The process can be applied to  brass, bronze, hard 
ehrome-nickel alloys, and carbon-stcels. A groat economy is effected by the 
saving of annealing costs.—P. M. C. R.

Use of a Lead Coating in the Cold-Working of Metals. G. de Dudzeele 
(Congrès internat. Mines, Liège, 1930, Juno 22-28 ; and Métallurgie, 1930, 499- 
506; Chim. et Ind., 1932, 27, 1076-1077; C. Abs., 1932, 26, 4283).—The 
surfaces of m etals can be covered w ith a th in  layer (0-012-0-015 mm.) of lead, 
which facilitates cold-working of tho m etal more than  the copper coating 
generally used for the same purpose, and can be removed eleetrolytically 
or chemically w ithout affecting the underlying metal in  any way. The 
advantages of such lead coatings are discussed.—S. G.

Researches on Tube Drawing. W. Jung-Kônig, W. Linicus, and G. Sachs 
(Metallwirtschaft, 1932, 11, 395-401 ; and (summary and discussion) Metal
lurgist (Suppt. to  Engineer), 1932, 8, 136-138).—The power consumption and 
change in  properties of brass and Lautal tubes have been determined when the 
metal is drawn over a  stationary mandrel and when drawn with a  core. The 
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power consumption has been calculated in  relation to the reduction in area 
and the shape of the die; i t  can bo considerably reduced by careful polishing 
of the die. The hardening of the m etal is less than is the case in wire drawing, 
wliich indicates th a t there is a  greater homogeneity in the deformation in tube 
drawing. The internal stresses in the drawn m aterial are greater the steeper 
is the die angle; it, therefore, appears to  be possible to  reduce the danger of 
splitting by using a slender die angle for the last draught, as the deformation 
in th is stage determines the internal stress.—v. G.

A New Type of Roll for the Cold-Rolling of Metals. F . K rau (Z. Metall- 
kunde, 1932, 24, 226-228; discussion, 228-229).—The requirem ents of rolls for • 
the cold-rolling of high-quality aluminium, copper, nickel, iron, and brass are 
given. The m anufacture, properties, and microstructure of a  special type of 
chill-cast roll are described.—M. H .

The Problem of Cold-Compressing in the Manufacture of Screws. W. 
Aumann (Z. Metallkunde, 1932, 24, 200-206).—A m athem atical and tech
nological treatm ent of the cold-compressing process for screws, for which the 
original paper m ust be consulted. Compression diagrams (compression 
depending on tension of pressure— “ Druekspannung ” ) are given of 72 : 28 
brass, iron, nickel, zinc, and Duralum in.—M. H.

Forging and Stamping of Duralumin. A. V ella-Ferrand (Usine, 1931, 40,
(12), 37-41).—A description of the practice adopted a t  the Forges de Foulain 
and the Forges de Bologne. The m aterial is received in the form of annealed 
bar which is examined visually and tested  for tensile properties, hardness, and 
density. I t  is cut, by circular or band saws, into pieces which are heated in 
electric resistence furnaces, therm ostatically controlled a t  a tem perature 
between 400°-430° C. Stam ping is often preceded by a hand-forging operation 
to  obtain the approxim ate shape of the finished article. The dies are made 
from nicke'-chrom e-m olybdenum  steel and m ust bo very highly finished. 
They are designed to produce the most satisfactory distribution of the “  fibres ” 
of the metal, which is investigated by macro-etching. A fter each stage of 
fabrication, the forgings are etched in hot caustic potash and examined for 
flaws. H eat-treatm ont is carried out either in electric furnaces or gas-heated 
salt baths.—H. W. G. H.

Forging and Stamping of Duralumin. (Experimental Work.) IV. M. 
Aristov and N. I. Korneov (Niimash Izvcstia X  a tick no-isslexl o va telskogo 
Instiluta Mashinostroema i Metalloobrabolki (Bulletin of the Scientific Research 
Institute o f Machine Building and Metal Treatment), 1931, (11-12), 606-622).— 
[In  Russian.] The inform ation given is now well known.—S. G.

The Deformation of Duralumin by Forging at High Temperatures. E. F. 
Bachmetew and S. I. Gubkin (Niimash Izrest:a Nauchno-issledovalelskogo 
Instiluta Mashinostroenia i Metalloobrabolki (Bulletin o f the Scientific Research 
Institute o f Machine Building and Metal Treatment), 1932, (2), 85-97).— [In 
Russian.] A method of testing Duralum in undergoing deformation by forging 
a t high tem peratures is worked out, by which it is possible to  obtain preliminary 
curves for the so-called “ true ” stresses due to  the compression exerted by the 
blow. The tests were carried ou t a t  450° C. The increase in hardness after 
deformation a t  the above tem perature is slight, and m ay bo neglected in the 
preliminary calculations. The rate  of recrystallization under the conditions of 
the experiments is less than  th a t of deformation, w ith the result th a t a structure 
similar to  th a t after deformation in the cold, is obtained. X -ray analysis, 
however, shows th a t after forging a t  450° C. the distortion of the crystal lattice 
is less; th is is confirmed by a study  of the hardness.—X. A.

Investigation of the “ Critical Interval ”  in Work-Hardening of “ German 
S ilver”  and “ Aluminium-Bronze.”  W. S. Bugakov (Zhurnal Tehnicheskoy 
F iziki (Journal o f Technical Physics), 1932, [B], 2, (2), 173-189).— [In  R us
sian.] Changes in mechanical properties, solubility, electrical resistance
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density, and residual strain  of “  German silver”  and “  alum inium -bronze” for 
different degrees of work-hardening indicate th a t a  “ critical interval ” exists 
between a 20-30%  degree of work-hardening, w ithin which a sharp chango in 
properties occurs. A t th is stage, there is a  radical alteration in tho relative 
positions of the crystal axes. In  “  alum inium-bronze,” lines duo to twinning 
appear a t  20% work-hardening.—N. A.

Manufacture of Zinc Vessels for Dry Batteries. Wolfgang L itton (M as- 
chinenbau, 1932, 11, 344-346).—Zinc cups for dry batteries are frequently 
made by bending up sheet and soldering or welding the overlapping joint. 
B etter cups are, however, obtained by deep-drawing or hot extrusion. In  
deep-drawing the original sheet m ust be of quite even thickness and the 
surface of the drawing tool m ust be quite smooth.—v. G.

Operation of a Directly-Driven 1500-Ton Press at a  Pressure of 300 Atmo
spheres.— I-H . Chr. Bernhoeft (Z. M etallhmde, 1932, 24, 210-213, 261-263). 
—(I.) Large-scale extrusion experiments w ith copper, aluminium, brasses, 
special brasses, &e., w ith variation of the rate  of extrusion, pressure, length 
of the ingot, and cross-section of the extruded rod are described. (II.) An 
illustrated description is given of experiments made to elucidate the mechanism 
of flow during extrusion.—M. H.

The Life of Presses. W. Sack ( Werkzcug (Suppt. to Maschinmkonstruklcur), 
1931, 7, 185-186).—The choice of materials is of great im portance in view of 
tho combined or alternating  effects of tension, compression, bending, and to r
sion to which pressing m achinery is exposed. Although a heavy press entails 
slower working and greater power consumption, the increased running cost is 
balanced by  greater reliability, fewer breakdowns, and consequent steadier 
production. Cases of breakdown arc discussed and causes of failure analyzed. 
Among these were overloading, small local defects, poor finish, and fatigue. 
Questions of repair and maintenance are considered.—P. M. C. R.

The W orking of Aluminium. Anon. ( Werkzcug (Suppt. to Maschinen- 
konstrukteur), 1931, 7, 45).—Appropriate speeds of cut and feed and optimum 
depth of out for the machining of aluminium are discussed.—P . M. C. R.

The Machining of Light-Metal Connecting Rods. Anon. ( Werkzcug (Suppt. 
to Maschinenkonstrukieur), 1931, 7, 89).—The (multiple) grinding of the 
rod-heads, drilling of oil-holes, preparation of the bolt-soekcts, and exact 
machining of the bearings are carried out in much reduced tim e by the special 
machinery described.—P. M. C. R.

Haynes Stellite Cutting Tools. W. A. Becker, E . E. Gordon, and W. A. 
Wissler (Trails. Amer. Soc. Mech. Eng., 1931, 53, M S P .lla , 93-100; and 
(abstract) Machinery (N .Y .), 1931, 37, 369-370).—Describes briefly the 
physical properties of Stellite and gives the more im portant details of several 
types of machining operations in which i t  is being successfully used. I t s  most 
im portant property is red hardness. Measurements of hardness were made 
by an im proved method up to  1100“ C. The resulting data  show th a t the 
cobalt-chrom ium -tungsten alloy is harder than  high-speed steel a t  tem pera
tures above 500° C. This is believed to account for its superior cutting quality. 
In  general, Stellite b its can be used economically on all operations on cast iron, 
semi-steel, malleable iron, bronze, or similar metals, and on mild steel if the 
section is heavy and the tools are rigidly supported. I t  has not been successful 
on autom atic or semi-automatic machines for cutting steel.—S. G.

Production of Hard Fusible Alloys for Tools. Anon. ( Werkzcug (Suppt. to 
Maschinenkonstrukieur), 1931, 7, 685).—The structure of tungsten carbide is 
traced from solidification-point to red heat, and the effect on hardness of facili
ta ting  or suppressing the various transform ations by varying the rate of cooling 
is discussed. Modification by the partial or complete substitution of molyb
denum or chromium for tungsten, and of boron or titan ium  for silicon, is 
possible, and suitable adaptations of furnace conditions are suggested.—P. R  .



52 Abstracts o f P apers

Diamond and Widia. F. K . Book (Maschinenkonslrukteur, 1931, 64, 220- 
223).—-Tho sources of diamonds are considered. Tlie preparation and proper
ties of W idia are discussed, and the advantages and lim itations of each as a 
cutting  m aterial are compared. B. considers th a t for many purposes diamond 
is superior to  W idia and allied materials, and states th a t in view of its long life 
and superior performance the cost for small work is no t prohibitive. W ider 
application should accompany a  fall in the price of the m aterial.—P. M. C. R .

High-Duty Cutting Materials. Anon. ( Werkzeug (Suppt. to Maschinen
konstrukteur), 1931, 7, 85-87).—The preparation, m ounting, brazing, and 
setting  of tungsten carbide tools are discussed. The developm ent of W idia 
and other tungsten carbide products (Carboloy, D iamondite, Strauss-metal) 
is traced, and the performance of W idia tools is discussed, and compared w ith 
th a t of Stellitc, which is recommended for materials of interm ediate hardness.

—P. M. C. R.
High-Duty Cutting Tools [Brazing]. Anon. (Werkzeug (Suppt. to 

Maschinenkonslrukteur), 1931, 7, 59).—Directions are given for the attachm ent 
of W idia tools to  steel holders. Grooving should be avoided, and  the tool 
should bo fixed by brazing o n ly ; for this copper is preferred to brass. Tho 
tool should bo em bedded after brazing in  powdered charcoal, and, until th is 
ceases to adhere to the joint, should not be placed in sand.— P. M. C. R.

Hard Metals in Operation. B. Fetzer (Werkzeug (Suppt. to  Maschine : 
konstrukteur), 1931, 7, 216-219).—High-speed tool materials are classified and 
discussed, w ith comparative figures for Brinoll hardness and tensile strength. 
Performance figures aro given for W idia tools on cast-iron of various types, 
cast and forged mild steel, special steels, bronzes, brasses, copper, aluminium, 
and certain non-metallic insulators. Cutting speed, cutting  angle, necessary 
modifications in machinery, and lubrication are discussed, and a table of 
cutting  speeds and lubricants for sawing is given. This includes saws of all 
types of steel, and varying degrees of fineness, and the optimum conditions 
of their use w ith a  undo range of ferrous and non-ferrous metals and alloys.

—P. M. C. R.
The Economical Use of Old Machinery with the Help of Special Adaptations.

Alfred W inter (Werkzeug (Suppt. to  Maschinenkonstrukteur), 1931, 7, 197- 
200).—Modernizing adaptations of old types of grinding machinery are fully 
described, w ith illustrations.—P. M. C. R.

X IX .-C L E A N IN G  AND FINISHING

Cleaning Aluminium. Anon. (Amer. Machinist (Eur. Edn.), 1932, 76, 
973).—Tho types of cleaning solution suitable for degreasing alum inium aro : 
(1) volatile solvents such as petrol, kerosene, carbon tetrachloride, and triethyl- 
chlorine ; (2) w ater solutions of soap and alkalis of a  m ild n a tu re ; (3) “ water- 
soluble controlled alkali ’ ’ solutions. The make-up and methods of using these 
solutions are described. A m a tt finish is produced by attacking the surface 
w ith a  strong alkali. A bright finish is produced by dipping the parts  in a 
solution containing n itric acid 5 gall., hydrofluoric acid 1 gall., sulphuric acid 
1 quart or nitric acid 8 parts, hydrofluoric acid 1 part.—J . H . W.

Pickling Sheet Metal and its Control. ------  Lang (Glashutte, 1932, 62,
490-491, 510-512; C. Abs., 1932, 26,5525).—L. discusses in  detail tho pickling 
of raw  ware, and  emphasizes the necessity for control o f : (1) the acid ; (2) 
strength  of the pickling b a th ; (3) the pickling tim e ; (4) the wash w ater and 
the neutralizing solution especially—S. G.

Acid-Resisting Metals Used for Pickler’s Racks. D. E . Stam m  and J .  G. 
W eaver (Metal Progress, 1932, 21, (3), 61-64).—The old type of wooden rack 
can be economically' replaced by considerably lighter baskets in  acid-resisting 
alloy ; improved designs for quick unloading are described. For heavy w or k
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Monel m etal or cast bronze compote w ith the ferrous alloys Duraloy (chrom
ium -iron) and Durim et (chromium-niekel-silicon). The la tter is recom
mended for use w ith sulphuric acid. Rubber-coated metal gives good 
results in hydrochlorio acid pickling.—P. M. C. R.

Metals and Music. Gilbert E . Smith (Met. Ind . (Lond .), 1932, 40,463-466). 
—The metals used for making parts of various musical instrum ents and the 
reasons for using them  are given, and in particular the use of bronzes in  the 
m anufacture of bells is discussed.—J . H . IV.

On the Use of Sea-Water for Colouring Metals. E rnst Beutel and A rtur 
Kutzelnigg (Metallu'aren-Ind. u . Galvano-Tech., 1932, 30, 378-379).—Copper 
and its  alloys can be coloured various shades of brown by immersion for various 
periods in  hot sea-vater containing hydrogen peroxide, sodium perborate, 
potassium ferricyanide, or potassium perm anganate.—A. R . P.

Molybdenum in Metal Colouring. Georg Buchner (Oberflachentechnik, 1932, 
9, 14).—Eor colouring cadmium or zinc the m etal is eloctrolytically oxidized 
in a  0-5-1%  solution of ammonium molybdate containing ammonium sulphate. 
O ther metals m ay be coloured by boiling in dilute molybdate solutions contain
ing an addition agent, e.g. oxalic acid, fluorides, silicates, borates, or tungstatcs.

—A. R . P.
The Finishing of Brass Stampings for Automotive Hardware. Allen W. 

Carter (Monthly Rev. Amer. Eleclroplaters’ Soc., 1932, 19, (7), 17-19).—Details 
of buffing, cleaning, and nickel and chromium plating operations are given 
briefly.—A. R . P.

Matting of MetaR. Rudolf Plucker (Metallwaren:In d . u. Galvano-Tech., 
1932, 30, 317-318).—To obtain a yellow m a tt finish on copper, brass, bronze, 
and nickel-brass, the metal is dipped into a warm m ixture of 200 parts  of nitric 
acid, 1 p a rt of sodium chloride and 1 p a rt of soot, then  into a hot m ixture of 
3 kg. of n itric  acid, 2 kg. of sulphuric acid, 15 grm . of sodium chloride, and a 
solution of 10-15 grm . of zinc sulphate in 50 c.c. of water. To obtain a bright 
m a tt finish, the articles are then passed rapidly through a  m ixture of 50 parts 
of sulphuric acid, 100 parts  of nitric acid, 1 p art of sodium chloride, and 
2 parts of soot, and to produce a m att-grained finish they  are im mersed for 
several lirs. in a  m ixture of 1 volume of saturated  potassium bichromate solu
tion  and two volumes of concentrated sulphuric acid.—A. R . P.

X X .-JO IN IN G

Apparatus for Turning the Ends of Tinned Copper Tubing [for Brazing].
Anon. (Werkzevg (Suppt. to Maschinenkonstrulcteur), 1931,7,242).—The tinned 
tubing was to  be prepared for brazing on to other parts. The necessary 
adjustm ents are described and illustrated,—P. M. C. R.

Welding Processes Applicable to Aluminium. W. M. Dunlap (Amer. Soc. 
Test. M at. Symposium on Welding, 1931,24-27; and (abstract) Iron Age, 1931, 
127, 1203-1204).—The oxy-acetylene flame is usually employed for heavy 
gauge sheet and plate. The atomic hydrogen process lias no advantages, but 
metallic arc welding has reached a  position of considerable importance. The 
carbon arc is used to  a  less extent. Resistance welding is used extensively, 
bu t alum inium cannot be successfully flash welded. Percussion welding also 
finds considerable use for light repetition work.—H. \V. G. H.

The Welding of Elektron in Aircraft Construction. H ans A. H orn and 
K arl Tewes (Z. Flug. u. Motor., 1931, 22, 609-662).—-Welded Elektron 
parts included engine casing, tanks for fuel and oil, and tubular seats, and 
their use effects great economy in weight. Oxy-acetylene welding with 
Elektron wire is recommended; careful cleaning is necessary. The flux 
contains a high proportion of lithium  salts and is rich in  chlorides: it  is 
applied fairly thickly on account of the protection i t  affords against fire.
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Support, a t distances varying w ith the thickness of the material, is needed to 
avoid distortion on account of the softening of the alloy. Butt-welding is 
necessitated to  ensure the continual removal of the flux, and in any case is 
preferable to  lap-welding. Methods of application are illustrated. P rotec
tion from atm ospheric and other corrosive agencies is afforded partly  by 
careful m anufacture of the alloy, the resistance of which has been improved 
by certain additions; a  chrom ato-saltpetre ba th  gives a  protective coating. 
Annealing to 300° C. removes working stresses and gives additional strength.

—P. M. C. R.
Copper Alloy Welding Rods. I . T. Hook (Iron and Steel Eng., 1931, 8, 

337-341).—The welding characteristics and strength  of welds made in iron 
and steel w ith rods of deoxidized copper, common brass, Muntz metal, Tobin 
bronze, manganese bronze, phosphor-bronze, wrought nickel-silver, extruded 
nickel-silver, Ambrac, Monel metal, Everdur, golden and white brazing solder, 
and silver solder arc briefly described. All rods require a  flux w ith a borax or 
boric acid base preferably w ith the addition of a  little  sodium chloride or 
fluoride. All the above rods except those containing zinc can be used for arc 
as well as torch welding.-—A. R . P.

Hard-Facing [with Stellite] in Industrial Fields. W. A. Wissler and A. V. 
H arris (J. Amer. Weld. Soc., 1931, 10, (2), 17-20; and (abstract) Machinery 
(N .Y .), 1931, 37, 627).—Examples are given of the use of insets of Stellite 
for fading softer m aterials, including aeroplane ta il skids and the steel rings 
of cement mills.—J . C. C.

Welding Inspection. R. K raus (Amer. Soc. Test. M at. Symposium on 
Welding, 1931, 141-151).—By watching the welding in progress and from the 
external appearance of the product, the inspector should be able to detect 
bad welding. The points he should notice are discussed and some simple 
non-destructive tests are described.—H. W. G. H.

Metallurgical Considerations on Welding. Franz R apatz (Stahl u. Eisen, 
1931, 51, 245-253).—-The effect on the quality  of a  weld of the following 
factors is discussed and illu s tra ted : fusibility and composition of welding 
rod, nature of alloying elements, steadiness of arc, strength  of current, a lte r
nating or direct current, composition of the flame in gas-welds, nature of 
electrode coating, if any, such subsequent processes as “ burning-off,” and 
the keat-trcatm ent of welds w ith or w ithout additional mechanical treatm ent. 
Effects of the la tte r are tabulated. The effects of welding of various types 
on the neighbouring m aterial are described and illustrated.—P. M. C. R.

Stress Distribution in Welded Joints with Special Reference to Boilers. 
Kochendorffer (Autogene Metallbearbeitung, 1932, 25, 5-12).—In  such applica
tions as boiler engineering, the most im portant problems presented by welded 
joints are those of the heat d istribution due to  welding and the danger of 
“  notch effect.” Experim ents w ith the Hele-Shaw apparatus producing 
stream-lines constrained to  follow the shape of typical weld-sections give 
qualitative results only, bu t serve to  show th a t certain types of filler, especially 
concave, produce regions of high stress under tensile loading. I t  is emphasized 
th a t quantita tive deductions from these experiments are no t safe. Confirma
tion of the quantitative deductions is attem pted by stress analysis and etching 
■with F ry ’s reagent on model test-pieces.— H . W. G. H.

The Distribution of Stress in Fillet-Welds. G. N. Borrow (Welder, 1932, 
3, (27), 33-36).—Reviews the present position of research on this subject.— H.

Fundamental Research Problems in Welding. Anon. (J. Amer. Welding 
Soc., 1932,11, (2), 5-7).—A classified list of problems of fundam ental interest, 
compiled by  the Fundam ental Research Committee of the American Bureau of 
Welding.—H . W . G. H.

General Survey of Welding Processes. F. T. Llewellyn (Amer. Soc. Test. 
Mat. Sympositim on Welding, 1931, 7-22; and (summary) Amer. Machinist
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(E ur. Edit.), 1931, 74, 695).—Welding processes are classified and their 
technique briefly described. The field of use of each process and the physical 
properties of the welded product are discussed.—H. W. G. H.

Electric Welding. Marcel Mathieu {Bull. Soc. Frang. Elect., 1931, [v], 1, 
810-845; discussion, 1932, [vj, 2, 256-261).—A survey of electric welding 
practice, covering, nature and sources of current, methods of welding (arc, 
hydrogen arc, resistance, and spot welding), types of machinery, applications 
of arc and resistance welding, and testing of welds. Special attention  is 
given to  the questions of electrical supply and to welding machines, especially 
those w ith autom atic control.—P. M. C, R .

Atomic Hydrogen Welding. G. W. Akimov (Tehnika Vosdushnogo Flota 
(Technics o f the A  erial Navy), 1931,5, (1), 28-33).— [In Russian.] A brief descrip
tion of the process and its applications, based on information obtained during 
a technical v isit abroad.—N. A.

Arcogen : The Combined Gas-Electric Welding Process. H. Miinter
(Autogene Metallbearbeilung, 1930, 23, 349-356, 365-373; and (summary) 
Welding News, 1931, 2, 3).—In  praise of the process.—H . W. G. H.

Electric Welding by Means of High-Frequency Alternating Current. F. 
K isliuk (Eleklrichestvo (Electricity), 1932, (4), 226-231).— [In Russian.] The 
feasibility of electric welding w ith a  frequency of 200-500 cycles/second is 
discussed. The method is specially valuable for welding iron of narrow-cross- 
section and copper w ith  carbon electrodes, the strength of the welded seam 
being apparently  considerable. W ith a  frequency of 500 cycles/second weld
ing can bo carried out w ith naked electrodes.—N. A.

Some Resistance Welding Problems. C. L. Pfeiffer (./. Amer. Weld. Soc.,
1931, 10, (4), 5-11; and (abstract) Welding E ng., 1931, 16, (5), 35-38;
(6), 42-45).—There are a t  least 11 factors to be considered and co-ordinated 
in making a resistance welded joint, and these are dealt w ith in detail in 
relation to  the welding of multiple sheets and to  plated parts. The problem 
of welding dissimilar metals is considered and the requirements for balanced 
conditions are discussed. Examples are given of spot welding precious 
metals, butt-welding Perm alloy wire under carbon tetrachloride and bu tt- 
welding copper rod and wire.—J . H . IV.

The Electric Arc and its Application to Welding. C. Leonard (Bull. Soc. 
Frang. Elect., 1931, [v], 1, 938-955; 1932, [v], 2, 133-150; discussion, 264- 
265).—(I). The electric are is considered as a means of transforming electrical 
energy into licat, light, or energy of other types. The conduction of elec
tr ic ity  through metals, electrolytes, and gases is reviewed, and brief con
sideration is given to  thermionic discharge, fall of anodic potential, and the 
minimum intensity  necessary to  m aintain the arc. (II). Arc welding w ith a 
metallic electrode is described, w ith a  discussion of the influence on the arc 
of electrode position, of voltages and current density, of atmosphere and 
of electrode coating. The nature and stability  of the arc both w ith a.c. and 
d.c, are discussed. Polyphase arcs arc briefly considered, and a description 
and analysis of the atom ic hydrogen welding process are given.—P. M. C. R.

The Sources of Current Supply to the Arc in Rod Welding, Especially with 
Direct Current. J .  Berger (Bull. Soc. Frang. Elect., 1931, [v], 1, 856).—A fter 
a  discussion of the p a rt played by the arc in welding of this type, B. states 
shortly  the necessary characteristics of a satisfactory current supply. Types 
of generator are then described and illustrated.—P. M. C- R.

On the Promotion of the Skill of Welders in Electric Arc Welding. Y. 
N ishimura (Journal o f Zosen Kiokai (Society o f N a ta l Architects of Japan),
1932, 49, 95-106).—[In  Japanese.] Deals w ith the training of welders, the 
necessary equipm ent and tests for the qualification of those under training.

■—S. G.
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A Full Automatic Welding Head. Anon. (Tram, and Rail. World, 1931, 
69, 205).—I t  is claimed th a t the Weldomatic machine can be used on repair 
or repetition work requiring a straight-line weld. I t  consists of autom atically 
controlled head, operator’s panel, and motor-generator set. Changes in arc 
voltage are amplified in  transmission to  the motor, which therefore responds 
to  an}’ alterations w ith increased sensitiveness. The autom atic feed of 
electrodo wire is controlled by this device. Electrode nozzles are of the split 
type, wear being reduced by local Stelliting.—P. M. C. It.

Modern Welding Machines and their Applications. Paul Neumayer (Bull. 
Soc. Franç. Elect., 1931, [v], 1, 846-855; discussion, 1932, [v], 2, 261-264).— 
The main types of resistance and arc welding are briefly enumerated, and the 
corresponding machinery is described and illustrated. Some recent applica
tions of welding are given, w ith somo emphasis on the tendency to  replace 
castings by welded structures.—P. M. C. It.

The Storage of Acetylene. H. Grohmann (10e. Congrès internat, acétylène, 
1930, 192-203; Chim. et Ind.. 1932. 27, 1059-1060; C. Abs., 1932, 26, 4444).— 
A discussion of the hazards of acetylene stored in solution in m ethyl ketone. 
The presence of a porous absorbent was generally considered to  prevent or 
re tard  propagation of decomposition throughout the mass of dissolved 
acetylene, but G.’s investigation disproved this supposition.—S. G.

X X I.-IN D U ST R IA L  USES AND APPLICATIONS

Aluminium as a Can Material. Gulbrand Lunde (Tids. Hermetikind., 
1932, IS , (6), 169-179; and (abstract) Aluminium. Broadcast, 1932, 3, (37), 
25 ; C. Abs., 1932, 26,4656).—The advantages of alum inium as a can m aterial 
are th a t there is no blackening, no metallic odour or taste, no solution of 
injurious metals, easy opening, and lighter cans.—S. G.

Preliminary Report on the Work of the Packing Industry Laboratory 
[Aluminium as a Packing Material]. Gulbrand Lunde (Tids. Hermetikind.,
1931, 17, (12), 331-335; C. Abs., 1932, 26, 4656).—Deals, among other 
m atters, w ith aluminium as a packing m aterial.—S. G.

The Use of Aluminium in [Apparatus for] Hydrogenation and the Patent 
Protection of the Apparatus. Geo. Weissenberger (Petroleum Z ., 1932, 28, 
(34), 8-9).—S. G.

Tank Cars for the Chemical and Allied Industries. ------  K arsten
(Maschinentonstrukteur, 1931. 64, 206-208).—Applications and design of 
tauk  cars are considered. The use of aluminium foil for hcat-insulation 
appears to be increasing. A tank  for transporting acetic acid is illustrated; 
it  is constructed from alum inium  sheet, and carries an  alum inium heating 
coil.—P. M. C. R.

Heavy Electric Traction Progress in America. Charles K err, J r . (Tram, 
and Rail. World, 1931, 69, 1S7-190).—In  certain  m ultiplc-unit motor-rail 
cars the use of alum inium in car-body and equipment has effected consider
able economy in weight w ith consequent increase in  carrying power. Com
m utato r covers, term inal boxes, and axle caps are now made of alum inium, 
which has also been advantageously used in the control section.—P. M. C. R .

Insulation by Means of Metals. H. Niemann ( W&nne u. Kalte Tech., 1931, 
83, (7 8), 1 -5; C. Abs., 1932, 26, 4392).—A discussion of the m erits of an  
insulation formed of alum inium sheet 7 microns thick and crumpled to leave 
pores. The m aterial weighs only 3 kg./m A —S. G.

Tentative Specifications for Aluminium-Base Alloy Die-Castings (B 85-31 T) 
   (Amer. Soc. Test. Mat. Tentative Standards. 1932, 292-294).—See th is J
1932, 50, 103-104.—S. G.
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XXIV,— BOOK REVIEW S

[A ll books reviewed are contained In th e  L ib rary  of th e  In s titu te .]

Précis de Metallographie microscopique et de Macrographie. P ar Léon Guillet 
e t Albert Portevin. Troisième édition. Roy. 8vo. Pp. 407, w ith 647 illus
trations. 1932. P a ris : Dunod. (128 francs.)
T h is  book , w h ich  h a s  now' reached  it s  th i r d  e d i tio n , fo rm s a  v a lu ab le  a d d itio n  to  th e  l i s t  o f 

tc x t-b o o k s  on  m e ta llu rg y  a n d  th e  re p u ta tio n  o f  i t s  tw o  au th o rs  ren d ers  i t  a u th o r ita tiv e . I t  is  a  
ch a rm in g  boo k  to  re a d  ; th e  su b jec t is  p re sen ted  in  an  in te re s tin g  w ay  a n d  in  lan g u ag e  ea sily  
un d e rs to o d  b y  a  fo re igner. I t  is p ro fu se ly  il lu s tra te d , th e  Illu s tra tio n s  being  a d m ira b ly  chosen , 
w e ll p rep a re d , a n d  ad e q u a te ly  rep ro d u ced .

T h e  boo k  com m ences w ith  th e  d iscussion  o f th e  m icroscopic ex a m in a tio n  o f  m c ta ls  a n d  g ives 
a  d e ta iled  a c co u n t o f  th e  p re p a ra tio n  o f  m a te r ia l  fo r su ch  e x a m in a tio n . N o reference  is  m a d e  
to  th e  e leg an t an d  effec tive m e th o d , rec e n tly  d eve loped  in  A m erica, w h ich  em ploys a  m icro tom e 
fo r  th e  p re p a ra tio n  o f  th e  su rface . T h e  eq u ilib riu m  d ia g ram  a n d  m e th o d s  fo r i t s  d e te rm in a tio n  
a re  d iscussed . N o  reference , how ever, i t s  m a d e  to  th e  use o f X -rays . T h e  m echan ica l p ro p e r
t ie s  o f  m e ta ls  a n d  a llo y s  a re  th e n  d escribed . I t  is  h e re  su rp ris in g  to  find  th e  s ta te m e n t t h a t  th e  
fa tig u e  t e s t  is  o f m in o r  Im p o rtan ce . A large sec tio n  is  d ev o ted  to  iro n  a n d  s tee l, w ith  special 
reference  to  a l lo y  stee ls . A  fu r th e r  sec tion  is d ev o ted  to  n o n -fe rro u s  m e ta ls . A  v a lu ab le  an d  
w e ll- illu s tra ted  sec tio n  is d ev o ted  to  th e  m acroscopic ex a m in a tio n  o fm c ta ls , a  su b je c t w h ich  has  
re c e n tly  suffered  a  p e rio d  o f  p a r t ia l  ec lipse from  w h ich  i t  is  now  em erging .

A n a lp h ab e tica l in d e x  w o u ld  fo rm  a  v a lu ab le  a d d itio n  to  th e  b o o k .—J .  I) . Grog a n .

Gmelin’s Handbuch der Anorganischen Chemie. Achte, völlig neu bearbeitete 
Auflage. Herausgegeben von der Deutschen Chemischen Gesellschaft. 
Bearbeitet von R . J .  Meyer. System-Nummer 58 : Kobalt. Teil A, 
Lieferung 2. Pp. 221-502, illustrated (R.M. 4S; subscription price, 
R.M. 42); System-Nummer 59 : Eisen. Teil B, Lieferung 5. Pp. 873- 
1166, illustrated. (R.M. 53.50; subscription price, R.M. 47.50.) Sup. 
Roy. 8vo. 1932. Berlin : Verlag Chemie, G.m.b.H.
T h e  sec tio n , sy stem  n u m b e r SS, d ea ls  w ith  th e  d e r iv a tiv e s  o i  co b a lt, exclusive o f th e  

am m ines, In  th e  m a n n e r a d o p te d  in  th e  e a rlie r  sec tions. T h e  com pounds a rc  d e a lt w ith  in  
o rder, beg inn ing  w ith  th e  com pounds o l co b a lt a n d  hyd rogen  w h ich  is  fo llow ed  b y  com pounds 
w ith  oxygen , th e  hyd ro x id es, n itr id e s , az ides, am id e , h y p o n itr lte , n it r ite s , n it ra te s , fluorides, 
ch lo rides , ch lo ra tes , perch lo ra te s, b rom ides , b ro m a te s , Iod ides, io d a tc s , p e rio d a te s , su lph ides, 
su lp h ite s , su lp h a te s , th io su lp h a tc s , d ith io n a te s , am ido su lp h o n n te , sc len ldes , se len ites, se lenates, 
te llu rid c s , te llu r ite s , te llu ra te s , b o rid e s, b o ra tes , ca rb ides, ca rbony ls, ca rb o n a tes , tld o carb o n a tes , 
a c e ta te s , o xala tes , ta r t r a te s , c itra te s , a c c ty l-a cc to n a tes , cyan ides , cy a n a tes , th lo cy an a tes , 
slllc ldes, s ilica tes , phosph ides , p h o sp h a te s , arsen ides, arsen a tes , s tib id o s  a n d  com plex  com pounds 
w ith  com pounds o f  o th e r  m e ta ls  inc lu d in g  b ism u th , li th iu m , a n d  th e  a lk a li m e ta ls , th e  n lka line - 
e a r th  m e ta ls , z inc, cadm ium , m ercury , a lu m in iu m , ti ta n iu m , z irconium , th o r iu m , t in ,  le a d , 

•  v a n a d iu m , co lum bium , ch rom ium , ta n ta lu m , m o ly b d en u m , tu n g s te n , u ran iu m , m anganese, 
a n d  n ickel. T h e  p ro p ertie s , b o tl i chem ical a n d  physica l o f  th e se  com pounds a rc  described  very  
fu lly  a n d  w here  o rgan ic  com plex  com pounds e x is t  th e se  a re  inc luded . I t  is Indeed d ifficu lt, 
If n o t im possib le, to  And a  com pound , in to  th e  com position  o f  w h ich  co b a lt en te rs , w h ich  lias
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been  o m itte d . T h e  p re se n t in s ta lm e n t com p letes a  v e ry  fu ll , u se fu l, a n d  accu ra te  a c co u n t o f 
th e  ch e m is try  o f  th e  e lem en t c o b a lt a n d  it s  d e riv a tiv es.

T he B sec tion  o f sy s tem  n u m b e r 59 Is com p leted  b y  th e  p re se n t in s ta lm e n t, w h ich  d ea ls  w ith  
th e  com plex  com pounds o f  iro n  in  w h ich  a n o th e r  m e ta l is in v o lv ed . T h e  tre a tm e n t is  sy stem 
a tic , a n d  com m ences w ith  th e  l i th iu m  iro n  com pounds, w hich  a rc  fo llow ed b y  iron  com pounds 
w ith  com pounds o f th e  a lk a li  m e ta ls , th e  a lk a lln e -c a r th  m e ta ls , zinc, cadm ium , m ercury , 
a lum in ium , g a llium , in d iu m , th a lliu m , t i ta n iu m , zirconium , th o riu m , t in ,  le ad , v an a d iu m , 
co lum bium , chrom ium , m o lybdenum , tu n g s te n , u ran iu m , m anganese , n ickel, a n d  co b a lt. 
O rganic com pounds o f th e se  com plex  d e riv a tiv es , w here such  ex ist, a re  described , a s  w ell as  
co m pounds w ith  am m on ium  sa lts , am m on ia , a n d  h y d ro x y la m in e .

T he tw o  sections u n d e r  rev iew  m a in ta in  th e  h ig h  s ta n d a rd  o f  excellence se t u p  b y  th e  
ea rlie r  sec tions. T h e  w ork  w ill p rove  a  co n tin u o u s  source o f  sa tis fa c tio n  to  chem ists , an d  
a l th o u g h  th e  p rice  o f  th e  w hole w ork  is  p ro h ib itiv e  to  m a n y  chem ists  In d iv id u a lly , th is  w ork 
m u s t find a  p lace  in  a l l  chem ical lib ra ries , since i t  p re sen ts  th e  m o s t com p lete  ac co u n t o f  ou r 
know ledge o f ino rgan ic  ch em istry .— J a m e s  F .  S p e n c e r .

Die Abhängigkeit der Werkstoffdämpfung von der Grösse und Geschwindigkeit 
der Formänderung. Von E rnst Bankwitz. (Mitteilungen des Wöhler- 
Institu ts , Braunschweig, H eft 11.) Demy 8vo. Pp. iv  -f- 53, w ith 35 
illustrations in the text. 1932. B erlin : NEM-Verlag G.m.b.H. (R.M. 
3.60.)
T his  is  a n  ac co u n t o f  a  research  conduc ted  a t  th e  W oh ler In s ti tu te , th e  th re e  m a in  ob jects  

o f w hich  m a y  be  sum m arized  as  fo llow s : (1) to  de term ine  th e  e x te n t o f th e  d am p in g  effects w ith  
sm all changes o f fo rm ; in  th e  case o f th e  lig h t m e ta ls  a n d  o th e r  good th e rm al conduc to rs  th e  
difficulties In  m a k in g  th ese  d e te rm in a tio n s  are  g re a t ;  (2) to  de te rm in e  th e  influence o f  th e  ra te  
o f change a n d  fo rm  on  th e  m ag n itu d e  o f th e  dam p ing  phen o m en a  ; a n d  (3) to  in v e stig a te  to  w h a t 
e x te n t th e  s ta t ic  p ro p ertie s  o f m a te r ia ls  a re  affec ted  b y  a l te rn a t in g  stresses.

I t  h a s  been  fo u n d  th a t  o n  th e  cu rves show ing  th e  d am p in g  cha rac te ris tic s  o f m a te ria ls  w ith  
low  y le ld -p o in ts  such  a s  th e  lig h t m e ta ls , copper, <tc., th e  n u ll p o in t a n d  th e  first p o r tio n  o f th e  
cu rves can n o t bo sa tisfa c to rily  d e te rm in ed ; b u t  b y  m eans o f new  d iag ram s show ing  th e  
num bers  o f a lte rn a tio n s  in  th e  te s ts  a n d  th e ir  re la tio n sh ip  to  d am p in g  effects th e  n u ll p o in t h as  
been  fa ir ly  accu ra te ly  d e te rm in ed . T he rm al m easu rem en ts  h av e  confirm ed th e se  resu lts . T he 
la t te r  p a r t  o f th e  re p o rt d ea ls  w ith  th e  ra is in g  of th e  y ic ld -p o in t b y  th e  ap p lica tio n  o f a lte rn a tin g  
s tresses.— W . A. C. N e w m a n .  .

Die Ferromagnetischen Legierungen und ihre Gerwerbliche Verwendung. Von
W. S. Messkin, um gearbeitet und  erw eitert von A. Kussmann. Med. 8vo. 
Pp. viii-f- 418, w ith 292 illustrations in the text. 1932. B erlin : Julius 
Springer. (R.M. 44.50.)
T he li te ra tu re  o f  th e  ferrom agnetic  a lloys is ex tensive  a n d  sca tte red . T he au th o rs , in  th is  

volum e, h av e  collected  to g e th e r  an d  sum m arized  a  good dea l o f th is  li te ra tu re , m ore especially  
th a t  re la tin g  to  ferrom agnetic  a llo y s  w hich  h ave  fo u n d , o r  m a y  possib ly  And, in d u s tria l app lica
tio n , a n d  h av e  d iscussed  th e ir  physica l-chem ical cha ra c te ris tic s  a n d  in te rn a l s tru c tu res . I t  can 
be  sa id  a t  once, th a t  th e y  havo  done  th e ir  ta s k  w ell. T h e  m a n u sc rip t o f  th e  w ork , o r ig in a lly  due  
to  M esskiu, an d  hav in g  a  b ia s  w hich  w ould  m ake th e  w ork  in v a lu ab le  to  th e  stee l-w orker and  
c lec tro -techn ic ian , w as e x ten d ed  b y  K ussm ann  to  in c lu d e  a  d iscussion  of th e  physica l chem istry  
o f th e se  a lloys . T he resu ltin g  jo in t w ork  w ill the re fo re  appeal to  a  m uch w id er circle of readers. 
T h e  p rac tica l m an , th e  s tu d e n t o f physics o r  chem istry , th e  c ry s ta llo g rap h c r, w ill a l l find som e
th in g  o f  in te re s t here.

C hap te rs  dev o ted  to  a  b rie f  acco u n t o f m agnetic  q u a n titie s  a n d  th e ir  m e asu rem en t arc  
succeeded by  a  desc rip tio n  o f m e th o d s a n d  ap p a ra tu s  av a ilab le  fo r te s tin g  m a te ria ls  used  in  th e  
con stru c tio n  o f  p e rm an en t m agnets . T h is is  fo llow ed  b y  c h a p te rs  d ea ling  w ith  : th e  effects of 
chem ical com position  a n d  co n d itio n  on  m agnetic  p ro p erties , m agnetic  ana ly sis , cha racte ris tic s  
o f techno log ica l im portance , inc lu d in g  th e  effects o f co ld- a n d  ho t-w ork ing , s tee ls  u sed  fo r  th e  
co n s tru c tio n  o f p e rm an en t m agnets , inc lud ing  a llo y  stee ls  con ta in in g  tu n g s te n , chrom ium , 
m o lybdenum , co b a lt, a n d  copper, a llo y  stee ls  fo r th e  con stru c tio n  of dy n am o s a n d  transfo rm ers, 
a n d  a lloys  h av in g  h ig h  m agnetic  sa tu ra tio n  values. T he w hole is  v e ry  w ell done. T he re  is 
ju s t  one sm all p o in t th a t  m ay  bo som ew hat confusing  a t  firs t. I n  1930 a n  in te rn a tio n a l decision 
w as reached  th a t  th e  u n it  o f m agnetic  field s tren g th , I I  shou ld  be ca lled  th e  “  O ersted ,"  an d  no t, 
a s  fo rm erly , th e  "  G auss."  T h is la t te r  nam e is  now  reserved  fo r  th e  u n i t  o f  m agnetic  ind u c tio n , 
u su a lly  den o ted  b y  B  an d  equa l to  f* II .  I n  th e  te x t  o f  th is  book , th e  “  O ersted  "  is  used  fo r th e  
u n i t  o f II , b u t  a s  som e o f  th e  d iag ram s h a d  been com pleted  befo re  1930, an d  as  o th e rs  a re  re 
p roduced  from  th e  o rig inal p ap e rs  in  w hich  th e y  occur, th is  sam e u n it  o f field s tren g th , is , in  
m o s t o f th e  d iag ram s, ca lled  th e  “  G auss."

T h e  book  is  very  w ell p r in te d  on good p a p e r; th e  d iag ram s a n d  ta b le s  a rc  ex trem ely  clear
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(som e o f th e  equ ilib riu m  d iag ram s a re  m odels o f  d is tin c tn ess  w hich  I  w ould  com m end  especially  
to  m e ta llo g rap h e rs ); i t  is  p ro v id ed  w ith  a d e q u a te  nam e a n d  su b jec t indexes a n d  is  w ell b o u n d . 
I  reg re t t h a t  I  am  u n ab le  to  recom m end  i t  to  a  w ide circle  o f buyers , as  d is tin c t from  reade rs. 
T he bo o k  w ill u n d o u b te d ly  And it s  w ay  on to  th e  shelves  o f o u r  scientific  a n d  la rg er in d u s tr ia l 
lib ra rie s  a n d  w ill o fte n  b e  ta k e n  dow n th e re fro m . B u t i t  w ill n o t  bo fo u n d  In th e  m ore lim ite d  
lib ra r ie s  o f s tu d e n ts  o r  re sea rc h e rs ; an d  th a t  is  w here i t  sh o u ld  be . I t s  p rice , a b o u t  £3 a t  to 
d a y ’s ra te  o f  exchange, p rec ludes  t h a t  p o ss ib ili ty . A t b es t, s tu d e n t  d ay s  a re  short d ay s  in  m ore 
w ays th a n  one. A red u c tio n  o f p rice  to , say , 25s., w ill secure fo r  th e  b o o k  th e  w ide  c ircu la tion  
i t  d eserves.— J .  S. G. T hom as.

Metal Aircraft Construction. By M. Langley. Demy 8vo. Pp. vii -f- 240, 
w ith 241 illustrations. 1932. London : Gale and Polden, L td ., 2 Amen 
Corner, E.C.4. (15,5. net.)
T he appearance  o f th is  sm all b u t  w ell-filled  bo o k  is a  w elcom e ev e n t. I t  is in te n d e d  fo r  th e  

ju n io r  d rau g h tsm an , b u t  i t  w ill prove o f serv ice to  a l l  w ho  seek  in fo rm a tio n  on  th e  use o f  m e ta ls  
a n d  a llo y s  in  a irc ra f t co n s tru c tio n . T o  read e rs  in te re s ted  in  th e  m a te r ia ls  u sed  In  m o d e rn  a i r 
c ra f t  p ro d u c tio n , C h ap te r I  on  th e  d ev e lo p m en t o f m e ta l a irc ra f t, C h ap te r I I  on  m a te ria ls , an d  
C h ap te r V II  on  w orkshop  processes an d  d e ta il  design  sho u ld  p rove o f  special v a lu e . A b rief 
su rv ey  o f  th e  p rin c ip a l m a te ria ls  u sed  in  th e  co n s tru c tio n  o f w ings, fuse lages, b o a t  h u lls , a n d  
floats, undercarriages, A c., is  g iven . T o  a  spec ia lis t on  a  p a r tic u la r  m a te ria l o f  con stru c tio n  th e  
d a ta  g iv en  m a y  ap p ear, in  ce rta in  in s tances , b r ie f  a n d  ra th e r  superfic ia l. T h e  a u th o r  ha s , how 
ever, g iven  a  good o u tlin e  o f  th e  m a in  p o in ts  o f  th e  su b jec t in  a  v o lum e w h ich , a lth o u g h  sm all, 
p ro v id es  usefu l p rac tica l d a ta  n o t  re a d ily  a v a ilab le  elsew here in  co llec ted  fo rm .— H . S u t to n .

The Sorption of Gases and Vapours by Solids. By Jam es William McBain. 
Dem y 8vo. Pp. xii -f- 577, w ith 151 illustrations. 1932. L ondon : 
George Routledge and Sons, L td . (25<s. net.)
T he la rge  m ass of ex is tin g  d a ta  dea lin g  w ith  th is  im p o r ta n t su b je c t ha s  b ee n  co lla ted  fo r  th e  

first tim e  in  th e  p re se n t book , a n d  th e re  is  no  d o u b t t h a t  th e  re s u lt  o f  th is  fo rm id ab le  ta sk  w ill 
b e  w id e ly  v a lu ed . P a r t  1 is  in tro d u c to ry , d ea lin g  w ith  h is to rica l a n d  g en e ra l fe a tu re s  an d  
w ith  m e th o d s  A  m easu rem en t. I n  P a r t  2 th e  a v a ilab le  ex p e rim en ta l d a ta  on  v a rio u s  m a te r ia ls  
a re  classified an d  d iscussed . H y p o th eses  a n d  th e o rie s  a re  briefly  classified an d  fina lly  d iscussed  
s ep a ra te ly  in  P a r t  3. T h is  la t te r  sec tion , in  com m on w ith  th e  rem a in d e r o f th e  bo o k , is  a d m ir
a b ly  concise an d  clear. T h e  classical th ic k  com pressed  film th e o ry  is  reg a rd e d  b y  th e  a u th o r  a s  
insuffic ien tly  su p p o rted  in  v ie w  o f th e  necessity  fo r  th e  a ssu m p tio n  o f long  ran g e  a t tra c t iv e  
fo rces n o t  y e t  show n to  ex ist. T h e  L an g m u ir th e o ry , w h ich  p o s tu la te s  th e  in e la s tic ity  o f  th e  
co llis ion  betw een  a  m olecule o f g as  an d  a  so lid , is  reg a rd e d  a s  m ore  successfu lly  f it tin g  th e  fac ts . 
A ccording  to  th is  view , th e  com p lica ted  p henom ena know n  as  a d s o rp tio n  a re  p r im a rily  a lw ays 
physica l, o th e r  p rocesses, chem ical o r  p hysica l, fo llow ing.

W hile  th e  bo o k  is  m a in ly  ‘o r  th e  p u re  p h y s ic is t i t  is  n o t  a lto g e th e r  w ith o u t in te re s t  fo r  th e  
m e ta llu rg is t. N um erous  references a re  m a d e  in  th e  te x t,  a n d , in  a d d itio n  to  th e  u s u a l su b jec t 
in d e x , a  su b stan ce  in d e x  a n d  a n  a u th o r  in d e x  arc  p ro v id e d . E x c e lle n t p r in t in g  o f th e  te x t  a n d  
figures c o n tr ib u te s  to  a  v a lu ab le  scientific  reference  vo lum e.— I t .  Ge n d e r s .

Refractories. By F. H . N orton. Roy. 8vo. Pp. x +  594, w ith numerous 
illustrations. 1931. New Y ork : McGraw-Hill Publishing Co. Inc.
London : McGraw-Hill Book Co. L td . (36«. net.)
T he su b jec t o f  refrac to rie s  is  rece iv ing  inc reas ing  a t te n t io n  in  th e se  d a y s  an d  th e  p u b lica tio n  

o f a  bo o k  o n  th e  su b je c t is  n o t  w ith o u t ex trem e in te re s t, especia lly  as  good w orks on  i t  a re  on ly  
few  in  n um ber. I n  th is  in s ta n ce  p reference  is  g iven  to  A m erican  p rac tice , especia lly  in  th e  
d escrip tions  o f m a n u fac tu rin g  p rocesses. P ra c tic a lly  n o th in g  is  sa id  on  th e  im p o r ta n t su b jec t 
o f  th e  p ro p e r u se  o f re frac to r ie s  in  fu rn a c e  desig n  a n d  co n s tru c tio n , th is  be in g  to o  la rg e  a  field , 
acco rd ing  to  th e  a u th o r , to  be sum m arized  In  a  vo lum e o f th is  n a tu re . A tte m p ts  h av e  been  
m ade th ro u g h o u t to  in d ica te  d ire c tio n s  in  w h ich  p ro fitab le  research  m ig h t b e  c o n d u c ted . In  
th e  firs t c h a p te r  a  rev iew  o f  th e  li te ra tu re  u p  to  d a te  is g iven  a n d  a  reco rd  is  m a d e  o f  b ib lio 
g rap h ies  in  w h ich  th e  fu lle s t in fo rm a tio n  m ay  be found . T he re  fo llow  th re e  ch a p te rs  w hich  
d e a l w ith  th e  v a rio u s  classes o f  p r im a ry  re frac to rie s, th e ir  p re lim in ary  tre a tm e n t, a n d  th e ir  
p la s tic  an d  m ou ld ing  cha rac te ris tic s . T he d ry in g  a n d  b u rn in g  o f  th e  c lay s  a n d  th e  u ltim a te  
p ro d u c ts  d e m an d  specia l k iln s, a c cu ra te  te m p era tu re  co n tro l, a n d  a  k now ledge o f  th e o re tica l 
p rinc ip les  u n d erly in g  th e se  p rocesses. T hese  a re  fu lly  d iscussed  a n d  il lu s tra te d  in  th e  n e x t 
series o f  ch ap te rs , a n d  a n  a t te m p t lias been  m ade to  inc lude  th e  re su lts  from  m o s t o f  th e  rece n t 
im p o rta n t in v e stig a tio n s . V ery  n a tu ra lly  th e  m echan ica l, phy sica l a n d  chem ical p ro p e rtie s  
o f  com m ercial re frac to rie s  a re  g iven  w ide  con sid e ra tio n  in  sec tions d ev o ted  to  lo a d  bea ring  
capacity , spalllng , reac tio n s  betw een  re frac to rie s  a n d  g lasses, expansion  a n d  sh rin k ag e , h e a t 
tran sm ission , m icroscopic ex a m in a tio n , N -ray  s tu d ie s, a n d  chem ical an a ly s is . A  s h o r t  c h a p te r
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a t  th e  end is  g iven  over to  a  co n s id e ra tio n  o f re frac to ry  cem en ts a n d  p la stics . As a  w hole th e  
boo k  is  th o ro u g h ly  read ab le , m o d e rn  in  i t s  o u tlook , a n d  w ell ba lan ced  in  i t s  concep tion .

— W . A. C. N e w m a n .

Teclmische Elekfcroekemie. Band I I I .—Schmelzfluss-Elektrolyse Alkali- 
metalle, Erdalkalimetalle, Magnesium, Aluminium, Beryllium u.s.w. Von
Jean  Billiter. Zweite, umgearbeitete und verm ehrte Auflage. Med. 8vo. 
Pp. vii -j- 196, w ith  72 illustrations. 1932. Halle (Saale): Wilhelm 
Knapp. (Br. M. 12.50; geb. M. 14.)
T he e x tra c tio n  o f th e  lig h t m e ta ls  from  th e ir  ores lias re su lted  m a in ly  from  th e  elec tro lysis  

o f  th e ir  m o lten  sa lts , d isso lved , in  m o s t in s tances , in  o th e r  fused  m edia. T h e  im portance  to  
w hich  th e se  l ig h t  a llo y s  a n d  th e  ever-increasing  n u m b e r o f th e ir  usefu l a lloys, h ave  a t ta in e d , 
h a s  in tensified  th e  in te re s t in  m e th o d s  fo r  th e  e x tra c tio n  o f  th e  p u re  m e ta ls . T he e lectro lysis  
o f  m o lten  sa lts  is  the re fo re  becom ing  a  v ita lly  im p o rtan t p a r t  o f e lec trochem istry .

T he in tro d u c tio n  serves to  en lig h te n  th e  re a d e r  on v a rio u s  th e o re tica l phases o f th e  sub jec t—  
Ion iza tion , d isso c ia tio n , F a ra d a y 's  law , e lec trom o tive  force, decom position  p o te n tia ls , Ac. 
T he re  fo llow  seven  ch a p te rs , each  o f w h ich  dea ls  w ith  th e  e lec tro ly tic  sep a ra tio n  o f a  p a rtic u la r  
m e ta l. T h e  fo llow ing a rc  inc luded— sod ium  com pounds, in c lu d in g  th e  p ro d u c tio n  o f  sod ium , 
ch lo rine , an d  caustic  s o d a ; l i th iu m  an d  p o ta s s iu m ; a lk a lin c -e a r th  m e ta ls ; b e ry lliu m ; m ag
nesium , inc lu d in g  th e  e lec tro ly sis  o f  th e  ch lo ride , an d  o f th e  ox ide  in  fluoride m ix tu re s ; 
a lu m in iu m , in c lu d in g  th e  purifica tion  o f  b au x ite , a n d  th e  e lec tro ly sis  o f th e  m o lten  o x id e -  
fluoride m ix tu re s ; a n d  ce rium  m ixed  m e ta l. A lth o u g h  one o r tw o  erro rs  have  been  de tec ted , 
th e y  do  n o t  d e t ra c t  from  th e  genera l va lue  o f  th e  book  a s  a  source o f re la tiv e ly  de ta iled  in fo rm a
tio n  on  th e  v a rio u s  p rocesses. O f p a r t ic u la r  in te re s t  a re  a  n u m b e r o f  th e  p h o to g ra p h s  w hich 
a re  new  a n d  u p -to -d a te  so fa r  as  o rd in a ry  te x t-b o o k  rep ro d u c tio n  is concerned .— W . A. C. N .

Handbook for Electric Welders. Demy 8vo. Pp. 75, w ith 21 illustrations. 
[1932.] London : Murex Welding Processes, L td ., Ferry  Lane Works, 
Forrest B d., W althamstow, E.17. (Is. net.)
T h e  firs t tw o  ch a p te rs  o f th is  b o o k le t a t te m p t th e  d ifficu lt ta sk  o f exp la in in g  e lec trica l theo ry  

in  sim ple language a n d , a lth o u g h  successfu l to  a  ce rta in  e x te n t, th e y  h av e  n o t been  w ritten  
w ith  th e  ea sy  confidence w hich  is c h a ra c te ris tic  o f  th e  o th e r  ch ap te rs . T hey  a re  follow ed by  
a  b rie f  o u tlin e  o f e lem en ta ry  ferrous m e ta llu rg y , an  ex p lan a tio n  o f th e  b eh a v io u r o f flux-coated  
e lec trodes  in  th e  a rc , a n d  concise in s tru c tio n s  fo r  beg inners. T he m o s t va lu ab le  p a r t  o f th e  
b o o k le t is  p e rh ap s  th e  n e x t th re e  sec tions, on m ak ing  a  fillet-w cld , m ak in g  a  b u tt-w e ld , and  
w eld ing  cast-iron . E a c h  is  w ritte n  b y  a  p rac tica l w elder a n d  gives d e ta iled  in s tru c tio n s  in 
sound  techn ique. T hree sh o rte r  sec tions fo llow , on s ta in less  s tee l, tra m w ay , a n d  non-ferrous 
w eld ing . Of these , th e  first an d  la s t  a re  d isap p o in tin g ly  b rie f , a n d  g ive l i t t le  in d ica tio n  o f  th e  
d ifficu lties w hich  m a y  be expected . W e sho u ld  lik e  to  h av e  m uch  m ore in fo rm a tio n  on  th e  
arc-w eld ing  of n on -ferrous  m a te ria ls . A  c h a p te r  on th e  m echanical a n d  physica l p ro p ertie s  o f 
w eld  m e ta l (ferrous w elds o n ly  bein g  considered) is fo llow ed by  a  sec tion  on  e s tim a tin g  
q u a n titie s , w hich  w ill be fo u n d  in v a lu ab le  b y  ev e ry  fo rem an  w elder.

T h e  b o o k le t can  be recom m ended  to  everyone in te re s ted  in  m e ta llic  a rc  w eld in g ; th e  fund  
o f in fo rm a tio n  i t  co n ta in s  w ould  be ex p an d ed , in th e  average  te x t-b o o k , to  cover m a n y  dozens 
o f  pages a n d  to  co s t m an y  dozens o f pence .— H . W . G. H ig n e t t .

The Purox Manual. Instructions for Welding and Cutting by the Oxy-Acetylene 
Process. Second Edition. Med. 8vo. Pp. 150, w ith 89 illustrations in  the 
tex t. 1931. New Y ork : The Linde A ir Products Co. ($1.00.)
T h e  first five c h a p te rs  o f  th is  bo o k  describe w eld in g  a n d  c u t tin g  a p p a ra tu s  a n d  accessories 

as  m a n u fac tu re d  b y  th e  pu b lish e rs  of th is  h a n d b o o k . T hey  arc  n o t, th e re fo re , o f g re a t in te re s t 
to  a  w elder w ho  w ishes to  use a  b low pipe o f d iffe ren t m ake. T he s ix th  ch a p te r  g ives concise 
p rac tica l in s tru c tio n s  fo r oxygen  c u t tin g  a n d  th e  sev en th  in tro d u ces  th e  sec tions  o n  w eld ing  by  
exp la in ing  how  th e  w e ld e r m a y  recognize th e  m a te ria ls  h e  is  lik e ly  to  b e  ca lled  o n  to  w eld. 
M onel m e ta l is am ong  th o se  m e n tio n e d , b u t  n ickel is  u n ac co u n tab ly  o m itte d . T h e  n e x t  seven  
ch a p te rs  dea l w ith  th e  w eld ing  o f w ro u g h t an d  ca s t s tee l a n d  iron , w h ils t th e  n on -ferrous  m e ta ls  
a re  su rv ey ed  in  th e  la s t  tw o  ch a p te rs— “ W eld ing  S h ee t A lu m in iu m  ”  a n d  “  W eld ing  C ast 
A lum in iu m .”

T h is  b o o k  is w ritte n  from  a  v e ry  n arrow  v ie w p o in t; i t  fa ils  to  show  an y  b ro ad  v iew  of h is  
a r t  to  a  w eld ing  ap p ren tice  an d  i t  th e re fo re  fa ils  to  im press as  a  u se fu l m a n u a l fo r h is  in s tru c tio n . 
F o r  exam ple, a lth o u g h  ex trem ely  d e ta iled  p rac tica l in s tru c tio n s  a re  g iven  th ro u g h o u t, no 
in d ica tio n  is  g iv en  t h a t  th e re  is  m ore  th a n  one op in ion  a s  to  th e  b es t m e th o d  o f  blow pipe 
m a n ip u la tio n . A gain, no  a c co u n t o f a n y  process can  b e  com plete w ith o u t p o in tin g  o u t  i ts  
l im ita tio n s  a n d  defec ts  in  re la tio n  to  o th e r  p rocesses.— H . W . G. H ig n e t t .
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Foundations and Methods of Chemical Analysis by the Emission Spectrum.
Being the Authorized Translation of “ Die Chemische Emissionsspektral- 
analyse.”  By W alther Gerlach and Eugen Schweitzer. Med. 8vo. Pp. 
123, w ith 53 illustrations. 1931. London: Adam Hilger, L td ., 24 
Rochester Place, Camden RcL, N .W .l. (125. (kL net.)
I n  th is  boo k  tlio  a u th o rs  sum m arize a n d  a m p lify  th e ir  w ork  on th e  ap p lica tio n  o f em ission 

sp ec tra  to  th e  q u a l ita tiv e  an d  q u a n tita tiv e  an a ly sis  o f m e ta ls  a n d  a llo y s  w ith  special reference 
to  th e  m e th o d  o f hom ologous p a irs  o f lines. T h e  book  com m ences w ith  a  d iscussion  o f th e  
n a tu re , ap p lica tio n , a n d  bas ic  p rinc ip le s  o f chem ical sp ec tru m  an a ly s is , th e n  passes to  a  desc rip 
tio n  o f th e  e lec trica l a n d  o p tica l a p p a ra tu s  em p loyed  in  th e  w ork , am i fin a lly  to  a  con 
s id e ra tio n  o f m e th o d s  o f  q u a l ita tiv e  a n d  q u a n t ita tiv e  spec trog raph ic  ana ly sis , in  w h ich  is 
in c lu d ed  a n  a c co u n t o f  expe rim en ts  on  th e  refinem en t of th e  m e th o d  b y  p h o to m e tr ic  in te n s ity  
m easu rem en ts. A b rie f  b ib lio g rap h y  o f th e  m o s t im p o r ta n t p ap e rs  covering  th e  su b je c t co n 
c ludes th e  b o o k ; m o s t o f  th e se  p ap e rs  h av e  a lread y  been  a b s tra c te d  in  th is  Journal, a n d  re fe r
ence to  th e m  w ill m ore fu lly  in d ica te  tho  n a tu re  o f  th e  s u b je c t-m a tte r  o f th is  book .

A fte r  m a n y  y e a rs ’ experience  in  th is  ty p e  o f sp ec tro g rap h ic  an a ly s is , th e  a u th o rs  h av e  
coino to  th e  conclusion  th a t  th e  m e th o d  offers conside rab le  a d v a n tag es  ov er chem ical ana ly sis  
fo r  th o  d e tec tio n  a n d  d e te rm in a tio n  o f sm all q u a n titie s  o f  im p u ritie s  in  m e ta ls  an d  a lloys. 
W h e th e r th is  b e  tru e  in  a l l  cases o r n o t, th e  f a c t rem ains th a t  th e ir  w ork  h as  aro u sed  v e ry  con 
s id erab le  in te re s t  in  th e  m eta llu rg ica l w orld , an d  m e ta llu rg is ts  a re  u n d e r  a  d e b t  o f g ra titu d e  
to  th e m  fo r  th is  ad m irab ly  luc id  ex p o s itio n  o f th e  re su lts  o f th e ir  researches, w h ich  shou ld  
enab le  o th e rs  to  rep ea t, e x p a n d , a n d  a m p lify  th e  w ork . T he tra n s la tio n  h a s  been done v e ry  
w ell in d e ed , th e  p u b lish e rs  h av e  p ro d u ced  th e  bo o k  in  good , c lea r ty p e , a n d  th e  illu s tra tio n s  
are  exce llen t. T h e  b o o k  can  be th o ro u g h ly  recom m ended  to  a l l  w ho  desire  to  g a in  a  th o ro u g h  
know ledge o f  th is  fa sc in a tin g  b ran ch  o f ana ly sis .— A . 11. P o w e l l .

Die Massanalyse. Zweiter T e il: Die Praxis der Massanalyse. Von I . M.
Kolthoil, un ter M itwirkung von H . Menzel. Zweite Auflagc. Post 8vo. 
Pp. x i-i-612 , w ith 23 illustrations. 1931. B erlin : Ju lius Springer. 
(Geh., K M . 28; gob., K M . 29.40.)
T h a t  a  second  ed itio n  o f th is  boo k  is req u ired  w ith in  th re e  y ea rs  o f  th e  p u b lica tio n  o f th e  

first ed itio n  testifies to  i t s  v a lu e  a s  a  te x t-b o o k  o f an a ly tic a l ch e m is try . T he s ty le  a n d  scope 
o f  th e  w ork  h av e  a lread y  been  fu lly  d iscussed  in  th e  review  o f  th e  firs t ed itio n  w hich  ap p e a red  
in  th is  Journal (1928, 39 , 720). I n  p rep a rin g  th is  e d i tio n  th e  a u th o r  h a s  con sid e rab ly  e x ten d ed  
th e  field  covferctl, to  in c lu d e  a l l  th e  la te s t  ad vances  m ade in  a n a ly tic a l ch em is try  u p  to  an d  
inc lu d in g  th e  e a rly  p a r t  o f 1931, a n d  in  o rd e r  to  d o  th is  w ith o u t m ak in g  tho  bo o k  unw ieldy , 
d e ta ils  o f a n a ly tic a l p rocedu re  a n d  th e  c ritic a l discussions o f th e  m e th o d s a re  p r in te d  in  sm alle r  
ty p e ; n ev e rth e le ss , th is  ed itio n  co n ta in s  ex a c tly  100 pages m ore  th a n  th e  la s t .  A m ong th e  
ad d itio n s  m a y  b e  m en tio n ed  th e  use o f  eerie  su lp h a te  in s te a d  o f p e rm an g an a te  fo r ox id im etric  
t i tra t io n s  a n d  th e  d e te rm in a tio n  o f v a rio u s  com m on a n d  ra re  m e ta ls  b y  b ro m o m etric  t i t r a t io n  
o f th e ir  com pounds w ith  S -hyd roxyqu ino line . Tim  boo k  is  aga in  w ell sup p lied  w ith  references 
as  fo o tn o te s , a n d  th u s  p rov ides  a n  ex h a u stiv e  su rv ey  o f m odern  an a ly tic a l te c h n iq u e ; th e re  is 
n o  d o u b t t h a t  th is  new' ed i tio n  is  th e  fo rem o st te x tb o o k  on  chem ical ana ly sis , a n d  E ng lish - 
speak in g  chem ists  w ill lo o k  fo rw ard  to  th e  second  E n g lish  tra n sla tio n .— A. R . P o w e l l .

Reclienverfahren und Rechenhilfsmittel mit Anwendungen auf die Analytische 
Chemie. Von O tto Liescho. (“ Dio Chemische Analyse.” Herausgegeben 
von Wilhelm Bottger. X X X  Band.) Roy. 8vo. Pp. viii +  201, w ith 24 
illustrations. 1932. S tu ttg a r t: Ferdinand Enke. (Geh., K M . 20; gob., 
K M . 22.)
T his  is a  u se fu l l i t t le  b o o k  n o t o n ly  fo r  adv an ced  chem ical s tu d e n ts , b u t  fo r  a l l  a n a ly tica l 

c h e m is ts ; i t  consis ts  o f a  series o f p ra c tic a l h in ts  on  m a th em a tic a l ca lcu la tio n s  a n d  th e ir  
ap p lica tio n  to  w ork ing  o u t an a ly tic a l re su lts  from  th e  figures o b ta in ed  b o th  in  d ire c t a n d  in  
in d ire c t ana ly sis . T he firs t sec tion  c o n ta in s  a  d esc rip tio n  o f rap id  m e th o d s  o f ad d in g , s u b tr a c t
ing , m u ltip ly in g , an d  d iv id ing , a n d  show s how  m a n y  ap p a re n tly  com plica ted  m a th em a tic a l 
o p era tio n s  can  be m a d e  m e n ta lly  a f te r  m em oriz ing  a  few  sim ple ru le s. Section  I I  discusses th e  
use o f lo g a rith m s  a n d  th e  co n s tru c tio n  a n d  use of s lide  ru les  a n d  ca lcu la ting  m ach ines. In  
Section  I I I  exam p les  a re  given o f m e th o d s  o f w ork ing  o u t  re su lts  from  th e  figures o b ta in ed  
in  a ll k in d s  o f  a n a ly tic a l opera tio n s , a n d , fina lly , th e  la s t  sec tion  describes th e  co n s tru c tio n  a n d  
u se  o f nom ogram s.

T he b o o k  is  v e ry  w ell w r itte n , a n d  m akes  in te re s tin g  re a d in g ; p ro b a b ly  th e re  a rc  v e ry  
few  an a ly s ts  w ho  w ill n o t find som eth ing  o f  v a lue  to  them se lv es  in  th e  book .— A . I t .  P o w e l l  .
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Production and Technical Importance of Beryllium. Anon. {Maschinen- 
konstrukleur, 1932, 65, (15/16), 100).—The sources and preparation of beryl
lium are reviewed. The following useful properties of tho m etal are em 
phasized : (1 ) strengthening, hardening, and anti-corrosive effects on copper, 
aluminium, and nickel; (2) high melting-point (1285° C.) w ith accompanying 
retention of strength a t  comparatively high tem peratures; (3) very low 
sp. gr. (1/84); (4) a  transparency to X-rays 17 times as great as th a t of alum i
nium, w ith possible radiographic applications. Tho oxide is sta ted  to  possess 
good insulating properties.—P . M. C. R.

On the Thermal Variations of the Density and Molecular Weight of Molten 
Bismuth. A. Jouniaux (Bull. Soc. chim. France, 1932, [iv], 51, 677-681).— 
The specific volume v, of molten bism uth a t  i° as deduced from measurements 
of the density between 400° and 1100° C. is given by the expression r, =  0-1011 
+  l-28(t — 420) 10“5. Tho molecular weight of bism uth decreases w ith rise 
in tem perature until 420° C., when the molecules become monatomic; above 
1400° C., the molecular weight rises again to  a  maximum, then decreases until 
a t  2100° C. it  again becomes equal to  the atomic weight.—A. R . P.

[Discussion of L. L. W yman’s Paper on] Copper Embrittlement. C. S. 
Smith. W. A. Scheuch. L. L. W yman (M in. and Met., 1932, 13, 481-483).— 
Cf. this J ., 1932, 50, 722. C. S. S. gives photomicrographs of copper containing 
0-103% silicon after annealing for 2 lirs. a t  600°-1050° C. packed in  cuprous 
oxide scale. The depth of penetration of the oxide zone has been measured 
and the results plotted against the tem perature of annealing; the curve is a 
parabola concave to  the depth axis. On subsequently annealing copper having 
an outer oxidized zone in a reducing atmosphere, the em brittling effect extends 
inwards only to  the depth of the oxidized zone so th a t however high the anneal
ing tem perature or however long the line of annealing, the brittle  zone will 
never extend beyond the limits of the original oxidized zone. W. A. S. sug
gests a  hydrogen annealing tes t as a  means of evaluating commercial supplies 
of copper. L. L. W . suggests th a t the tim e of demarcation between the oxidized 
and unoxidized zones is always parallel to  the surface of the metal, but C. S. S., 
while generally agreeing w ith this statem ent, has proved th a t tho line is liable 
to  become very irregular after prolonged exposure of the m etal to  oxidizing 
conditions.—A. R . P.

An Empirical Rule on the Behaviour of Some Plastic Bodies [Copper Crystals] 
Under Pressure. K arl Przibram  (Silzungsber. Akad. Wiss. Wien, 1932, [IIo], 
141,63-69).—The behaviour of copper crystals under pressures of 10-24 tons/ 
in .2 is expressed approximately by the equation S  =  bp{x0/d)/[ 1 — bp(x0fd)], 
where s is the reduction in  thickness under p  tons/in .2 pressure, 6 is a constant, 
x0 is the original thickness, and d is the edge of a cross-section. The actual 
values for lead agree less closely, and those for copper a t  lower pressures than 
5 tons/in .2 very poorly, w ith the calculated values.—A. R. P.

The Elastic Limit of Non-Ferrous Metals [Copper ; Brass]. P . Schoen- 
m aker (Rec. trav. chim., 1932, 51, 598-604).—[In  German.] Tensile tests per
formed on specimens of copper and brass failed to  reveal an  elastic lim it at 
18° C. A slight discontinuity was observed in the stress-strain  diagram a t 
0° C., and a t  lower tem peratures this develops into a well-defined elastic limit. 
The relation between deformation and the type of lattice is discussed.—E . H.
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Tlie Resistance of Copper and Its Alloys to Repeated Stress. II.—Effect o£ 
Impurities in, and Additions to, Copper. Lack o£ Satisfactory Accelerated Test 
Methods. H . W. Gfflett [Metals and Allays, 1932, 3, 236-238).—Cf. this 
1932, 50, 679. A correlated abstract in -which the effects of phosphorus, 
arsenic, and antim ony in  annealed copper and of oxygen in  cold-drawn copper 
are summarized in a  scries of tables. All additions to  copper which increase 
the endurance diminish the electrical conductivity; w ithin the “ tough pitch ” 
range oxygen appears to  have little influence on the endurance. No da ta  on 
oxygen-free copper are available.—A. R . P.

Diffusion of Positive Ions of Salts through Copper at a High Temperature. 
Analysis of the Ions Emitted with the Aid of a Mass-Spectrograph. Jean  
Cichocki (./. Phys. Radium, 1932, [vii], 3, 478-485).—Chlorides of lithium, 
sodium, potassium, magnesium, copper, strontium , barium , nickel, and 
aluminium diffuse through copper foil a t  900°-1320° C. and give rise to  the 
emission of positive ions from the surface. These ions have been analysed by 
the mass spectrograph and arc shown to  consist of both  simple cations of the 
salt and complex ions containing copper.—E . S. H.

Photoelectric Effect at Magnesium Surfaces. H . Gerding and R. Gerding- 
Iiroon (Rec. trav. chim., 1932, 51, 612-618).— [In  German.] The photo
electric effect has been measured a t  a  surface of magnesium. The effect is 
reduced by exposure of the m etal surface to  oxygen.—E. S. H.

On the Oxidation of Mercury by Air. A. Stock, F . Gerstner, and H. 
K ohler (Naltinviss., 1932, 20, 954-955).—The dissolution of mercury in w ater 
and aqueous solutions proceeds w ith the interm ediate formation of mercuric 
oxide, and is particularly rapid when air is bubbled through the mixture. 
Some solubility m easurem ents are given. The vapour of mercuric oxide 
dissociates a t  room tem perature. The importance of mercuric oxide for some 
physical, chemical, and biological processes is discussed.—J . W.

The Electrical Conductivity of Mercury at High Temperatures and Pressures. 
W erner Braunbek (Physikal. Z ., 1932, 33, 830-831).—Read before the V III  
Deutsche Physikertag, September, 1932. The electrical conductivity of 
mercury under 300 atm . pressure is found to decrease linearly with increase of 
tem perature from 0° C. to  650° C.—J . S. G. T.

The Thermionic and Photo-Electric Work Functions of Molybdenum. 
Lee A. D uBndge and W. W . Roehr {Pkys. Rev., 1932, [ii], 42, 52-57).—The 
photo-electric and thermionic emissions of molybdenum were studied during 
prolonged degassing a t  high tem peratures. In  the final degassed sta te , photo
electric curves, analysed by Fowler’s method, gave the true work function as 
4-15 M 0-02 v. a t  both room tem perature and 940° K . Thermionic data  gave 
th e  W ork function as 4-15 v. in  complete agreem ent w ith the photo-electric 
m ethod; the value of the constant A  in the Richardson equation was 55 am p./ 
cm-.deg.-, in good agreem ent with the theoretical value of 60. Incompletely 
degassed specimens m ay reach apparently stable states, and these account for 
the slightly different values previously found by Dushman, Rowe, Ewald, and 
K idner {Phys. Rev., 1925, [ii], 28,338; this J ., 1925, 34, 378), and M artin (Pkys. 
Rev., 1929, [ii], 33, 881; this J ., 1929, 42, 405).—'W. H.-R.

The Electrical Conductivity of Oxygen Occluded by Palladium. Donald P. 
Sm ith [Z. Physik, 1932, 78, 815-823).—Experim ental results of measurements 
of the electrical resistance of a  palladium wire either containing occluded 
oxygen or after evolution of this oxygen from the wire, confirm S.’s previous 

-conclusion th a t the resistance of palladium containing anodieally occluded 
-oxygen is changed by such occlusion in a m anner associated w ith the gas itself 
(see following abstract).—J . S. G. T.

The Assumption of the Transport of Electricity by Oxygen in Metals. Alfred 
•Coehn (Z. Physik, 1932, 78, 824-825).—C. considers th a t no evidence for the 
actual transport of electricity by  occluded oxygen in  metals has been brought 
forward by Sm ith (see preceding abstract).—J . S. G. T.
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The Role oi the Platinum Metals in Dental Alloys. E . M. Wise, W alter S. 
Crowell, and J .  T. Eash (Trans. Amer. Inst. M in . Met. Eng., 1932, 99, (Inst. 
Metals Div.), 363-407; discussion, 407-412).—See this J., 1932, 50,476.-—S. G.

Vacuum Apparatus ior Measuring Thermal Expansion at Elevated Tempera
tures, with Measurements on Platinum, Gold, Magnesium, and Zinc. J .  B. 
Austin (Physics, 1932,3, 240-267).—An apparatus for measuring linear therm al 
expansion in  vacuo between room tem perature and 950“ C. by an optical in ter
ference method is doseribcd. Although designed primarily for m etals which 
oxidize readily, it  appears to be applicable to all metals in tem perature ranges 
through which their vapour pressure is low. 1, denoting the length a t  t° C. of 
a  rod of length l0 a t  0° C., the following relationships were determined experi
m entally : for platinum , /, =  ?0(1 -|- 8-868 X 10~®i +  1-324 X 10-°i2) ; for
gold, / , =  /„(! +  14-06 X 10-°/ +  1-672 X 10-s<2 +  1-197 X 10-12i3); for mag
nesium (annealed a t  above 250° C.), I, — ?0[1 (24-80 +  0-0096U2) X 10"®].
A study of the expansion of zinc single-crystals yields no evidence for the 
existence of more than  one polymorphous form between 20° and 350° C. The 
vaporization of magnesium and zinc in  vacuo was much greater than  was antici
pated from their behaviour in  a ir a t  1 atmosphere pressure, and it  is suggested 
th a t the true  vapour pressure of metals a t  tem peratures of a  few hundred degrees 
m ay be greater than  is commonly supposed.—J .  S. G. T.

Radioactivity of Samarium. G. Hevesy and M. Pahl (Nature, 1932, 130, 
S46-847).—Samarium is found to possess a radioactivity, which is no t due to 
the presence of any known radioactive element.—E. S. H.

The Atomic Weights of Selenium and Tellurium. O. Honigschmid (Nalur- 
•uiiss., 1932, 20, 659).—New determ inations of the atom ic weights of these 
elements are in  very close agreem ent with those obtained by the mass spectra 
m ethod; tho values obtained were : selenium, 78-962 J ;  0-002; tellurium 
127-587 ±  0-019.—J. W.

The Colour of Silver as a  Function of Its Surface Nature. A. Kutzclnigg 
(Kolloid-Z., 1932, 61, 48-50).—The repetition of reflections, caused by the 
increasing looseness of packing of the crystallites, produces changes in  the 
colour of silver, which passes from the mirror-like state , through m att-w hite, 
yellowish-grey, brownish-black, to  black. In  all those forms a yellowish colour 
can be recognized photometrically.—E. S. H .

Changes in the Specific Heat of Tin in the Superconducting State. W. H. 
Keesom (Pontificia Acad. Sci. N ovi Lyncaei, Sci. Nuncius Jiadiophonicus, 1932, 
(14), 6 -7 ; C. Abs., 1932, 26, 5S24).—Between 3-70° K . and 3-72° K . the sp. 
heat of tin  diminishes from 0-0078 to  0;0054.—S. G.

Measurements Employing Liquid Helium. XVIII.—The Behaviour of 
Super-Conducting Tin under the Incidence of Slow-Moving Electrons. W. 
Meissner and K . Steiner (Wiss. Abhgndl. Physikal.-Tech. Reichsanst., 1932, 16, 
135-146).—R eprinted from Z. Physik, 1932, 76, 201-212; see this J ., 1932, 50, 
467— M. H.

The Equilibrium Sn +  2C02 —  Sn02 4- 2CO. G. Meyer and F . E . C. 
Scheffer (lice. irav. chim., 1932, 51, 569-573).—Tho composition of gas in 
equilibrium w ith tin  and stannic oxide a t 500“ C. is carbon dioxido 73-6, 
carbon monoxide 26-4%; a t 800° C. it  is carbon dioxide 79-8, carbon monoxide 
20-2%. Tem perature has no great influence. The heat of reaction is deter
mined as 3800 grm.-eal. per mol.—E. S. H.

The Emission of Positive Ions from Hot Tungsten. P . B. Moon (Proc. 
Cambridge Phil. Soc., 1932, 28,490—196).—The positive-ion currents em itted by 
tungsten a t tem peratures between 3000° K . and 3200° K . have been measured. 
The “ w ork-function”  associated w ith tho ionic evaporation appears to lie 
between 10 and 11 electron volts.—E. S. H.

Conduction of Heat and Electricity in Zinc and Cadmium Crystals. E . 
Goens and E . Griineisen {Wiss. Abhandl. Physikal.-Tech. Reichsanst., 1932, 16,
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220-236).—R eprin t from A nn. Physik, 1932, [v], 14, 164-180; see this J ., 
1932, 50, 596.—M. H.

Stresses Produced in a Circular Plate by Eccentric Loading and by a  Trans
verse Couple. Raym ond Jefferson R oark (Bull. Univ. Wisconsin, Eng. Exper. 
Sla. Series, No. 74, 1932, 1-41).—Expressions for the stresses and deflections 
produced by centrally loading circular plates w ith either free or fixed edges 
are. given, w ith reservations as to the am ount of deflection compared w ith 
thickness of plate. The deflection for eccentrically loaded plates w ith free 
edges, and the curvature and stresses involved, are expressed by equations ; 
further expressions give deflection and curvature values for eccentric loading 
of plates w ith fixed edges, and it  is assumed th a t these equations aro also valid 
for determining stresses. No m athem atical analysis is arrived a t  for the 
action of a  transverse couple centrally applied, although an empirical formula 
for the m aximum flexural stress is given, w ith an approximation to  the value 
for shear stress. The effect of a  central hole in a plate thus stressed is con
sidered, and the case of an actual failure in service is found to  give results in 
fair accordance w ith the proposed formulfe.—P. M. C. R.

Metallic Films and Surfaces. K . R ichter (Kolloid-Z., 1932, 61, 208-218).— 
The processes available for obtaining metallic films aro classified a s :  (1) 
mechanical methods (rolling, beating, spraying), (2 ) chemical methods (electro- 
depos'tion, reduction, therm al decomposition), and (3) condensation methods 
(condensation of vapour and cathode sputtering). A  review is given of the 
properties (mechanical, optical, magnetic, electrical, and photo-electric), 
chemical reactivity, and structure of these films. Technical applications of 
metallization, particularly the silvering of non-metallic substances, are 
discussed.—E. S. H.

Non-Conducting Modifications of Metals. J . K ram er and H . Zahn (Natur- 
wiss., 1932, 20, 792).—A short prelim inary report on the special electrical 
properties of th in  m etal films of iron, nickel, platinum , zinc, copper, tin , 
antimony, and the changes they  undergo on heating.— J .  W.

On the Absolute Magnitude of Metal Surfaces. O. Erbachor (Naturwiss., 
1932, 20, 944—945).— From the  quan tity  and  magnitude of the more noble 
atom s deposited in a monatomic film on a m etal surface the absolute magnitude 
of the surface can be determined. The active p a rt of the absolute surface of 
the more noble metals (referred to  the measured surface) can be determ ined by 
charging the surface w ith hydrogen atoms. Polished nickel, silver, and gold 
have an absolute surface which is 1-7 tim es as great as the measured surface; 
after rubbing w ith emery this value increases to  2-5, and in both cases i t  is 
independent of the grain size. The active surface of polished platinum  is 
0-07-0-44, th a t of platinum  rubbed with emery 2-1, and th a t of platinized 
platinum  17 tim es as great as the measured surface.—J . W.

Eleventh Report of the German Commission for Atomic Weights. M. Boden- 
stcin, O. Hahn, 0 . Honigschmid, an d R . J . Meyer (Ber. dent. chem. Ges., 1931, [B], 
64,1-21).—The following atomic weights have been re-determined, in each case 
by chemical m ethods; calcium, thallium, arsenic, tantalum , sulphur, chromium, 
chlorine, rhenium. The existence of isotopes has been dem onstrated in  the 
following cases: krypton, xenon, mercury, chromium, molybdenum, and the 
atomic weights of these elements have been revised accordingly. Spectro
scopic methods have shown the existence of isotopes of oxygen, nitrogen, 
chlorine, and lead, and radiological investigations have been made on the 
possible existence of isotopic forms of polonium and radium. In  both cases 
the results wero negative.—P. SI. C. R.

On the Lorentz-Lorenz Correction in Metallic Conductors. R . de L. Kronig 
and H. J .  Groenewold (Proc. K . Alcad. Wet. Amsterdam, 1932, 35, 974-978).— 
[In  English.] A m athematical treatm ent.—E. S. H.
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II.—PROPERTIES OF ALLOYS

(Continued irom  pp . 0-10).

Studies on Light Alloys. Luigi Losana ( Indu stria chimica, 1930, 5, 145- 
150; C. Abs., 1930, 24, 5701).—Tlic coeff. of therm al expansions, heat con
ductivity, and sp. heat a t  various tem peratures of a  number of alum inium - 
silicon, and aluminium-magnésium alloys have been measured. The equili
brium curves are shown. The following conclusions arc reached : the coelf. 
of expansion of aluminium-silicon alloys up to 500° C. decreases w ith increasing 
silicon; magnesium-aluminium alloys show a similar decrease w ith increasing 
aluminium. The heat conductivity of aluminium-silicon alloys decreases 
w ith increasing silicon (a very large drop is noted with 0- 1 %  silicon) ; magno- 
sium-aluminium alloys show decreases when small quantities of aluminium 
are added to  magnesium, and vice versa, w ith a sudden jum p a t  about 55% 
magnesium, corresponding w ith Al2Mga (electrical conductivity shows a similar 
phenomenon). Sp. heats decrease rapidly w ith increased silicon, whilst with 
magnesium-aluminium there is a  rapid drop with increased aluminium up to 
20%  aluminium, followed by a slow increase up to 60% magnesium, and then a 
gradual drop. This maximu m is most noticeable a t  lower tem peratures.—S. G.

A New Aluminium Alloy. [------  Harden] (Met. Ind. (Bond.), 1932, 41,
488).—A short note, describing the mechanical properties and applications of 
an aluminium alloy containing 2-4%  of chromium and small percentages of 
nickel and manganese. I ts  melting point is about 700° C-, and i t  is said to  be 
particularly suitable for castings, to  bo bu t little  heavier than aluminium, and 
to  have the hardness and strength of m any steels.—J . H. \V.

Equilibrium Relations in Aluminium-Cobalt Alloys of High Purity. W il
liam L. F ink and H . R . Frechc (Trans. Amer. Inst. M in. Met. Eng., 1932, 99, 
(Inst. Metals Div.), 141-148 ; discussion, 148).—For abstract of the paper see 
th is ./., 1932, 50, 221. In  the discussion, the method of determining the com
position of a  m elt in equilibrium w ith a  constituent which is freezing out is 
discussed briefly by W. M . Peirce and W. L . F in i.—A. R . P .

Cadmium in Aluminium-Copper Alloys for the Manufacture of Electrical 
Conductors. Anon. (Alluminio, 1932, 1, 315).—An abstract of an  account of 
some work done by  Bosshard on the suitability of cadmium-copper-aluminium 
alloy wires for electrical conductors and published in the Bulletin d' Information 
du Bureau, International de l'Aluminium , No. 23. This alloy behaves better 
than  Aldrey in th e  Mylius test, bu t worse in corrosion tests  in sodium chloride- 
hydrogen peroxide solution ; its mechanical properties are much inferior to  those 
of Aldrey and its  electrical conductivity is only slightly superior.—G. G.

Study of Certain Light Alloys of Aluminium and of “  Aluminium-Bronze ”  
[for Coinage]. Camille Matignon (Chim. et Irul., 1932, 28, 23-36).—Cf. this 
J ., 1932,50,534. The th ird  series of alloys investigated included the following : 
(1) containing nickel 1-2-3% ; (2) Dauvin alloys “ D 13,” “ D 135,”  “ D 75 ” ; 
(3) T hiébaut alloys 2 , 3, 5, and 10 ; (4) containing manganese 5-10%  ; (5) con
taining manganese 1-3-5% ; (6) alloy “ A 5 ”■ prepared by M. Badin according 
to  Boutes’ formula, and (7) Silverine made by Gclley. These various materials 
have been subjected to  certain mechanical tests, the results of which are 
given, and compared w ith similar results obtained in the case of other 
groups. A further group of trials has been made with some of the alloys 
previously examined which have given superior results, and also w ith a Montloy 
alloy, Savoye alloy, and some Badin and Durvillo types of aluminium-bronzes. 
The general conclusions from a huge mass of tables are set ou t a t  length.

—W. A. C. N.
Investigations of Duralplat Sheets. K arl Schraivogel and Erich K . O. 

Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 1932, V13-18).—Reprinted 
from Z. Metallkunde, 1932, 24, 57-62. Cf. this J ., 1932, 50, 424, 728.—B. BI.
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On the Effect ol Magnetic Treatment on the Age-Hardening of Quenched 
Steels and Alloys [Duralumin]. Yosiharu M atuyam a (Kinzoku no Kenkyu, 
1932, 9, (9), 367-377).— [In  Japanese.] See this J., 1932, 50, 660.—S. G.

The Mechanics of Plastic D eform ation: The Flow of Duralumin Through 
Orifices. S. I . Goubkin (J. Rheology, 1932, 3, 501-548).—Experim ental deter
minations of the tensile strength, Young’s modulus, hardness, and the flow char
acteristics a t  various tem peratures and pressures, of Duralum in annealed a t 
350° C., are detailed and discussed. A theory of plastic flow is developed.

—J . S. G. T.
Experiments with “ C 17 ST ”  and Duralumin “ 6 8 1 Z B ”  Sheets. I.— 

Mechanical Tests. II.—Corrosion Tests. Iv. Sohraivogel and E- K . O.
Schmidt (Jahrb. dent. Versuchsanst. Luftfahrt, 1931,20*).—The alloy “ C 17 ST ” 
(Aluminum Company of America) after quenching from 495° C. and ageing a t 
160° C. has better mechanical properties bu t poorer resistance to corrosion 
than  the alloy “ 681 ZB.”—B. Bl.

Comparative Experiments with German and French Duralumin Sheets. 
K. Schraivogcl (Jahrb. dent. Versuchsanst. Luftfahrt, 1931,19*).—Sheets of the 
German Duralum in “ 681 B ”  are sta ted  to  bo superior to  sheets of French 
Duralum in in tensile and plastic working properties.—B. Bl.

Experiments with KS-Seewasser Sheets. E . K . O. Schmidt and K. 
Schraivogcl (Jahrb. deut. Versuchsanst. Luftfahrt, 1931, 20*-21*).—Some 
values are given for the mechanical properties and resistance to  corrosion of 
sheets of KS-Seowasser.—B. Bl.

[Birmasil Special] A High-Strength Light Casting Alloy. Anon. (Nickel 
Bulletin, 1932, 5, 202-203; and (abstract) Met. Ind . (Lond.), 1932, 41, 518).— 
Discusses the properties of “ Birmasil Special”  alloy—an alum inium alloy 
containing up to 3-5% nickel w ith 8-13%  silicon.—J . H. W.

Equilibrium Relations in Aluminium-Zinc Alloys of High Purity. William 
L. Fink and K en t It. Van H orn (Trans. Amer. Inst. M in . Met. Eng., 1932, 99, 
(Inst. Metals Div.), 132-140; discussion, 140).—See this J., 1932, 50, 223.

—S. G.
Helumin Light Metal. L. Lang (Rev. Fonderie nioderne, 1932, 26, 374).— 

Brief note on the properties of a light aluminium alloy Helumin.—J .  H . W.
Some Mechanical Properties of the Light Metals and Criteria for their 

Application. G. Guzzoni (Ingegnere. Rivista Tecnica del Sindacato Nazionale 
Facisla Ingegneri, 1931, 5, (3). See J., 1932, 50, 348.—S. G.

Precipitation Hardening : Contributions to the Micrography of the Alu
minium Alloys. H . Rohrig (Light Metals Research, 1932, 2, (18), 6- 8).—T rans
lated from Z . Metallkundc, 1932, 24, 181-184, 207-210. See this J ., 1932, 50, 
726.—J .  C. C.

The Diffusion of Metals in the Solid State. The Diffusion of Copper and 
Aluminium. G. Grube and R. Haefnor (Z. Elektrochem., 1932, 38, 835-842).— 
The diffusion of copper and aluminium in one another a t  600° C. when copper is 
plated on to  aluminium has been investigated. Chemical analysis and micro
scopic examination show distinct zones of diffusion as: (1 ) pure copper; (2 ) 
the compound CuA12; (3) the eutectic (32% copper); (4) the tj-solid solution; 
(5) pure aluminium. Adherence of the diffusion layer on the eutectic is poor 
owing to  the brittleness of the latter. On the other hand, surface hardening 
of th e  aluminium occurs when the conditions are such th a t the saturation con
centration of the Tj-solid solution is no t or only a little exceeded. The Brincll 
liardness of the copper surface of the specimens was raised from 25 to  72 by 
heating them  w ith aluminium powder and dehydrated cupric chloride. The 
hardness was also raised when a coppcr-aluminium alloy containing about 80% 
of copper was heated w ith aluminium powder and ammonium chloride. The 
diffusion of copper into aluminium resulting in  the formation of the ij-solid 
solution is as rapid as th a t of aluminium into copper resulting in the formation 
of the a-solid solution.—J . H . W.
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Some Results Obtained by the Cementation Method on the Metal Couples : 
Copper-Beryllium, Copper-Silicon, Silver-Beryllium, Silver-Silicon, Gold- 
Beryllium, and Gold-Silicon. L . Loskiewicz (Congrès internat, mines, Liège,
1930, Juno 22-28; and Métallurgie, 1930, 535-545).—Seo this J ., 1931, 47, 
516.—S. G.

“ Aluminium-Bronze.”  J . Strauss (Canad. Mach., 1932, 43, (4), 26-27).—• 
A report of an address to  the Ontario Chapter of the American Society for 
Steel Treating. An account is given of the alum inium-copper series of alloys, 
w ith their m ain applications, and their properties in the cast, heat-treated, 
rolled, and drawn states are doseribed. The effects of small additions of other 
metals are enumerated, and the special drawbacks of the “ alum inium - 
bronzes ” in regard to  shrinkage, segregation, and grain-growth are discussed.

—P. M. C. R.
Magnetic Properties of the System [of Alloys] Mn-Cu-AI. S. Valentiner 

and G. Bcckor (Pliysikal. Z., 1932, 33, 872).—Read before the V III Deutsche 
Physikertag, September, 1932. The magnetic susceptibility of tho m an
ganese-copper alloys containing 10-35% of manganese shows a  largo tem pera
ture coeff. a t  low tem peratures. A systematic determ ination of the physical, 
including magnetic, properties of the manganese-aluminium-copper alloys has 
been carried out, and the results arc correlated. Structural peculiarities found 
by Personn in the case of the alloy M n-Al-Cu2 arc confirmed by the magnetic 
characteristics of tins alloy.—J. S. G. T.

Investigation of the Workability of Copper-Manganese Alloys of High 
Electrical Resistance. M. P . Slavinsky, A. P . Belaiew, and R . R. Syromiat- 
nikov (Metallurg (Metallurgist), 1932, 7, (2), 3-16).—[In  Russian.] Tho 
theory of electrical conduction through metals is briefly examined. In  alloys 
used as electrical resistances the conductivity, tem perature coeff. of 
resistance, and therm al e.m.f. should be as low as possible. Theso conditions 
are most satisfactorily fulfilled by solid solutions in which the greatest obstacles 
to  the passage of the current are presented by tho irregular distribution of tho 
atoms. Although i t  should bo theoretically possible to  cast alloys w ith tho 
desired electrical properties, the requirem ent th a t tho casting m ay readily be 
worked into strip, wire, &c., introduces complications, in  tho copper- 
manganese alloys, the maximum resistance attained is 135-70 microhm 
with 36-8% copper, bu t the lim it of workability lies a t  32-34% manganese, 
above which a change in structure occurs. Small quantities of calcium are 
without effect on tho properties of the alloys, bu t facilitate their preparation. 
The addition of aluminium is desirable, since i t  reduces the tem perature coeff. 
and removes tho therm al e.m.f. Tho workability of the alloys is improved by 
annealing below 600° C. X -ray analysis and micrographie examination alone 
are insufficient to  indicate tho changes in electrical resistance and workability 
of the alloys of tho Manganin type.—M. Z.

Influence of Impurities on the Properties of Bronzes.  Ameline ( Usine,
1931, 40, (19), 31).—A bstract of paper read before the Association Technique 
do Fonderie. Seo this J ., 1932, 50, 602.—H . W. G. H.

Special Bronze for Telephone and Telegraph Conductors. [F. Freude] ( Wire 
and Wire Products, 1932, 7, 284-285, 303, 387, 390-391, 396).—Translated by 
Samuel J . Rosch from Metallbörse, 1931, 21, 1491, 1539, 1673. See this J .,
1932, 50, 376.—J . H. W.

Bronzes, Brasses, and Atmospheric Corrosion.  ----- Dubercct (Rev.
Fonderie moderne, 1932, 26, 407-408).—Discusses tho compositions and quali
ties required of “ good ” bronzes and brasses possessing high resistance to  
atm ospheric corrosion.—J. H. W.

The Resistance of Copper and Its Alloys to Repeated Stress. III.—The 
Brasses and Nickel Brasses. H . W. Gillett (Metals and Alloys, 1932, 3, 257- 
262).—A correlated abstract. The latest available data  are tabulated for the 
static and dynamic mechanical properties of 60 : 40, 65 : 35, 70 : 30, 75 : 25,
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80 : 20, 85 : 15, and 90 : 10 brasses, Muntz metal, and brasses containing 
10-20% nickel w ith 53-74% copper. All these alloys are stronger than copper, 
and all are liable to  fail by corrosion-fatigue, b u t this tendency decreases with 
increasing copper content. The alloys can be over-cold-worked, and notches 
and similar surface irregularities tend to produce early fatigue failure.—A. P.

Free-Cutting Brasses. P . M. (Machinery (.Land.), 1932, 40, 109-171).— 
Free-cutting brasses are all in the a-[i group, and contain a  small proportion of 
lend, which, if properly distributed, causes turnings to  break off short. The 
addition of up to  2-5% of nickel increases ductility and tends to  make the 
distribution of lead more uniform. Brass containing up to  1% of silicon has 
recently been introduced and, while no t quite so ductile as the nickel alloy, is 
harder and possesses valuable abrasion-resisting properties. Details of the 
composition and mechanical characteristics of these alloys are tabulated.—J. C.

Tungum Alloy. F.dwin Gunn (Architect, 1932, 132, 131).—Discusses the 
properties of Tungum, which is described as containing 85% copper. Cf. this 
J ., 1932, 50, 539.—P. M. C. R.

[Lead-Tin-Cadmium] Ternary Alloy in Rochdale. H. A. Braddock 
(Plumbing Trade 1932, 12, 173-174).—The best m aterial for pipes for 
Rochdale (Lancashire) w ater has been found to consist of lead 98-25, tin  1-5, 
and cadmium 0-25%. The ultim ate strength (1-69 tons/in.2) is considerably 
higher than  th a t of lead. The fatigue lim it is 0-57 tons/in.2. The greater 
tensile strength has made i t  possible to  m anufacture pipes of tw o-thirds the 
weight of ordinary lead pipes. Experim ents show- th a t the am ount of lead 
dissolved from these pipes by the moorland w ater is much less than  th a t 
dissolved from lead pipes.—E. S. H.

Electrical Conductivity and Constitutional Diagram of Binary Alloys. VII. 
—The Lithium-Cadmium System. G. Grube, H . Vasskuhler, and H. Vogt 
(Z. Elektrochem., 1932, 38, 869-880).—The lithium -cadm ium  alloys have been 
investigated by means of heating and cooling curves, temperature-resistancc 
curves, and the expansion of the solid alloys. Thermal analysis revealed 5 
different solid-solution ranges. The conductivity isotherms of the alloys 
containing up to 61-4% of lithium  show- 2 marked peaks, a t  25 and 50% 
lithium. These were confirmed by therm al analysis, and proved the existence 
of the hitherto unknow-n compound LiCd3. LiCd crystallizes directly from 
the melt ; LiCd3 forms during cooling by precipitation from the (1-solid solution 
a t  370° C. A third, hitherto undetected, compound, L i3Cd, was revealed by 
therm al analysis, and is formed by the cooling of the y-solid solution a t 
270° C. The results were correlated to form the constitutional diagram of 
the series.—J . H. W.

Booth’s Wrought Elektron. Anon. (Alum inium  Broadcast, 1932, 3, (34), 
8-15).—-A full account is given of the composition, properties, uses, and com
mercial forms of the alloys “ AZM ” and “ AM. 503.” Tables are included 
of the mechanical and physical properties of the alloy “ AZM ” both in  the 
extruded and forged conditions and a t  high tem peratures, and of the alloy 
“ AM. 503 ” as extruded or rolled.—J . C. C.

Magnesium-Tin Alloys. Anon. (T in, 1932, August, 4-5).—A brief account 
is given of the properties of an alloy containing tin  6, cadmium 1, zinc 1, 
manganese 1, and magnesium 91%. This alloy has good casting and corrosion- 
resistance properties.—J. H . W.

Dow Metal. Anon. (Chem. and Met.. Eng., 1932, 39, 520, and Met. Ind. 
(Land.), 1932, 41, 466).—Short n o tc . - J .  H. W.

Mercury as a Dispersion Medium (The Colloidal Nature of Iron Amalgam). 
N. M. Tchuiko (Ukrainskii Khemitchnii Zhurnal (J. Chim. Ukraine), 1931, 6, 
(5/6), 229-240).— [In Ukrainian, w ith Russian summary.] True amalgams, if 
added to  iron amalgam which is a  colloidal system, either cause the iron to 
separate (zinc amalgam) or stabilize the amalgam (tin amalgam). To ascertain 
the effect on the rate  of separation of the iron, of changes in viscosity due to
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the addition of true amalgams, the viscosity of the system before and after 
sedimentation, w ith and w ithout addition of zinc and tin  amalgams, has been 
determined. The viscosity is greater before sedimentation, whereas in the 
case of a true  amalgam the viscosity differs little from th a t of pure mercury. 
The increased rate  of sedimentation caused by the addition of zinc amalgam 
is attribu ted , no t to  a  change in viscosity, b u t to  an increase in the size of 
the iron particles. The stability of iron amalgams is ascribed to the difference 
in potential between the iron and the mercury, and from preliminary cata- 
phoresis experim ents the iron appears to  be positively charged.—M. Z.

Nickel Alloys and Their Application. Anon. (Werkzeug (Suppt. to 
Maschinenkonstrukteur), 1932, 8, 49).—A sum m ary of the beneficial effects 
produced by additions of nickel to  “ alum inium-bronze,” bearing bronze, and 
various types of steel.—P. M. 0. R .

Konal—or Konel. A High-Temperature Alloy. Anon. {Met. Ind. (Lond.), 
1932, 41, 440).—A short note on Konal, a  nickel-base alloy, a typical com
position of which is cobalt 18, iron 6, titanium  2-5, and nickel 73-5%.

—J. H. W.
Kanthal—a New Electrical Resistance Alloy. Anon. (Machinery (Lond.), 

1932, 41, 192-193).—Cf. J ., this volume, p. 14. K anthal is an alloy having 
higher resistivity, lower sp. gr., and greater resistance to  sulphur a ttack  than 
the nickel-chromium alloys. I t  is made in three grades, A l, A, and I), suitable 
for tem peratures up to  1325°, 1250°, and 1150° C., respectively.—J . C. C.

[Monel Metal.] Anon. (Power Plant Eng., 1932, 36, 626).—A summary 
of the results of recent mechanical tests  on Monel metal, w ith special reference 
to large forgings. Details are given of longitudinal and transverse tests made 
on a  propeller shaft 14 ft. in length and 6 in. in diam.—P. M. C. R .

Effect of Cold-Working on the Izod Notched-Bar Impact Value of Monel 
Metal. N. B. Pilling (Proc. Amer. Soc. Test. Mat., 1932, 32, (II), 576-583).— 
See this J., 1932, 50, 430.—S. G.

The Internal Friction of Potassium-Sodium Alloys in the Liquid State. R. 
Krem ann, Max Pcstemer, and Hellm ut Schreiner (Bee. trav. chim., 1932, 51, 
557-563).—[In German.] The relative viscosities of liquid alloys of potassium 
and sodium over the whole range of compositions have been determined a t 
125° C. As the am ount of potassium is increased the relative viscosity falls, 
passes through a  minimum a t  about 25% potassium, then rises to a very 
sharp maximum a t  77% potassium, and thereafter falls rapidly. The sharp 
maximum corresponds w ith the composition K ,Na. There is no inflection to 
indicate the formation of N a2K , which is known in the solid sta te .—E. S. H.

Two Methods of Forming Sodium and Potassium Nitrides. H . W atten- 
berg (Ber. deut. them. Oes., 1930, [B], 6 3 ,1667-1672).—The nitrides of sodium 
and potassium m ay be prepared by : (1) direct union of the metal w ith elec
trically-activated nitrogen, when nitride (X 3N )and azide (XN3) .are successively 
form ed; (2) the action of heat oh the azide, which loses nitrogen, w ith some 
tendency to  explosion, a t  350° C .: heating m ust therefore be carefully 
regulated. The nitride is also obtained by heating the azide w ith the m e ta l; 
the reaction then  proceeds a t  about 200° C. The properties and reactions of 
sodium nitride, and the preparation of potassium and rubidium nitrides from 
the corresponding azides, are discussed.—P. M. C. R.

Hoyt Metals. Anon. (Indian Eng., 1932, 92, (2), 36-37).—A survey of the 
properties and functions of white bearing metals, together w ith a  description 
of the proprietary alloy “ No. 11 ” (tin 91-40, antim ony 3-49, copper 4-31, 
lead 0-18, nickel 0-55%, iron and aluminium, trace), for which are claimed 
exceptional toughness and resistance to breakage, w ith high anti-frictional 
properties.—P. M. C. R.

Zinc-Base Die-Casting Alloys. Anon. (Met. Ind . (Lond.), 1932, 41, 642).— 
A trade booklet has been issued describing certain zinc-base die-casting 
alloys. The physical and mechanical properties are given of 4 of these alloys,
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containing,respectively{% ): alum inium 4 1 0 each; copper2-70,nil, 1-00, 1-25; 
magnesium 0-03, 0-04,0-03, n il; the remainder being 99-99 -j- zinc.—J . H . W.

The Age-Hardening of Metals. Paul D. Merica (Trans. Amer. Inst. M in . 
Met, Eng., 1932, 99, (Inst. Metals I)iv.), 13-54).—Eleventh [American] In s ti
tu te  of Metals Division lecture.—An extensive review of the mechanism of 
age-hardening, w ith a  critical discussion of m odem  theories on the subject, a 
bibliography of 65 references, and a  table showing practically all the known 
system s in  which age-hardening can occur.—A. R . P .

Effect of Magnetic Treatment on Age-Hardening of Quenched Steels and 
Alloys. Yosiharu M atuyama. E . G. H erbert (Mctallxirgia, 1932, 7, 23-24). 
—Experim ental work on the magnetic hardening of metals (this J ., 1931. 
47, 339, 379, 432) by H erbert has no t been confirmed by M atuyam a (this J ., 
1932, 50, 660). An abstract is here given of the la tte r 's  work, followed by 
correspondence by H erbert on th e  results obtained. I t  is claimed by H erbert 
th a t in order to reproduce experimental results of an  unusual character experi
m ental conditions should be closely reproduced, and  th a t an essentially 
different method has been adopted by Matuyama. The two methods of experi
m enting are discussed, and it  is sta ted  th a t one method takes account of both 
elastic and plastic deformations, w hilst the o ther measures plastic deforma
tions only. The essential precautions necessary in  carrying ou t such investiga
tions are given in  detail, and  reference is made to  further work on the ageing 
changis following th e  mechanical, therm al, and magnetic disturbance of 
metals, starting  from the purest obtainable gold, nickel, and iron, up  to  hardened 
tool steel, which it is claimed confirm the results of the previous investigations.

-d r . w .  D.
Electromagnetic Surface Hardening of Alloys. G. Mahonx (Science el 

Indvstrie, 1932, 16. 401-4OS. 459—469).—Previous work, mainly on steel (see 
Comfit, rr : S.. 1930. 191, 132S, and  this J . ,  1931, 47, 22S) dem onstrates the 
effect on this type of hardening of nature of materia], its  therm al history 
previous to  treatm ent, and furnace tem perature. The present investigation 
is directed to  detecting changes in  (a) electrical resistance, (6) m icrostructure 
on exposing certain ferrous and non-ferrous m aterials to  an  electromagnetic 
field. The materials tested  for (a) were nickel-chrome-m olybdenum -steel, 
austenitic steel, cast-iron, Alugir, and magnesium. The methods of m easur
ing and reconfing the resistances are described and illustrated. In  each case 
the resistance first decreases, and ihen  shows a sudden rise, followed b y  a 
final decrease: when a  Faraday cage was used the process was much more 
gradual, and in  the case of Alugir did no t reach completion. The results of 
investigations of magnetic properties are  as y e t inconclusive. Materials 
examined for (b) included cast iron, several types of steel, clectrolvtic and 
other types of copper, 2 alloys of the Duralum in class. Alugir, and  "  R R . 50.” 
In  each case a distinct refinement of structure took place, accompanied by 
a redistribution of originally massive constituents; resistance to  a ttack  by 
etching reagents showed an appreciable increase, and hardness tes ts—no t yc-t 
applied throughout the series—show, in  addition to  a small b u t distinct increase 
a t  the periphery, a  considerably larger rise in  the interior of the samples. 
Desirable extensions of th e  investigation are outlined.—P . M. C. R .

Magnetic Moment and the Chemical Bond in Alloys. J .  Dorfm an (Xcins-c, 
1932, ISO. 506).—Assuming th a t atom s of copper, zinc, alum inium, and  tin  
entering the nickel lattice become singly ionized, i t  is calculated th a t the 
negative values of the magnetic m om ents of these foreign a tom s correspond 
•with the num ber of valency electrons left a ttached  to  th e  corresponding ion. 
A new approach to  the problem of the chemical bond between m etals is 
suggested.—E. S. H.

Permeability and Hysteresis Associated with Magnetization in the Energic 
Preferential Direction. Franz Preisaeh (Phvsihd, Z ,  1932. S3. 913-923).— 
P aper read before the V1U Deutsche Physikeriag. Septem ber, 1932. A ttcn-
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tion is directed to  the effect of tensile stresses on the magnetic properties of 
metals and alloys, and to  the phenomena of spontaneous demagnetization and 
a reversible inversion of m agnetization exhibited by thoroughly annealed 
Permalloy.—J . S. G. T.

Measurements Employing Liquid Helium. XIV.—Systematic Researches on 
the Superconductivity of Some Alloy System. W. Meissner, H. Franz, and H. 
Westerhoff (Wiss. Abhandl. Physikal.-Tcch. Beichsanst., 1932, 16, 57-100).—• 
Reprinted from An?i. Physik, 1932, [v], 13, 505-554; see this J., 1932, 50, 007- 
608.—M. H.

Measurements Employing Liquid Helium. XVI.—Investigations Relating 
to Superconduction in the Case of Carbides, Nitrides, Borides, and Silicides. W.
Meissner, H . Franz, and H. Westerhoff (IFiss. Abhandl. Physikal.-Tech. 
Beichsanst., 1932,16, 117-126).—R eprinted from Z. Physik, 1932, 75, 521-530; 
see this J ., 1932, 50, 352.—M. H.

Transformations of Solid Metal Phases. U. Dehlinger (Z. Physik, 1932, 79, 
550-557).—Cf. this ./., 1930, 44,558; 1931, 47, 330; 1932,50 ,306. A system 
of differential equations, which on integration yield expressions representing 
characteristic electrical resistance properties found in  the alloy AI„Zn3, is 
developed.—J . S. G. T.

The Equilibria Pb +  SnCl2 ^  PbCl2 +  Sn and Cd +  PbCl ^  CdCl2 r Pb 
in the Liquid State. (A Contribution to the Question of the Applicability of the 
Ideal Mass-Action Law.) F. ICorberand W. Olsen (Mitt. K .-W .-Inst. Eisen- 
forschimg, 1932, 14, (9), 119 -136).—The isotherms of these two heterogeneous 
equilibria deviate only slightly from the ideal mass action law on the side of 
the more noble metal, b u t much larger differences occur w ith high contents 
of the less noble metal. The reactions in the slag are highly dependent on the 
tem perature and are governed by the heats of formation of the constituents 
of the solid slag. The solidification diagrams of the alloys of the metals and 
their slag m ixtures afford good confirmation of the lim its of the approximate 
validity of the mass-action law and for the direction of the deviations.—J . W.

Representation of Polynary Systems. Ernesto Denina (Bee. trav. chirn., 
1932, 51, 624-626).—A discussion.—E. S. H.

III.—STRUCTURE
(M etallography; M acrography; Crystal Structure.)

(Continued from pp. 1C-19.)

Preparation of Graded Abrasives for Metallographic Polishing. .T. L. ltodda 
(Trans. Amer. Inst. M in . Met. Eng., 1932, 99, (Inst. Metals Div.), 149-155; 
discussion, 150-15S).—For abstract of the paper, see this 1931, 47, 656. 
In  the discussion, in which II. E . White, L . L . IVyman, E . 31. 1 Vise, IF. 31. 
Peirce, and  J . L . Bodda took part, it  is sta ted  th a t the nature of the liquid and 
the distribution of the particle size have a  considerable effect on the rate  of 
settling and the degree of packing of the particles of an abrasive. Crystalline 
alumina is claimed to give a more uniform powder after crushing than  natural 
emery.—A. R . P .

Preparation of Microtome Sections of Metals. J . Kisser (Z. u'iss. 31 ikruskop., 
1930, 47, 172-180; C. Abs., 1930, 24, 5691).—A general discussion of the 
cutting of hard  vs. plastic materials, based on analogies w ith paraffin section
ing. By using a  drawing cut, 2 ¡i sections of lead may be made. The use of 
sections, or the study  of cu t surfaces, is not discussed.—S. G.

Report of Committee E-4 [of A.S.T.M.] on Metallography. C. H . Davis and 
0 . E . H arder (Proc. Amer. Soc. Test. 3Iat., 1932, 32, (I), 507-509).—See th is ./ ., 
1932, 50, 485.—S. G.
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[X-Ray Studies of Phase Boundaries in] The Copper Zinc Alloys. Anon. 
(Metallurgist (Suppt. to  Engineer), 1932, 8, 168-170).—The work of Owen and 
Pickup (this J ., 1932, 50, 672) on the study of phase boundaries by X -ray 
methods is summarized. The value of the X -ray method and the lack of 
justification for some of the high claims m ade by certain investigators are 
discussed. W hilst X -ray study is valuable, i t  is limited and does no t render 
obsolete all o ther methods. Particular difficulties arise in the determ ination of 
the liquidus of a  system, in  the technique of high-tem perature X -ray analysis 
and analysis in  vacuo, and in preparing specimens of powder in a  refractory tube.

—R. G.
Discontinuous Extension of Zinc Crystals. R. Becker and E . Orowan (Z. 

Physik, 1932, 79, 566-572).—W hen a  zinc crystal is stressed in a  Polanyi 
apparatus until flow begins and the main load is then  removed, flow continues 
under small stress, falling asym ptotically to  zero. W ith high optical magni
fication, the timo-cxtcnsion curve is of step-likc character, the steepness of the 
step  increasing considerably with rise of tem perature. W ith approximation 
to  the ordinary conditions of tensile tests, the  steps become flatter, and so 
frequent th a t the impression of continuous extension is produced.—J . S. G. T.

Investigations Relating to Improvement (Vergütung) of the Zinc-Aluminium 
Alloy of Composition Al3Zn3. H erbert Meyer (Z. Physik, 1932, 78, 854).— 
Schwarz and Summa (Metallwirtschaft, 1932, 11, 369-371; t h i s 1932, 50, 
615), by X-ray analysis, have found a  cubic face-centred lattice characterizing 
the quenched alloy Al2Zn3; in tim e the hexagonal lattice associated with 
zinc mixed crystals is present to  an increasing extent. The authors correlate 
this result w ith the electrical properties of the alloy in term s of a “ sup
pressed polymorphism ” of the zinc (see Z. Physik, 1932, 76, 268; this J ., 1932, 
50, 472).—j .  S. G. T.

On Precision Measurements of Lattice Constants. F. Wover and 0 . Lohr- 
rnann (Mitt. K .-W . Inst. Eisenforschung, 1932, 14, 137-150; and (summary 
and discussion) Metallurgist (Suppt. to  Engineer), 1932, 8, 190-192).—Method's 
for the evaluation of Debye-Scherrer röntgenograms w ith the greatest possible 
accuracy arc critically reviewed, the different correction formula! and methods 
for extrapolating the measured values to  a  reflection angle of 90“ are dis
cussed and the procedure for obtaining lattice constants w ith the aid of a 
standard substance is described in detail.—J . W.

The Structure of Real Crystals. E. Orowan (Z. Physik, 1932,79 ,573-582).— 
0 . considers the theoretical bases of the hypothesis of secondary structure 
occurring in crystals, advanced by Zwieky (see Proc. Nat. Acad. Sei., 1931, 17, 
524) to  be untenable.—J . S. G. T.

On Crystal Threads and Fibrous Aggregation Forms. H. W. K ohlschütter 
(Kolloid-Z., 1932, 61, 270-280).—The formation of dendritic and similar crystal 
growths in metals is discussed.—E. S. H .

X-Ray Diffraction Patterns Show Strain in Metals. N. P. Goss (Metal Pro
gress, 1932, 22, (5), 48-51).—The crystal structure of certain substances, as 
shown by X -ray examination, is discussed, and the application of X -ray 
analysis to  the industrial study of m etals and alloys is described. Examples 
are given of the com parative study of X -ray diffraction patterns and of their 
interpretation.—P. M. C. R.

The Stereochemistry of Crystalline Compounds. Paul Niggli (Ber. deut. 
ehem. Ges., 1930, [B], 63, 1823-1838).—Crystalline, and especially inorganic 
compounds, are considered from the point of view of stereochemistry as 
applied to  molecular structure. Certain theoretically deduced crystallographic 
relationships are found to  agree w ith data  obtained experim entally; special 
consideration is given to  (1) the crystallographic systems of the elements, in 
their relation to  the periodic ta b le ; (2) the crystallography of certain in
organic compounds of the AB typo (sulphides, oxides, selcnides, carbonates, 
chromates, sulphates, &c.).—P. M. C. R.
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I V — CORROSION

(Continued from pp. 19-22.)

Blackening oi Aluminium. Anon. {Alum inium  Broadcast, 1932, 3, (34), 
3 ; and Met. Ind . (Lond .), 1932, 41, 130).—A note explaining th a t the apparent 
“ blackening ”  of alum inium which is boiled in w ater is due to interference 
colours produced by a  transparent film of aluminium hydroxide. The colora
tion  is no t tru ly  black, bu t usually varies between light brown and deep 
bronze.—J. C. C.

On the Causes of Corrosion Phenomena Occurring in Aluminium Kettles 
for Linseed Oil. G. E ckert (Farbe u. Lack, 1932, 37, 113; lies. Assoc. Brit. 
Paint M anuf. Rev., 1932, (26), 92).—Cf. th is 1932, 50, 82. In  experi
ments to  elucidate the cause of a  now instance of corrosion of aluminium 
vessels in which linseed oil was heated, i t  was found th a t no corrosion 
occurred so long as the tem perature did no t exceed 300° C. A vessel iii 
which the oil had reached a  tem perature of 370° C. was corroded, b u t only 
above the oil level, showing th a t vapour alone caused the damage. In  further 
experiments, copper and aluminium plates dipped into linseed oil heated to  the 
limiting tem perature showed loss in  weight after 17 hrs., and a greater loss 
occurred when the plates were exposed to  the condensed vapours from super
heated oil. I t  is im portant for the life of the heater th a t the tem perature of 
boiling bo carefully controlled.—S. G.

Technical Notes on the Alloy Chromal. Anon. (AUuminio, 1932, 1, 249- 
250).—Corrosion tests  on Chromal, “ ML 460,’! (aluminium w ith cln-omium
0-79 and nickel 2-3%) carried out by Bosshard and published in Bulletin 
du Bureau International d’A lum inium , No. 23, indicate th a t in  salt-w ater with 
or w ithout hydrogen peroxide this alloy behaves no better than  chromium-free 
aluminium alloys.—G. G.

Tests with Blistery Duralumin Sheets. K. Schraivogel (Jahrb. deut. Ver- 
suclisanst. Luftfahrt, 1932, 13).—The formation of detached blisters on the 
surface of Duralum in sheets during the high-temperature ageing process has no 
effect on the mechanical properties even after the metal has been subjected to 
the salt-spray test.—B. Bl.

Influence of Heat-Treatment on the Corrosion-Resistance of Duralumin. 
P . Brenner {Jahrb. dent. Versuchsanst. Luftfahrt, 1932,13).—No intercrystalline 
corrosion occurs in  normally heat-treated Duralum in (quenched from 500° C. 
and aged a t 20° C.) in  the salt-spray test, bu t this typo of corrosion is pro
nounced when the alloy is quenched from 450° C., especially if it  is aged a t  
an  elevated tem perature, e.g., 16 hrs. a t  140° C. —B. Bl.

Resistance of Various Unprotected Light Metals to the Weather. E. K . O. 
Schmidt (Jahrb. dent. Versuchsanst. Luftfahrt, 1931,21*).—Of the alloys tested, 
Duralumin gave the best and a magnesium alloy the worst, results.—B. Bl.

Anticorodal Cattle-Truck Doors. ------  Zurbriigg and W. Steinegger
(Aluminium Broadcast, 1932, 3, (37), 18).—The results of loss-of-weight 
corrosion tests on aluminium, Anticorodal, and 3 other aluminium alloys 
immersed in a  m ixture of sulphuric and carbolic acids used for washing 
cattle  trucks, are tabulated. They show th a t no attack  of any significance is 
to be expected in service.—J . C. C.

Experiments with Magnalium Sheets (Corrosion Tests). G. Goldbach (Jahrb, 
deut. Versuchsanst. Luftfahrt, 1931, 21*).—Magnalium sheets 1 mm. thick w ith
stand the action of 3%  sodium chloride solutions w ithout change.—B. Bl.

Corrosion Tests of Light Metal Plates Containing Various Bolts and Nuts.
E. K . O. Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 1932, 13).—Salt-spray 
corrosion tes ts  of plates of K.S.-Seewasser alloy and Silumin containing nu ts
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and bolts of Lautal, brass, nickel-bronze, zinc-coated iron, and nickel steel are 
described.—B. Bl.

Resistance to Corrosion of Alclad Sheets. [H. C. K nerr] (Usine, 1931, 40, 
(15), 31).—From Iron Age, 1930, 126, 1759, 1821. See t h i s 1931, 47, 172.

—H . IV. G. H .
Examination of Alclad Sheets from a Ford Aeroplane. E. K . 0 . Schmidt 

(Jahrb. deut. Versuchsanst. Luftfahrt, 1931,24*).—The cause of certain corrosion 
phenomena observed on the sheets was found to  be faulty plating.—B. Bl.

Corrosion Tests with Duralplat Riveted Joints. P. Brenner (Jahrb. deut. 
Versuchsanst. Luftfahrt, 1931, 24*).—Cf. this J., 1932, 50, 738. W hereas w ith 
round-headed rivets the metal layers under the rivet head are rapidly dissolved 
so th a t the rivet becomes loose, w ith countersunk rivets there is no loosening 
discernible after 29 days in  sodium chloride solution containing hydrogen 
peroxide.—B. Bl.

Condenser Performance has Tripled. Anon. (Power Plant Png., 1932, 36, 
28-29).—Condenser tube corrosion and erosion have been greatly reduced by 
the fitting of rolled tubes and the elimination of ferndes; special bushings are 
now available to  facilitate the fitting of such tubes on old tube sheets. In  spite 
of increased circulation velocity, w ater friction and air entrainm ent have been 
much decreased in this way. Modern methods of cleaning condenser tubing 
include chemical means, sand-blasting, cleaning w ith a  rubber plug, or a 
scraper, and chlorination—the la tte r where sewage contam ination is suspected.

—P. M. C. R.
Chlorine-Resisting Lead-Silver Electrodes. I.—H. M. A. Rabinovitsch and 

A. S. R ubantchik. P . B. Zhivotinsky (Ukrainskii Khemichnii Zhum al (J. 
Chinn Ukraine), 1931, 6, (5/6), 245-261).— [In Russian.] The u tility  of lead, 
silver, and some lead-silver alloys for electrodes in the electrolysis of alkali 
chlorides, has been investigated. The m etal anode appears to  be first de
polarized by the action of the electrolyte, the degree of depolarization depend
ing on the ex ten t of corrosion. Later, a  protective layer is formed which 
inhibits further a ttack , and the electrolysis then  proceeds normally. The 
dissociation potentials of potassium cliloride w ith an anode of silver 61, and 
lead 39% endorse th is view, lead chloride, silver chloride, lead peroxide, and 
silver oxide being formed in succession, after which the anode becomes stable. 
As the protective layer is liable to  damage, its stability under various conditions 
has been investigated to  determine the commercial u tility  of such electrodes. 
The rate  of corrosion of the lead-silver electrodes becomes stable after tre a t
m ent for 160-190 hrs. in sodium chloride solution (d 1-36) a t  10°-15° C. and 
200-300 am p./m .2; it  is not affected by the structure of the alloys nor by the 
nature of the surface. Corrosion is intensified by increasing the concen
tration of the salt, bu t reduced considerably by saturation of the solution w ith 
lead chloride, owing to  the formation of a  protective layer of lead peroxide. 
A similar effect is obtained by enclosing the anodes in an asbestos sheath lined 
w ith P b 0 2.—M. Z.

Destruction Phenomena in Elektron Sheets under Incorrect Pickling Treat
ment. E. K . O. Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 1931, 24*).—  
U ndue prolongation of the tim e of pickling and  prolonged local a ttack  of 
E lektron cause a deterioration in the tensile properties.—B. Bl.

The Corrosion of Tin. “ Etchings ”  and “ Black Spots.”  Sven B rennert 
(Teknisk Tidskrift, Uppl. C., Bergsvetenskap. 62, 1932, 57-59, 69-72; C. Abs., 
.1933, 27, 54).—The black spots occasionally appearing on the tinned surface 
of dairy apparatus, m ilk containers, &c., form as a  result of potential differ
ences between th e  tin  surface and the corroding solution (milk or sodium 
chloride solution a t  ordinary tem perature). I t  is shown experimentally th a t 
the spots occur only when the tension on the tin  surface reaches a  certain value 
above th a t of the solution. A newly tinned surface submerged in milk pos
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sessed a “ dissolution ten s io n ” below th a t of m ilk; thus 110 black spots 
occurred. The conditions which cause an  increase in the solution tension arc : 
(1) contact with a  sufficiently large surface of an  “ ignoble ” (relative to  tin) 
metal, e.g., copper; (2) the formation of the resistant film on the tin  surface 
as a  result of a  prolonged contact w ith milk or sodium chloride solution. An 
exposure of pure metallic tin  through damage of th is film thus results in  cor
rosion. The black spots consist mainly of SnO. In  milk a  considerably 
higher solution tension is required to  produce black spots than  in  sodium 
chloride solution. A milk container which was in  constant contact w ith sweet 
milk showed black spots after 4—5 months, whereas w ith 5%  sodium cldoride 
solution the spots appeared after 2 hrs. Although sweet and sour milk possess 
approxim ately the same solution tension, they  ac t quite differently in respect 
of their ability to  form the resistant film on the tin  surface. The tension on 
this film in  sweet milk is always considerably higher than  in sour milk. For 
this reason i t  is practically impossible to  produce black spots w ith  sour milk. 
In  mineral acids and  in  warm sodium hydroxide the film is unstable, resulting 
in an  even a ttack  on the whole surface in the form of “  etchings.” In  cold, 
dilute sodium hydroxide and in  sodium carbonate solution a  strongly resistant 
film is rapidly produced. The tension on the tin  surface in the la tte r  case can 
be so high th a t gaseous oxygen is generated w ithout formation of black spots. 
Practical tests also showed th a t tinned surfaces could bo kep t for months in 
sodium carbonate solution w ithout showing spots or etchings. Investigations 
of the effect of th e  pu rity  of tin  on the speed of the corrosion showed no 
essential difference whether pure tin , technical tin , or tin  alloys containing lead, 
nickel, antim ony, bism uth, silver, or copper, respectively, were used. A num ber 
of photomicrographs show the gradual growth and appearance of the black 
spots.—S. G.

The Relation Between Zinc Corrosion and Temperature. ------  Freitag
(Ober/ldchentechnilc, 1932, 9, 79-80).—A brief account of the work of Cox, 
published in Indust, and Eng. Chem., 1931, 23, 902; cf. this J ., 1932, 50, 26.

—A. R . P.
Corrosion of Galvanized Iron Hot-Water Cisterns. Edwin Gunn (Architect, 

1932, 132, 225).—The rusting and pitting of galvanized liot-water tanks has 
generally been a ttribu ted  to  abrasions sustained in fitting and screwing; i t  is 
iiere ascribed to  the v irtual insulation of piping from cistern by the packing 
of the jo in t (e.g., by hemp). A method of obviating this condition by ensuring 
proper electrical contact between cistern and pipes is described.—P . M. C. R.

An X-Ray Investigation of the Iron-Copper System. A Study of the Corro
sion of Galvanized Sheet Iron. Jam es H . Carter (Iowa Stale Coll. J . Sci., 1932, 
6,413-416; C.Abs., 1932, 2 6 ,5892).—Arrnco iron and pure copper were melted 
together in a crucible of magnesia under nitrogen to  form m elts over the whole 
range of compositions. The m elts were cooled in air and a  p art of each m elt 
was annealed a t  1700° C. for 12 lirs. The X -ray analysis was made by the 
Hull-Debye-Scherrer method. W hen the am ount of copper is less than  12 02% 
only iron fines appear; when i t  is greater than  83-39% only copper fines 
appear. Annealing a t  1700° C. for 12 hrs. produced no change in the X-ray 
diagrams, b u t photomicrographs indicated th a t a  change in structure had 
started. Galvanized sheet iron was subjected to  the action of m ixtures of 
carbon dioxide, oxygen and nitrogen in  distilled w ater for more than  4 months 
a t  26° C. For constant carbon dioxide content and increasing oxygen content, 
corrosion passes through a minimum. The minimum corrosion occurred a t  20% 
oxygen and 0-03% carbon dioxide. Corrosion proceeds m ost rapidly where a 
film of ferrio hydroxide forms and protects a  spot from oxygen. This spot be
comes anodic and ferrous hydroxide forms indefinitely.—S. G.

Zirconium. VII.—Corrosion-Resistance of Zirconium Alloys. H enry L. 
Coles and Jam es R . Withrow (Trans. Amer. Inst. Chem. Eng., 1931, 27, 253-
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262).—Alloys containing zirconium, nickel, silicon, and iron arc resistant to 
solutions of sulphuric or hydrochloric acids and m ay prove to be useful in 
chemical industry, An alloy having the composition nickel 71-41, iron 12-03, 
silicon 9-15, zirconium 2-70, carbon 0-355, aluminium 0-32% is especially re
commended for this purpose. The introduction of zirconium in steel improves 
the resistance towards sodium hydroxide solutions.—E . S. H.

Report of Committee B-3 [of A.S.T.M.] on Corrosion of Non-Ferrous Metals 
and Alloys, T. S. Fuller and Sam Tour {Proc. Amer. Soc. Test. Mat., 1932, 32, 
(I), 201-225).—See this J ., 1932, 50, 548.—S. G.

Report of Sub-Committee VI [of Committee B -3 of A.S.T.M.] on Atmo
spheric Corrosion. Atmospheric Corrosion Test Programme. W. H . Finkeldey 
(jProc. Amer. Sex:. Test. Mat., 1932, 32, (I), 226-242).—See this J ., 1932, 50, 
548.—S. G.

Report of Sub-Committee VII [of Committee B-3 of A.S.T.M.] on Liquid
Corrosion. R. J .  McKay and H . E . Searle (Proc. Amer. Soc. Test. M at., 1932,
32, (I), 243-247).—See this J., 1932, 50, 548.—S. G.

Report of Sub-Committee VIII [of Committee B-3 of A.S.T.M.] on Galvanic 
and Electrolytic Corrosion. C. L. H ippensteel (Proc. Amer. Soc. Test. Mat., 
1932, 32, (I), 248-251).—See this J ., 1932, 50, 548.—S. G.

Corrosion in Recesses of Chemically Processed Components. E . E . H. 
(Machinery (Land.), 1932,41,45-46).—Special precautions m ust be taken  when 
dipping or plating articles containing recesses in which solutions can become 
entrapped, otherwise corrosion troubles will occur. Careful washing is not 
always sufficient to remove objectionable chemicals, and changes in m aterial 
or design m ay be necessary. The application of wax or grease m ay iu some 
cases retard  corrosion.—J . C. C.

On the Wear of Turbines by Erosion and Corrosion. Marc D utoit and 
Maurice Monnier (Bull. Assoc. Suisse Elect., 1932, 23, 537-547).—Three prin 
cipal sources of wear are considered: (1) mechanical erosion by suspended 
m atter or floating solids. W ater from mountainous districts carries a  high 
proportion of alluvial m atter, which can be partly  removed in a  settling tank, 
or more completely by its  later developments of the Biichi or Dufour type. An 
example of the la tte r is illustrated. A device is descx-ibed for the dispersal of 
floating bodies, which otherwise m ay do considerable damage by becoming 
caught among the blading, causing loss of power, undistributed pressures, and 
severe erosion; (2) chemical action, often facilitated by erosion or cavitation. 
Calcium sxilphate, sta ted  to be one of the most active corrosive agents, cannot 
be cheaply eliminated, and D. and M. recommend the use of corrosion-resistant 
alloys; (3) cavitation. The effects on pressure conditions of w ater pressure, 
ra te  of flow, and the actual setting of the blades, are considered from a mechani
cal point of view and their relation to th e  usual cavitation factor a is 
discussed. Suitable modifications in construction are considered. Emphasis 
is again laid on choice of m aterial, and it is recommended th a t the repair of 
blading be carried ou t by electric or autogenous welding rather than  by the 
Schoop spraying process, which does no t give sufficiently firm adhesion to  resist 
the severe service conditions.—P. M. C. R .

Experiences with Cavitation. J . N. H . Christm an (Power Plant Eng., 1932, 
36, 779-780).—An account is given of marked cavitation in  impeller blading 
from a centrifugal pump. A lterations in  the angle of en try  eliminated the 
trouble. B etter construction and balance, and the use of materials w ith good 
resistance to  distortion, are demanded by modern propeller and impeller 
practice, and th e  influence of load is briefly discussed.—P . M. C. R.

Effect of Copper Sulphate on Pipe Materials. C. C. McKee (Power Plant 
Eng., 1932, 36, 658-659).—About one p a rt per million of copper sulphate is 
added to  the w ater in m any cooling tower systems to  prevent the growth of 
alga}. Samples of piping made of galvanized steel, ordinary black steel, brass
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and copper were suspended (on wire) in  the direct íte ío & |iiá fl a  sj’stem for a 
period of 60 days. A fter 2 days the galvanized sample sliowed vigorous a ttack  
of the zinc, bu t no further action was evident. After the full period, the per
centage losses of weight w ere: galvanized pipe 0-66, black steel 4-9, brass (no 
change), copper (increased 047 ); hence brass or copper should be used in  such 
cooling systems.—P. M. C. R.

Pulp and Paper Advance in Fight Against Corrosion Loss. J .  D. Miller 
(Chem. and Met. Eng., 1932, 39, 484-486).—Production of sulphur dioxide is 
the first step in  the sulphite process for making pulp from wood. The burner- 
gas cooler is usually of the vertical lead-pipe type. The gas fan, coolcd-gas 
lines and acid lines are of 10% antimomal-Icad. Cold-acid valves are com
monly of lead-lined bronze w ith water-scaled gas valves of lead. Digester 
parts such as liners of the digester head, valves, bottom  bowls, strainers, ther
mometer wells, pumps, and pipe fittings have usually been of bronze of 
various analyses. Piping has been mado of extra heavy brass or copper. 
Chromium-plating is one of the outstanding developments, and is being used 
in suction-box covers, calender rolls, evaporator tubes, and pulp screens; 
screen plates are usually of bronze. A fine, endless wire screen used in the 
Fourdrinier machine for forming a sheet from a w ater suspension of properly 
refined pulp, is usually mado of brass wire. Copper is used for heat-exchangers 
and for piping for conveying the w ater used in  the processes.—F . J .

Petroleum Pays Increasing Toll to Corrosion. Stanley Gill (Chem. and Met. 
Eng., 1932, 39, 481-483).—Losses arising from corrosion of equipment in  the 
oil industry have steadily increased, and this is a ttribu ted  to  production of oils 
of high sulphur content and to higher tem peratures and pressures in refining 
operations. An abbreviated list of the more destructive corrosive conditions is 
as follows : (o) oxygen-free oil-well b rines; (6) aerated oil-well b rines; (c) 
hydrogen sulphide, air and w a te r; (d) soils; (e) low-tomperaturc distillation; 
(/) high-tem perature distillation. Strainers or screens, used to  exclude sand 
from the wells, are mado in  brass or bronze, in  the absence of hydrogen sul
phide, commercially pure nickel being the best for exceptionally severe condi
tions. W orking barrels of oil-pumps are of brass and other alloys or of steel 
w ith j^j-in. liners of brass, bronze, chrome-nickel steel or nickel. Aluminium 
foil cemented to  th e  undersides of roofs of storage tanks has given satisfactory 
protection, all-aluminium roofs being prohibitively expensive. In  low- 
tem perature distillation equipment, A dm iralty metal, special bronzes, nickel- 
chromium, “ sta in less” steels, and pure nickel are used for heat exchangers 
and condensers and for return  bends and plugs in pipe stills. Severe corrosion 
occurs in high-tem perature pressure still equipment. The interior surfaces of 
the heavy reaction chambers or soaking drum s have been satisfactorily 
protected by chromium-plating.—F. J .

Causes and Methods of Combating Tank Corrosion. W. F. Cloud (Oil 
Weekly, 1932,66, (3), 30-32).—Corrosion of oil storage tanks may b e : (1) mainly 
external, due to  the action of damp a ir; (2) internal, occurring in the absence 
of air, and due to  reactions of oil gases, especially hydrogen sulphide, and salt 
water. Tho mechanism of the la tte r processes is summarized. Suggested 
methods of eliminating corrosion arc painting, asphalting, concreting, suspen
sion of zinc plates below oil—w ater level, coating w ith aluminium foil or paint, and 
the use of aluminium tanks in  preference to  iron. Aluminium paint gives good 
bu t no t perm anent protection. Investigations have shown th a t aluminium 
tanks are much less liable to  corrosion than  iron or steel, provided th a t : (1) steel- 
aluminium connections, even though insulated, are avoided in contact with 
salt w ater; (2) the use of steam  coils is reduced to  a  minimum. Aluminium 
resists hydrogen sulphide corrosion effectively, bu t is a ttacked by con
centrated salt water. General anti-corrosion precautions are given.

—P. M. C. R.
v o l . u n . a
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Modern Nitric Acid Production Demands Special Alloys. Thomas McKnight 
(Chem. and Met. Eng., 1932, 39,490-492).—Alloys used in  th e  manufacture of 
nitric acid by the pressure system of ammonia oxidation require to bo resistant 
to  scaling in highly oxidizing gases a t  elevated tem peratures and to  prevent 
contam ination and decomposition of the materials in process. Nickel, high- 
silicon iron, 18% chromium, 1 8 : 8  chromium-nickel steel arc used. Nickel 
is generally used for parts  in contact w ith amm onia vapours, or preheated 
m ixtures of air and ammonia, its tendency to decompose ammonia being lower 
th an  th a t of m ost metals. I t  is sufficiently strong in the form of castings, 
forgings, or seamless tubes, bu t failures have occurred w ith large welded tubes. 
Such tubes are reinforced w ith steel clamps, b u t in some cases tubes have been 
made by boring and turning solid forged bars. Catalyst-holders arc made of 
wrought nickel or preferably of cast nickel containing 3%  silicon. H eat- 
treating the former a t  950° C. in steam , forms an oxide film which retards the 
tendency to sca le : the la tte r has b e tte r resistance to  scaling than  even the 
heat-treated wrought nickel. The properties and trea tm en t of the chromium 
and nickel-chromium steels are also discussed.—F. J .

Corrosion of Metals and Metal Alloys by Phosphoric Acid and Phosphorus. 
M. W. Ryssakov and I . N. Bushmakin (Zhunial Prikladnoi K h im ii (Journal o f 
Applied Chemistry), 1932, 5, (0/7), 715-721).—[In  Russian, w ith German 
summary.] To determine the most suitable materials for chemical p lan t used 
for handling them , the action of phosphoric acid a t  105°-350° C. under 1-200 
atm . pressure, and of molten yellow phosphorus a t  80° C., has been investi
gated on the following m e ta ls : steel, copper, lead, and the special alloys 
V4AE2, V4AE3B, Thermisilid E , Thcrmisilicl (Krupp), Moncl metal, Calite E  
(Calorizing Co.), Duriron (Duriron Co.), Hastclloy C, and Hastclloy D (Haynes 
Stellite Co.), silver-copper and silver-nickel alloys of the Russian In stitu te  of 
Metals. Most of the special acid-resisting alloys are comparatively inert to 
65% phosphoric ae:d a t  105° C., b u t a t 300° C. all the alloys except the two silver 
ones arc severely corroded. Copper is comparatively stable, as the ra te  of 
dissolution in phosphoric acid is bu t slightly affected by rise in  tem peratu re ; 
corrosion is pronounced, however, in phosphorous acid a t  tem peratures above 
the decomposition point. Silver remains absolutely unaffected by either acid, 
b u t is slightly attacked by metaphosphorio acid. Oxygen increases the rate  of 
dissolution of copper and above 200° C. also of silver in phosphoric acid. 
Molten phosphorus has no effect on any of the above metals and alloys, except 
copper and the silver-copper alloys, which become covered w ith a layer of 
copper phosphide which perm eates later into the interior of the metal. A t low 
tem peratures, the layer is protective against further attack, bu t a t higher tem 
peratures, the a ttack  becomes rapid.—M. Z.

Phosphoric Acid Imposes Severe Corrosive Burden. William C. W ebber 
Chem. and Met. Eng., 1932, 39, 542-545).—Phosphoric acid, produced by 

digestion of phosphate rock w ith sulphuric acid, contains, in the weak acid 
process, up to 22%, and in the strong acid process, up to  32% phosphorus 
pentoxide. Lead is suitable, subject to  its usual lim itations of strength and 
softness, for use in these processes, but, out of contact w ith the solution, i t  is 
attacked by the gases evolved and m ust be protected. Very discouraging 
results have been obtained w ith alloys. H ard lead w ith an abrasive facing of 
embedded grains of alundum (“ P lum balun” ) is used for raking blades in the 
Dorr type of agitator and in thickener tanks. Cast lead m ay be used for filter 
shells and for valves, although stainless steel valve seats are now used 
w ith antimonial-lead valve covers. H ard  lead is also used for the bodies of 
diaphragm pumps, submerged parts of the Howard acid feeder and tube sheets 
of drum evaporators. The body of the la tte r is of cast lead and the tubes of 
lead-covered copper. Lead Y valves are used for weak non-crystallizing acids 
and lead-lined wood tanks for weak sulphuric acid storage.—F. J .
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Corrosion Looms Large in Sulphuric Acid Plants. J .  J .  Healy, Jr . (Chem. 

and Met. Eng., 1932, 39, 492-493).—Lead is used for handling cold sulphuric 
acid of G0°-G0° B6 and is most generally used for any strength below 00° Bo. In  
tho chamber process, Glover towers and Gay-Lussac towers are made of lead, 
lined w ith acid-proof brick, whilst coils, coolers, and the conventional chambers 
are also of lead. H ard lead, though not so resistant to corrosion as soft lead, 
is used for pumps and equipm ent where structural features require it. In  tho 
contact process, hot acid of G0°-66° Be. is handled in cast iron or lead, between 
which there is very little choice. Valves are best made of lead, though far 
from perfect. Cold acid up to 06° Be, should bo stored in load-lined steel or 
wooden tanks. In  tho petroleum industry tho treatm ent of distillates with 
sulphuric acid is carried out in  lead-lined steel tanks. Separation and concen
tration of sludge acid requires lead lining. The tie-rods of wooden pickling vats 
used in tho steel industry for holding sulphuric acid of 2-10%  strength a t 
180° F . (82° C.) are of bronzo or Monel metal. In  tho textile industries coagul
ating baths in the viscose rayon process contain 10-20% sulphuric acid and 
arc usually of lead. Spinnerets arc of platinum , tantalum , “ noble ” metal 
alloys or glass. Spuming machine parts  are usually lead-covered. Protected 
aluminium has been used for pots and bobbins. Brass is suggested for stirrers 
and coils in the sulphonation of oils, &c., where aeid above G0° B6. is used.

—F. J .
Choosing and Using Materials for Chemical Plant Construction. W. S.

Calcott and Theodore R . Olive (Chem. and Met. Eng., 1932, 39, 476-47S).— 
Selection of materials for construction of chemical p lan t equipm ent combines 
inter-related factors of economics and technology. Elimination of obviously 
unfit materials from 2000 to  3000 materials available leaves a  comparatively 
small group, the properties of which m ay be obtained by a  search of tho litera
ture, for which some guidance is offered. The num ber of materials, now further 
reduced, should be subjected to  laboratory tests, of which the ordinary, 
unaccclerated, total-immersion tests are recommended for m ost purposes of 
routine testing. Some general principles arc given as regards carrying out 
such tests. The next step is to  make successive runs of the proposed reaction, 
including in each te s t a sample of a possible m aterial, and using solutions 
employed in the actual p lan t process. An indicated life of 15 years may tu rn  
out to  bo from 71 to  20 years, bu t the m etal thickness required for purely 
mechanical purposes, will usually provide amply for corrosion. P itted  samples 
should bo ground down, until the pits ju s t disappear, the to ta l reduction in 
weight being reported as equivalent corrosion loss in inches penetration per 
year. F urther tests on a semi-plant scale may bo necessary in the case of very 
expensive equipment. Traces of im purities in the construction materials or in 
the process solutions m ay completely alter corrosion rates. Metallic micro- 
structure and surface conditions ore also im portant factors. Fabrication 
methods, mechanical properties, minimizing trouble w ith joints, effects of high 
tem peratures and of agitation of solutions are also discussed. T est results 
should apply only to identical products of the same m anufacturer, produced by 
the same methods and given the same heat-treatm ent.—F. J .

Dollars and Cents—“  The Operating Cost of Corrosion.”  C. L. Mantell 
(Chem. and Met. Eng., 1932, 3 9 ,479-480).—There arc several methods of arriv
ing a t  the “ operating cost of corrosion,” the one herein attem pted being to 
determine how much can be charged directly to  corrosion over a  period of time 
when each of several different construction materials is used. Equipm ent cost 
is considered as made up of 2 parts, viz. the cost of the “ bogey ” equipment 
which, would satisfy tho requirem ents of a  corrosionless process, plus the 
additions to  this cost th a t are occasioned by corrosion. One of the greatest 
difficulties is to determine the reasonable life expectancy of each material, and 
properly conducted, properly interpreted laboratory tests, using actual p lant
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solutions, are acceptable as the basis of such estim ates. Certain im portant 
factors in arriving a t  the cost of equipm ent in place, are discussed. Finally the 
operating cost of corrosion (O.C.C.) for a  10-year period is obtainable from the 
formula O.O.O. =  10/L(M  - f  F  4-  Sh  +  1 +  It — S) — B , where L  is the 
expected life in  years of the m aterial, M  the to ta l cost of material, F  the  fabri
cation cost, Sh  the  shipping cost, I  the installation cost, It the cost of removal 
and salvage, S  th e  salvage or scrap value, and B  the  cost of the hypothetical 
piece of “ bogey ”  equipm ent. Applying this formula, it  is shown th a t the 
most expensive m aterial is cheaper in  the long run.—F. J .

Investigation of Corrosion. Anon. (Metallurgist (Suppt. to  Engineer), 
1932, 8,162-163).—Comments are made on the report of the American Society 
for Testing Materials, on “ Corrosion of Non-ferrous Metals and Alloys ”  (cf. 
this J ., 1932, 50, 548), pointing out th a t in the planning of tho tests  no account 
seemed to  have been taken of recent British work on similar lines. Closer 
co-operation is urged.—R. G.

V.— PROTECTION
(Other th an  Electrodeposition.)

(Continued from  pp. 23-27.)

Examination of Various Methods of Protecting Surfaces of Light Metals 
in  the Baltic Sea. E . K . 0 . Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 
1932, 16).—A fter 165 days in Baltic Sea w ater or 260 days’ alternate im m er
sion in sea-water a  certain num ber of the metal-clad light alloy sheets showed 
no change in tensile properties, whereas others showed the effects of corrosion. 
Previous anodic oxidation reduced the resistance to  corrosion unless tho 
oxidized surface was further protected w ith a  fa t film or be tte r still w ith  a 
coat of oil-paint. Corrosion in  all these cases was more m arked in the alter
nate  immersion test.—B. Bl.

X-Ray Investigations of Electrolytically-Oxidized Aluminium. E . Schmid 
and G. IVassermann (Hauszeit. I '.-l.H '. u.d. Erjtwerk .1 .G. A lum inium , 1932, 
4, 100-106).—The protective oxide film produced anodically on aluminium 
by tho Eloxal process consists of extremely fine-grained crystalline /-a lu 
minium oxide.—M. H.

The Electrolytic Oxidation of Aluminium. H ans Schm itt (Hauszeit. 
T..4. IF. u.d. Erjtwerk A.G. A lum inium , 1932, 4, 79-94).—Gives a  survey of 
the work done by the Yereinigtc Aluminium W erke, Lautawerk, Germany, 
on the surface protection of aluminium and  its  alloys by electrolytic oxidation 
(Eloxal process). The physical properties and corrosion-rcsistance of Eloxal 
films are described.—M. H.

Protection of Aluminium by Oxidation. E . H errm ann (Bull. tech. Suisse 
Romande, 1932, 58, 304).—The M.B.V. (modified Bauer-Vogel) oxidation 
process is claimed to  give a  sufficiently firm and  adherent coating of oxide to  
copper-free aluminium alloys. Articles are immersed for 5-10 m inutes in 
a  solution containing 5%  anhydrous sodium carbonate and  1*5% sodium 
chrom ate, a t  a  tem perature of 90°-100° C. Thorough washing in running 
w ater m ust precede drying. The skin produced, although less strong than  
th a t formed by anodic oxidation, resists corrosion by fru it juices, alcoholic 
liquors, m ortar, oil, o r m ilk; i t  is a ttacked by acids, alkalis, and calcium 
chloride. T reatm ent w ith sodium silicate appreciably hardens the coating 
and increases its  resistance to  a ttack .—P . M. C. R .

Electrochemical Oxidation and the Protection of Iron and of Duralumin 
in Aerated Saline Solutions. Anon. (Industrie chimique, 1932,19, S06-S07).— 
A review of recent work.—E. S. H.
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The Electrolytic Oxidation ol Aluminium by Means of Polarized Alternating 

Currents up to High Frequencies. F . W öhr (Hauszeit. V .A .W . u.d. Erftwerk 
A.O. A lum inium , 1932, 4, 94-98).—M. H .

The Anodic Oxidation of Duralumin. Anon. (A lum inium  Broadcast, 1932, 
3, (34), 4-5).—R eprin t of a  trade pam phlet. Instructions for dyeing the 
anodic film, and a  list of dyes aro included.—J. C. C.

Tinning Small Brass Stampings. A. E. (Machinery (Bond.), 1932, 41, 220). 
—W orkshop directions aro given for the hot-tinning and chemical-tinning of 
small brass stampings.—J . C. C.

Galvanized Railway Materials. Geo. Williams (Railway Eng., 1931, 52, 
393-394).—There is no generally accepted standard covering the protection 
of tlio m any galvanized articles used by railways. The copper sulphate test 
and determ ination of th e  weight of zinc per f t .2 aro of value, bu t the result 
obtained in  tho la tte r  m ust bo considered in the light of the purpose of the 
coating; if the zinc is to bo the final protective coating, 2-5-3 oz./ft.2 aro 
necessary, whereas if i t  is merely intended as a base for paint, 1 oz./ft.2 is 
sufficient. Details are given of a  proposed specification. The covering of 
defective spots by solder is satisfactory if carried ou t carefully. Cut edges 
should bo tinned, bu t metallic paints should on no account be used to  cover 
bare places.—H . F . G.

A Modern Large-Capacity Galvanizing Plant. R . A. Sm art (Gas Age- 
Record, 1932, 69, 627-630).—A galvanizing p lan t comprising 2 gas-fired pots 
each capable of treating  10 tons of m aterial to  bo galvanized per hr. is described 
and illustrated. A differential control system, applicable to lead and cyanide 
pots, is described.—J . S. G. T.

Tentative Specifications for Black and Hot-Dipped Zinc-Coated (Gal
vanized) Welded and Seamless Steel Pipe for Ordinary Uses (A120-32T).
 (Amer. Soc. Test. M at. Tentative Standards, 1932, 105-108; and Proc.
Amer. Soc. Test. M at., 1932, 32, (I), 556-559).—Cover black and hot-dipped 
galvanized “ standard  weight,” “ ex tra  strong,” and “ double extra strong ” 
welded and seamless steel pipe. Pipe ordered under these specifications is 
intended for ordinary uses such as low-pressure service in steam, water, and 
gas lines, and is no t intended for close bending or coiling, or for high-tcm- 
perature sendee. The galvanized pipe shall be coated w ith zinc inside and- 
outside by tho hot-dip process.—S. G.

Sherardizing. Edw in Gunn (Architect, 1932, 131, 213).—A brief account 
of tho Sherardizing process.—P. M. C. R.

The Parker Process for Rust-Proofing. O. W. Roskill (Indust. Chemist, 
1932, 8, 59-61).—-The process is described.—E . S. H.

The Metal Spraying Process ; Its Application and Installation in the Radio 
Industry. W alter H alm  (Oberflächentechnik, 1932, 9, 203-204).—The method 
of application of sprayed m etal coatings and their value in  tho wireless 
industry are explained. Sprayed coatings of zinc and aluminium afford 
better protection of iron against rusting th an  do pain t films.—A. R. P.

Metallic Coatings. Anon. (Ind.-Lack.-Betrieb, 1931, 7, 254-257; lies. 
Assoc. Brit. Paint M anuf. Rev., 1931, (22), 213).—A com m entary on the 
various metallization processes—coating w ith copper, iron, chromium, cadmium, 
&c.—and their spheres of application.—-S. G.

Metallization. Edwin Gunn (Architect, 1932, 132, 279).—A brief account 
of the process, which is sta ted  to  be applicable to  any  m etal or alloy capable 
of being drawn into wire and of being m elted in the air-coal gas blowpipe 
flame. F urther application to  deeorativo work is suggested, the treated  
surfaces being capable of taking a  high polish.—P. M. C. R .

Notes on the Oxidation of Metallic Ships’ Bottoms and the Means of Pre
serving them from Rust. [Use of Z inc; Protection of Bronze Screws.] H. 
Masseille (Peintures, Pigments, Vemis, 1932, 9, 106-109, 117-118; Res.



S6 Abstracts o f Papers

Assoc. Brit. Paint M anuf. Rev., 1932, (28), 238).—M. describes the use of 
zinc to  com bat galvanic cilccts which cause corrosion. The methods em 
ployed in the French fleet aro detailed. F u rther research is required to 
produce more effective metal alloys, to  define optimum size and shape of p ro
tective masses of metal, and to  show how best to fix them . W hen pain t is 
to  be used, very thorough cleaning is necessary, and  insulating coatings 
should be employed on bronze screws in  order to  reduce galvanic effects.

—S. G.
Contribution to the Problem of Protection of Metallic Surfaces. A. Soldi 

(Chimica, 1932, 8, 349-352).—The efficacy of various m ixtures of lanolino, 
paraffin, paraffin oil, linseed oil, &c., for protecting metallic surfaces against 
corrosion by the atmosphere, sca-watcr, and acids has been determ ined and 
good results have been obtained in some cases.—G. G.

Corrosion Prevention in Ice Plants. Guy V. Thompson (Power Plant 
Eng., 1932, 36, 167-169).—The correct use of either calcium clvlorido or 
sodium chloride brines necessitates careful cheeking of the j>n value. A 
retarder is generally necessary w ith new brines, especially in the case of 
calcium chloride; here the alkalinity requires modification, w hilst old brines 
develop acidity. Corrosion losses are estim ated in untreated  tanks, and 
precautions in the use of sodium dichromate as retarder are enum erated.

—P. M. C. R.
[Prevention of Corrosion by Crude Oil Vapours.] Anon. (Compressed A ir  

Mag., 1932, 37, 3990).—The refining of sulphur-laden crude oils is accom
panied in m any cases by severe pipe-line and condenser corrosion. This is 
said to  have been elim inated by the introduction of zinc oxide into the vapour 
stream .—P. M. C. R.

Non-Metallic Protective Coatings for Industrial Chemical Apparatus. Am. 
jMatagrin (Rev. Chim, indust., 1932, 41, 253-260, 281-288).—A discussion of 
methods of protecting metals from corrosion by  non-mctallic coatings, p a r
ticularly enamels, caoutchouc (in various forms), synthetic resins, and lacquers.

—E . S. H.
Varnish, Patina, and Paint on Copper. H. Brcau (Moniteur de la Peinture, 

1932, 20, 105-106; Res. Assoc. Brit. P aint M anuf. Rev., 1932, (26), 105).— 
For m any purposes copper surfaces m ay be used w ithout trea tm en t of any 
land, as the m etal is no t subject to corrosion to  the same ex ten t as iron and 
steel. Food containers made wholly or partly  of copper require protection 
by some suitable varnish, as copper is liable to  a ttack  by fru it and  m eat 
juices, &c. Antique vases and bronzes, and highly polished copper m ay be 
protected by means of a coat of varnish; shellac is used for interior work, 
bu t is no t very durable for outside exposure, for which purpose cellulose 
lacquers are preferred. W hen a  patina (verdigris finish) has been m ade, it 
m ay be protected advantageously by a coat of varnish. The use of oil pain t 
on copper obliterates the fine appearance of the m etal itself, bu t when i t  is 
employed, copper affords a  first-class support for the film.—S. G.

Wire Varnishing. H . Heifer (Ind.-J.ack.-Betrieb, 1931, (22), 329-330; 
Res. Assoc. Brit. Paint M anuf. Rev., 1931, (24), 296).—Practical directions 
are given for carrying out the process of coating wire w ith varnish. Two 
special types of insulating varnish are usually employed, one a  black which 
retains its  colour and the other a  lighter varnish which bakes to a  reddish- 
brown; th e  la tte r  is durable in  oil.—S. G.

The Use of Metallic Varnishes in the Drum Metal-Coating Process. W. 
Klein (hid.-Lack.-Bctrieb., 1931, 7, 281-282; Res. Assoc. Brit. Paint M anuf. 
Rev., 1931, (23), 237).—In  a  consideration of the advantages of the drum  
method of coating small metal wares, it  is sta ted  th a t aluminium is the most 
suitable metal to  use in  the varnish on account of its  stability. The vehicle 
m ust be carefully chosen, w ith a view to the colour remaining unchanged on 
stoving.—S. G.
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VI.—ELECTRODEPOSITION

(Coutinued from  pp. 27-31.)

Bright Cadmium Plating. E . E . Halls (Am er. Machinist (Fur. Edn.), 
1932, 76, 580- 581e ).—Cadmium plating has m any advantages over zinc 
plating, especially in the brightness of its  finish. Cyanide solutions containing 
excess alkali cyanide are usually used, and a  brighter finish is obtained b y : 
(1) barrel plating instead of v a t plating; (2) mechanical burnishing; (3) modify
ing the plating composition by adding (a) colloidal organic m aterial, (b) other 
salts; (4) acid treatm en t after plating. These methods arc described in 
detail.—J .  H . W.

Cadmium Plating of Iron and Steel Material. Anon. (Metallbörse, 1932, 22, 
226-227,259).—The advantages and disadvantages of cadmium-plating as rust 
protection are discussed and brief notes arc given of the composition and 
operation of suitable baths.—A. R . P .

[Cadmium] Plating Wire. A. E . (Machinery (Land.), 1932, 41, 74).— 
Cadmium plating is suggested as the m ost suitablo process for rust-proofing 
flat steel wire.—J . C. C.

On the Rust-Protecting Action of Cadmium Deposits. Georg Buchner 
(Oberflächentechnik, 1932, 9, 80-81).—A review of recent articles of H . S. 
Rawdon and of S. W emick.—A. R . P.

Cadmium Plating as a  Substitute for Tinning Prior to Soldering. E . E . H. 
(Machinery (Lond.), 1932, 41, 149-153).—The uso of cadmium plating as a 
substitute for tinning in the production of small electrical piece parts has the 
outstanding advantage of rapidity  of operation. Cadmium-plated surfaces 
solder readily, and dry  storage does no t affect the deposit, although sulphide 
tarnishing m ay occur if the storage conditions are unfavourable. Increased 
consumption of solder is probable. The results of some comparative experi
ments on soldering dip-tinned and cadmium-plated parts are quoted, and a 
brief account is given of the plating process.—J .  C. C.

Investigation on Hard Electrodeposited Chromium. W. B irett (Z. Elektro- 
ehem., 1932, 38, 793-799).—Experim ents were carried out on clectrodcpositing 
chromium in baths containing cliromic acid 200-500 and sulphuric acid
1-5 grm ./litre using nickel cathodes and nickel, copper, brass, steel, and iron 
as base metals. The hardness of the coating varies directly w ith the current 
density and inversely w ith the tem perature. The effect of the concentration 
of chromic acid and the acidity of the bath  could no t be accurately established 
by the experiments, bu t does not appear to  be very considerable. The nature 
of the base metal and im purities commonly m et w ith in practice do not 
markedly affect the hardness.—J . H . W.

The Electrodeposition of Chromium from Aqueous Chromic Acid Solutions.
G. G. Schmidt and  F. J . W eber (Oberflächentechnik, 1932, 9, 1S9-191).—The 
efficiency of the deposition of chromium from chromic acid baths depends on 
the tem perature, the current density, and the nature and concentration of the 
second acid present. The properties of the plate depend chiefly on the nature 
of the second acid ; addition of boric acid and ammonium sulphate to  the 
bath  hardens the deposit b u t gives it  a  m a tt surface which requires polishing. 
Tables are given showing the effect of tem perature and addition agents on the 
character of chromium plate.—A. R . P.

The Electrodeposition of Chromium from Tervalent Chromium Salt Solu
tions. I.—Chromium Chloride and Chromium Sulphate Baths. H ubert 
Thomas Stanley B ritton  and Oliver Brentwood W cstcott (J. Electrodepositors' 
Tech. Soc., 1931-32, 7, 33-50; discussion, 172).—R eprinted from Trans. 
Faraday Soc., 1931, 27, 809-820. Sec this 1032, 50, 758.—S. G.
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Influence of Dissolved Iron in Chromium Bath. R . J .  Piersol (Metal 
Cleaning and Finishing, 1932, 4, 487-490; C. Abs., 1932, 26, 5852).—A discus
sion of the bad effect of iron in the  chromium-plating bath  on the electrical 
conductivity and the bright-plating range. A method is described for deter
mining the iron content of the bath.—S. G.

A Few Points on Chromium-Plating Practice. Anon. (Machinery (N .Y .), 
1932, 39, 16).—Some general remarks.—J . C. C.

Protection of Aluminium Alloys by Electrolytically-Deposited Chromium.
G. Gallo and D. Corbi (Aerotécnica, 1932, 12, 1145-1174).—Varnish films on 
aluminium are no t really water-proof, anodic oxidation affords insufficient 
protection against sca-water, and electroplating of light alloys has not yet 
found industrial applications. G. and C., however, claim to have succeeded 
in increasing the resistance of light alloys, particularly Duralumin, by plating 
them  directly w ith a continuous film of chromium, under the following 
conditions: the article is first cleaned w ith abrasives or by sand-blasting, 
then  rinsed in w ater and plated in a  ba th  containing 200 grin, of chromium tri- 
oxide, 3 c.c. of sulphuric acid, and 0'6 c.e. of 40%  hydrofluoric acid per 
litre. The bath  begins to  work well after use for about 20 d ay s; i t  is operated 
w ith a current density of 40-45 am p./dm .2 a t  45°-47° C., and every article is 
plated for 7-S minutes.—G. G.

Chromium Plating. Anon. (Galvano, 1932, (1), 12-17; (2) 16-19).—A 
review, covering the hardness of chromium plating, the influence of occluded 
hydrogen on the physical properties of the deposit, reflectivity and con
ductivity, porosity of coatings, and effects due to  variation of the tem perature 
of the bath, current density, ratio of sulphate to  chromic acid, and nature of 
the anodes. Various applications are discussed.—E. S. H.

Chromium Plating. C!. Campbell (Automobile Eng., 1932,22,462).—Recent 
developments in the  process of electrodeposition of chromium on articles of 
iron, nickel, and other metals are considered. The use of a  solution of chromic 
acid containing a small proportion of chromium sulphate as an electrolyte is 
dealt with, and the theory and practice of deposition using this electrolyte 
are fully discussed, and some results are given. A brief description is also 
given of the procedure adopted in  plating, reference being made to  the 
currents em ployed; the future development of chromium plating as regards 
reductions in  tim e and cost is referred to .—J. IV. D.

Chromium Plating for Increasing Wear Resistance. E . E. H . (Machinery 
(Lond.), 1932, 40, 549-553).—I t  is recommended th a t a  chromium-plating shop 
should be run  under full technical supervision. The process is discussed 
generally.—J . C. C.

The Production of Electrolytic Copper Sheets. Anon. (Met. Ind. (Lond.), 
1932,41,329).—Brief descript ion of the Cowper-Coles process of m anufacturing 
copper and bi-metallic sheets by electrolysis on a revolving drum .—J . H. W.

The Potentials of the Electrodeposition of Mercury on Foreign Electrodes. T. 
Erdey-Grúz and H. Wick (Z. physikal. Chem., 1932, [AJ, 162,63-70).—Measure
ments have been made of the deposition potentials of mercury on carbon, 
platinum , tantalum , and gold.—B. Bl.

Electrodeposition of Nickel and Chromium [—II.] J .  W. Cuthbertson 
(MetaUurgxa, 1932,7, 57-58).—Cf. this J., 1932, 50, 450. Single-salt solutions 
used in nickel-plating are considered in  relation to  such factors as the nickel 
salt to  produce the nickel ions, a  buffer solution, m aterial to facilitate anode 
corrosion, and m aterial to increase electrical conductivity. Seven solutions 
are discussed, w ith particular reference to  their working tem perature and their 
current density, and the importance of the control of the acidity is also indicated. 
The effects of tem perature, aeration, and agitation on the deposit are discussed, 
and the need for care in the preparation of the work is emphasized.

—J .W . D.
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The Structure of Nickel Plate. Eugen W erner (Oberflächentechnik, 1032, 

9, 77-78).—The various faults which m ay occur in  electrodeposits of nickel are 
described and illustrated, and the reasons for their appearance and means for 
preventing i t  are discussed. P its in the metal to  be plated are a  frequent cause 
of trouble, and every care should bo taken in polishing to  remove them , 
or a t  any ra te  open them  out fully so th a t they cannot entrap plating solution. 
Sodium and magnesium salts in  the plating bath  produce denser and leas porous 
deposits. W hen a  high current density is employed, the bath  should bo 
operated a t  a  higher tem perature and preferably a t  a  lower p a . The presence 
of non  and  free acid in  low-temperature baths results in  poor adherence; 
readily soluble anodes arc essential for correct maintenance of the bath  com
position, and any evolution of oxygen a t  the anode indicates incorrect plating 
conditions.—A. R . P .

The Form ation of Hydrogen and the Presence of Pin-Holes in Nickel 
Plating. V. Sacchi (Chimica, 1932, 8, 298-304).—To avoid the formation of 
pin-holes in nickel deposits, it  is essential th a t  the surface of the work and 
the batlis be completely free from particles of foreign m atters such as abrasives 
or dust, which ac t as catalysts for the formation of a  very thin film of atomic 
hydrogen on the cathode surface: this causes a decrease in the over-voltage 
of hydrogen so th a t hydrogen is deposited simultaneously w ith the nickel, 
resulting in  porous deposits. Certain impurities in the bath, e.g., iron or 
copper, have a  similar effect.—G. G.

Nickel Stripping Baths. Anon. (Obcr/lüchenlechnik, 1932, 9, 80).—For the 
removal of faulty  nickel plate, electrolytic stripping in cold, dilute sulphuric 
acid gives the best resu lts ; addition of arsenious acid as an  inhibitor of a ttack  
on the base m etal is no t recommended. Cadmium deposits may be stripped in 
10% ammonium n itra te  solution, chromium in hydrochloric acid, copper and 
brass in cyanide solution or in 5-10%  sodium nitrato  (anodically), and zinc in 
hydrochloric acid w ith an inhibitor.—A. R . P.

Researches on Nickel Stripping Baths. H . Krause (Oberfldchentechnik, 1932, 
9,191-193).—Cf. Schmidt and Weber, th is volume, p. 87, and th i s / . ,  1932, 50, 
682. The commonest type of ba th  used in stripping faulty  nickel plate from 
iron or steel is sulphuric acid of d 1-575, the article being made the anode and 
a  current of 2 am p./dm .s being used. Addition of arsenious acid is condemned, 
and, in spite of numerous tests, no satisfactory addition agent has been found. 
Details are given of tes ts made with acids of different concentration in  stripping 
nickel plate from various base metals.—A. R . P.

On Nickel Anodes. Erich Becker (Metallbörse, 1932, 22, 1293-1294, 1325- 
1326).—The preparation of cast, rolled, hammered, electrolytic, and sintered 
nickel anodes is briefly described and  their advantages and disadvantages in 
various commercial plating baths are enum erated.—A. R. P .

Depolarized Nickel Anodes. Anon. (Nickel Bulletin, 1932, 5, 218-219).— 
Rolled nickel anodes have hard  faces which do not readily dissolve in nickel- 
plating solutions,-and cast nickel has a  tendency to become passive under the 
effect of the current owing to  the formation of a  skin of black nickel peroxide. 
Depolarized nickel anodes of a  purity  of 99-9%, to  which a small addition of 
nickel oxide is made, do no t suffer from either of these disadvantages. The 
other advantages of these anodes which are cast in oval section, and the 
control of the bath  and current density, are discussed.—J. H . W.

New Platinum-Plating Process. Anon. (Met. Ind. (Bond.), 1932, 41, 596).— 
A brief account is given of a  process which is said to give a  hard, white, non- 
porous, adhesive deposit of brilliant platinum .—J. H. W.

Preparing Silver for Electroplating. Anon. (Met. Ind . (Bond.), 1932, 41, 
330).—Short note describing the elimination of flaky and powdery anodes in 
silver plating by the use of silver of higher purity  (99-97%) and by proper 
heat-trcatm ent.—J . H. W.
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Throwing Power oi Plating Solutions with Particular Reference to Certain 
Zinc-Plating Solutions. B. IC. Braund (J. Eledrodepositors' Tech. Soc., 1931- 
1932, 7, 19-32; discussion, 175-176).—R eprinted from Trans. Faraday Soc., 
1931, 27, 061-674. See th is J ., 1932, 50, 47.—S. G.

Electroplating Aluminium. Anon. (Amer. Machinist (E ur. Edn.), 1932, 76, 
1005-1006).—Chromium can be applied directly to  aluminium from an 
ordinary chromium batli a t  about twice the usual current density used for 
plating over nickel, b u t an additional acid dip may be required w ith certain 
alloys. A satisfactory bath  for direct zinc plating is zinc cyanide 4, sodium 
cyanide 4, ammonium hydrate (sp gr. 0-9) 4, and peptone J  oz./gall.; current 
density 1-5 am p./ft.2 for 1-10 minutes. For nickel plating, the surface should 
be roughened. Recipes for roughing solutions and for 2 satisfactory nickel 
baths and plating details for various alloys arc given.—J. H. W.

Plating Rolled Zinc and Zinc Die-Castings. Anon. (Amer. Machinist {Eur. 
Edn.), 1932, 76, 1133).—Details and precautions in buffing, cleaning, dipping, 
nickel-plating, colouring, and chromium-plating, and in nickel- and chromium- 
stripping arc tabulated.—J . H . W.

Standards for Plated Surfaces. A. J . Round (Brass World, 1932, 28, 222- 
223).—A table, reproduced from the bulletin of the Birmingham Jewellers’ 
and Silversmiths’ Association, 1932, September, of specifications for platinum , 
gold, sil"er, nickel, nickel-chromium, cadmium, zinc, brass, copper, and tin  
deposits, worked ou t by Messrs. B. J . Round and Sons, Birmingham, is given 
under the name of “ Epalox”  Standards and Tests.—J. II . W.

Advances in Electroplating. H erbert K urrein (Obcrfldchentechnik, 1932, 
9, 97-99).—A review with 93 references to recent work.—A. R . P.

Throwing Power of Electroplating Solutions. Seiji Kaneko (Kogyo Kvxigakw 
Zasshi (J. Soc. Chem. Ind. Japan), 1932, 35, (4); C. Abs., 1932, 26, 3995).— 
[In  Japanese, w ith English sum m ary in  supplemental binding, p. 146.] 
Throwing power [T] is defined as 2 '= { [( l /£ )—A ] /1 /L }x  100, where L  and A  
have the same values as defined previously (ibid., 1931, 34, (4); this J ., 1931, 
47, 446), and (1 ¡L) is the value of A  when e (current efficiency) =  1 and 
S v J S I— 0. (vi — potential drop a t  cathode and  /  — current density). By 
substituting the value of A  (cf. ibid., 1931, 34, (4); this J., 1931, 47, 446)

T  .==■ x  100 =  sPOoiflc resistance). (\/p)(SvJ8I)
is the characteristic quan tity  independent of distance, and i t  is suggested 
th a t th is will give a  b e tte r measure of throwing power.—S. G.

Protective Properties of Colloids and their Behaviour in the Electrolytic 
Deposition of Metals. P . A. Jacquet (Nature, 1932, 130, 812-813).—The 
protective action of colloids, as measured by the gold number, is parallel to  the 
effect of the colloids on the electrodcposits of copper. The highly protective 
colloids (gelatin and serum albumin) modify considerably th e  stress in  copper, 
whilst those of lower protective power (gum arabic and gum tragacanth) have 
a relatively small iniluence.—E. S. H .

New Aids for the Supervision of Large Continuously-Operating Plating Baths. 
Carl H u tte r (Oberflachailechnik, 1932, 9, 87-88).—An autom atic apparatus for 
continuously measuring the p a of plating solutions and for adding the necessary 
acid or alkali to m aintain a  constant p a is described w ith reference to  illustra
tions and a wiring diagram.—A. R . P.

Practical Plating. Plating Shop and Plant.—I, II. E . A. Ollard (Mft .  
Ind . (Land.), 1932, 41, 255-256, 375-376, 425-426, 497-499, 545-546, 548- 
549).—A discussion of the design of the plating shop as regards drains and 
floor, light, ventilation, draughts, heating, and general structural a lterations; 
position of plating shop and general layout and of details of the p lant under 
the headings (1) generators; (2) busbars; (3) vats for acid solutions; (4) vats 
for alkaline solutions; (5) chromium vats and exhaust; (6) pumps and
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circulating devices; (7) filters; (8) agitating devices and moving cathodes; 
(9) barrels; (10) various accessories.—J . H. W,

Eleetrodeposited Protective Coatings and Their Use in the Wire and Cable 
Industry. E rhard  B ertl (Elchtrotech. Z ., 1932, 53, 579).—Numerous tests 
made by th e  leading firms of the cable industry  have proved th a t a  homo
geneous eleetrodeposited coating of pure lead 0-009 mm . thick is sufficient 
protection against corrosion if no t subjected to  mechanical stress. A pro
tective layer 0-3 mm. thick is sufficient for cable-covering wires and cable 
iron strip. For less strongly stressed wires and strips a layer of lead 0-1- 
0-15 mm. thick suffices. 'Tin can now be deposited in  a lustrous, adherent 
form. T in-lead alloys can be also deposited, w ithout objection, in engineering 
practice.—15. Bl.

Application of Electro-Deposited Metals to Mechanical and Marine En
gineering. C. H . Faris {Trans. Liverpool Eng. Soc., 1931, 52, 42-00 ; discus
sion 61-70).—Cf. this 1931, 47, 606. A description is given of the Fescol 
process for producing nickel coatings up to  J- in. in thickness, and of the 
results of tests  showing the strength-of the bond between the nickel and the 
base to  exceed 18-19 tons per in.2. Many applications of the process are 
described, e.g. to  pistons of high-pressure steam  engines, pum p phmgers 
for handling caustic soda, and amm onia compressor rods. The advantages 
of nickel over other, more commonly used, constructional materials are n o ted ; 
the chief are resistance to  w ear and corrosion. For these reasons the process 
has been adopted as standard for the cylinder liners of high-speed Diesel 
engines for airship and locomotive work; for rolls for paper m ills; ships’ 
propellers; impellers for centrifugal pum ps; filter press p lates; and for 
m any purposes where superheated steam  is used. Although originally em
ployed only for repair work, the process is now applied for much new work. 
Nickel m ay be deposited on all kinds of iron and steel (including “ stainless ” ), 
bronze, and gun-metal. The process is used also for depositing copper, 
cobalt, zinc, and, more particularly, cadmium, lead, and chromium. Lead 
coatings up to  J  in. thick are used for chemical plant, whilst chromium 
deposits are employed either for decoration, when they are applied over nickel to  
produce a  hard, impervious coating, or as “  engineering chromium ” ; in  th is case 
deposits up to 0-01 in. thick, having a  Brinell hardness of 600-750, are used. 
For machining deposited nickel, tungsten [? tungsten carbide] tipped tools are 
necessary', as steel tools rapidly become dull and  tear away the nickel and 
base metal. In  general, grinding is to  be preferred to  turning.—H. G.

Electro-Deposition and the Metallic State.—I, II. L. B. H un t (Metallurgist 
(Suppt. to  Engineer), 1932, 8, 147-149, 164-165).— (I) The study of variations 
in structure of eleetrodeposited metals offers advantages in  dealing with 
metallographical problems, since in certain respects crystal formation can be 
controlled by the conditions of deposition. The results of various investiga
tors on electrodeposition and adsorption are discussed in relation to  recent 
concepts of crystal boundary conditions. (II) The concepts drawn from 
consideration of eleetrodeposited metals are applied to  cast metals, the inter- 
crystalline boundary being viewed as an oriented layer of m etal ions vibrating 
between positions of minimum potential energy on the contiguous lattices. 
The layer would thus constitute a  separate two-dimensional phase in which 
m etal ions m ay to  some ex ten t bo replaced by molecules of impurities. The 
relation of the hypothesis to  those of other workers is discussed. I t  m ay be 
applied tentatively' to  th e  explanation of “  equi-cohesive tem peratures,” 
boundary' migration in grain-growth, and twinning.— R. G.

The Scientific Bases of Galvanoplastics. J . Salauzo (Mem. el Compt. raid. 
Soc. Ing . civils France, 1932, 9, 446-506).—The principles and applications 
of galvanoplastics are considered under the following headings : (I ) p o ten tia l: 
definition, polarization, penetrability, deposition of metals electro-positive
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to  hydrogen (nickel, cadmium, zinc), hydrogen-ion concentration; (2) forma
tion of the deposits: theory (crystal building), influence of the cathodic 
m etal on the crystallization of the deposit, influence of the different factors 
of the electro ly te; (3) baths : quality, cyanide baths, sum m ary of th e  prin 
cipal baths (gold, silver, copper, nickel, cadmium, zinc, chrom ium ); (4) p re
paration of the w o rk : mechanical and chemical treatm ent, testing the 
deposit (analysis, corrosion-resistance, adherence, hardness, microstructure).

______________  —J . H . W.

V I I—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(O ther than  Electro-Deposition and Electro-Refining.)

(Continued from  p . 32.)

On the Question of the Overvoltage of Hydrogen. T. Erdcy-Gruz and  H. 
Wick (Z. physical. Chem., 1932, [A], 162, 53-02).—The hydrogen overvoltage 
on lead, tantalum , and carbon electrodes w ith a  very clean surface has been 
determined. The behaviour of lead and tan talum  is different from th a t of 
other m etals; this is explained on the basis of th e  discharge theory of E.-G. 
and Volmer.—B. Bl.

The Theory of Passivity. XVII.—Comparison of the New Theory of E. 
Müller and K. Schwabe with the Cover Theory (Bedeckungstheorie) of W. J. 
Müller, with Experimental Results of an Investigation on Passivity. W. J . 
Müller (Z. Elektrochem., 1932, 38, 850-860).—As a result of experiments on 
the passivity of copper in saturated  copper sulphate solutions, it  is claimed 
th a t in the work of E . M. and K . S. th e  current density-potential curves 
only partly  explain the phenomenon of passivity, whilst, on the other hand, 
the cover theory agrees completely w ith all th e  observed facts and the 
character of the phenomenon. Tho theory of E . M. and K . S. requires an 
accumulation of soluule salt on the metal, as opposed to  the th in  and adherent 
layer required by W . J . M.’s theory. In  general, the “ saturation-passivity ” 
and “ relative-passivity ” (Einbezugspassivital) theory is no t in accord with 
the results of the experiments.—J . H . W.

V I I I— REFINING
(Including Electro-Refining.)

(Continued from  pp. 32-35.)

The Refining of Lead Dross and Other Metallic Waste. Anon. (Maschinen- 
konslrukteur, 1932, 65, 137-138).-—Three types of rem elting p lan t are described 
for the reclamation of metallic dross. The first, for small-scale operation, 
gives a  yield of m etal approacliing 65% of the weight of dross; tho second 
is adapted for rather heavier work, and should give a  yield of 78% w ith lead 
and tin  dross, 90% w ith o ther soft metals and alloys. B oth furnaces are 
coke-fired. Tho th ird  type is adapted for large-scale operation, and burns 
tar-oil. The preparation of dross for re-melting requires some care ; im portant 
points are the  removal of iron and, where possible, the pulverization of the 
material. The im portance of pyrom etric control is emphasized.—P. M. C. R.

Refining Platinum Metals.—III,-IV . M artin Schwitter (Brass World, 1932, 
28, 228-229, 247—248).—Cf. J ., this vol., p. 33. ( I II .— ) Osmiridium is 
extracted from precious m etal sweeps by comminution and sifting ; the coarse 
m aterial is heated to redness for 2-3 Ins. with excess zinc in a graphite crucible 
and granulated, and  tho zinc dissolved hi hydrochloric acid. The residue and 
the fines are distilled for osmium and ruthenium , the la tte r  being held up in 
cool hydrochloric acid and the former passing over. The rem ainder of the 
distillate is treated  w ith hot, strong hydrochloric acid, diluted and filtered.
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Iridium  and platinum  are precipitated w ith ammonium chloride and heated 
to  a good red heat. The m ixture contains about 1% rhodium. I t  is melted 
w ith excess lead, granulated, and treated  in succession with dilute nitric acid, 
boiling sulphuric acid, aqua regia, sodium hydroxide, strong hydrochloric 
acid, and hot w ater. (IV.—•) The contents o£ the second receiver in the 
previous operation arc transferred to  the  first receiver and boiled under gentle 
aspiration until all the osmium has passed over as tetroxide. The solution is 
then  mado strongly ammoniacal and slowly heated to  dryness, a t  the end from 
a slightly (hydrochloric) acid solution. The osmium-pastc is heated in a 
silica crucible under hydrogen to  a  bluish powder or sponge. The solution 
containing ruthenium  is evaporated to  dryness w ith ammonium cliloridc, 
brought to  red heat, ground, and  trea ted  w ith strong hydrochloric acid. The 
solution containing rhodium is filtered, boiled, and made alkaline w ith caustic 
soda, tho precipitate decanted, dissolved in  aqua regia, and evaporated alm ost 
to  dryness, diluted, and excess sodium nitrite  added, then sodium carbonate. 
A fter boiling and standing, i t  is mado faintly acid, ammonium chloride is 
slowly added, and the precipitated rhodium -am m onium -nitratc filtered, 
washed, dissolved in hydrochloric acid, made ammoniacal, acidified w ith formic 
acid, and boiled until all the  rhodium is precipitated as metal. The treatm en t 
of the residues and secondary solutions is briefly described.—J. H . W.

E L E C T R O L Y T IC  M E T H O D S
Electrolytic Refining of Copper, Using the Complex Salt of Cuprous Chloride. 

—VIII,-IX . The Behaviour of Silver Present in the Crude Copper of the Anode.
Naoto K am eyam a and Shoji Malrishima (Kogyo Kwagaku Zasshi (J . Soc. 
Chem. Ind. Japan), 1931, 34, (11); C. Abs., 1932, 26, 5850).—[In  Japanese, 
with English sum maries in supplemental binding, pp. 462-465.] (V III—) The 
behaviour of silver in  the cuprous chloride bath  was investigated. The 
alkali chloride in the b a th  (about 4 mols. per kg. of -water) dissolves appre
ciable quantities of silver chloride to  form a  complex salt. H ere tho silver 
will no t ac t in  the same way as in  a sulphate bath. Solubility of silver 
chloride in potassium chloride solutions was determ ined a t  25° and 50° C. 
The activity  of silver ions was determ ined from the e.m.f. of the cell 
Ag 10-01ATA gN 03 [I saturated N H 4N 0 3 1KC1, or process electrolyte w ith sa tu r
ated  AgCl|Ag. Solubility of silver increases rapidly w ith tem perature or 
increase of cuprous chloride content, bu t the single potential of silver becomes 
less “ noble.” The potential of the silver electrode is about 100 mv. more 
noble than  th a t of the copper, independent of tem perature and electrolyte 
composition. Silver should be unattacked on the anode surface, bu t any Cu++
in the electrolyte gives the reaction Ag +  Cu++ >■ Ag+ +  Cu+, and silver
goes into solution. Silver in solution should deposit simultaneously w ith 
copper. (IX —) Actual tests w ith anodes of pure silver, partly  silvered copper 
plate, silver and copper plates side by side and connected, and cast copper- 
silver alloys, showed th a t m ost of the current passes through tho copper 
surface, b u t the silver in  the anode dissolves and deposits on the cathode. 
A diaphragm will no t prevent this, nor will the  addition of sulphur, ferrous 
sulphide, nickel, tin , sulphur dioxide, stannous chloride, Ee(CN)6lv , ferrous 
chloride, hydroxylamine, formaldehyde, or hydroquinone, or superposition of 
a.c. on the d.c., or bromides, cuprous iodide, or [3-iodoprOpionic acid. Circu
lation of the bath  through an  outside layer of cuprous iodide removes silver 
as silver iodide.—S. G.

Electrolytic Refining of Copper, Using Complex Salt of Cuprous Chloride. 
X.—Behaviour of Antimony. N aoto Kam eyam a and Shoji Makishima 
(Kogyo Kwagaku, Zasshi (J . Soc. Chem. Ind. Japan), 1932, 35, (8); C. Abs., 
1932, 26, 585).— [In  Japanese, w ith English sum m ary in supplemental bind
ing, pp. 369-371.] The electrolyte used was sodium chloride 4 m ols.; cuprous
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chloride OS mol., hydrochloric .acid 0-5 mol., gelatin 1 grm., w ater 1000 grin., 
and the conditions w ere : tem perature 50° ±  1° C., current density 2-3 am p./ 
dm.2, tim e 30-70 hrs., lhcchanical stirring, and passage of small quantities 
of carbon dioxide to  displace atmospheric oxygen. Various am ounts of 
ta r tra te  were added to  the electrolyte, and various am ounts of antim ony to 
the electrolyte or anode. Tho physical properties of the cathode deposit 
were good, and the cathode never contained antim ony higher th an  0-000.c%. 
Tho electrolytic potential of antim ony in the bath  is higher than  th a t of 
copper. Antimony accumulates in the bath  or goes to the anode.—S. G.

IX .—ANALYSIS

(Continued from  pp. 35-37.)

Chemical Spectrum Analysis. W. Gerlach (Forschungen u. Fortschrilte, 
1932, 8, (31), 397).—New applications and results of spcctrographic analysis 
are described.—J. W.

On the Sampling of Zinciferous White Metals. Wolfgang Boehm and 
Wolfgang Jorro (Metall u. Erz, 1932, 29, 217-218).—Even by rapid cooling of 
zinciferous bearing metals w ith an  Sn or Pb  base, considerable segregation 
occurs, so th a t accurate sampling of bars is difficult. Probably tho best pro
cedure is to  saw longitudinally right through the ingot and to  dissolve a  largo 
sample, e.g. 10 or 20 grm., for analysis, taking aliquot parts  for the various 
determinations. If  drillings are taken from a num ber of places in the ingot 
they  should all be carefully remelted, the m etal cast in a d u ll mould, and the 
ingot sawn or filed to get a  large quantity  of fine m aterial.—A. R. P.

Assay of Rubber-Insulated Conductors [Consisting of Tinned Copper Wires]. 
A. R. Mattliis (Ann. Chim. analyt., 1932, [ii], 14,201-203).—A quantity  of wire 
such th a t the surface of tinned Cu is exactly 1 dm .2 is wound on a  piece of 
glass rod and the bare Cu a t  the ends is covered w ith wax. The rod is then 
ro tated  for 5 m inutes in N H 4OH (d 0-910) a t 30 r.p.m . in such a  way th a t one 
half of the wire is passing below tho liquid while the other half is passing 
through the air. The am ount of Cu dissolved is then  determined by electro
lysis or by colorim etry; it  is a  function of the corrosion-resistance of the tinned 
coating.—A. R . P.

Effect of Platinum Metals in Assaying [A Discussion on J. L. Byers’ Paper 
on “ Surface Effects on Assay Beads Caused by Metals of the Platinum Group ” ].
R . F . Wood. A. M. Smoot. F . E. Carter. T. A. W right. E . E. Bugbee. 
J .  L. Byers (M in. and Met., 1932, 13, 364-366).—Cf. this J ., 1932, 50, 441. 
A. M. S. sta tes th a t Ru produces a  blue incrustation and R h an iridescent film 
on Au beads; Os and, to a  smaller extent, R u and I r  are lost by volatilization 
during cupellation and R u, Rh, and I r  separate completely or alm ost completely 
from solution in Au when the Au solidifies, I r  sinking to the bottom  and Ru 
and R h rising to  the to p ; the presence of more than  one P t m etal often com
plicates the effects produced. T. A. W. points ou t the possibility of in ter
ference by impurities, especially Bi in  the Pb. E . E . B. suggests th a t the 
m ethod is only qualitative b u t is useful in th a t the appearance of any of the 
effects noted by J .  L. B. is an indication of the probable presence of P t  metals 
in the bead b u t not necessarily of their nature or am ount.—A. R. P.

A Peculiar Adsorption- and Peptization-Reaction of Calcium Oxalate ; 
Colour-Test for Calcium in the Presence of Strontium. F . L. H ahn (Ber. 
dent. chem. Ges., 1932, [B], 65,207-209).—Ca m ay be recognised in  th e  presence 
of Sr by a  peculiar colour-reaction when the oxalates are precipitated after addi
tion of an  ammoniacal solution of chinalizarin.—P. M. C. R.

On the Copper-Reactive Group HO C-C C =N  OH. F ritz  Ephraim  (Ber. 
deut. chem. Ges., 1931, [B], 64, 1210-1214)'.—Cf. ibid., 1930, [B], 63,1928. The
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oximes corresponding with certain series of aldehydes and ketones arc found to  
give characteristic precipitates w ith Cu salts, as docs salicylaldoxime, bu t the 
la tter body is considered the m ost satisfactory reagent on account of the 
intensely coloured precipitate obtained. The relative solubilities of the com
plex metallic salts of these series are reviewed.—P. M. C. R.

On the Copper Reagent Salicylaldoxime. F . Ephraim  (Ber. deut. chem. Ges., 
1931, [B], 64, 1216-1218).—See also ibid., 1930, [B], 63, 1928; and preceding 
abstract. The separation of Cu by salicylaldoxime requires some modification 
in  the presence of Fel n ; the metallic solution should be acidified w ith HC1 
instead of w ith CH3COOH, thus avoiding the characteristic red coloration duo 
to  Fe. The separation and identification of salicylaldoxime compounds w ith 
certain metals other than  Cu are described.—P . M. C. R.

Colorimetric Tests for Precious Metals. W. E . John  and E . Beyers (.7. 
Chem. Met. M in. Soc. S. Africa, 1932, 33, 26-27).—The solution is treated with 
SnCl2 and  then shaken w ith (C2H5)20 . Purple of Cassius, duo to  any Au 
present, forms a  black scum a t  the top of the aqueous phase. Platinoid metals 
give orange or red colours, which collect in the ether layer. If  Fo is present, it 
gives no colour when completely reduced. I f  reduction is incomplete, the 
dirty-brown colour produced masks the te s t for platinoid metals.-—E. S. H.

Analytical Evaluation of Catalytic Reactions ; Detection of Palladium in 
the Presence of Other Metals of the Platinum Group. F. Feigl and P. Ivrum- 
holz (Ber. deut. chem. Ges., 1930, [B], 63, 1917-1919).—Pd m ay be detected in 
the presence of Ir, Os, and R u salts by its activation of CO and the subsequent 
reducing action of the la tte r on phospho-molybdic acid. P t  and R h  give a 
similar bu t much weaker and less sensitive reaction. The solution, from 
which Au, Hg, and Fe salts should liavo been removed, is rendered weakly acid 
(acidity jV/10 to  A /2) and heated to boiling w ith 5% phospho-molybdic acid 
solution. CO is then rapidly passed through the solution, and a blue or green 
coloration is show n; the reaction is very sensitive, an appreciable coloration 
being given in  5 m inutes w ith a  P d  concentration of 1 p a rt in 40 million parts.

—P. M. C. R.
2 : 7-Diamino-Fluorene as a Reagent for Zinc, Cadmium, and Copper.

Ju lius Schmidt and W alter H inderer (Ber. deut. chem, Ges., 1931, [B], 64,1793- 
1796).—2 : 7-Diamino-fluorene, preferably used as the hydrochloride in 1% 
solution in alcohol, gives characteristic precipitates of very low solubility with 
solutions of the chlorides or n itrates of Zn, Cd, and Cu. Sulphates m ust not 
be present, as the base forms an  insoluble sulphate. The metallic solution 
should be f  alcoholic. W hite precipitates are obtained w ith Zn and Cd salts, 
whilst C u" solutions give a bluish-green coloration and a dark blue fiocculent 
precipitate. The Cu reaction is considered more sensitive than  the ferrocyanide 
tost. The preparation of the reagent and the exact conditions of its use are 
fully described.—P. M. C. R.

Volumetric Determination of Aluminium. J . Clarens and J .  Lacroix (Bull. 
Soc. chim. France, 1932, [iv], 51, 668-670).—The HC1 solution is trea ted  with 
KOH, using m ethyl orange as indicator until a sudden decrease in the intensity 
of the red colour occurs. M ethyl red is then  added and the boiling solution is 
titra ted  w ith KOH until the colour changes to yellow; 1 c.c. of A-'KOH — 
0-009 grin, of Al. Ca does no t interfere, bu t if J ig  is present, p art m ay be 
precipitated w ith the Al(OH)3; the titra ted  solution should therefore be titra ted  
w ith iV-HCl until red, and the c.c. of acid used deducted from the c.c. of KOH 
used in the first titra tion .—A. R . P.

A New Method for the Determination of Bismuth. C. M ahr (Z. atwrg. 
Chem., 1932, 208, 313-317).—Bi is precipitated from H N 0 3 or H 2SO, solutions 
by a  10% solution of K 3Cr(SCN)6 as brick-red, crystalline BiCr(SCN)8 which 
m ay be dried and weighed or its SCN content m ay be titra ted . Mo, Cr, Al, 
Fe, Jin , Ni, Co, Jig, alkaline-earth metals, and alkali m etals do no t interfere, 
and tho method m ay bo used for very small amounts of Bi.—M. H.
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A New Reagent for the Qualitative and Quantitative Estimation of Copper.
Fritz  Ephraim  (Der. deut. chem. Ge.s\, 1930, [B], 63,1928-1930).—Cu m ay bo 
quantitatively precipitated from CH3COOH or aqueous solution in  the prc-. 
sence of any other m etal by the addition of the (acetic) acid solution of salieyl- 
aldoxime, when the bright greenish-yellow Cu sa lt is set free as a  voluminous 
floceulent precipitate, which readily collects on stirring and  filters easily. 
The reaction is perceptible as a definite opalescence a t  a  Cu concentration of 
1 p a rt in 500,000 parts. Full directions for qualitative detection and for 
quantitative estim ation are given : characteristic reactions of salieylaldoximc 
w ith other metals, especially in alkaline solution, are described.—P. M. C. R.

Volumetric Determination of Tungsten. B. G. Mokeev [ Uchenuie Zapiski 
Kazan Gosudarst. Univ. (Sci. Rep. State Univ. Kazan), 1930, 90, 1022-1024; 
C. Abs.. 1932, 26, 5870).— [In Russian.] Volumetric determ ination of W  by 
the method of Kanchev, i.e. precipitation of W  w ith benzidine chloride and 
titra tion  of the precipitate w ith O-LY-NaOH, gives results varying w ith the 
W 0 3 contents of the samples. Totally unsatisfactory results are obtained 
w ith samples containing less than  0-2-0-3 grm. W 0 3.--S . G.

X.—LABORATORY APPARATUS, INSTRUMENTS, &C.
(See also “ T esting” and “ P yrom etry .” )

(Continued from p . 37.)

The Choice of System in Microphotography. J .  Fliigge (Z. wiss. M ikro
skopie, 1931, 48, 367-369).—The achromic micro-objective is generally 
combined w ith much too strong eye-pieces, usually x 6 . Much better 
results are, however, obtained w ith much weaker eye-pieces, e.g. loss than  
X 3. W ith apochromatic objectives stronger eye-pieces are permissible. W ith 
a shorter camera somewhat stronger eye-pieces are permissible (e.g. up to 
X6).—B. Bl.

Some Remarks on the ¡Metallurgical Microscope Using Polarized Light.
L. T ronstad (Z. tech. Physik, 1932, 13, (9), 40S-410).—The angle of incidence 
and the azim uth (referred to the plane of incidence) of linearly polarized 
light are affected by the change in the light after reflection from the surface 
of metals, hence i t  is necessary to  find by the use of suitable epiphragms the 
angle of incidence w ith metallurgical microscopes using linearly polarized 
light in  order to  obtain uniform results.—J . W.

Test of the Large Metallurgical Microscope of Carl Zeiss, Jena. C. Bene
dicks and P. Sederholm (Z. wiss. Mikroskopie, 1931, 48, 99-109).—B. Bl.

The New Leitz Binocular Microscope. K . John  (Z. wiss. Mikroskopie, 
1931, 48, 482-483).—A description is given of the Leitz binocular microscope 
w ith vertical objective and tubes inclined a t 45°.—B. Bl.

Increasing the Accuracy in the Measurement of the Smallest Visible Mag
nitudes with the Screw Micrometer Eyepiece. H einrich Quastler (Z. wiss. 
Mikroskopie, 1932, 49, 195-207).—Conditions are given under which it  is 
possible to  measure diameters of less than  1 p with an  error of no t more than  
0-023 p..—B. Bl.

The “  Metaphot ”  as a Universal Instrum ent for Microscopic, as well as 
for “ Micro- and Macro-Photographic ”  Work in Transmitted and Reflected 
Light. H . Pfeiffer (Z. wiss. Mikroskopie, 1932, 49, 100-102).—The con
struction of the instrum ent, which is also built as a  metallurgical microscope, 
is different from the usual arrangem ent of the individual parts  on an optical 
bench. The light passes from the object vertically through the objective 
downwards to  a  mirror, from which it  is reflected a t  an  angle into the eye
piece or on to  the ground glass disc. The camera length, which cannot be 
altered, is 50 cm. The instrum ent is m anufactured by the Emil Busch A.-G., 
Rathenow .—B. Bl.
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X I.— PHYSICAL AND MECHANICAL TESTING AND  
RADIOLOGY

(Continued from pp. 38-39.)

Discussion on the Zürich Congress by the Association Française pour l’Essai 
des Matériaux [French Association for Testing Materials], L. Guillet, J . 
Galibourg, and E. D upuy (Rev. Met., 1932, 29, 377).—Cf. this J., 1932, 50, 
625. The papers on tests a t  elevated tem peratures are reviewed by Gali
bourg, those on im pact tests by Dupuy, and a  general discussion follows.—H. S.

Simple Methods of Testing Materials for Medium-Size and Small-Scale Works. 
H . Franz (Anz. Berg.-IJüüen-u. Masch., 1932, 54, (94), 4-5).—The application 
of simple methods of testing, such as the Brinell and Rockwell hardness tests, and 
the bending test, in small works is discussed.—B. Bl.

Workshop Methods of Testing Materials. Anon. (Werkzeug (Suppt, to 
Maschinenkonstrukteur), 1931, 7, 83).—A series of simple tests  is described, in
cluding the identification of gold, the detection of hair-cracks in steel and 
porosity in aluminium, rapid tests on wire and sheet, and the recognition of 
several alloj's by their characteristic ring.—P. M. C. R.

Mechanical Tests of Aircraft Structural Components. I. J .  Gerard (J. 
Roy. Aeronaut. Soc., 1932, 36, 673-690; discussion, 690-703).—A ttention is 
directed to the relation between failing load and geometrical proportions in 
aircraft members. A new  form of compression te s t on strip  materials, in which 
the strip  is ben t transversely into the arc of a circle of 180° w ith two flat 
tangential extensions a t  eaeli straight edge of the test-piece, is described. The 
extensions are 0-1 in. wide, and engage in a jig which prevents prem ature 
buckling bu t does no t appreciably restrain axial shortening. Methods for the 
strength  testing of aircraft wings, spars, hulls, and fuselages are described.

—H. S.
Small Extensometer for Use on Both Light and Heavy Structures. Anon. 

( Iron Age, 1932, 130, 464).—Short account of a “ sc ra tch ” extensometer for 
recording tension-compression strains and also pure shear strain. The instru 
m ent is only 4 in. long and weighs less than  1 oz. The record is scratched by a 
diamond point on a  moving steel target.—J. H. W.

The Hardness of Metals a t High Temperatures. J . Ferdinand K ayser 
(Metallurgist (Suppt. to  Engineer), 1932, 8, 173).—A description of a new 
method of determining the hardness (Brinell) of metals a t high tem peratures. 
The test-piece is in the form of a  small cone (120°) which rests on an anvil and 
is subjected to  a load of 35 kg. for a  period of 10 days. The anvil, cone, and 
plunger are surrounded by a resistance furnace for maintaining the desired 
tem perature. The apex of the cone flattens under load, reaching a  constant 
form in about 100 hrs., and the hardness num ber is derived from the load 
divided by the area of the flattened surface of the cone. Investigation has 
shown th a t the values are in close agreem ent w ith those of Brinell hardness 
tests carried out in the usual m anner. Above 700° C. practically all metals 
appear to  have a Brinell hardness of less th an  10.—R. G.

The Hardness of Metals at High Temperatures. Anon. (Metallurgia, 1932, 
7, 29).—See preceding abstract.—J . W. D.

Rapid Erosion Tests Clarify W ear of Metals. T. F . Hengstenbcrg (Steel, 
1932, 91, 21-23).—The testing apparatus described consists essentially of an 
impeller disc into the rim  of which are inserted two test-pieces a t opposite 
points. As the disc revolves, the specimens strike 2 continuous jets of water. 
Most metals behave similarly a t  fairly low speeds, bu t a t  high speeds a great 
variety of behaviour in  shown.—E . S. H.

VOL. M i l . H



98 Abstracts o f Papers

X II.—PYROMETRY

(Continued from  p . 40.)

Practical Notes on the Installation and Upkeep of Thermo-Couple Pyro
meters. F . J .  Brookes {Met. Ind. (Lond.), 1932, 41, 535-537, 559-561, 585- 
583).—The theory underlying heat m easurem ent of thermo-couple pyro
m eters ancl the construction of these instrum ents and of indicators and re
corders are described, and the desired characteristics and lim itations of base 
and  rare m etal thermo-couples are outlined. The lay-out, connections, and 
operation of an installation consisting of 12 thermo-couples, 2 indicators, 
and a  double drum  recorder, and the testing of such an  installation, are 
described. Freezing liquids as standard  checks and the checking of the 
resistance pyrom eter “ bridge,’1 and  of indicators and recorders are explained.

—J. H . W.
Industrial Dilatation Pyrometers. P . Chevenard (Rev. Met., 1932, 29, 442- 

44S).—Pyrom eters developed by Joum ier for industrial use a t  tem peratures 
up to  1000° C. and in term ittently  up to 1100° C., and types having dial 
indicators and recording mechanism, are described, as ve il as the adaptation 
of a  pyrom eter of this typo for regulation of tem perature.—H. S.

The Reduction of Platinum Resistance Thermometers to the International 
Temperature Scale. G. S. Callendar (Phil. Mag., 1932, [vii], 14, 729).— 
Methods for the reduction of observations of platinum  resistance changes w ith 
tem perature to  corresponding gas-scale tem peratures, designed to  save tim e 
and to  eliminate the use of log. tables are described.—J . S. G. T.

Pyroversum Pyrometer. Anon. (Machinery (Lond.), 1932, 39, 633).— 
An illustrated description of an  optical pyrom eter designed on the principle 
of a foot-candle meter, in which extinction of the object under tes t is secured 
w ith an opacity wedge. A standard  candle is supplied in order th a t p re 
liminary tests m ay be made to  establish the scale corrections necessary to 
account for the personal factor.—J . C. C.

X III.-F O U N D R Y  PRACTICE AND APPLIANCES

(Continued from pp . 10-12.)

The Evolution of the Modern Foundry. J .  E . H urst (Iron and Steel Ind., 
1932, 6, 67-68, 92).—In  a description of developments which have taken  place 
in foundry practice since the year 1775, due to  the evolution of machinery and 
to modern methods of melting and foundry technique, reference is made to  the 
changes in  non-ferrous foundries during th a t period.—-J. W . D.

International Foundry Exhibition in Paris. Anon. (AUuminio, 1932, 1, 
308-309).—An illustrated description w ith especial reference to  the light alloy 
castings exhibit.—G. G.

A New Form of Phosphorus Deoxidizing Agent. Willi Claus (Z . ges. 
Giesserei-Praxis: Das Metatt, 1932, 53, 377-378, and Rev. Fonderie moderne, 
1932, 26, 349-350).—H itherto  i t  has been necessary when deoxidizing w ith 
phosphorus, to  use phosphor-copper or phosphor-tin. These m aterials are 
expensive, and zinc and lead in combination w ith yellow phosphorus are 
unsuitable. If, however, powdered zinc and powdered phosphorus are com
pressed together, a  comparatively cheap and em inently suitable deoxidizer 
for use w ith  m etals and alloys w ith high melting-points results. Comparative 
te s ts  on a bronze deoxidized w ith such a  m ixture containing 10 and 20% 
phosphorus and w ith 10% phosphor-copper showed a t  least as good results 
w ith the zinc m ixture as regards the mechanical properties w ithout any 
qualifying disadvantages.—J . H . W.
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XIV.— SECONDARY METALS : SCRAP, RESIDUES, &c.

(C ontinued from pp. 42-13.)

Converting the Scrap o£ a Non-Ferrous Tube Mill into Valuable Stock.
Gilbert Evans (Metallurgia, 1932, 7, 55).—-An effective method of dealing w ith 
scrap ends of non-ferrous tubes such as condenser tube ends for fu rther drawing- 
in  to  small diam eter and th in  walls to  m eet the requirem ents of radiator tubes 
for motor-car engines, optical tubes, lubricating connections, and similar pu r
poses. The construction of a  b a tte ry  of high-speed benches constructed for 
drawing-in such tube cuttings is fully described.—J . W . D.

XV.—FURNACES AND FUELS

F U R N A C E S
(Continued from  pp . 41-4G.)

Babbitt Melting Rig. Jam es F . H obart (Power Plant Eng., 1932, 36, 637- 
638).—Accidental spilling of B abbitt m etal in a  forgo fire is sta ted  to  make 
welding operations impossible owing to the presence of volatile oxides. A small 
separate melting furnace for wliito m etal is described, and adjustm ents are 
recommended for cases where such a furnace cannot bo used.—P. M. C. R.

Industrial Furnaces for Gas. XVII.—Ovens in the Electrical Industry and 
for Heat-Treating. Lawrence E . Biemiller (American Oas J ., 1932, 137, (4), 
25-27).—Cf. th is J ., 1932, 50, 130, 270, 713. Gas-fired ovens for japanning 
and enamelling wires, for tem pering springs, for moulding insulators, and for 
heat-treating of zinc and aluminium are briefly referred to .—J. S. G. T.

Principles of Recuperation Applied to Industrial Gas Furnaces. E . A. 
Luscombe (Amer. G asJ., 1932,137, (6), 9-12, 29).—Results of extensive series 
of tests of two industrial gas-fired furnaces employing recuperation and operat
ing a t  tem peratures between 1400° E. and 2500° E. (760° C. and 1371° C.) 
are summarized and discussed. To obviate the hazard of pre-ignition, 1000° F. 
(538° C.) is recommended as the maximum safe air-tem perature to  be used with 
pre-inixing burner systems. In  average recuperative installations, it  appears 
to  be uneconomical to employ air tem peratures in excess of 60% of the flue gas 
tem perature. A short bibliography is appended.—J . S. G. T.

Electric Furnace Heating. George T urner (Metallurgia, 1932, 7, 1-2, 4).— 
The advantages of electric heat-cnergy for heat-treatm ent operations depend 
on the design of furnace used, and a num ber of furnaces specially designed to 
m eet the requirem ents of various operations and products are briefly discussed. 
These included an induction melting furnace of 600 kg. capacity used for the 
melting of brass, copper, and cupro-nickel alloys; a  resistance-heated hearth- 
type furnace for melting aluminium and its  alloys; a  continuous strip anneal
ing and  pickling p lant consisting of electrically-heated annealing furnace, 
cooling tank, electrically-heated bosh, washing machine, electrically-heated 
drying furnace, and strip-cooling device all arranged in  lino; a  furnace for 
the bright-annealing of copper and brass sheets; and an  autom atic bath- 
hardening furnace, effective in producing non-oxidized components.—J . W. D.

Electrical Heating in Industry. W. Pfister (Bull. Assoc. Suisse Elect., 
1932, 23, (1), 15-23).—A fully illustrated account of electrically-heated boilers 
is followed by a list of the purely metallurgical applications of electric heating, 
under the following headings : (1) annealing, w ith special reference to  rolling, 
wire-drawing, coinage, pressing and stamping, and enamelling; (2) hardening; 
(3) melting. Several types of melting furnace are described.—P. M. C. R.
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XX.—JOINING

(C ontinued from  53-56.)

The Influence o! Small Notches in the Shaft of Duralumin Rivets. II.
Abraham (Jahrb. deut. Versuchmnst. Luftfahrt, 1931, 21*).—Transverse notches, 
indentations, and longitudinal ridges are not elim inated when the rivets are 
ham m ered into position, bu t are liable to become dangerous only if several 
unfavourable conditions occur simultaneously.—B. Bl.

Solder and the Art of Wiping Cable Splices. H. Baillard (Bell Laboratories 
Record, 1932, 11, 43—47).—As a  result of an elimination tes t made by expert 
splicers, a  wiping solder containing tin  3S and lead 62% was standardized by 
the American Telephone and  Telegraph Co. in  1919. This selection was based 
on the analyses of joints made from melts of 50 : 50 solder “ tem pered ” by the 
splicers w ith lead. Increasing the lead content is held to produce coarse
grained, porous joints. The presence of antim ony in excess of 0-3% is said to 
decrease the cohesiveness, more than  0-005% zinc to produce lumpiness, more 
than  0-10% bism uth to depress the freezing-point unduly, and  copper to be 
harmless up to 0-10% and even beneficial in  the presenceof antimony. [Wofe by 
abstractor: These conclusions are no t all in  accordance w ith B ritish experience.] 
A solder containing cadmium 9 and tin  24% was found satisfactory, bu t 
with the present price of tin  has no longer an  economic advantage.—J. C. C.

Riveting and Welding of Aluminium. F . V. H artm an  and C. M. Craighead 
(Metal Stampings, 1932. 5, 545-548, 568).—A discussion of riveting and weld
ing methods employed in fabricating aluminium products spun, stamped, or 
formed from sheet, extruded tubing, &e. The rivets should be of the same 
alloy as the sheets to  be joined. W hilst almninium can be welded readily by 
any ordinary method, the m ost generally satisfactory is fusion welding w ith 
the oxy-hydrogen or oxy-acetyleno torch.—J . H. W.

Aluminium Welding Electrode. Anon. (Aviation, 1932, June, 286).—A 
5%  silicon-aluminium alloy is used for metallic- or carbon-arc welding of 
sheet or eastings in aluminium. The welding-rods are provided w ith a  coating 
of flux which prevents excessive oxidation and dissolves alum inium oxide.

—H . S.
Arc-Welding Aluminium and Its  Alloys. Anon. (Alum inium  Broadcast, 

1932, 3, (38), 11-13).—An account of the Arcos process of arc-welding alum in
ium and i ts  alloys. Coated electrodes of aluminium (Alumoud electrodes) or 
aluminium-silicon alloy (Alsilend) are used.—J .  C. C.

Welding Fractured Aluminium Alloy Castings. A. Eyles (rimer. Machinist 
(Bur. Edn.), 1932, 76, 491e).—W orkshop instructions for welding aluminium 
alloy castings.—J . H. W.

investigation of Electrically Spot-Welded Specimens of Duralumin. K. 
Schraivogel (Jahrb. deut. Versuchsanst. Luftfahrt, 1932,13).—-The shear strength 
of spot-welded D uralum in sheets 3 mm. thick is 15 kg./m m .2 im mediately after 
removed from the machine, b u t rises to  19 kg./m m .2 a fter another ageing 
treatm ent.—B. Bl.

Appropriate Methods for Welding Duralumin and Zinc Sheet. Anon. 
( Werkzeug (Suppt. to  Maschinenkonstrukteur), 1932, 8, 97-98).—A description 
of the properties and composition of D uralum in is followed by an enumeration 
of the precautions to bo observed in welding; the use of a flux containing 5%  
of silicon is recommended, so as to  re tard  th e  solidification of the weld. The 
advantages of subsequent heat-treatm ent are emphasized, and relevant 
details are given. The (acetylene) welding of zinc sheet is then described, w ith 
special emphasis on th e  use of a verv small excess of acetylene in the flame.

—P. M. C. R .
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XXI.—INDUSTRIAL USES AND APPLICATIONS

(Continued from  p . 5G.)

Bearing Materials. Anon. (J. Commerce (Ship and Eng. Edn.), 1832, Sept. 
22, 1 and 3).—In  a description of bearing materials used in  marine engineering 
special reference is made to  their various applications, and it  is sta ted  th a t for 
ordinary purposes and under norm al running conditions white-metal alloys 
yield excellent results. A useful table of bearing pressures for various 
materials is also given.-—J . W. D.

Aluminium in the Food Industry. Anon. (Food Technology, 1932, 2, 72 - 
73).—A review.—E. S. H .

New Motor Delivery Vans for Milk in Rome. Anon. (Allaminio, 1932, 1, 
312-314).—M otor vans of two types made from alum inium and light alloys are 
described; one type  is used for collecting the milk in  th e  country and the o ther 
for delivering i t  in  the city.—G. G-

Aluminium as a Constructional Material for Transport Tanks. K u rt Riccius 
(MetaUwirtschafl, 1932, 11, 426-129).—The legal requirem ents for th e  use of 
aluminium for railway tank  wagons and  tan k  lorries are summarized. Motor 
fuels do no t a ttack  aluminium so long as they  contain less th an  3% of alcohol. 
W ith a higher alcohol content corrosion is only slight and there is no danger of 
reducing the strength of the tank .—v. G.

Aluminium Plant for Spirit Varnishes and Cellulose Lacquers. J . Brock 
(Paint and Colour Record, 1931, 1, 137; Res. Assoc. Brit. Paint M anuf. Rev., 
1931, (24), 288).—The various types of aluminium plan t suitable for spirit 
and cellulose varnish production are detailed, w ith illustrations.—S. G.

Rendering Automobile Tyres Puncture Proof [with Aluminium Discs]. 
Anon. (Aluminium Broadcast, 1932, 3, (38), 16).—Aluminium discs, £ in. in  
diam. and 5 to  10 mils, thick, introduced into automobile ty res  are forced 
against any hole by the escaping air and  form an  efficient seal.—J. C. C.

Piston Manufacture. Anon. (AvtomrMle Eng., 1932, 22, 549-5-03).— 
Methods employed in the production of a  piston made up of two parts are 
described. The head is machined from a die-casting in  aluminium alloy, 
whilst the  skirt is machined from a  tube of case-hardened steel, both parts 
being spigoted together. I'he  construction, while allowing the lightness 
usually associated w ith alloy pistons, gives also the superior wearing qualities 
of the ferrous metals.—J . \V. D.

Aluminium Alloys for Pistons. N. F. Bolchovitinov (Liteinoe Belo (Foundry 
Practice), 1932, (2), 7-8).— [In  Russian.] The basic requirements to  which 
aluminium alloys for pistons m ust conform are : sufficient hardness a t tem 
peratures up to  400° C., low coeff. of expansion, and high therm al conductivity. 
The alloys considered most suitable for th is purpose contain : (1) “ -SAE 34 ” 
(American) : copper 10, magnesium 0-25, iron T2% , rest alum inium ; (2) 
“ SAE 32 ” (A m erican): copper 10, magnesium 2, iron 1-2, silicon 0-6%, rest- 
alum inium ; (3) alloy “ No. 132 ” : silicon 14, nickel 2-3, magnesium I, copper 
0-8, and iron 0-7%, rest alum inium ; (4) “  Y ” alloy (English) : copper 4, 
nickel 2, magnesium 1-5%, rest aluminium.—N. A.

Duralumin P it Cages. Marcel Pubeliier (Rev. Jnd. minerale, J 931. (259), 313- 
314; discussion, 314-315; and (summary) Colliery Guardian, 1932, 144, 694). 
—D uralum in may advantageously replace steel in  w inding cages on the 
grounds of (1) reduction in dead weight and consequently in  maintenance 
costs; (2) increase in  useful load; (3) increase in  depths worked. Instances 
are quoted of the successful use of these cages, resulting in  considerable 
economy.—P. M. C. R.

The Design of Aluminium Alloy Travelling Cranes. E . C. H artm ann (Meted 
Stampings, 1932, 5, 595-598).—Cf. this J ., 1932, 50, 181. Describes the prin
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ciples and practices to  be followed in the application of aluminium alloys to the 
m anufacture of travelling cranes.—J . H . W.

Aluminium Window Panes are Newest Feature in Germany. Anon. 
(Daily Metal Reporter, 1932, 32, (195), 6).—Aluminium “ glass,” produced in 
Germany from metallic aluminium, is said to  be a  suitable m aterial for windows, 
glass roofs, and skylights. I t  eliminates the yellow rays of the sun, and, 
while partly  transparent, retains some metallic properties.—P. M. C. R.

Metallized Papers. Anon. (World’s Paper Trade Rev., 1932, June 2 ; and 
(abstract) Alum inium  Broadcast, 1932, 3, (33), 15).—Metallized cardboard 
coated w ith aluminium foil having a  thickness of about 0-01 cm. should be 
distinguished from cardboard coated w ith silver or alum inium paper.—J . C. C.

Advantages and Disadvantages of Aluminium Paints. H . A. Gardner 
(Amer. Paint Varnish M anuf. Assoc. Circ. No. 412, 1932, 1S1-207; Res. 
Assoc. Brit. Paint M anuf. Rev., 1932, (28), 214).—A high-grade mixing liquid 
is essential for carrying aluminium powder. Aluminium paint has been used 
satisfactorily as prim er on refractory woods and also for a  complete surface 
coating of tim ber a t  saw-mills. Aluminium paints are inferior to high-grade 
basic or chromate paints for the inhibition of ru s t on steel and are inferior to 
moderate chalking white paints in  preventing heat absorption by tanks con
taining volatile liquids. Aluminium pain ts are no t so good as white pain ts for 
diffuse reflection of light, and the la tte r are preferable in factory interiors.

—S. G.
Aluminium Paints. Anon. (Farbę w. Lach, 1931, 36, 544; Res. Assoc. 

Brit. Paint M anuf. Rev., 1932, (25), 10).—The particular advantages claimed 
by American producers for aluminium powders are contested. I t  is considered 
t h a t : an  aluminium ground is no t superior to a lithopone g round; aluminium 
paints adhere to  dam p surfaces no longer than  other p a in ts ; i t  is no t certain 
th a t aluminium combines w ith w ater glass to  the extent necessary when 
applied to  cement and concrete, kc . Aluminium has its  place as an impervious 
top  coat, as a  protection against sunlight, and as a  coating for radiators and 
pipes. A disadvantage is its slow drying.—S. G.

Aluminium Paint. Anon. (Peintures, Pigments, Vernis, 1931, 8, 1551- 
1552; Res. Assoc. Brit. Paint M anuf. Rev., 1931, (22), 184).—The use of 
aluminium paints on ships is rapidly increasing. Such paints are extremely 
resistant to  corrosion, and on account of their high opacity and reflecting power 
are also resistant to  the destructive action of ultra-violet light. The lightness 
of aluminium paints, which weigh only about 1 kg./litre, is also a  very great 
advantage for this type of work, and as regards appearance, internal lighting, 
and ease of application they  compare favourably w ith other types of paint.

—S. G.
Aluminium Powder and Coloured Bronzes in the Paint Industry. H.

R abate (Peintures, Pigments, Vernis, 1932, 9, 40-50, 61-68, 79-84, 97-105; 
Res. Assoc. Brit. Paint M anuf. Rev., 1932, (26), 47, 141, 145).— (I.) The 
manufacture and characteristics of aluminium powder are described. Coloured 
“  bronzes ” in  a  range of shades m ay be obtained from various alloys of 
copper and zinc, and m ay also contain tin  and lead according to  the alloy 
from which the powder is made. Many such alloys are described in detail. 
Tinted bronzes are obtained by oxidizing ordinary bronze powder or by tinting 
aluminium powder with dyestuffs, those employed being mainly from the azo, 
thiazol, and acridine series, and  derivatives of di- and tri-phenylmethanc. 
(II.) Linseed oil, preferably boiled or blown, m ay be used as a  medium for 
aluminium paints, bu t more impermeable and durable films are given by 
tung oil. O ther media, very suitable for many purposes, are oil varnishes, 
cellulose lacquers, asphalt varnishes, and potassium and sodium silicates. 
The paints are made by simple m ixture of powder and medium, grinding on a  
palette  for a few minutes. Recipes and instructions for making aluminium
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paints of all kinds aro included, together w ith details of application conducive 
to  good results. The drying of these pain ts depends entirely on the medium 
used. (III.) Some requisite characteristics of bronzing varnishes are given 
together w ith numerous formulre. (IV.) The chief characteristics of 
aluminium paints are described. They are easy to  prepare and to  apply, the 
surface covering power is high, and the opacity is very high indeed. The 
reflecting powers for visible light, ultra-violet radiation, and heat are high; 
da ta  are given comparing aluminium paints w ith others in this respect. 
Aluminium paints arc poor radiators and have good heat-resisting powers.

—S. G.
Aluminium as a Pigment for Paint. Anon. (Decorators’ and Painters' Mag.,

1931, 30, 562; lies. Assoc. Brit. P aint M anuf. Rev., 1931, (21), 107).—The 
m any desirable properties of aluminium are due to  the formation of a  metallic 
layer. I t  is useful as a  water-proofing agent and as a prim er over creosote 
or bituminous preparations. Tung oil is considered the best medium.—S. G.

Rubber-Aluminium Heat-Resisting Paint. C. F. W illard (Rubber Age 
(A7.Y.), 1931, 28, 352; Rubber Res. Abs., 1931, 9, (1), 42).—Cf. this 1932, 
50, 374). Aluminium powder is mixed w ith a rubber solution made up from 
devulcanized rubber. Iron plates painted w ith this pa in t m ay be heated to 
a  bright red heat (950°), and when the m etal cools down the paint is unaffected 
and retains its  bright silvery colour. I ts  covering power is good, and i t  can 
bo used to  resist heat where other aluminium paints will no t stand.—S. G.

Aluminium Powder and Fire-Resisting Paint. Anon. (Rev. A lum inium ,
1932, 9, 1821-1824).—An account of the application of alum inium powder as 
a fire-resisting pain t is given.—J. H. W.

Aluminium Inks and Paints. Anon. (Paint M a n u f,  1931, 1, (8), 215; Res. 
Assoc. Brit. P aint M anuf. Rev., 1931, (24), 287).—A series of dyeing processes 
makes i t  possible to  obtain the whole range of metallic tin ts  using, as the base, 
aluminium powder which should be 97% pure. The flakes, a fter degreasing, 
are trea ted  w ith a  m ordant and an inorganic fixer and then  shaken in a con
centrated solution of coal-tar colour. The metallic powder should be mixed 
into the vehicle ju s t before use. Inks generally contain about 40%  of powder 
and a minimum am ount of drier, the  actual formulation depending on the 
kind of paper and tho character of the design. A long wood oil varnish base 
yields the best alum inium pain ts w ith 2 |  to  24 lb. of powder per gall. A 
special high-tem perature-resistant aluminium bituminous pain t consisting of 
3 parts alum inium, 5 parts  rosin, and 5 parts  petroleum ta r  when applied to 
hot m etal gives protection up to  900° F . (482° C.). O ther typical uses of 
aluminium powder are described, as also is a tes t for the “ leafing ” quality.

—S G.
How to Use Metallic Inks. J .  Maff (Am er. In k  Maker, 1931, 9, (11), 25; 

Res. Assoc. Brit. Paint M anuf. Rev., 1931, (24), 288).—In  using metallic inks 
tho rollers should bo set high to  pass lightly over the form. Packing should 
be soft and cushiony, and a  very light compression should be used. Recipes 
which are given for m ixtures of varnish and gold-bronze or aluminium powder 
include notes on the difficulties m et w ith when using papers of different 
absorbent qualities.—S. G.

Beryllium and Its  Alloys. Anon. (Rev. Chim. Indust., 1932, 41, 278-281). 
—A review of tho applications of beryllium and its alloys, especially those 
w ith copper, cobalt, and nickel.—E. S. H.

Low-Melting-Point Alloys Developed [Bendalloy]. Anon. (Automotive Ind., 
1932, 66, 881).—The use of Bendalloy, a  bism uth-tin-lead-cadm ium  alloy, is 
described. The melting point is stated  to  be 77-4° C. and tubes filled with 
Bendalloy before bending can easily be charged and emptied. A somewhat 
similar alloy (“  Sealalloy ” ) is  used for making liquid-proof joints between 
glass and m etal tubing.—P. M. C. R.
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On Possible Applications oi Beryllium Alloys in Machine Construction.
Anon. (Werkzeug (Suppt. to Maschinenkonstrukteur), 1931, 7, 124).—The 
beryllium alloys, combining lightness, strength, and high resistance to  corro
sion, seem especially suitable for use in the pharm aceutical and  food industries. 
The properties of beryllium are enum erated, and some of its  alloys, especially 
the beryllium-bronzes, are considered. The cast bronzes containing 2-5% 
of beryllium have an  u ltim ate tensile stress of 88 kg./m m .2, w ith an elonga
tion  of 36% ; correct trea tm en t produces from this a  spring m aterial, w ith 
an u ltim ate stress of 135 kg./m m .2 and an elongation of about 2% ; these 
values can be modified as required by varying the heat-treatm ent. Springs 
of th is material, w hether of spiral or lam inated form, showed marked 
superiority to steel springs of corresponding type.—P . M. C. R.

Tentative Specifications for Seamless Copper Tubing, Bright-Annealed
(B 68-32 T). ------  (Amer. Soc. Test. Mat. Tentative Standards, 1932, 239-
241; and Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 679-681).—Cover annealed 
copper tubing suitable for use in refrigerators, oil lines, gasoline linos, &c., 
where tubing absolutely free from scale or d irt is required. The tubing shall 
be made from copper th a t has been deoxidized; i t  shall bo bright-annealed 
after the last drawing operation or a fter cold-coiling, if coiling is required; 
and i t  shall be thoroughly recrystallized and have an  average grain-size not 
exceeding 0-040 mm. in diam. The m aterial shall conform to the following 
requirem ents as to  chemical composition : copper, 99-90% m in .; phosphorus, 
0-10% max. The sample for chemical analysis shall consist of drillings, 
millings or clippings taken from each lo t of 5000 lb. or fraction thereof, and 
shall be divided into 3 equal parts, each of which shall be placed in a  sealed 
package for (1) seller; (2) purchaser; (3) umpire. The minimum require
m ents as to  physical properties are : tensile strength, 30,000 lb./in.2; elonga
tion, 40%  on 2 in. The m aterial shall be capable of expanding on a hardened 
and ground, tapered steel pin having an inclined angle of 60°, to  the following 
amounts (expansion of outside diam., % ) : up to 1 in. outside diam. 40% ; 
over 1 in., 30%.—S. G.

Tentative Specifications for Fire-Refined Copper Other than Lake (B 72-
32T). ------  (Amer. Soc. Test. Mat. Tentative Standards, 1932, 223-225; and
Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 663-666).—Cover fire-refined copper, 
other than  Rake, and not usually electrolytically refined. Fire-refined copper, 
o ther than  Lake, is intended for use in rolling into sheets and shapes for 
mechanical purposes, and is no t intended for electrical purposes or wrought 
alloys. The requirem ents as to chemical composition for all shapes are (%) :  
copper +  silver, 99-7000 m in .; arsenic, 0-1000 m ax .; antimony, 0-0120 m ax .; 
bismuth 0-0020 m ax .; iron, 0-0100 m ax .; lead, 0-0100 m ax .; nickel, 0-1000 
m ax.; oxygen, 0-0750 m ax .; selenium ,0-0400 m ax .; tellurium ,0-0140 m ax .; 
tin , 0-0500 max. The chemical analysis is to  be carried out in accordance 
w ith “ Standard Methods of B attery  Assay of Copper ” (B 34). Wirc-bars, 
cakes, slabs, and billets shall be substantially free from shrink holes, cold sets, 
sloppy edges, concave tops, and similar defects in set or casting. This require
m ent does no t apply to ingots or ingot bars, in which case physical defects are 
of no consequence.—S. G.

Copper in the Electrical Industry. H . C. Jennison (Engineering J ., 1931, 
14, 137).—Very brief note of an address, mentioning the drawing of a  1 in. 
diam. copper bar to  a diam. of 0-002 in., w ithout annealing.—H . F. G.

The Manufacture of Copper Firebox Plates. W. F . Brazener (J. Inst. Loco. 
Eng., 1932, 22, 447-500; and (abstract) Locomotive, 1932, 38, (477), 181).—A 
full account is given of the operations of melting, poling, casting and rolling 
arsenical copper for firebox plates. The advantages claimed for 2%  nickel- 
copper alloy, deoxidized copper, and silver-copper for th is purpose are o u t
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lined. Somo interesting examples of “ gassed” plates are illustrated in the 
discussion.—J. C. C.

The Development of Standard Sheet DIN 1705.  Schwietzkc (Z. ges.
Giesserei-Praxis : Das Metall, 1931, 52, 4-5).-—A bstract of a paper read before 
the Fachausschuss für Werkstoffe im Verein Deutsche Ingenieure. S tandard 
bronze is an alloy of copper and tin  alone. If i t  is deoxidized w ith lead, it has 
the characteristics of a phosphor-bronze. Red brass is an alloy of copper, tin , 
and zinc and, if necessary, lead. Special bronzes contain a t  least 78% of 
copper; only coppcr-zinc alloys are brasses. The compositions, specifications, 
and mechanical properties of various bronzes and brasses are given. Bismuth, 
aluminium, magnesium, and sulphur m ust be present only in traces in these 
alloys, and arsenic only up to  0-2%.—J. H. W.

Applications of Standard Alloys of Brass and Bronze in the German Industry 
and the Role of the Gesamtverband Deutscher Metallgiessereien as In ter
mediary between the Manufacturer and the Consumer. D. Reiff (Z. gcs. 
Giesserei-Praxis : Das Metall, 1931, 52, 9 ; discussion, 9-10).—A bstract of a 
paper read before the Fachausschuss fü r Werkstoffe im Verein Deutsche 
Ingenieure. S tandardization of non-ferrous alloys tends to  raise the price, bu t 
nevertheless the Gesamtverband Deutscher Metallgiessereien is in favour of it. 
To ascertain current practice, the society sent a questionnaire to  a number of 
manufacturers on the m anufacture of brass and bronze articles; the answers 
received are here summarized.—J. H . W.

Notes on the Applications of Brass and Bronze in the German Railways, and
the Testing of these Alloys in the Foundry Trade. ------  Reitm eister (Z. ges.
Gicsserei-Praxis : Das Metall, 1931, 52, 10; discussion, 10-12).—A bstract of 
a paper read before the Fachausschuss für Werkstoffe im Verein Deutsche 
Ingenieure. In  the original paper, the tests  applicable to  brasses and bronzes 
are summarized. The chemical composition alone is no criterion of the value 
of an  alloy. The mechanical properties can bo improved by adding oxides to 
neutralize th e  injurious effects of over-reduction. For the detection of faulty 
material, the deep-etching process of F . W. Graham and L. A. Meiss is recom
mended. In  the discussion, the use of X -ray analysis, the resistance to  corro
sion of the alloys, and the composition of special bronzes for m arine work, 
arm atures, electrical machinery, and automobiles are discussed.—J . H . W.

Use of Tin-Bronze with High Lead Content for Bearings. R. Schulze 
(Giesserei u. Masch. Zeit., 1932, 5, (6/7), 10-11).—The use of bronzes contain
ing high percentages of lead is advocated for bearing purposes. Results are 
given indicating th a t losses due to  friction are less than  normal, principally 
owing to  the fact th a t lead is insoluble in copper and remains as rounded 
globules. These work ou t and produce an  extended film of lead. The alloys 
m ust be cast from tem peratures above 1000° C. into grcen-sand moulds. An 
addition of l-2 '5 %  nickel increases the hardness considerably. Alloys con
taining up to 20% lead, together w ith copper 75% and tin  5% , arc recom
mended.—W. A. C. N.

The Metal Constituents in Bright Gold. I.—The Heat-Resisting Metals.
H .—The Fastening Effect of Bismuth. H I.—Metals Other Than Bismuth 
and Rhodium. Akira N akatsuchi (Kögyö Kwagaku Zasshi (J. Soc. Chon. 
Ind. Japan), 1931, 34, (5); G. Abs., 1931, 25, 4992).— [In Japanese, with 
English abstracts in  supplemental binding, pp. 164-165, 165-166, 166.] 
(I)—Balsam gold, used to  decorate ceramic ware, shows grain-growth if 
heated above 500° C. Rhodium is the best preventative up to  768° C., but 
a  slight excess causes th e  m etal film to blacken and grain. Aluminium, 
thorium , and tin  can be used for tem peratures up to  700° C .; iron, chromium, 
antim ony, ruthenium , nickel, cobalt, and iridium up to  650° C .; alkali metals, 
strontium , barium , lead, cadmium, uranium , silver, manganese, palladium, 
and  platinum  have a  slight effect; zinc, magnesium, bismuth, copper, and
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calcium have no effect. (II)—Bism uth resinate causes a  gold film to adhere 
to  the surface of pottery . Too much produces grain-growth and a greyish- 
white colour. The best results are obtained by th e  addition of rhodium 
also and then slowly heating to  760° C. ( I l l )—If  the m ixture gold, rhodium 
and bism uth gives grain-growth th is m ay bo prevented by the addition of 
chromium, alum inium, iron and  ruthenium . As much as 1-27% chromium 
darkens the film.—S. G.

On the Production and Uses of Indium. Anon. (Metallwirtscliaft, 1932,11, 
476-477).—A review.—v. G.

Metals in the Government Printing Office. M. W. von Bernewitz (M in. and 
Met., 1932, 13, 324).—Excerpts from the report of the (American) Public 
P rin ter are quoted showing the quantities of the various type metals used, 
their composition and sphere of usefulness.—A. It. P.

Metal Spraying [Lead] as Finish for Stone and Iron. W. G. Raflé (Brit. 
Indust. Finishing, 1931, 2, (13), 16; Bes. Assoc. Bril. Paint. M anuf. Rev., 
1931, (20), 98).—An account of Schoop’s m etallization process for the applica
tion of lead to  stone or iron.—S. G.

Lead W ater Supply Line 200 Years Old is Found. Anon. (Daily Metal 
Reporter, 1932, 32, (210), 4).—A  lead water-pipe, installed not later than  1733, 
has been discovered in a good sta te  of preservation in Gross Sedlitz, Saxony. 
The pipe was evidently' cast in a pipe-shaped mould, since it  is seamless. Iron 
couplings joining pipe sections were alm ost entirely destroyed by corrosion.

—P. M. C. R.
Lead Poisoning from Drinking-W ater. F . T ôdt (Zentr. Gesundheitstech., 

1931, 3, 8-10 ; C. Ahs., 1932, 26, 5680).—Cf. th is J ., 1932, 50, 379. Lead from 
water-pipes is especially' soluble in  soft water, and because of its  accumulation 
in the body may' cause poisoning. A lead content of no t more than  0-3 m g./ 
litre is allowed in Germany. The lim its in  America are 0-025-0-1 m g./litre.

—S. G.
Pipe-Jointing Compounds and Materials. D. W . Robinson (Southwest 

Water Works J ., 1932, 14, (2), 17-19; C. Abs., 1932, 26, 4396).—Methods of 
preparation of jo in ts and advantages and  disadvantages of lead, Lcadite, 
H ydrotite, Mineralead, and Portland cement are given.—S. G.

Investigations on Aircraft Braking. Franz Michael (Z. Flug. u. Motor.,
1931, 22, 302-312).— On account of its  low sp. gr., E lektron (cast) is p re
ferred as m aterial for braking screws and disc wheels.—P . M. C. R.

Tentative Specifications for Low-Carbon Ferro-Molybdenum (A145-32T).
 (Amer. Soc. Test. Mat. Tentative Standards, 1932, 194-195; and Proc.
Amer. Soc. Test. Mat., 1932, 32, (I), 638-639).—Unless otherwise specified, th e  
material shall be furnished crushed to  a size of 1 in. or less. The requirem ents 
as to  chemical composition are : carbon, 0-25% max. ; molybdenum, 55-00- 
65-00% ; silicon 1-50% m ax.; sulphur, 0-25% m ax.; phosphorus, 0-10% 
max. ; copper, 0-25% max. The sampling shall be carried out in accordance 
w ith the procedure for high-carbon ferro-chromium, chromium metal, low- 
carbon ferro-manganese, and manganese m etal described in “ Standard 
Methods of Sampling Ferro-Alloys ” (A103). The chemical analysis is to  be 
carried out in accordance w ith the procedure for ferro-m olybdenum in “ T enta
tive Methods of Chemical Analy'sis of Ferro-Tungsten and Ferro-M olybdenum ” 
(A104-32T).—S. G.

The Use of Pure Nickel in  Food Preparation. Anon. (Canning Trade J .,
1932, 2, 69-75).—A review of nickel apparatus suitable for preliminary' tr e a t
m ent of foodstuffs, refrigeration, émulsification, mixing and stirring, boiling 
in vacuo, filtering, fruit-juice processing, conveying, distillation, and 
packaging.—E . S. H .

Tentative Specifications for Ferro-Tungsten (A144-32T).  (Amer. Soc.
Test. M at. Tentative Standards, 1932, 190-191 ; and Proc. Amer. Soc. Test.
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Mal., 1932, 32, (I), 636-637).—Unless otherwise specified, ferro-tungsten shall 
be furnished crushed to a size of 1 in. or less. The requirem ents as to chemical 
composition are : tungsten, 75-00-85'00%, as specified; carbon, 075%  m ax.; 
phosphorus, 0 06% m ax.; sulphur, 0-06% m ax.; silicon, 1'00% m ax.; 
manganese, 1-00% m ax .; copper, 0-15% m ax .; arsenic, 0-10% m ax .; an ti
mony, 0-08% m ax.; tin , 0-10% m ax.; sum of arsenic, antim ony and tin, 
0-20% max. The sampling is to  be carried out in accordance w ith the pro
cedure for high-carbon fcrro-chromium, chromium metal, low-carbon ferro
manganese, and manganese m etal described in “  S tandard Methods of Sampling 
Ferro-Alloys ” (A103). The chemical analysis i.s to  be carried out in accord
ance w ith the procedure for ferro-tungsten in “ T entative Methods of Chemical 
Analysis of Ferro-Tungsten and Fcrro-M olybdenum ” (A10-1-82T).—S. G.

The Protection of Concrete by Means of Metallic Coatings [Zinc and Lead]. 
R. Griin (Zement, 1931, 20, 855-858; lies. Assoc. Brit. Paint M anuf. licv., 
1932, (37), 192).—These tests have been carried out on cubes of concrete 
coated by means of bitum en, zinc and lead. The application of metallic coatings 
has been effected by spraying metallic powders through a blowpipe. The cubes 
so treated  have been kept in 5% hydrochloric acid or in a 5%  solution of 
ammonium sulphate, or 10% magnesium sulphate. Exam ination of results 
proves th a t bitum en applied w ith care constitutes a  good coating; it  protects the 
concrete against the action of salt solutions and even of free acids. The 
mechanism of corrosion is explained by lack of adhesion of the coating, or by 
diffusion of the solution through the film of bitumen. In  the first case the 
corrosive solution penetrates through cracks and detaches the bitumen. In  the 
second case, the film of bitum en functions as a semi-permeable membrane and 
diffusion of salt solutions takes place according to  the law of osmosis; the 
destruction of the coating is preceded by the formation of blisters. The 
metallic coats applied by spraying have a surprising protective power against 
corrosive waters and freo acids. The smoother the surface of the concrete 
the greater the efficiency.—S. G.

Notes on the Oxidation of Metallic Hulls and the Means of Preserving 
Them from Rust. Galvanic Effects on the Sterns of Boats [Use of Zinc Plates].
H . Masseille (Peintures, 'pigments, vcrnis, 1932, 9, 106-109; G. A6s., 1932, 
26, 5057).—The use of zinc plates as a means for preventing the corrosion of 
the hulls of ships is discussed, w ith diagrams.—S. G.

The Effect of Metals on the Vitamin Content of Milk. M artin Schieblich 
(Deut. Nahr. Rundschau, 1932, 19, 150; G. Abs., 1933, 27, 143).—Milk was 
pasteurized in copper, aluminium, and nickel vessels and a  small am ount of 
these metals was taken  up. Copper destroyed vitam in C, while aluminium had 
no effect. Nickel had no effect on the vitam ins A, B, and C.—S. G.

Material Questions in the Construction of Aeroplanes. Paul Brenner (Jahrb. 
deut. Yersuchsanst. Luftfahrt, 1932, F1-F12).—Duralumin has given excellent 
service in the construction of land aeroplanes and the corrosion difficulties met 
w ith in seaplane construction can bo effectively overcome by using plated 
alloys or by artificial oxidation of the surface as well as by structural precautions. 
Magnalium, which is free from copper, will probably give excellent service 
in  seaplane floats. The disadvantage of low endurance strength in  aluminium 
alloys is practically counterbalanced by their relative small sensitivity to  local 
stress concentration a t points where there is a sudden change in cross-sectional 
area, or where there are notches. Magnesium alloys, taking into account the 
difference in weight, have ju s t as good, and sometimes better, mechanical 
properties than  Duralum in. Their endurance strength is good, bu t their 
sensitivity to notches is greater than  th a t of Duralumin. Owing to their poor 
resistance to sea-water, they  cannot be used in building seaplanes.—B. Bl.
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X XII.—MISCELLANEOUS

The Work oí S. F. Schemtschushny on Metal Alloys. S. A. Pogodin 
(Izvestia Instituía Fiziko-Khimicheskago Analisa (Anuales de VInstituí 
d’Analyse Physico-Chimique), 1931, 5, 21-27).— [In Russian.] The 29 papers 
of S. on m etal alloys are briefly summarized and a cross-reference given to 
th e  complete lis t of his works on p. 7 of the issue.—M. Z.

[A Review oí Some of the Main Features in Metallurgical Developments 
during the Present Century.] R obert H ay (Met. Ind . (Land.), 1932, 41, 394).— 
Chairman’s address to  th e  Scottish Local Section of the In s titu te  of Metals, 
comprising a  review of modern methods of extracting base metals from their 
ores, the production of new alloys, and the consumption of gold.—J. H. W.

Research and Development in Metallurgy. C. E . MacQuigg (J. Franklin 
Inst., 1932, 213, 583-604).—A general paper, dealing w ith advances in both 
ferrous and non-ferrous metallurgy. The value of research to  industry is 
emphasized.—S. V. W.

Restoration of Anticue Bronzes. U m berto Cialdea (Mouseion, 1931, 16, 
57-65; Tech. Studies Field o f Fine Arts, 1, (1), 41; C. Abs., 1932, 26, 5890).— 
An outline of the principal methods used for restoring antique bronzes.—S. G.

The Copper Situation. A rthur N otm an (Canad. M in . Met. Bull., 1932, (245), 
353-357).—A discussion of the economics of the copper industry.—E. S. H.

Copper. Anon. (Metallurgist (Suppt. to  Engineer), 1932, 8, 129-130).—A 
discussion of the difficulties likely to  arise in the event of British Empire 
preference duties being applicable to  all qualities of copper.—R. G.

The Magnesium Industry in France. F. Ravier (Chimieet Industrie, 1931, 26, 
1263-1270 ; 27, 31-40).—Magnesium is compared w ith alum inium from the 
physical, chemical and economic points of view. A full historical account 
is given of the development of the metal, from its  discovery by Bussy in 
1830 until the present day. The methods for the separation of magnesium 
are divided into groups. In  the first th e  uneconomical decomposition of 
anhydrous magnesium chloride by sodium is considered. In  the second are 
those processes which involve the reduction of oxygen compounds of m ag
nesium a t  high tem perature by a m etal which is only slightly attacked a t 
th a t  tem perature, e.g. tungsten and molybdenum, and a  final reduction by 
hydrogen. The m ethod is difficult to carry ou t on a  large seale. The th ird  
group is confined to  the electrolytic methods by which the m ajor portion of 
the m etal is produced a t  the present tim e—from chloride and fluoride baths. 
A  special discussion is devoted to  the factors influencing the percentage pro
duction, e.g. im purities, hum idity, construction of the cell, and the operating 
details. The tem peratures of solidification of various b a th  compositions are 
tabulated  side by side w ith  the ir essential physical properties. Illustrations 
of various furnace arrangem ents accompany the article.—W. A. C. N.

Nickel. G. C. Batem an (Engineering J ., 1931, 14, 42).—Brief report of an 
address on the liistory of the nickel industry.—H. F. G.

Production of Compact Tungsten Metal. N . M. Zarubin and I . P . Molkov 
(Zvetnye Metally (The Non-Ferrous Metals), 1931, 6, 1232-1258; C. Abs., 
1932, 26, 4280).—[In  Russian.] A general description of the process.—S. G.

Lead Poisoning and Its Importance from the Point of View of the Zinc
Industry.  U rtel (Z. Oberscliles. Berg-u. Iliitt. Ver. Katowice, 1931, 70,
177-181; Res. Assoc. Brit. Paint M anuf. Rev., 1932, (25), 39).—Lead is fre
quently found as an  im purity  in zinc compounds, and workmen handling zinc 
oxide and zinc are liable to  poisoning from this source. The chief symptoms 
are enumerated, and the use of respirators recommended.—S. G.
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Annual Meeting held at Atlantic City, N .J ., June  20-24,1932. Med. 8vo. 
Volume 32. P a rt I . : Committee Reports ; New and Revised Tentative 
Standards; Tentative Revisions o f Standards. Pp. 1071, illustrated. 
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John  Wiley and Sons, Inc. ($4.00) ; London: Chapman and Hall, L td. 
(25s. net).

*Fansteel Products Company, Inc. Rare Metals. The History, Properties, 
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Practice in  the Construction and Manufacture o f Apparatus and Machi
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Shove. Cable Construction. By M. C. Timms. Transformer M anu
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Volume I I .  : Electric Lamps. By F. J . Hawkins. Design and the 
Drawing Office. By P. P. Starling. Insulators and Insulating 
Material. By Albert Collins. Electrical Materials. By M. G. Say.
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(Von der Eidgenössischen Technischen Hochschule in  Zürich zur 
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( 111 )
XXIV.—BOOK REVIEWS

(Continued from  pp. CO-G-i.)

Die Ungünstige Lage der Fertigwarenindustrie in N[icht]-E[isen] Metallen und
Ihre Gründe. Von ------  von Schocnbcck. Cr. 4to. Pp. 138. 1930.
Berlin : NEM-Verlag, M atthäikirckstr. 10, W . 10. (K.M. 8).
This book is an attem pt to review the position of the German non-ferrous metal industry 

at the end of 1929 with special reference to those industries manufacturing small metal articles 
from tin soldiers and other toys to hollow-ware of all kinds. Most of the information published 
has been gathered from the replies to questionnaires sent to  Chambers of Commerce and 
individual manufacturers and the position of the different industries is summarized in 35 
short articles. This review is prefaced by a historical sketch of the development of the in
dustries :in the Nürnberg-Fürth and Lüdenscheid-Iserlohn districts and by statistics of the 
imports and exports for the years immediately preceding and succeeding the War, and is 
followed by discussions of the costs of production before and after the War, the effect of tariffs 
and taxes on sales at home and abroad, and the causes of the great decline in tliis branch of 
the non-ferrous metal industry. Since the book was written there is little doubt that conditions 
have changed very considerably, yet non-ferrous manufacturers and economists w ill find much 
of interest to themselves in studying this careful analysis of the effect of adverse economic 
conditions on a  oncc-ilourisliing industry.—A . It. P o w e l l .

Einführung in  die Praktische Metallographie. Von Bern ward Garre. (Breiten
steins Repertorien, N r. 76.) Cr. 8vo. Pp. 52, w ith 53 illustrations in  tho 
tex t. 1932. Leipzig : J . A. B arth. (Br. R.M. 4.20.)
In this small book a successful endeavour lias been made to give an introduction to a 

study of metallography and to its applications in industrial work. Divided into three principal 
sections, it  touches on all the fundamental points in connection with general principles, and 
with the ferrous and the non-ferrous metals and alloys. A very notable feature is the clarity 
of the diagrams. Some of them arc unusual in character, but exhibit the features they are 
intended to explain more clearly than in the vast majority of other books. Sketches of the 
normal structures to be expected arc inserted below related points on the equilibrium diagrams. 
For elementary instructional purposes the book is well worthy of perusal.— W. A. C. N e w m a n .

Proceedings of the Thirty-Fifth Annual Meeting [of the American Society for 
Testing Materials], held at Atlantic City, N.J., June 20-24,1932. Sled. Svo. 
Volume 32. P a rt I.—Committee Reports ; New and Revised Tentative 
Standards. Pp. 1071, illustrated. P a rt I I .—Technical Papers. Pp. 824, 
illustrated. 1932. Philadelphia, Pa. : American Society for Testing
Materials, 1315 Spruce St. (Paper, $5.00; half-leather, $7.00, per part.) 
Part I  of the 1932 Proceedings contains the annual reports of the many committees of the 

Society and the technical papers and standards appended thereto. The annual address of the 
President, entitled “ Research and the American Society for Testing Materials,” and the report 
of the Executive Committee are also Included.

Thé reports of the standing, research, and sectional committees which function in the 
ferrous metals field include such subjects as the following : steel ; wrought iron ; cast iron ; 
malleable iron castings; fcrro alloys; iron-chromlum, iron-chromium-nlckcl, and related 
alloys; heat-treatment of iron and steel ; corrosion of iron and steel; zinc coating of iron and 
steel; magnetic properties ; fatigue of metals ; effect of temperature on the properties of metals. 
Papers appended to reports In this group include a summary of present-day knowledge of 
corrosion-fatigue of metals and on the significance and limitations of fatigue test results, a 
correlation of tension, creep and fatigue tests of 0 17  per cent, carbon steel at elevated tem
peratures, and a co-operative study of Charpy notched-bar impact properties, magnetic pro
perties and structural stability of the 18 per cent, chromium, 8 per cent, nickel, “ stainless ” 
steels under different conditions of treatment.

The reports of the non-ferrous committees cover their activities in the following fields : 
copper wire ; corrosion of non-ferrous metals and alloys ; electrical heating, electrical-resistancc, 
and electric-fumacc alloys; copper and copper alloys, cast and wrought; die-cast metals and 
alloys; light metals and alloys, cast and wrought. A paper analyzing the data on physical 
properties of aluminium-base die-casting alloys is appended to the report on die-cast metals 
and alloys. The 1932 report o f the Committee on Corrosion of Non-Ferrous Metals and Alloys 
describes its very extensive test programme and includes detailed descriptions of recommended 
practices for several laboratory accelerated corrosion tests.

Reports covering non-metallic materials include refractories, coal, and coke.
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Other reports involve methods of testing, metallography, and nomenclature and definitions. 

Part I also includes the 85 tentative standards issued or revised in 1932, as well as the many 
tentative revisions in standards.

Part II Includes many papers dealing with important problems and subjects relating to the 
ferrous and non-ferrous metals industries. Ten extensive papers are grouped in the Sym
posium on Steel Castings, covering statistics, specifications, design, physical and mechanical 
properties, corrosion, heat-treatment and welding of both carbon-stccl and alloy-steel castings. 
This symposium comprises 250 pages.

The 82-page report of the extensive research investigation on embrittlement of hot- 
galvanized structural steel is given. Other papers cover mechanical and magnetic properties 
of 1 -21-pcr cent, carbon tool steel, testing of rope wire and wire rope, fatigue of shafts with 
keyways, and effect of zinc coatings on the endurance properties of steel. There are papers on 
factors affecting the Preece test for zinc coating and mechanism of deformations in grey iron.

Papers of interest to  members of the Institute of Metals arc : S. Epstein : “ Embrittlement 
of Hot-Galvanized Structural Steel ” ; W. H. Swanger and It. 1). France : “ Effect of Zinc 
Coatings on the Endurance Properties of Steel ” : H . H. Walkup and E. C. Grocsbeck : 44 Some 
Factors Affecting the Preece Test for Zinc Coatings ” ; C. L. Clark and A. E. White : “ Influence 
of llecrystallization Temperature and Grain-Size on the Creep Characteristics of Non-Ferrous 
Alloys ” ; H. B. Gardner and C. M. Sacger, J r . : “ Factors Affecting the Physical Properties of 
Cast Red Brass (85 Cu, 5 Zn, 5 Sn. 5 Pb) ” ; H. K. Hcrschinan and J. L. B a sil: 44 Mechanical 
Properties of White-Metal Bearing Alloys at Different Temperatures ” ; W. H. Bassett, Jr., and 
C. J. Snyder: “ Method of Preparation of Lead and Lead Alloy Cable Sheath for Microscopic 
Exam ination” ; N . B. P illing: “ Effect of Cold-Working on the Izod Notched-Bar Impact 
Value of Monel Metal ” ; M. F. Sayre : “ Thermal Effects in Elastic and Plastic Deformation ” ; 
11. F. Moore, J. C. Othus, arid G. N. Kxouse : “ Full-Load Calibration of a 600,000 lb. Testing 
Machine R. L. Tcmplin : “ An Automatic Autographic Extensomcter for Use in Tension 
Tests c f Materials.”

Abstracts of all of the above papers, and of those committee reports and tentative standards 
of interest to  members of the Institute of Metals, have already been published in this Journal. 
Abstracts of some of the discussions w ill be published shortly.

The volumes fully maintain the high standard of the previous publications of the American 
Society for Testing Materials.
Chemical Encyclopaedia. A Digest of Chemistry and Its Industrial Applications.

By C. T. K ingzett. F ifth  edition. Med. 8vo. Pp. v i i i - f  1014. 1932.
London : Baill’dre, Tindall, and Cox. (405. net.)
The scope and character of this book aro now so well known as not to require further descrip

tion (cf. reviews of earlier editions in this J ., 1924,32. 729, and 1928,39. 737). In compiling this 
edition the author claims to have meticulously revised and rigorously condensed or, where 
necessary, amplified certain sections, and to have introduced a considerable amount of new 
matter, so that it contains 200 more pages than its predecessor. Compared with the third 
edition, the metallurgical sections are improved, and many erroneous statements have been 
eliminated from the old matter, but other errors have been introduced with the new matter, so 
that there are still numerous quaint statements to be found throughout these sections. For 
example, another new method of making alumina (Pederson’s) is stated to depend 44 upon the 
reduction of bauxite to aluminium oxide by means of iron ore instead of coal, crude iron being 
obtained as a by-product ” ; under the heading “ Aluminium-Bronzes ” the first sentence reads, 
44 One consists of 9 parts of copper and 1 part of zinc, resembling gold in appearance ” ; many 
beryllium compounds 44 such as the fluorides (BeF and BcF3) ” arc said to “ resemble the 
corresponding aluminium compounds "; iridium tetroxide is said to be produced by heating the 
hydroxide in nitrogen at 350° C .; nickel is stated to be “ best known as a black powder, but can 
be obtained as a bright, lustrous, white, ductile, malleable but tenacious metal of very hard 
character ” ; Stellitc is a 44 hard, star-like, brilliant alloy ” ; uranium is stated to be the heaviest 
known element and to have an indefinite number of oxides. The author is very cautious in the 
statements he makes about radioactivity and associated phenomena; nearly all are made with 
the use of the words 44 surmized that,” 44 stated that,” 44 supposed to be ” 44 regarded as,” 
and the lik e ; thus under uranium, appears the sentence, 44 As an clement, uranium is the more 
interesting, as by some sort of molecular disintegration it  is surmized to give rise to the produc
tion of not only radium and helium, but also some peculiar radium emanations (distinct in some 
respects from radium), and a peculiar form of lead.” In most o f the other headings of a metal
lurgical nature similar erroneous, misleading, or obscure statements may be found which detract 
greatly from the usefulness and reliability of the book to the non-chemical reader, to whom, 
presumably, the book should be of greatest value.

From what has been said, it will be seen that the author has still a long way to go before he 
produces the ideal Chemical Encyclopaedia; he would do better to consult good text-books rather 
than articles of a review nature from the weekly trade press when compiling future editions.

— A. R. P ow e ll .
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On the Reerystallization of Aluminium and of Some Age-Hardening 
Aluminium Alloys. II. H anem ann and R . Vogel (Hausze.it. V .A.W . ii.d. 
Erftwerk A.O. A lum inium , 1932, 4, 3-23).—Reerystallization diagrams have 
been prepared for hot-working aluminium and some aluminium alloys with 
copper 4-0, silicon 0-2-2, iron 0-2-0-4, and manganese 0-0-7% . All the 
alloying elements raise the reerystallization tem perature of alum inium ; small 
quantities of manganese tend  to  restrain, and increasing silicon content 
accelerates, reerystallization. W ith a  low rate  of hot-deformation a coarse 
grain structure develops during working, and this persists even after a  high 
degree of deformation. Grain-growth is restrained in  the direction of applica
tion of the deformation force, and the development of the unrestrained 
reerystallization structure depends on the destruction of the material sur
rounding the original g rains; rolling being more efficient in this respect than 
pressing. The intcrgranular m aterial is less effective in  strongly worked 
m etal than  in cast metal. In  forging age-hardenable aluminium alloys the 
following points should be borne in mind if coarse grain-growth is to  be 
avoided: (1) the critical range of reduction is 5-20% , hence the forging 
tem perature should be as high as possible, so th a t the minimum work is 
required to  obtain the m aximum deform ation; (2 ) the forging should be done 
w ith the smallest num ber of powerful blows; (3) lapping of the surface m ust 
be avoided. In  extrusion a  low ra te  should no t be used.—B. Bl.

Beryllium and Its Alloys (Collection of Translations of Foreign Articles).
A. M. B otchvar and A. K. Grazianov (Zhurnal Prikladnoi Chimii (Journal o f 
Applied Chemistry, 1932,5, (2 ), 285).—[InRussian.] A brief review, edited by B. 
and G., of a  collection of translated articles on beryllium : the “ beryllium 
p r o b l e m i s  sta ted  to  have become an im portant one in  the U.S.S.R., and 
requires solution.—M. Z.

The Anomaly of the Electric Resistance of Pure Bismuth. C. Drucker (Z. 
physical. Chem., 1932, [A], 162,305-317).—The tem perature coeff. of electrical 
resistance of extruded bism uth vires containing as im purity  only 0 -0 0 1 %  of 
copper and silver (measured w ith an accuracy of 0 -2 - 1%) shows anomalies 
not only w ith respect to  its  absolute magnitude and sign, bu t also with respect 
to  the tem perature. The magnitude of the anomalies decreases w ith increas
ing extrusion tem perature. Wires prepared a t  100° C. or lower show a sharp 
jum p in the negative coeff. to  more negative values above th is tem perature; 
this jum p disappears a fter heating a t  130° C. In  wires prepared a t 100° or 
225° C. the anomaly alm ost disappears when they are tem pered above their 
extrusion tem perature. W hich assumptions are also necessary to  explain the 
complex phenomena remains to  be decided.—B. Bl.

Diamagnetism of Thin Films of Bismuth. C. T. Lane (Nature, 1932, 130, 
999).—No variation could be found in  the magnetic susceptibility of thin 
films of bism uth ranging from 0-2 to  15-0 y, prepared by an  evaporation 
process.—E. S. H.

New Revision of the Atomic Weight of Chromium. I.—Preparation and 
Analysis of Chromyl Chloride. F . Gonzalez Nunez (Anal. Soc. espan. Fis. 
Quim., 1932, 28, 579-586).—From the ratio C r02Cl2 : 2 Ag the atom ic weight 
of chromium is calculated as 52-012 and 52-019 (volumetric), and, from the 
ratio C r02Cl2 : 2AgCi, as 52-022 and 52-029 (gravimetric).—A. R . P .

VOL. LIU. I
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On the Transformation of Cobalt. G. W assermann (Mitt. Material., Sondcr- 
heft 21, 1933, 33-3S).—See t h i s 1932, 50, 338.—J. W.

Enrichment of Copper with Cuprous Oxide during Heating. M. I . Sacharowa 
(Zvetnye Metatty (The Non-Ferrous Metals), 1931, 949-961; Chem. Zentr., 
1932, 103, I I ,  3614).— [In  Russian.] Variations in the casting tem perature 
of copper between 1090° and 1240° C. and of the mould between 0°and  400° C. 
have practically no effect on the distribution of the cuprous oxide eutectic 
in the ingot, b u t affect only the crystal structure, which, however, apart 
from the  effect of the eutectic, can cause trouble during rolling if i t  is 
too coarsely crystalline. A fine crystalline structure, on the o ther hand, 
facilitates a homogeneous distribution of the eutectic. On heating, the 
cuprous oxide coagulates into a  coarse network. The scale which forms on 
the metal on heating in an oxidizing atmosphero is alm ost exclusively cuprous 
oxide, and under favourable conditions (at 700°-800° C.) m ay penetrate to  
1/10 the thickness of the ingot.—A. R. P .

An Egyptian Axe-Head of Great Antiquity. (Sir) H . C. H . Carpenter 
(Nature, 1932, 130, 625-626).—An Egyptian axe-head, estim ated to  bo about 
6000 years old, was found to be coated w ith a thick patina of malachite and 
azurite; under this coating was a  layer of cuprite, beneath which was the 
copper-coloured metal. The m etal gave the following analysis: copper 
97-35, nickel 1-28, arsenic 0-49, lead 0-17, iron 0-15, manganese 0-06%. Traces 
of tin  and antim ony were detec ted ; the remaining 0-5% consisted of oxygen 
combined in the form of cuprite. I t  does no t appear th a t the small quantities 
of metals were added for hardening purposes, bu t th a t they wore present in 
the raw m aterials. Metallographic examination leads to  the conclusion th a t 
the axe was cast roughly to  shape, and then  cither cold-hammered and 
annealed or hammered when h o t; afterwards, the axe was severely cold- 
hamm ered near the edge. Brincll hardness tests gave a value of 73 on the 
fiat and a  maximum of 85 on the cutting edge, confirming previous views on 
the permanence of cold-working (ef. this J 1931, 47, 375).—E. S. H.

The Influence of Impurities on the Properties of Lead. R . S. Russell and 
J .  Neill Greenwood (Proc. Australian Inst. M in. Met., 1932, 87, 135-166). 
—Three samples of lead were used in the te s ts : (A) commercial refined lead 
containing copper 0 0002, bismuth 0 0023, cadmium 0-0002, antim ony 0 0040, 
iron 0-0007, zinc 0-0005, and silver 0-0003% ; (B) specially purified (by fire- 
refming) lead containing copper 0-0002, bismuth 0-0009, cadmium 0-0001, 
antim ony 0-00041, iron 0-00020, zinc 0-00023, and silver 0-00055%; and 
(C) electrolytically-refined lead obtained by electrolysis of (A) in  an acid 
solution of lead perchlorate and containing copper 0-0001, bism uth 0-0004, 
antim ony 0-00011, iron 0-00036, and zinc 0-00023%. The specimens were 
rolled to  2-5-20% reduction in  thickness and annealed a t 18 -175° C .; the 
grain-size was then  examined after etching with a 7-5% solution of ammonium 
molybdate in  3V-nitric acid for 10 seconds. The results showed th a t O was 
much more susceptible to  the effects of deformation and annealing than  A  
and B ; thus C recrystallized completely in  1-5 lirs. a t  18° C. after a reduction 
in  thickness of 5% , whereas A  and B  only partly  recrystallized in  24 hrs. a t 
1S° C. after a  20%  reduction. These differences in behaviour are ascribed to 
differences in  the composition, which, however, are extremely small, the to tal 
impurities in  the samples amounting to  only 0-008, 0-003, and 0-002%, 
respectively.—A. R . P .

Characteristics of Lead. G. W. Thompson (Dutch Boy Quarterly, 1931, 9, 
(2), 13-14).—A summary- of the properties of refined, common, and chemical 
lead, and the effect of adding antimony, tin , or alkali metals.—E . S. H.

Changes in the Tensile Properties of Magnetostrictive Metals [Nickel] Caused 
by Longitudinal, Circular, and Screw-Shaped Magnetization. Tullio Gnesotto 
(A tti R . Islituto Venelo Sci., Venezia, 1932, 91, I I , 615-632; Chem. Zentr., 
1932, 103, I I ,  3843).—Cf. this J ., 1932, 50, 340. Longitudinal and  screw
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shaped magnetization of nickel facilitates torsion. The change in strength of 
nickel wires produced by longitudinal magnetization decreases with increasing 
previous torsion.—A. R . P.

Changes in the Longitudinal and Circular Magnetization in Twisted Nickel 
and Iron Wires Produced by a Superimposed Constant Alternating Field. 
Angelo Drigo (A M  R. Istituto Venelo Sei., Venezia, 1932, 91, I I , 681-696, 
933-974; Chem. Zentr., 1932, 103, I I ,  3843-3844).—Deformation by torsion 
of nickel th a t is subjected to  a  longitudinal alternating field of constant width 
causes changes in  th e  longitudinal magnetization, the course of which a t  low 
0  values depends on w hether the torsion has been effected in a  longitudinal 
field. Changes in  the longitudinal magnetization produce magnetization 
changes of difforent sign in  nickel and iron wires tw isted in the same direction; 
this confirms tho assumption th a t the electromagnetic effects which are 
associated w ith the torsion of ferromagnetic metals are derived from magnetiza
tion changes which are produced by a  kind of magnetic anisotropy due to the 
torsion.—A. R . P .

Changes in the Electrical Resistance of Magnetostrictive Metals in Mag
netic Fields. Tullio Gnesotto (A lti R . Istituto Venelo Sei., Venezia, 1932, 
91, I I ,  697-727; CTiem. Zentr., 1932, 103, I I , 3844).—A t room tem perature 
the electrical resistance of carefully demagnetized iron increases in  a tran s
verse magnetic field whereas th a t of nickel decreases, bu t in a  longitudinal 
field i t  increases in  both cases. If  the specimens retain  some residual mag
netism, however, the electrical resistance falls both in  transverse and longi
tudinal magnetic fields. These electromagnetic effects are ascribed to  changes 
in the crystal lattice.—A. R . P .

The Effects of Changes in the State of Tension of Magnetostrictive Cylinders 
[of Nickel] in Magnetio Fields. Tullio Gnesotto (A lli R . Istituto Venelo Sei., 
Venezia, 1932, 91, I I ,  905-916; Chem. Zentr., 1932, 103, I I ,  3844).—The 
magnetization cycles of nickel are more strongly affected by tensile stress 
than  is the case w ith iron. W ith  nickel wires tho changes of longitudinal and 
circular m agnetization are sm aller w ith increasing tension up to  15 kg. the 
greater the constant field. The longitudinal effect of alternating field i3 
appreciably greater w ith nickel than  w ith iron.—A. R . P.

Changes in the Longitudinal Magnetization of Twisted Nickel Wires Pro
duced by a Circulating Alternating Field Acting in a Constant Longitudinal 
Field. Giulia Alocco (A tti R . Istituto Venelo Sei., Venezia, 1932, 91, I I , 
1101-1124; Chem. Zentr., 1932, 103, I I ,  3844).—The sudden changes in 
m agnetization suffered by nickel wire in a circulating alternating field can be 
restrained by the simultaneous application of a  constant longitudinal field of 
suitable strength. The dependence of this effect on the tension and torsion 
of the wire and on the frequency of the circulating alternating field has been 
investigated and correlated w ith the magnetostrictive properties of the metal.

—A. R. P.
Tin and Its Alloys. Anon. (T in, 1932, Dec., 5-7).—An account is given 

of the principal properties of tin  and its  more im portant alloys, particularly 
the copper-tin alloys and white metals.—J . H . W.

Fault-Like Translation of Zinc Crystals. E . Schmid and M. A. Valoueh 
(Mill. M aterial, Sonderheft 21,1933,60-64).—See this J ., 1932, 50, 342.—J . W.

Researches on the Hydrogen Content of Zinc with Especial Reference to 
Electrolytic Zinc. P . Röntgen and F . Möller (Metallwirtschaft, 1932,11, 685- 
687,697-699).—The hydrogen content of zinc cannot be satisfactorily determined 
by heating or melting the m etal in  a  vacuum, by dissolution in sulphuric acid 
or in copper sulphate solution, or by amalgamation w ith mercury.—v. G.

Report of Joint Research Committee [of A.S.T.M. and A.S.M.E.] on Effect 
of Temperature on the Properties of Metals. H. J . French and N. L. Mochel 
(Proc. Amer. Soc. Test. M at., 1932, 32, (I), 148-152; and Amer. Soc. Meek. 
Eng. Preprint, 1932).—See this J ., 1932, 50, 531.—S. G.
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(5) Cohesion and shear resistance law under spatial tensile stress (pp. 25-30). 
The regularities of th e  resistance to flow in the notch and in the constricted area 
are represented by the Mohr stress circle method, and from this the maximum 
load, shear streng th  a t  the beginning of flow, and the mechanism of slip 
planes are discussed. (6 ) Practice of the notched tensile test (pp. 31-37). See 
this ./., 1932, 50, 368. (7) Method for the technical determination of cohesion 
(pp. 37-41). See th is J ., 1932, 50, 754. (8 ) Evaluation of a material according 
to the appearance of the fracture o f notched specimens (pp. 41-43).—From the 
appearance of the fracture of aluminium, Duralumin, magnesium, and copper 
the deformation, cause of failure, and  influence of inhomogeneities are dis
cussed. (9) Problem of fatigue in  metals (pp. 43-45). See this J., 1932, 50, 
149. (10) Importance and application of the notched tensile test (pp. 45-60). 
The influence of recentinvestigations on the cohesion strength as a m aterial con
stan t on the opinions of the cause of fracture, on the testing of materials, and 
on a more sensible calculation of the dimensions of constructional parts, is 
reviewed.—J . W.

Strength of Cohesion. W. K untze (Z .V .d .I ., 1933, 77, 49-50).—To be able 
to  judge the stresses which a  material will bear w ithout failure no t only m ust 
the maximum stress be known (which up to  the present has been sufficient), bu t 
also the spatial s ta te  of stress which depends on the shape of the body and on the 
forces acting on it . The behaviour of a material is thus conditional on the 
juxtaposition, partly  in th e  same and  partly  in  different grains, of the slip 
planes which are formed during working and on shear and cleavage processes. 
Static and alternating stresses are no t to  be distinguished qualitatively from 
one another; under sta tic  stresses slip, and under alternating stresses shear 
processes, predom inate.—v. G.

Wear of Metals Due to Abrasion. C. R . Weiss (Mech. World, 1932, 92, 
28-29).—In  order to  classify the abrasion-resisting properties of various metals 
and alloys used in industrial machinery, particularly such as are used for 
handling powdered materials or for working in a dust-laden atmosphere, more 
than 1400 tests were made w ith apparatus which is here described and illus
trated. A few of the results are given, and i t  is claimed th a t these should 
be valuable as guides in the selection of materials to  su it a  specific purpose.

— F. J .
Impurities in Metallurgical Products. Their Influence on Structure and 

Properties. Léon Guillet (Génie civil, 1932,101,137-140).—The importance of 
impurities—intentional and unintentional—in metals has been recognized of 
late, and their influence on the properties of metals has been carefully studied. 
If the im purity is soluble in  the solid sta te , i t  m ay affect the ra te  a t  which 
recrystallization proceeds, or i t  m ay have a  profound influence on the tem 
perature of recrystallization-. Thus 0-05% of iron causes silver to reciystallize 
a t room tem peratures, whilst the addition of 0 -1%  of copper will mask the 
effect of the iron. If the im purity  is insoluble in the metal, its effect will 
vary according to  the m anner in  which the constituent im purity occurs. 
An im portant effect of insoluble impurities is illustrated in the case of cadmium 
in zinc, which represses the macroscopic columnar type of crystallization and 
confers on the zinc a  structure consisting of equiaxed grains. The effect of 
impurities on the corrosion-resisting properties requires further study; in 
certain cases—for example copper in iron—the im purity has a  beneficial effect ; 
copper in aluminium, on the other hand, decreases the resistance of the metal 
to  corrosion.—IV. P. R .

On Melting under Pressure.—II. E rnst Jânecke (Z . physikal. Chem., 1932,
[A], 162, 286-288).—Since van Laar has formulated an expression for the 
melting curves of a substance which, contrary to  his earlier work, does not lead 
to  a  maximum melting point under infinitely high pressure, the. interpolation 
expressions given in the earlier paper (cf. this •/., 1932, 50, 343) no longer give
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an approximately correct impression of the conditions of equilibrium between 
the solid and liquid states of a  sffbstance a t  high pressures.—B. Bl.

Viscosity of Metals at High Temperature. G. Ranque and P. H enry 
(Usine, 1931, 40, (51), 29).—A bstract of a paper presented to the Acadcmie 
des Sciences. See this J., 1932, 50, 149.—H. W. G. H.

Gases in Metals. L. L. Bircumshaw (Metallurgist (Suppt. to  Engineer), 
1932, 8,185-187).—A review of the results of recent work on the subject.—R. G.

On the Dependence of Wettability of Solid Substances on the Duration of 
Contact. Agnes Pockcls (Kolloid-Z., 1933, 62, 1-2).—Surfaces of silvor, tin , 
and platinum , which are not usually w etted by water, are w etted after contact 
w ith w ater for several days. This property is lost when the m etals are subse
quently exposed to the air for an equal tim e. I t  is probable th a t an adsorption 
layer, which is formed a t  the Burface of the m etal in air,'is removed slowly by 
the water.—E. S. H.

A Photographic Method of Deriving the Optical Constants of Metals. 
S. E . Williams (Proc. Phys. Soc. (Lond.), 1933, 45, 49-69).—A diffraction 
grating comprising alternate strips of glass and m etal of known dimensions is 
used to  obtain reflected diffraction spectra the relative intensities of which 
depend on the optical properties of the strips. W ith gratings cut from sput
tered  platinum  films, the values of the optical constants k  and n  of platinum  
for radiation given by the doublet of the mercury are were found to  be k — 1-40, 
71 =  1*67.—J . S. G. T.

Report of the Atomic Weights Commission of the International Union of 
Chemistry. G. P . B axter, Mme. M. Curie, 0 . Honigsehmid, P. Lcbeau, R . J . 
Meyer (Ber. deut. chem. Oes., 1932, [A], 65, 33-42).—The Commission accepts 
revised values for the atom ic weights of krypton and xenon. A table of 
atom ic weights, related to  th a t of oxygen as 16, is given, and investigations 
recently completed, are summarized. The metals dealt with are silver, lithium, 
caesium, germanium, selenium, tellurium , tungsten, rhenium, ruthenium , and 
osmium.—P. M. C. R .

Electric Supra-Conduction in Metals. J . C. McLennan (Nature, 1932,130, 
879-886).—A general review of the work done on superconductive metals and 
alloys, the action of magnetic and alternating electrical fields, absorption of 
¡3-particles, experiments w ith simultaneous d.c. and a.c., &c.—E. S. H.

Theory of Super-Conductivity. R. de L. K ronig (Z. Physik, 1932, 78, 
744-750).—The more im portant qualitative features of the phenomenon of 
super-conduetion are derived from the consideration of a  lattice distribution 
of the electrons in  a  uniformly charged positive medium, th e  conducting 
electrons exerting Coulomb forces on one another.—J . S. G. T.

Interpretation of Certain Experiments Relating to Super-Conduction. M. v. 
Laue (Physikal, Z ., 1932, 33, 793-796).—R ead before the V III  Deutsche 
Physikertag, September, 1932. v. L. discusses m athem atically the results 
obtained by H aas and Voogd indicating the effect of a  magnetio field on the 
critical tem perature of super-conduction, and results obtained by Sizoo.—J . T.

Theory of Diamagnetism of Conducting Electrons. R . Peierls (Physikal. 
Z., 1932, 33, 864).—Read before the V III  Deutsche Physikertag, September, 
1932. Landau’s theory of the diamagnetism of free electrons is amplified (see 
Z. Pfajsik, 1930, 64, 629, 637; this J ., 1930, 44, 476) and the anomalous 
behaviour of bism uth is considered to be attribu tab le  to  the electrons not 
being perfectly free.—J. S. G. T.

Effect of Elastic Stresses Upon the Form of the Magnetization Curve. N. 
Akulov, A. Helfenbein, and N. Byczkov (Z. Physik, 1932, 78, 808-814).—The 
magnetic susceptibility of ferromagnetic materials in  weak magnetio fields is 
shown, theoretically and practically, to  be altered by longitudinal stress. The 
initial susceptibility, a, increases or decreases w ith the traction, F, according as
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the magnetostriction effect in weak fields is positive or negative. The value 
of d2(l/a.)/dF2 is always positive.—J . S. G. T.

Ferromagnetic Single Crystals. R ichard Gans (Physikal. Z ., 1932, 33, 924- 
928).—Magnetic saturation, the magnetic characteristics of isotropic ferro
magnetic materials, the change of electrical resistance due to magnetization 
and magnetostriction arc discussed practically and theoretically.—J .  S. G. T.

A Magneto-Mechanical Effect. N. Akulov and E . Kondorsky (Z. Physik, 
1932, 78, 801-807).—A mathem atical theory enabling the magnetostriction 
effect in an elastically-strained single crystal to be determined for any direction 
of the stress and of the magnetic field is developed. One conscquenco of the 
theory is th a t Hook’s law, i.e. the  law of proportionality of longitudinal strain  
to stress, is no t necessarily valid in  the case of ferromagnetic materials. The 
phenomenon of the increase of Young’s modulus w ith magnetization (Z. 
Physik, 1902, 3, 380) referred to by Honda, Shimizu, and Kuskabe is explained 
along these lines.—J . S. G. T.

Propagation of Large Barkhausen Discontinuities.— I I .  K. .T. Sixtus and 
L. Tonks (Phys. Rev., 1932, [ii], 42, 419-135).—The propagation of largo 
Barkhausen discontinuities (cf. Sixtus and Tonks, Phys. Rev., 1931, [ii], 37, 
930-958; th is ./., 1931, 47, 371) in nickel-iron alloy (containing 14-75% nickel,
0 -11%  maganese and traces of carbon, phosphorus, sulphur, and silicon) lias 
been studied. B oth wires and strips were used, and experiments were carried 
out under different conditions of tension, torsion, impressed field, variation of 
jum p magnitude, and tem perature. The effects of annealing, and of etching 
the wire were also studied. The results arc very complicated, b u t show th a t 
uniform crystal orientation is no t necessary for the occurrence of the jum p, 
since complete reversal of the whole wire is observed when only a  small fraction 
of the wire contains uniform orientation produced in  the process of manufacture. 
If A is the length of th e  discontinuity, and v the velocity of propagation, a  
preliminary theory requires A/« to  bo proportional to  a 2, where a is the radius 
of the wire, bu t experim ent shows th a t i t  is proportional to a ra ther than  to 
a2, the missing power of a being replaced by the empirical constant 0-035 cm., 
which applies to  both  torsion and tension experiments. The value 0-035 cm. 
is roughly the radius above which propagation does no t occur. Propagation 
was observed up to  350° C., the slope of the v—II  curves increasing w ith tem 
perature (II is the longitudinal m ain field impressed on the wire). Propagation 
was affected by etching th e  surface of the w ire; experiment showed th a t this 
was not due to  absorption of hydrogen, b u t possibly to  the release of surface 
strains, since cracks appeared in  the surface.—W. H.-R.

Photo-Electric Emission from Different Metals. H . C. R ent3chler, D. E . 
Henry, and K . O. Sm ith (Rev. Sci. Instruments, 1932, 3, 794r-802).— A  method 
for preparing photo-electric cells of any m etal which can be made in wire form 
is described. The method appears to  give metal surfaces characterized by 
their true  photo-electric effect. Results obtained w ith thorium, uranium, 
zirconium, calcium, tungsten, tantalum , and barium arc discussed. Results 
obtained w ith barium  cells suggest th a t activated oxide-coated cathodes con
tain something which has a lower work-function than  th a t of pure barium.

- J .  S. G. T.
Theory of the Thermoelectric Effect at Low Temperatures. Wolfgang 

Kroll (Z. Physik, 1933, 80, 50-50).—An expression for the thermo-e.m.f. in a 
circuit a t low tem peratures is derived in accordance w ith a  theory due to  Bloch 
and Nordheim.—J . S. G. T.

Oblique Initial Emission of Thermo-Electrons from Rough Crystalline Metal 
Surfaces. H . Seemann (Z. Physik, 1932, 79, 742-752).—The emission of 
electrons from heated tungsten wire in  directions other than  normal to the 
axis of the wire, owing to  the crystalline structure of the surface of the wire
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(approximating in  character to  the surface of a  round file) is investigated 
experimentally.—J . S. 6 . T.

Reflection of Ultra-Violet Rays. A. Fum iss (Brit. J .  Physical Medicine, 
1932, 7, (2), 29-30; and (abstract) A lum inium  Broadcast, 1932, 3, (32), 19).— 
Discusses the reflection of ultra-violet rays by metals.—J . C. C.

II.—PROPERTIES OF ALLOYS

(Continued from pp. GO-75.)

On the Influence of Cadmium and Lead on the Properties of Aluminium.
B. Blum enthal and M. Hansen (Melallwirtschaft, 1932,11, 671-674; and Mitt. 
Material., Scmderheft 21, 1933, 87-93).—In  melting alum inium alloys w ith up 
to  7-4% cadmium or 1-5% lead, thorough stirring is necessary to  obtain an 
even distribution of the cadmium or lead, and the alloys m ust be rapidly cast 
and cooled to  prevent segregation. Both types of alloy can be readily rolled, 
drawn, and forged both hot and cold. The tensile strength, elongation, anil 
hardness of alum inium-cadmium alloys are only slightly affected by the cad
mium content. These alloys can, however, be appreciably hardened by 
quenching and ageing; their electrical conductivity is, even w ith 7%  cadmium, 
only 3%  less than  th a t of pure aluminium. U p to 1-5% lead has no effect on 
the mechanical properties of aluminium or on its  corrodibility in sea-watcr or 
in the air, bu t improves considerably its  ease of working on the lathe or with 
the drill.—v. G.

[Contribution] to the Knowledge of the Binary Systems of Aluminium with 
Cadmium, Lead, and Bismuth. M. Hansen and B. Blum enthal (M itt. Material., 
Sonderhefl 21, 1933, 19-20).—See this J ., 1932, 50, 151.—J .  W.

The Normal and Inverse Segregation of Aluminium-Copper Alloys in Relation 
to the Rate of Solidification. H. Bohner (Hauszeit. V .A .W . u.d. Erftwerk A.O. 
Alum inium , 1932, 4, 27-30).—Alloys of aluminium w ith 5-6%  copper show 
normal segregation a t low rates of cooling; as the rate  is increased the extent 
of segregation becomes greater, until w ith a  certain definite ra te  normal 
segregation is suddenly replaced by inverse segregation, the extent of which is 
decreased by further increase in the rate of cooling.—M. H.

Equilibrium Relations in Aluminium-Copper-Magnesium and Aluminium- 
Copper-Magnesium Silicide Alloys of High Purity. E . H . Dix, jr., G. F . Sager, 
and B. P . Sager (Trans. Amer. Inst. M in. Met. Eny., 1932,99, (Inst. MetalsDiv.), 
119-129; discussion, 130-131).—For abstract of the paper, see this J . ,  1932, 
50, 222. The discussion in which M . L . V. Oayler, II. S . Archer, and E . II. 
Dix, jr .,  took part, ranges round the question as to  whether Mg,Si can be con
sidered as an unalterable component in  aluminium alloys containing magnesium 
and silicon. Recent evidence suggests that- this is no t the case.—A. R . P.

The Physical Properties of Aluminium-Base Die-Casting Alloys. A. J . 
Field (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 285-291).—Appendix to 
Report of Committee B - 6  [of A.S.T.M.] on Die-Cast Metals and Alloys (see this 
J . ,  1932, 50, 581). The tensile strength and percentage elongation for both 
flat and round test-pieces, the Rockwell “ E  ” hardness and Charpy im pact values 
are tabulated w ith the analyses of 12 aluminium-base alloys of the following 
nominal compositions : (a) copper 4 % ; (6 ) copper 10% ; (c) copper 14% ; 
(d) silicon 5% ; (e) silicon 12% ; (/) copper 2, silicon 3% ; (g) copper 4, silicon 
5 % ; (h) copper, 1-5, silicon 1, nickel 2-25% ; (j) copper 4, silicon 1-75, nickel 
4 % ; (k) silicon 2, nickel 5% ; (I) copper 2, silicon S % ; (m) copper 8 , silicon
1-5%. Specimens from different sources show wider variations in properties 
than  the analyses would suggest; such variations m ust be ascribed to  divergent 
foundry methods. Round test-pieces, possessing the greater soundness, give
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more closely representative results than flat ones. Graphs are given illu stra t
ing the relation betw een: (a) tensile strength and hardness; (6 ) im pact 
strongth and hardness.—P. M. C. R.

Experiments with Magnalium Sheets (Tensile Tests). K . Schraivogcl 
(Jahrb. deut. Versuchsaml. Luflfahrt, 1931, 21*).—Magnalium (aluminium 
alloy) sheets 0-5-2 mm. thick had in the annealed s ta te  a tensile strongth of 
30-30 kg./m m .2 w ith an elongation of 15-22%, and in the polished s ta te  a 
tensile strength of 38-42 kg./m m .2, an elongation of 8-11% , and a  modulus of 
elasticity of 7300 kg./m m .2. The yield-point (0-2% elongation) was 50% of the 
tensile strength in  the  first case, and 75-80%  in the second case.—B. Bl.

D.2. A New Non-Heat-Treatable Alloy. Anon. (Light Metals Research, 
1933, 2, (19), 2 pp.).—This aluminium alloy is no t so strong as Duralumin or 
as corrosion-resistant as “ MG 7,” b u t is more ductile and readily worked. 
I t  is not susceptible to  intercrystallino corrosion. Typical tensile properties 
a re :

- Annealed. Hard-Rolled. Extruded.

Maximum stress, tons/in .2 12-5 19-5 13-5
Proof stress, tons/in .2 6-6 18-5 7 - 8
Elongation, per cent. 2 4 5 20

—J. C. C.
Special Light Alloys for Aircraft. W. C. Devereux (Aircraft Eng., 1933, 

5, (47), 6-12).—Typical castings in  the “ R .R .” alloys are described, w ith 
particular reference to  aircraft engine parts. The short range of solidification 
and low linear contraction of the alloys constitute distinct advantages. H o t
shortness tests on a  num ber of aluminium castings are described. Diagrams 
are given indicating the properties of the alloys a t  elevated tem peratures. 
Reference is made to frictional properties, and tests are described. The results 
of Wohler fatigue tests, short endurance deflection-fatigue tests, and im pact- 
fatigue tests in  the Amsler machine are given. Troubles arising w ith the 
wrought alloys from the use of a dum m y of too large a size for stamping, and 
from overheating are described, and attention  is directed to  the possibility 
of producing extruded sections having non-uniform structure, particularly in 
the portion last leaving the die.—H. S.

On the Reducibility of Beryllium Oxide. Wilhelm Kroll (IFtss. Verôff. 
Siemens-Konzem, 1932, 1 1 , (2 ), 88-92; and (translation in  full) Light Metals 
Research, 1932, 2, (17), 15-20).—A ttem pts to  obtain beryllium alloys by  the 
“ Therm it ” reduction of m ixtures of beryllia w ith copper, nickel, or iron or 
their oxides, using calcium, magnesium, aluminium, silicon, lithium, or 
cerium as reducing agents, proved abortive.—A. R . P.

The Ternary System Cobalt-Chromium-Tungsten. W . K oster (Z. Metall- 
Tcu-nde, 1933, 25, 22-27).—The constitution of the ternary  system cobalt- 
chrom ium -tungsten up to  80% chromium and 50% tungsten was investigated 
by means of the therm al investigation of sections through the ternary  model 
and microscopical observations of alloys in  the cast and slowly-cooled states. 
The Brinell hardness and  age-hardening of the cobalt-rich alloys were deter
mined. The age-hardened alloys (maximum hardness about 600 kg./m m .2) 
with 20-50%  tungsten and up to  20%  chromium possess good cutting pro
perties, even a t  high tem peratures.—M. H.

Joule Magnetostrictive Effect in a Group of Cobalt-Iron Alloys. S. R . 
Williams (Rev. Sci. Instruments, 1932, 3, 675-683).—Full report of a  paper 
road before the American Physical Society on February 25, 1932, of which only 
an abstract was published in Phus Rev., 1932, [ii], 40, 120. Cf. this 1932, 
50, 729.—J . S. G. T.
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Aluminium-Bronze. Freem an H orn {Mel. Ind . (Lond.), 1932, 41, 618).— 

Short note on an aluminium alloy containing copper 1 0 - 12% , referred to by
C. J .  E llio tt in  Met. Ind . (Lond.), 1932, 41, 511, as “ Aluminium-Bronze,” 
rem arking th a t this term  applies to a copper alloy containing aluminium
10- 1 2 % and having a  tensile strength of up to 35 tons/in .2.—J . H . W.

Copper-Beryllium Bronzes. J . K ent Sm ith (Trans. Amer. Inst. M in. Met. 
Eng., 1932, 99, (Inst. Metals Div.), 65-76; discussion, 76-77).—For abstract 
of the paper, see this J ., 1932, 50, 224. In  the discussion C. II. Greenall 
states th a t it  is possible to  measuro the hardness of sheot m etal by means 
of a  Rockwell tester using a  150-kg. load and a  j'j-in. ball penetrator and 
taking the reading on the B scale. 0 . W. Ellis stresses the im portance of 
determining the heat conductivity of alloys to bo used in electrical machinery.

—A. R . P .
The Equilibrium Diagram of the Copper-Rich Copper-Silver Alloys. Cyril 

Stanley Sm ith and W. Earl Lindlief (Trans. Amer. Inst. M in . Met. Eng., 
1932, 99, (Inst. Metals Div.), 101-114; disoussion, 114-118).—For abstract of 
tho paper, see this J ., 1931, 47, 651. In  the discussion, It. F. Meld, D. 
Stockdale, Ar. 1 V.A geeic, K . It. Van Horn, and  C. S. Sm ith  discuss the mechanism 
of the age-hardening effect in copper alloys w ith a  low silver content. C. S. S. 
s ta tes th a t quenched alloys are stablo a t  room tem perature for an indefinite 
period and no sign of hardening occurs on tempering below 200° C. After 
4 lire, a t  200°-250° C. a  slight hardening effect is observed, b u t the main 
increase in hardness does no t occur until visible pearlitio precipitation com
mences a t  300° C .; maximum hardness is reached a t  400°-500° C. when visible 
precipitation is complete, and above 550° C. the hardness rapidly decreases to  
the value for the quenched alloy.—A. R. P.

Tin-Bronzes. F . C. Thompson (T in , 1932, Nov., 12-14).—Tho failures 
in  producing tin-bronze castings aro usually due to  neglect to  diminish the 
oxidation of the tin  by the use of a  suitable flux or the addition of a  littlo zinc, 
to  lack of control of the pouring tem perature, and to  failure to  allow for the 
shrinkage on solidification. Tho alteration in  tho properties of these alloys 
as the tin  content is increased is discussed. W ith higher percentages of tin, 
the cold-working properties disappear and the hardness increases. Compared 
with other non-ferrous alloys, bronzes retain their hardness much better a t  
the higher tem peratures. The addition of up to  0-5% of lead greatly improves 
the m achinability of pure copper-tin alloys. For higher resistance to wear, 
as in bearing bronzes, the tin  content lies between 7%  and 14%. In  these 
alloys, even small quantities of zinc are definitely detrim ental, b u t lead up to 
5-10%  is permissible.—J . H . W.

Effect of Antimony on the Mechanical Properties of a Bearing Bronze.
C. E . Eggenschwiler (Mech. World, 1932, 92, 384).—A bstract from U.S. 
Bur. Stand. J . Research., 1932, 8 , 625. See this J ., 1932, 50, 537.—F. J .

Bronzes Used in Railway Work. R . Loiseau (Usine, 1931, 40, (34), 31-35). 
—See this J ., 1932, 50, 52.—H . W. G. H .

Age-Hardening Copper-Titanium Alloys. F . R. Hensel and E . I. Larsen 
(Trans. Amer. Inst. M in . Met. Eng., 1932, 99, (Inst. Metals Div.), 55-62; 
discussion, 62-64).—For abstract of tho paper, see this J ., 1931, 47, 652. 
In  the discussion P. G. McVetty discusses the effect of age-hardening on the 
creep of alloys a t  high tem perature and  the em brittling effect of hardening 
in some alloys. E . E . Schumacher and W. G. E llis point out the necessity 
for excluding air during the melting of titanium -copper alloys to  prevent 
the formation of “ slushy”  metal. F. R . Hensel compares, in a  table, the 
mechanical properties of titanium -copper alloys w ith  those of Corson alloys 
(copper hardened w ith Ni2Si). The tensile properties of the titan ium  alloys 
are much superior to  those of the Corson alloys, b u t their electrical resistivity 
is 3 times as great.—A. R. P.
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On the Transformations in Copper-Zinc and Silver-Zinc (3-Alloys. M.
Straumanis and J .  W eerts (M ill. Material., Sonderheft 21, 1933, 23-20).—See 
this J ., 1932, 50, 158.—J . W.

The Separation of the a-Phase in (3-Brass. M. Straumanis and J . W eerts 
(Mill. Material., Sonderheft 21,1933,26-33).—See J ., th is volume, p. 12.—J . W.

The Influence of Third Metals on the Constitution of Brass Alloys. IV.— 
The Influence of Aluminium. A Contribution to the Knowledge of the Ternary 
System Copper-Zinc-Aluminium. 0 . Bauer and M. Hansen (Mitt. Material., 
Sonderheft 21, 1933, 3-18).—See th is J ., 1932, 50, 225, 420-127.—J. W.

The Influence of Third Metals on the Constitution of Brass Alloys. V.— 
The Influence of Manganese. A Contribution to the Knowledge of the Ternary 
System Copper-Zinc-Manganese. O. Bauer and M. Hanson (Z. Metallkundc, 
1933, 25, 17-22).—Cf. this J ., 1929, 42, 451; 1930, 43, 469; 1931, 47, 12-13,
140-141; 1932, 50, 225, 426, 427. Earlier investigations on the constitution 
of the ternary  system are critically reviewed. The constitution of the copper- 
zinc-manganese alloys w ith copper 70-50, and manganese 0-6% , has been 
studied by therm al and micrographical investigation of sections through the 
ternary model for a constant manganese content of 0-53, 1-26, 2-24, 4-20, and 
5-78%, respectively. (1) The solidification is quite analogous to  th a t of the 
binary copper-zinc series of alloys. W ithin a certain range of concentration 
the peritectio reaction a  +  m elt —: p takes place over a  very narrow tem 
perature interval. The tem perature of the poritectic reaction in  the copper- 
zine system (905° C.) is decreased as the manganese content increases; the 
lowering is 45° C. for 5-5-7% manganese, according to  the copper content.
(2) The influence of manganese on the structure of the brasses is characterized 
by the fact th a t the limiting curves of the (a +  ¡3) region are displaced to 
lower copper concentrations, and th a t in alloys which contain th e  ¡3 solid 
solution, w ith manganese contents above 4-4-7% and a t tem peratures below 
about 375° C., a  manganese-rich phase makes its appearance, owing to  the 
decrease in  solid solubility of manganese in [3-brass.—M. H.

The Beta to Alpha Transformation in Hot-Forged Brass. R obert S. Baker 
(Trans. Amer. Inst. M in . Met. Eng., 1932, 99, (Inst. Metals Div.), 159-162; 
discussion, 162-164).—For abstract of the paper, see tliis J., 1932, 50, 730. 
In  the discussion, th e  following took p a r t : B. F. Mehl, A . J . Phillips, and 
B. S. Baker. The (3-a  change under the conditions described in the paper is 
a suppressed constitutional change similar to  the austenite-ferrite change in 
quenched iron-carbon alloys. The W idm anstatten structure obtained by 
direct conversion of p-brass* into a-brass is extremely complex, and i t  is often 
possible to  find as m any as seven crystal orientations of a within a  single 
P-grain. Greater ductility is obtained by extrusion above 825° C. followed by 
rapid cooling and subsequent annealing, than  by cold extrusion. Tho tran s
formed areas of the 60-3% copper, 1-75% lead brass used in the tests had a  
Rockwell B hardness (100-kg. load, ,V 'n - ball) of 52-54, winch fell to  0-2 after 
1 hr. a t  450° C., whilst the untransformed areas (a +  ¡1 before annealing) gave 
corresponding values of 57-60 and 19.—A. R . P.

On the Alloys of Gallium with Zinc, Cadmium, Mercury, Tin, Lead, Bismuth, 
and Aluminium. N. A. Puschin, S. Stepanovic, and V. Stajic (Z. anorg. 
Chem., 1932, 209, 329-334).—These binary gallium systems have been studied 
by therm al analysis. Zinc and  tin  are completely miscible w ith liquid gallium ; 
the eutectic points are about 5%  zinc and 25° C. and about 8 %  tin  and 20° C. 
Mercury and gallium are completely immiscible in ono another ju s t above 
the melting points of tho metals. Lead, cadmium, and bism uth, have only 
a limited range of miscibility w ith gallium in tho liquid s ta te ; the melting 
point of lead is lowered by 5%  gallium to 317° C., th a t of cadmium by 12-13% 
gallium to 258° C., and th a t of bismuth by 1 1%  gallium to 225° C. No deter-
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urinations were made of the composition of the gallium-rich m elts in any of 
these systems. The freezing point of gallium (29-9° C.) is no t appreciably 
lowered by additions of lead, cadmium, and bismuth. Gallium and alum in
ium form 3 compounds, w ith melting points as follow : Ga,Al (290° C.), GaAl 
(376° C.), and GaAl, (464°).—M. H.

On the System Gold-Manganese. H . Moser, E. Raub, and E . Vincke (Z. 
anorg. Chem., 1933, 210, 67—76).—A study of the constitution of the binary 
system gold-manganesc (97% manganese) by means of therm al and micro
scopic methods gave an equilibrium diagram similar to  th a t obtained by 
Parravano and P erret (cf. this ./., 1915, 14, 236). Between 0 and 40%  m an
ganese a  series of solid solutions (y) exists above 700° C., the liquidus and 
solidus curves have a minimum a t 12% manganese and 977° C., and a maximum 
a t the composition corresponding w ith the formula AuMn (21-8% manganese) 
and 1237° C. Between 5% and 15% manganese the gold-rich y-solid solutions 
transform below 700° C. to  form a hard interm ediate phase (8 ). A t 1130° C. 
the monotectic reaction : m elt w ith 55% —  m elt w ith 50% +  (3-manganese 
solid solution with about 75% Mn takes place, and a t 1073° C. a  eutectic (44%) 
crystallizes which consists of the y-solid solution (40%) and the (3-manganeso 
solid solution (about 74%). The (3-manganese solid solution w ith 83% 
manganese decomposes a t  about 570° C. into y (35%) and a-manganesc.—M. H.

The Heat of Formation of Lanthanum and Magnesium, and Lanthanum 
and Aluminium Compounds. G. Canneri and A. Rossi (Oaz. Chun. llal., 1932, 
62, (3), 202-211).-—The heats of formation of LaMg, LaMg2, LaAl,, and 
LaAl4 have been determined.—G. G.

Arsenic in Lead Bearing Metals. Ch. Aekermann (Z. Meiallkunde, 1932, 
24, 306-308).—An im provem ent takes place in the mechanical properties of 
8 0 : 1 1 : 9  and 8 0 : 1 5 : 5  lead-antim ony-tin  alloys, and of more complex 
lead-rich bearing metals w ith the addition of arsenic if the arsenic content is 
less than  about 0-8%. A higher arsenic content results in a fu rther increase 
in the hardness and compression strength and also in  a  considerable decrease 
in  the specific shook strength.—M. H.

Hardenable Lead Alloys. B. Garre and F. Vollmcrt (Z. anorg. Chem., 1933, 
210, 77-80).—Additions of th e  compounds Ag3Sn (up to  7%), AgCd., (up to 
5%), and Ag2Cd3 (up to  2%) to lead result in a  lowering of its  freezing point 
and in a considerable increase in its Brinell hardness (boing determined for 
additions up to  2%), especially after quenching. All alloys consist of solid 
solutions. The Brinell hardness of quenched alloys w ith 0-5% AgCd.,, Ag3Sn, 
and AgjCdj is respectively about 20%, 57%, and 70% higher th an  th a t of 
the slowly-cooled sta te . A new method of etching lead-rich alloys is de
scribed.—M. H.

Intermetallic Compounds Formed in Mercury. I.—The Tin-Copper System.
Alexander Sm ith Russell, Peter V ictor Ferdinand Cazalet, and Nevill Maxsted 
Irv in  (J . Chem. Soc., 1932, (1), 841-851).—Stable compounds of tin  and copper 
w ith or w ithout mercury arc formed in m ercury a t  room tem perature. All 
the compounds have valency electrons equal to  6 , 9, or 12, or some simple 
m ultiple of these numbers, and to  this exten t are similar to the compounds in 
the tin-copper, zinc-copper, and alum inium-copper systems round the 
¡3-phase range.—S. V. W.

Intermetallic Compounds Formed in Mercury. H .—The Zinc-Copper 
System. Alexander Sm ith Russell, P e ter Victor Ferdinand Cazalet, and 
Nevill Maxsted I n i n  (J. Chem. Soc., 1932, (1), 852-857).—The methods of 
formation and decomposition of ZnCu, ZnCu3Hg2, Zn2Cu5, Zn2Cu6Hg, and 
CuHg, compounds formed in mercury a t  ordinary tem peratures or a t  100° C. 
have been studied. The relations of these to  each other and to  similar com
pounds of tin, copper, and mercury arc briefly described.—S. V. W .
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Intermetallic Compounds Formed in Mercury. III.—The Zn-Fe System 

and Part oi the Sn-Fe System. Alexander Smith Bussell and H enry Anthony 
Montague Lyons (•/. Chem. Soc., 1932, (1), S57-86C).—Five new compounds of 
Fe and Zn and two of Sn and Fe are formed in mercury a t ordinary tem pera
ture. General conclusions regarding the valency electrons of compounds of 
the Sn-Cu, Zn-Cu, Zn-Fe, and Sn-F c systems are drawn.—S. V. W.

Intermetallic Compounds formed in Mercury. IV.—Summary of Work on 
the Sn-Cu, Sn-Fe, Zn-Cu, Zn-Fe, Cd-Cu, Hg-Cu, Mn-Cu, and Zn-Mn 
Systems. Alexander S. Russell, T . R . Kennedy, J .  Howitt, and H. A. M. 
Lyons (./. Chem. Soc., 1932, (II), 2340-2342).—The title  indicates the scope of 
this paper.—S. V. W.

The Solubilities of Copper, Manganese, and some Sparingly Soluble Metals 
in Mercury. Nevill Maxstcd Irvin and Alexander Sm ith Russell (•/. Chem. 
Soc., 1932, (1), S91-S9S).—Of the metals of atom ic numbers 22-29 and of 
molybdenum, tungsten, and uranium, copper and manganese alone have 
solubilities in mercury greater than  1 in 10’, their values being 0 -0 0 2 0 %  and 
0-0010%, respectively.—S. V. W.

ANew Metal [Illium] for Instruments. W. D. Staley ( Instru merits, 1932,5,65, 
A22).—Illium is a  corrosion-resisting alloy containing nickel, chromium, 
copper, molybdenum, and tungsten as principal constituents. I t  has a  tensile 
strength of 60,000 lb./in .2, and is slightly harder to  machine than  cast steel. 
I t  has been used for calorimeter bombs, crucibles, and pyrom eter tubes.

—J . C. C.
Some Developments in High-Temperature Alloys in the Nickel-Cobalt- 

Iron System. C. R. Austin and G. P . Halliwell (Trans. Amer. Inst. M in. Met. 
Eng., 1932, 99, (Inst. Metals Div.), 78-96; discussion, 97-100).—For abstract 
of the paper, see this J., 1932, 50, 18. In  the discussion, in reply to  questions, 
G. P . Halliwell sta ted  th a t alloys w ith 46-49% nickel, 29-24% cobalt, 6 - 8 % 
iron, 10-18% chromium, and 2-2-2-4% titanium  developing only a  th in  oxide 
film after 4000 hrs. a t  600° C. Alloys w ith less than  10% iron and a relatively 
low titanium  content forge readily, and once the cast structure is broken down 
the alloys can be readily drawn into fine wire. Most of the hardened alloys 
retain their hardness for m any thousands of hours a t  high tem perature, and 
could be used for oil-cracking machinery. C. R . A ustin suggests th a t marked 
age-hardening properties are obtained only when both nickel and cobalt are 
present, little  hardening being obtained in  the absence of cobalt. Cobalt, a t 
high tem peratures, confers on nickel a  strength independent of ageing. Tho 
hardening constituent in tho ageing would appear to  be Fc3Ti.—A. R . P.

The Properties of Monel Metal and Similar Copper-Nickel Alloys. O. 
Bauer, J . W eerts, and O. Vollenbruek (Mctallwirlschaft, 1932, 11, 629-633, 
643-649),—Mctallographic, mechanical, and chemical tests have been made 
on natural Monel m etal (A ), and on two synthetic so-called “ Nicorros ” alloys, 
(C) containing, like (A ), 0-12% carbon in solid solution and (B) containing 0-3% 
carbon, most of which was present as precipitated graphite. In  all cases tho 
small contents of iron, cobalt, and  manganese were in solid solution. In  the 
form of rolled sheet 6-5 mm. thick (-1) has the highest tensile strength and yield- 
p o in t; a fter annealing for 30 m inutes a t  1050° C. no appreciable difference 
could be found between the three alloys in  the direction of rolling, b u t per
pendicular thereto (B) showed a  smaller elongation and  reduction in  area.
(B) also showed an  irregular behaviour in tensile tests on rolled specimens, and 
the im pact values of notched bars of rolled or annealed specimens were only 
half those of the other two alloys; its  hardness after annealing as well as after 
quenching and tem pering was greater than  th a t of the other alloys in  a similar 
state. Tho density of (A) w a s8-87, of (B) 8 -8 6 , and of (C) 8-82; stretching 
reduced these values by 0-008,0-015, and 0-003, respectively. (A ) and  (C) after 
annealing could be readily drawn and rolled, whereas (B) was much less easily
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worked after annealing in air and somewhat less easily worked a fter annealing 
in a  vacuum. Cold-rolling reduced th e  ra te  of chemical a ttack  in all cases, 
(¿J) in all cases being more readily a ttacked  then (A) or (0). Artificial is thus 
equivalent to  natu ral Monel m etal only when the carbon content is kept 
so low th a t i t  is also retained in  solid solution.—v. G.

Technical Properties of Copper-Nickel Alloys Containing Beryllium. Georg 
Masing and W aldem ar Pocher ( il'is«. Verdff. Siemens-Konzem, 1032, 11, (2), 
93-98).—The hardness and mechanical properties of various nickel-copper 
alloys containing beryllium have been determined after various heat-treat- 
ments. The best quenching tem peratures are 800° C. for alloys w ith 0-30%  
nickel, 900° C. w ith 50%  nickel, 950° C. w ith 70% nickel, and 1050° C. w ith 
90% nickel; the ageing tem perature rises from 350° to  550° C. w ith increas
ing proportions of nickel. A hardness of 321 Brinell units w ith a  tensile 
strength of 115 kg./m m .2 and an  elongation of 13% is readily obtained w ith 
the 1 : 39 : 00 beryllium-copper-nickel alloy a fter ageing a t  500° C. for 10 lira.; 
the corresponding values for the 1 : 19 : 80 alloy aged a t  500° C. for 21 hrs. are 
288, 100 kg./m m .2, and 4% . No deterioration in these properties occurs after 
prolonged heating a t  400°-450° C.—A. R . P.

The Alloys of Palladium with Iron. A. T. Grigoriev (Z . anorg. Chcm., 1932, 
209, 295-307).—The liquidus curve falls to  a  very flat minimum a t about 
1300° C. and 55 atom ic-%  palladium ; i t  corresponds w ith the crystallization 
of an  uninterrupted series of solid solutions of y-iron and palladium. Two
transform ations occur in  the solid state, viz., the y  >-a iron transformation
in alloys containing up to  about 25 atom ic-%  palladium (the tem perature of 
which falls w ith increasing palladium content), and the form ation of the com
pound F eP d3 a t  810° C. The m icrostructure of slowly-cooled alloys and of 
alloys quenched from 1000° C. consists of homogeneous solid solutions despite 
the occurrence of transformations. The existence of a  series of solid solutions 
a t high tem peratures and of the compound FePd3 a t  lower tem peratures has 
been confirmed by measurements of the Brinell hardness and tem perature 
coeff. of electrical resistance of quenched and slowly-cooled alloys.—M. H.

On Alloys of Platinum with Nickel. N. S. K um akow  and W. A. Nemilow 
(Z. anorg. Ghem., 1933, 210, 13-20, and (in Russian) Jzvestia Platinago In -  
stituta {Ann. Inst. Platine), 1932, 8 , 17-21).—The constitution of the system 
nickel-platinum  was studied by means of therm al analysis (for the liquidus 
curve between 0 and 77-5% platinum  by weight), microscopic investigation, 
and measurements of the Brinell hardness and  tem perature coeff. of 
electrical resistance a fter annealing a t  1 1 0 0° C. w ith subsequent slow cooling. 
Results indicate th a t  nickel and platinum  form a  continuous series of solid 
solutions which arc stable down to room tem perature, i.e., no compound or 
solid solution w ith a  regular arrangem ent of the atom s is formed.—M. H.

On Alloys of Platinum with Copper. N. S. Kurnakow and W . A. Nemilow 
(Z. anorg. Ghem., 1933, 210, 1-12, and (in Russian) Izvestia Platinago Institute, 
{Ann. Inst. Platine), 1932, 8 , 5-16).—The investigation of the constitution by 
means of therm al analysis, microscopic investigation, and measurements of 
Brinell hardness and  electrical properties both after quenching a t  800°-900° C. 
and annealing a t  650°-750° C. w ith subsequent slow cooling, has shown tha t, 
in accordance w ith Johansson and Linde (cf. this J 1928, 39, 539), a  con
tinuous series of solid solutions exists above 800° C. and th a t 2 transformations 
take place w ith fall in  tem perature, v iz .: (1 ) the formation of the compound 
C uPt (which forms solid solutions w ith copper and platinum ) in  alloys between 
40 and 60 atom ic-%  platinum  near 800° C .; and (2) a  transform ation near 
500° C. in alloys with about 20-25 atom ic-%  platinum , which seems to  be 
characterized by the formation of another compound (Cu4P t or Cu3P t) or a 
solid solution w ith regular distribution of the atom s. The la tte r transform a
tion could no t be observed by therm al analysis and microscopio examination.

—M. H.



The System Silver-Copper-Cadmium. M. K einert (Z. physikal, Ghem,., 1932, 
[A], 162, 289-304).—This te rnary  system has been investigated by micro - 
graphic methods. Since the system s silver-cadmium and copper-cadmium 
arc similar to  one another in alm ost every respect solid solutions arc formed in 
the ternary  system between the binary y-phases, and between the binary 
e-phases, [y =  Ag5Cds-Cu5CdB.] Again the four components in  the quasi- 
quaternary system Ag6CdB-C u6CdB-Ag5Zn8-C uBZne appear to  be isomorphous. 
Complicated reactions occur between the ¡3 and ¡3' phases the nature of which 
could not be completely elucidated. The courso of the eutectic curves is 
briefly outlined. Precipitation-hardening tests on supersaturated ternary 
solid solutions a t  the silver corner of the system have confirmed the results of 
Fraenkel and Nowack (Z. Metallkunde, 1928, 20, 243; cf. th is J 1928, 40, 
625).—B. Bl.

Relation of Crystal Orientation to Bending Qualities of a Rolled Zinc Alloy.
Gerald Edmunds and M. L. Fuller {Trans. Amer. Inst. M in . Met. Eng., 1932, 
99, (Inst. Metals Div.), 176-185; discussion, 185-189).—For abstract of the 
paper, see tins J ., 1932, 50, 735. In  the discussion, th e  following took p a r t : 
E. M . Wise, W. P . Davey, W. II . Finkeldey, A . J .  Phillips, H . O'Neill, G. 
Edmunds, F . Wever, and E . Schmid and  G. IPassermann. Sheet zinc obtained, by 
breaking down slabs to  0-056 in. in  the roughing mill and then  completing the 
reduction to  0-040 in. in th e  finishing rolls frequently shows good bending pro
perties on one side of the strip  and complete failure on the other, bu t this defect 
may be eliminated by stopping the first stage a t  0-075 in. and completing tho 
rolling in the finishing rolls using fairly m oderate reductions. In  tho produc
tion of largo zinc crystals by annealing near tho melting point the large crystals 
are often coated w ith a  layer of fine crystals which is thicker on one side than  
on the other. Electronic diffraction is suggested as a  method for determining 
the orientation of the m etal from the surface to  tho centre of the rolled strip. 
The results of E . and F . on strip  agree w ith those previously found by E. S. and 
G. W. on drawn zinc wire.—A. R. P .

Average Strength Data for Non-Ferrous Alloys. Anon. {Machinery {N. Y.), 
1933, 39, 312a).—Average tensile properties of standard aluminium alloys and 
brasses are tabulated.—J .  C. C.

On Internal Stresses. O tto Mies {Schmelzschu'eissung, 1931,10, 213-215). 
—The im portance of internal stresses in  teclmical construction is illustrated by 
simple examples, e.g., th e  season-cracking of brass rods and the bending of a  
rod and of a  strip  of sheet.—B. Bl.

Immiscible Metals. Anon. {Metallurgist (Suppt. to  Engineer), 1932, 8 , 
178-179).—A brief review, pointing ou t the lack of knowledge concerning the 
nature of hnmiscibility between some metals. The behaviour of two metals in 
this respect does no t appear to  be related to  their similarity in  physical 
characteristics, and the effect of the addition of a  th ird  m etal cannot be 
predicted. The subject is a  promising one for fundam ental research.—R. G.

Investigation on the Shape and Arrangement of Ferromagnetic Segregates 
by Means of the Magnetic Balance. E . Gerold (Z. Metallkunde, 1932, 24, 
255-257).—The shape and arrangem ent of ferromagnetic segregates in  a  non
magnetic ground-mass can be determ ined by means of magnetization curves 
obtained w ith th e  aid of a  magnetic balance. The shape of the curve depends 
on tho position of the specimen in  the magnetic field; if the curves for tran s
verse and  longitudinal positions coincide, the ferromagnetic phase occurs in 
separate particles completely surrounded by non-magnetic material, e.g., in 
tho case of copper containing 2%  iron. If  the two curves do not coincide, the 
ferromagnetic phase is present as a  tenuous film surrounding grains of the 
non-magnetic substance. From  the characteristic irregularities of the curves 
of cold-worked specimens conclusions can be reached as to  the structural 
changes produced by the rolling or drawing process.—B. Bl.
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On the Theory of Formation of Segregate Structures in Alloys. C. H .
Mathewson and D. W. Sm ith (Trans. Amer. Inst. M in. Met. Eng., 1932, 99, 
(Inst. Metals Div.), 264-271; discussion, 271-273).—For abstract of the paper, 
see this J .,  1932, 50, 479. In  the discussion, C. S . Barrett, R . F. Mehl, 0 . T .  
Marzke, and  C. II. Mathewson took part. Additional evidence is cited against 
the theory of Hanoniann and Schroder as to the shape and  orientation of 
segregates in alloys; this evidence implies th a t perfusion, diffusion, lattico 
strains, and concentration gradients are of no importance in determining 
either the principal surfaces between m atrix  and segregate in  alloys or the 
orientation of the segregate lattico w ith respect to  the m atrix.—A. R . P.

Contribution to the Thermodynamics of Concentrated Solutions.—II. 
Communication : Calculation of the Complete Curves of Crystallization in 
Binary Eutectic Systems. E rnst Kordes (Z. physikal. Chem., 1932, [A], 162,103- 
127).—Cf. th is J ., 1932, 50, 353. An equation is given by the aid of which 
the complete crystallization diagram of a  binary eutectic system can be 
calculated. Two constants in  the equation are derived from the la ten t heats 
of fusion and the melting points of the two components, and the th ird  refers 
to  the heat developed in  mixing th e  components in the liquid state. This 
th ird  constant m ay be determined for any system by measuring the tem 
perature of crystallization of a  highly concentrated mixture. The validity of 
the equation is independent of the nature of the components—w hether they  are 
metals, salts, molecular compounds, or aqueous solutions. The calculations 
can be extended to include systems with a miscibility gap in the liquid state.

—B. Bl.

I I I .—STRUCTURE
(M etallography; M aerography; Crystal Structure.)

(Continued from pp. 75-76.)

Metallography.  Muhr (Draht-)VeU Exporl-Ausgabe, 1932, (8 ), 77-81).
— [In  German, English, and French.] A brief b u t comprehensive statem ent 
of th e  essential factors governing the choice, preparation, and examination of 
m etal sections, as well os the necessary apparatus.—A. B. W.

The Importance of the Structure for the Perm anent Deformation of Crystals.
E . Seidl (M itt. Material., Sonderheft 21, 1933, 46-49; and (abstract) 
Fortschritte M in. Krist. u . Petr., 1931, 26, (1 )).—Macroscopic observations on 
the deformation and fracture of coarsely crystalline m etal specimens are 
described.—J . W.

On the Recrystallization and Recovery after Cold-Working of Pure Alumi
nium  and Some Age-Hardening Aluminium Alloys of Al-Cu Base. H . Bolmcr 
and R . Vogel (Z. Metallkuiule, 1932, 24, 169-175).—The recrystallizcd 
structu re  of aluminium and its  alloys is, even a fter repeated recrystal
lization, strongly dependent on the previous therm al and  mechanical 
treatm ent, e.g., nature, rate, degree, and tem perature of deformation, 
as well as on small changes in the chemical composition and on the 
size and orientation of the original structure. The surface of stretched 
m etal behaves somewhat differently from the core, and the tim e required to 
produce a  coarse secondary grain structure  on annealing is appreciably greater 
than  th a t necessary to  produce a fine-grained recrystallization structure. The 
critical deformation range is greater w ith pure aluminium than  w ith age- 
hardenable copper-aluminium alloys. The recrystallization tem perature and 
critical deformation range of the la tte r are lowered by increasing th e  silicon 
content, bu t remain unaffected by  replacement of part of the silicon w ith 
magnesium. Manganese increases th e  critical deform ation range. W hen 
Silumin or copper-aluminium alloys containing small quantities of silicon, 
magnesium, manganese, chromium, or titan ium  are quenched from 500° 0-,
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stretched, and again annealed to  produce secondary recrystallization, an 
oriented chequered structure is formed under certain conditions between the 
Liiders slip lines developed by the deformation. On annealing a  deformed 
alloy the mechanical and electrical properties characteristic of the selected 
annealing tem perature are obtained by crystal recovery before recrystall
ization commences, and  the tim e required for this recovery to  take place 
is also dependent on numerous factors, hence in constructing recrystallization 
diagrams the previous history of the metal must bo taken into account.—B. Bl.

Studies upon the Widmanstatten Structure. I I I .— The Aluminium-Rich 
Alloys of Aluminium with Copper, and of Aluminium with Magnesium and 
Silicon. R obert P . Mehl, Charles S. B arrett, and Frederick N. Rhinos (Trans. 
Amer. Inst. M in. Met. Eng., 1932, 99, (Inst. Metals Div.), 207-229; discussion, 
229-233).—For abstract of the paper, see this 1932, 50, 485. In  the 
d i s c u s s i o n , I F .  Oreig, E . Posnjak and II. E . Merwin, G. Doan, It. F. Mehl, 
and F .N . Rhines took part. G., P ., and M. illustrate similar types of W idm an
statten  structure observed on oxidized natural magnetite and in decomposed 
solid solutions derived from synthetic m ixtures of ferric and ferrosofcrric oxides.
D. states th a t from considerations based on the principle of G uertler’s “ Klar- 
kreuz ” method, and from the fact th a t the existence of the quasi-binary system 
Mg,Si-aluminiuin has been proved to be a  real one, the compound Al3Mg2 
cannot coexist in  equilibrium w ith Mg2Si in any of the alloys on the line joining 
the aluminium corner of the ternary  diagram w ith the Mg2Si point. In  reply, 
R. argues as follows in support of the possible formation of Al2Mg2 : when a 
saturated solid solution of Mg2Si in  aluminium is kept ju s t below the melting 
point for some time, then cooled somewhat, the solute atom s will aggregate 
into particles of w hatever second phase is most readily formed, and this appears 
to be Al2Mg3; subsequently, however, the silicon atom s in solution react w ith 
this compound to form stable Mg2Si w ith the rejection of aluminium into the 
matrix. If  this explanation is correct, the separation of Al2Mg3 from an alloy 
of aluminium and Mg2Si is a case of metastablo equilibrium.—A. R . P.

An X-Ray Study of the Nature of Solid Solutions [Aluminium-Silver]. 
Robert T. Phelps and Wheeler P . Davey (Tram . Amer. Inst. M in. Met. Eng., 
1932, 99, (Inst. Metals Div.), 234-245; discussion, 245-263).—For abstract of 
the paper, see this J ., 1932, 50, 164. In  tho discussion, J . S . Marsh; C. S. 
Barrett;- T . D. Yensen; JR. S . Dean and J . Koster; F .N . Rhines; A . Stansfield; 
I I . E . Stauss; Yap, Chu-Phay; and IF. P . Davey took part. W ith reference to 
the theory pu t forward as to  the nature of metallic solid solutions J . S. M. points 
out th a t copper-palladium solid solutions after rapid cooling have a perfectly 
random distribution of atom s in the face-centred cubic lattice, bu t after an 
nealing a t 400° C. the equiatomic alloy develops a  regularly oriented CsCl type of 
lattice. C. S. B. shows th a t the authors’ observed values for the density 
of aluminium-silver alloys and the calculated values of Westgren and Bradley 
lie on the same straight line. R . S. D. and J . K . in a lengthy contribution 
give tables showing th a t the percentage difference between atomic radii for 
pairs of metals known to form unbroken series of solid solutions never exceeds 
15%, bu t th a t the converse of this statem ent is no t tr u e ; tables are also given 
showing the diffusion constants for various metals in  lead a t 140°-315° C., and 
the mechanism of the diffusion of thallium in lead is explained. Calculations 
show' th a t considerable movement m ust take place a t  room tem perature, and
D. and K . therefore postulate th a t the state of affairs in  a  true solid solution is 
essentially k inetic; this would account for Tamm ann’s reaction limits. 
Although the solute atom s migrate slowly from place to  place a t room tem pera
ture, this movement is sufficient to  prevent their detection by the usual X -ray 
m ethods; hence the chief difference between a  solid solution and a  compound 
is th a t the migrating atom s m ay shift from one crystallographic position to 
another in the solution, whereas in the compound shifts can take place only
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between like a to m s; in the solid solution th e  distribution of tho solute will 
be uniform, and the influence of such a  statistical arrangement on the formation 
of interm etallic compounds is discussed w ith special reference to  Ag3Al. Tho 
rem ainder of the discussion is concerned w ith the interpretation of the low 
density  of silver alloys w ith 2-5%  aluminium and w ith the authors’ reply to 
th e  points raised.—A. R . P .

Comparison of the Intermetallic Compound AuCda Crystallized from Molten 
Alloys with that Precipitated from Solution. P . A. Thiessen and J . Heum ann 
(Z. anorg. Chem., 1932, 209, 325-327).—The crystal structure of the precipi
ta ted  AuCdj formed by immersing cadmium in auric chloride solution is 
identical w ith th a t of the same compound produced from molten alloys of the 
two metals.—M. H .

The Transformations in the System Gold-Copper and Their Fundamental 
Importance for the Transformations in Solid Metallic Phases. L. Graf {Z. 
■Melattkunde, 1932, 24, 248-253; discussion, 253-254).—The mechanism and 
kinetics of the transform ation: cubic face-centred lattice w ith irregular 
distribution of the atom s tetragonal lattice w ith regular distribution of 
the atom s which occurs in  the gold-copper alloy w ith 50 atomic-%, was 
studied by X -ray analysis. W ith fall in tem perature the transform ation 
occurs in 2  steps, viz. : (1) change of the lattice sym m etry from cubic to te tra 
gonal; and (2 ) transition from an irregular distribution of tho atom s to  a 
regular distribution. Tho first step takes place completely and w ith  great 
velocity, the second, however, occurs ra ther slowly and incompletely. Thus 
a so-called “ interm ediate s ta te  ” is formed which is characterized by a te tra 
gonal lattice w ith inhomogcneously-distributed areas of regularly-arranged 
atom s within a coherent grain. The “ interm ediate s ta te  ” has a special 
X -ray diagram and is characterized by an electric resistance and a  tensile 
strength which are considerably higher than  those of the final state. The 
thermodynam ic conditions of the transform ation and the coupling between the 
change of the lattice sym m etry and the rearrangem ent of the atom s are 
discussed.—M. H.

Remarks on the Rolling Texture of Zinc. M. A. Valouch (Mitt. Material., 
Sonderheft 21, 1933, 64-65).—See this J ., 1932, 50, 363.—J .  W.

The Rolling Texture of Zinc and Magnesium. V. Caglioti and G. Sachs 
(Mitt. Material., Sonderheft 21,1933,42-46).—See th is / . ,  1932, 50, 363.—J . W.

Changes in Structure and Crystal Orientation Produced by Cold-Rolling. 
K . L. Dreyer (Kalt-Walz-Welt (Suppt. to Drahl-Welt), 1932, (1), 5-8).—A 
description of Tam m ann’s work on the relations between distribution of grain 
orientation and progressive cold-rolling for copper (cf. this J., 1927, 37, 379), 
aluminium (cf. th i s / . ,  1927, 38, 367), and for iron.—A. B. W.

Precision Measurements of Crystal Parameters. E . A. Owen and E . L. 
Y ates (Phil. Mag., 1933, [vii], 15, 472-488).—The following respective values 
of the lattice param eters (A), and densities (grm./c.c.) a t  0° C. and 20° C. of 
10 elements, each possessing cubic sym metry, have been determined from 
precision X -ray measurem ents: gold, 4-0699 dr 0-0003, 19-309, 19-29.,;
p latinum ,3-9158 ±  0-0003,21-45,, 21-44,; palladium, 3-8824 ±  0-0003,12-036, 
12-02,; rhodium, 3-7957 ±  0-0003,12-420, 12-41,; lead, 4-9396 ±  0-0003,11-35,,
11-339; iridium, 3-8312 dr 0-00055,22-65„, 22-650; iron, 2-86075 d: 0-0002,7-87,,
7-86a; aluminium, 4-04065 dr 0-0002, 2-700, 2-69,; copper, 3-60775 dt 0-0002,
8-93,, 8-92,; silver, 4-0772, ±  0-0002,10-51,, 10-49g.—J. S. G. T.

Precision X-Ray Method in  Alloy Research. J . W eerts (M itt. Material., 
Scnderheft 2 1 , 1933, 75-79).—See this J ., 1932, 50, 486.—J . W.

On the Importance of X-Ray Interference Lines in the Study of Metals.
E . Schmid (Mitt. Material., Sonderheft 21, 1933, 70-74).—S e e /. ,  this volume, 
p. 18.—J .  W.
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(Continued from pp. 77-SI.)

The Corrosion oï Aluminium and Its A l lo y s .  v. Zeorleder (Technique
moderne, 1930, 22, 731).—A bstract of a  paper read before the 6 e. Congrès 
International des Mines, de la  Métallurgie e t de la Géologie Appliquée, June, 
1930. Methods are enumerated for determining general corrosion and local 
corrosion.—H. W. G. H .

Comparative Experiments with [Two] Duralumin Sheets of Different Origin 
(Examination of the Resistance to [Sea-Water] Corrosion). E . K . 0 . Schmidt 
(Jahrb. dent. Versuchsanst. I/uftfahrt, 1931, 19*).—B. Bl.

Improving Plant Performance by Condenser Maintenance. Anon. (Power 
Plant Eng., 1932, 36, 201-202 ; and (abstract) Mech. World, 1932, 91, 292).— 
Methods of fitting condenser tubes w ith or w ithout th e  use of ferrules aro 
described and illustrated.—P. M. C. R.

Corrosion of Chemical Lead. P. P . Thompson (Proc. Australian Inst. 
M in. Met., 1932, (87), 193-206).—From potential measurements in 63% 
sulphuric acid of 3 samples of lead containing less than  0-01% of impurities 
it  appears th a t iron derived from th e  casting moulds or tools used in working 
the metal m ay bo the cause of corrosion when the m etal is used for lining 
sulphuric acid chambers.—A. R . P.

Eighth Report of the Corrosion Committee of the Société Suisse de l’Industrie 
du Gas et des Eaux; the Union d’Entreprises Suisses de Transport ; the 
Direction Générales des Télégraphes, and the Association Suisse des Electriciens. 
Anon. (Bull. Assoc. Suisse Élect., 1932, 23, 275-277).—An account of investiga
tions undertaken in  1931 covering tho corrosion of live rails, the  influence of 
welded joints, a ttack  on electric cables, tho distribution and leakage of current, 
soil resistance, and underground corrosion of pipe materials (east iron, wrought 
iron, steel, lead).—P. M. C. R.

Electrolysis. Anon. (Indust. Australian, 1932, 38, 370).—A survey of tho 
causes and prevention of electrolytic corrosion on underground structures, 
especially on lead and iron piping. Jo in ted  pipes composed of several short 
lengths are practically unaffected, probably on account of tho high electrical 
resistance introduced by the joints. Hum idity and composition of soil are of 
great importance, another factor being electrieal leakage from neighbouring 
conductor systems. Methods of combating this type of corrosion m ust 
balance the expense involved against the cost of dam age; some protective 
measures are outlined.—P. M. C. R.

Fogging on Polished Nickel. Anon. (Z. ges. Giesserei-Praxis : Das Metall, 
1932, 53, 519-520).—A brief review of the investigations and conclusions of 
W, H. J . Vernon on behalf of tho Atmospheric Corrosion Committee of the 
British Non-Ferrous Metals Research Association. See full account of this 
work, this J ., 1932, 48, 121-136.—J . H. W.

Potential Measurements and Dissolution Tests with Tin-Copper and Z inc- 
Copper Alloys. O. Bauer, O. Vollenbruck, and G. Schikorr (Korrosion. 
Ilericht iiber die I .  Korrosionstagung, Berlin, 1931, 73-81; discussion, 81-82). 
—For abstract of the paper see this J ., 1932, 50, 544. In  the discussion M . 
Werner quotes figures obtained for the rate  of corrosion of copper in Ar-hydro- 
chloric acid and in  Ar-acetic acid w ith and w ithout the addition of copper 
chloride and acetate; the results entirely confirm the conclusions of B., V., 
and S.—A. R. P .

On the Effect of Anions on the Rate of Solution of Zinc in Acids. Erich 
Müller and Johannes Forster (Z. Elektrochem., 1932, 38, 901-906).—By 
measuring the volume of hydrogen evolved after periods of 1 -1 0  m inutes in 
contact w ith acids of strength of l-30Ar, the ra te  of solution of zinc in  the
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following has been observed and plotted as smooth cu rves: sulphuric, 
hydrochloric, hydrobromic, perchloric, chloric, and orthophosphoric acids.

—J . H . W.
Oxidation of Zinc. I .—-Influence of Nickel on the Oxidation of Zinc. A.

Oliviero and O. Belfiori (Annali Chim. Applicala, 1932, 22, 484-493).—Minute 
quantities of nickel in zinc promote the corrosion of the la tte r  in  water, 
especially warm w ater, w ith evolution of hydrogen.—G. G.

Progress Report on Exposure Tests of Plated Coatings. P. C. Strausser 
(Monthly Rev. Amer. Electroplaters' Soc., 1932, 19, (2 ), 15-18; discussion, 
18-27; and (summary) Met. Ind . (N .Y . ), 1932, 30, 150-152).—An outline of 
the programme of work involving exposure of 7000 plates a t  m any localities in 
the U nited States. The plates being tested  comprise nickel, copper, chromium, 
zinc, and cadmium, and combinations of two or more of these of varying 
thicknesses and produced from different baths.—A. R . P.

The Effect of Elementary Iodine on Metals. N. Floresco (Bid. Fac. Stiinte 
Cernauti, 1929, 3, 24-30; C. Abs., 1932, 26, 4002).— Q ualitative investigation 
of the effect of iodine on the metals antim ony, aluminium, magnesium, zinc, 
iron, and a  description of the resulting phenomena:—S. G.

W hat Metals are Suitable for Mayonnaise Plants P Anon. (Canning Age, 
1932, 13, 566, 568, 582-583).—D ata are given for the ra te  of corrosion of 
chrom ium -nickcl-iron alloys, Monel metal, nickel, silver, and tin  in hot and 
cold vinegar and in  salad dressing. For mayonnaise p lan t Inco chrorne- 
nickel and  18 : 8  chrom ium -nickel-iron alloy are recom mended; nickel and 
Monel m etal are less su itab le; pure silver and tin  are resistant to  corrosion 
b u t are subject to  tarnish.—E . S. H .

Seasonal Variation in Rate of Impingement Corrosion. Alan Morris (Trans. 
Amer. Inst. M in . Met. Eng., 1932,99, (Inst. Metals Div.), 274-280; discussion, 
280-281).—For abstract of the paper, see this ./., 1932, 50, 28. In  the dis
cussion by J . R . Freeman, jr ., E . M . Wise, and A . Morris i t  is sta ted  th a t 
mechanical abrasion by suspended m atte r in  estuarine w'ater is only a  minor 
factor in impingement corrosion of condenser tubes.—A. R. P.

Influence of Stress on Corrosion. D. J . McAdam, jr. (Trans. Amer. Inst. 
M in. Met. Eng., 1932, 99, (Inst. Metals Div.), 282-318; discussion, 319, 322). 
—For abstract of the paper, see this J ., 1931, 47, 344. In  the discussion by
B. P . Haigh, T . M . Jasper, T . S. Fuller, E . M . Wise, and D. J .  McAdam, jr ., 
stress corrosion of steel alone is dealt w ith.—A. R . P.

The Theories of Passivity and Corrosion. E rnest S. Hedges (Metallurgist 
(Suppt. to  Engineer), 1932, 8 , 188-190).—A review', summarizing the available 
knowledge on the subject and discussing its practical utility .—R. G.

The Passivity of Metals. VII.—The Specific Function of Chromates. 
T. P . H oar and U. R . Evans (J. Chem. Soc., 1932, (II), 2476-2481).—The power 
possessed by chromates of inhibiting corrosion by potassium chloride has 
been studied by immersing samples of mild steel in various corroding media.

—S. V. W.
Mechanism of Rusting in Drops of Water. Erich Baisch and Max W erner 

(Korrosion. Bericht iiber die I .  Korrosionslagung, Berlin, 1931, 83-98; dis
cussion, 98-101).—Corrosion tests on iron and  copper alloys by the drop 
method have confirmed the validity of Evans’ theory of the mechanism of 
corrosion and disproved th a t of Maass and Liebreich.—A. R . P.

Corrosion as a  Physico-Chemical Problem. H . Mark (Korrosion. Bericht 
iiber die I .  Korrosionstagung, Berlin, 1931, 1-3; discussion, 3-4).—Corrosion, 
adsorption, and catalysis are related branches of physical chemistry in  th a t 
the phenomena in all cases are dependent on the nature of the surface; in  the 
first case the surface is kep t to  a  minimum to  reduce the rate  of a ttack , 
whereas in the other two cases the maximum surface is desirable to  obtain the 
greatest effect. Polished platinum  has a  real surface of 2-3 times, and etched
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silver a real surface of 5 times, the apparent surface owing to the presence of 
m inute irregularities and cracks; in the case of corrodible metals these defects 
generally behave as the seats of corrosion.—A. R . P.

From Empirical to Basic Principles in Particular Cases of Corrosion. G. 
Masing (Korrosion. Bericht über die I .  Ilorrosionslagung, Berlin, 1931, 16- 
18).—The behaviour of copper, nickel, and iron under corrosive conditions in 
alkaline and acid media is compared from the point of view of the formation 
of protective films and potential differences.—A. R . P.

Corrosion in Its Technological Relations. E . H. Schulz (Korrosion. 
Bericht über die I .  Korrosionstagung, Berlin, 1931, 6-15).—A discussion of 
corrosion and protection problems w ith especial reference to  iron and steel.

—A. R . P .
Electrochemical Corrosion of Metallic Structures. 0 . Scarpa (A tti Soc. per 

il Progresso Scienze X X  Itiunione, 1932, 1 , (1 ), 595-632).—Corrosion of under
ground tubes, lines, and structures by stray  currents and by chemical reactions 
is discussed.—-G. G.

Remarks on the Problem of Corrosion Testing from the Point of View of 
the Constructor. P . B renner (Korrosion■ Bericht über die I .  Korrosionstagung, 
Berlin, 1931, 61-71; discussion, 71-72).—The value of a  light metal alloy to  
the constructional engineer depends on the effect of corrosion on the various 
mechanical properties. Curves are given showing the reproducibility of 
laboratory tests designed to  ascertain the effect of accelerated corrosion on 
the tensile strength, elongation, and bending strength of aluminium alloys. 
The effect of the construction of various joints on their resistance to  sea-water 
corrosion is briefly discussed.—A. R . P.

Progress in the Methods of Preventing Corrosion. Ulick R . Evans (Met. 
Ind. (Lond.), 1933, 42, 77-79).—A review of recent research on the prevention 
of th e  corrosion of oopper-nickel alloys, aluminium-bronze, light alloys, the 
fogging of nickel, nickel plating, tin  plating, and aluminium and selenium 
coatings.—J . H . W.

Increasing the Resistance [of Metals] to Corrosion by Alloying. A. F ry  
(Korrosion. Bericht über die I .  Korrosionstagung, Berlin, 1931, 110-124).— 
A review of the development and properties of corrosion-resistant alloys w ith 
especial reference to non-rusting and  non-scaling alloys. A  bibliography of 
24 references is appended.—A. R . P.

How Soil Corrosiveness can be Measured. William Thompson Sm ith (Gas 
Age-Record, 1932, 70, 131-134, 143).—Methods, including ground moisture 
determinations, hydrogen evolution method, to ta l acidity measurements, loss 
of weight determinations, the geological method, chemical analysis, and 
various electrical methods of investigating the corrosiveness of soils are 
briefly7 reviewed.—J . S. G. T.

Methods of Corrosion Testing. Erich K . 0 . Schmidt (Jahrb. deut. Versuchs- 
anst. Luftfahrt, 1932,495-504).—An abbreviated account appears in  Z. Metall
kunde, 1930, 22, 328-333, 334-336. Cf. this J., 1931, 47, 21.—B. Bl.

New Corrosion-Testing Device being Developed. Anon. (Gas Age-Record, 
1932, 70, 143).—A pparatus in  which the sample of corrodible m aterial is 
alternately immersed for a  definite tim e in corroding liquid and then  exposed 
to  air, is briefly described.—J. S. G. T.

Alloys for Chemical Plant Construction. Anon. (Mech. World, 1932, 92, 
312-314).—Silicon-iron and chrom ium -nickel-iron alloys are suitable for 
plant-handling corrosive liquors. The varying resistance to  corrosion of 
these alloys w ith varying composition is discussed.—F. J .

The Corrosion of Metals. P . F . Thompson (Proc. Australian Inst. M in. 
Met., 1932, (87), 175-191).—A short review of the electrochemical theory of 
corrosion w ith especial reference to  the mechanism of the corrosion of iron.

^  —A. R, P .
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V .—PROTECTION
(O ther than  Electrodeposition.)

(Continued from pp. S4-S6.)

Study of Corrosion. Recent Progress in the Protection of Metals and Alloys.
J . Cournot {Usine, 1931, 40, (53), 29-31).—A brief review of factors operating 
to  produce corrosion and rapid tests for investigating them , is followed by notes 
on the various methods adopted to  resist corrosion. The use of such materials 
as stainless steel, electrolytic protection, and various coatings, metallic and 
non-metallic, is discussed.—H. W. G. H.

Modem Processes for Protection of Metals. Anon. (Technique moderne, 
1931, 23, 319-320).—Reviews the la test development in paints, varnishes, and 
enamels, sprayed metallic coatings, and chemically and electrolytically 
produced protective deposits.—H . W . G. H.

Comparison of the Protective Effect of Various Methods of Pickling Elektron 
Sheets. E . K . 0 . Schmidt (Jahrb. dent. Versuchsanst. Luftfahrt, 1931, 25*).— 
The English pickling method is superior to  the German one.—B. Bl.

Electrolytic Oxidation of Aluminium and Its Applications. Shoji Setoh (J. 
Soc. Mech. Eng. Japan (Foreign Edn.), 1931, 34, 12-13).— [In  English.] 
Abridged from tho Home Edition, 1931, 34, 973-985. The conditions of 
electrolysis to  obtain thick films, taking into account the tendency of the film 
to  dissolve in the electrolyte when tho tem perature of the bath  is high, are 
discussed. An aluminium plate of no t less than  0-5 mm. thickness was entirely 
oxidized using as an electrolyte a  dilute aqueous solution of oxalic acid and 
keeping the tem perature below 30° C. The chemical composition of tho film 
is given as A120 3,H 20 , and among the physical properties cited are sp. gr. 
(20° C.) 2-76; hardness (Marten’s scratch hardness scale) 10; high resistance to 
abrasion; high dielectric s tren g th ; high resistance to  therm al decomposition or 
deterioration, and high resistance to  the corroding action of acids and salts. 
P ractical applications of the film are made in  heat-resisting electric insulators 
and windings of electric m achines; in the protection of household utensils and 
parts  of machines and apparatus in chemical factories against corrosion; and 
the protection of aluminium articles against abrasion. I t  is also stated  th a t 
various perm anent colours can be given to  the film by means of suitable dye- 
stuffs.—J . W. D.

The Protection of Iron and Steel from Corrosion. I.—The Principles of 
Protection, ü.-—Practical Methods of Protection. E rnest S. Hedges (Metal- 
Ivrgia, 1932, 6 , 87-89; 1933, 7, 89-92).—(I.—) The direct action of oxygon on 
iron in producing surface films over the surface of the m etal and the protective 
qualities and o ther properties of such films, as well as the indirect action of 
oxygen on iron, are discussed in  detail. Consideration is also given to  the action 
of oxidizing solutions such as concentrated nitric acid, potassium chromate, 
hydrogen peroxide, &e., in  producing passivity, and to  the behaviour of iron 
anodes in  producing the peculiar anodic s ta te  known as electro-chemical 
passivity. I t  is also sta ted  th a t no fundam ental difference can be found 
between film formation and passivity. (II.—) Practical methods of protection 
described and discussed are protection by oxide and other films, protection by 
metal coatings, hot-dipping, electroplating, m etal spraying, and cementation. 
Methods of applying zinc, tin , lead, nickel, copper, chromium, and aluminium 
coatings are considered in detail, and special reference is made to  tho chemical 
and physical properties of the various coatings and to  their resistance to  various 
forms of corroding media, and also to  their application in  various industrial 
processes.—J . W. D.

Metallic Coatings as a  Protection against Corrosion. W. H . Creutzfeldt 
(Korrosion. Bericht über die I .  Korrosicnstagwng, Berlin, 1931, 125-136).— 
Methods of coating iron and steel w ith zinc, tin , lead, aluminium, cadmium,
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nickel, and chromium are described and the protective values of the 
coatings so obtained are compared.—A. R . P .

Lead-Coated Wires. H erbert K urrein (Draht-Welt, 1932, 25, 691-693).— 
Lead has a  num ber of advantages as a  protective coating against atmospheric 
attack, bu t i t  has not as y e t been widely applied. This is probably partly  due 
to  the coatings no t realizing all expectations in the electrical and cable in 
dustries. K . advocates a  phenol sulphonic acid bath  as the best for electro- 
deposition of lead coatings.—A. B. W.

Ancient Lock Preserved with Lead. Anon. (Dutch Boy Quarterly, 1930, 8 ,
(4), 29).—A lock (composition no t given), dipped in acid and  coated w ith a 
thin film of lead in 1750, shows no corrosion a t  the present day.—E. S. H.

Investigations on the Mechanism of the Process of Galvanizing Iron. Heri- 
bort Grubitsch (Monatsh., 1932, 60, 165-180).—The rate  of dissolution of steels 
with O-OH-O-87% carbon in molten zinc a t  various tem peratures has been 
investigated. Solubility curves of pcarlitic steels w ith not more than  0 -6 %' 
carbon are similar to  one another and all pass through a  maximum within the 
range 480°-520° C. The magnitude of this maximum varies with the steel, bu t 
is not a  function of the carbon content. The structure of the deposits varies 
considerably w ith the tem perature of dipping, and in some cases is very char
acteristic. A relation between the solubility of the iron in zinc a t the various 
tem peratures and the structure of the zinc layer has been established.—A. R . P.

On the Use of the Preece Test Especially for Electrolytic Galvanizing. 
Jurgen Feiser (Chem.-Zeit., 1932, 56, 831-832).—The Preece test for evaluating 
zinc coatings on iron and steel consists in  immersing the specimen repeatedly 
for periods of 1 m inute in 2 0 %  copper sulphate solution until the original loose 
black coating is replaced by an  adherent rod film of copper showing th a t all the 
zinc has been removed. The te s t is shown to be of value only for examining 
the homogeneity of the coatings, and gives no indication of the thickness of 
the coatings, as the loss in weight during each immersion is greater the higher the 
iron content of the coating. Wide variations in  the results are obtained in  the 
test with homogeneous electrolytic deposits. As th in  films of electrolytic zinc 
are more protective than  much thicker films produced by hot-dipping, the test 
is of little value in comparing the value of films produced by the two processes.

—A. R. P.
Metal Sprayer. Anon. (Chem. and Met. Eng., 1932, 39, 625-626).—A new 

metal spraying gun capable of applying coatings of any metal th a t can be 
drawn into wire or rod, is illustrated.—F. J .

Spotting of Lacquered Metal Articles. ------  Freitag (Oherflochenlechnik,
1931, 8 , 217).—Addition of 15-20% of “ Stabilisol A,” a  yellow viscous oil, to 
nitrocellulose lacquers prevents the metal attacking the lacquer w ith the 
formation of brown spots. The best solvents or diluents for these lacquers are 
butyl alcohol, butyl acetate, and cyelohexanone.—A. R . P.

Investigation of Paint Films for the Surface Protection of Duralumin 
Sheets. E . K . O. Schmidt (Jahrb. devt. Versuchsanst. Luftfahrt, 1932, 17).— 
Red lead pain t is unsuitable as a  priming coat for protection against sea-water 
and ferric oxide pain t is little  better. Aluminium paint will protect Duralum in 
against atmospheric corrosion, b u t no t against corrosion by sca-water. Of 
the 64 paints tested, only 5 were found suitable for the protection of the 
under-water partB of seaplanes, and only 15 for the parts above the water-line 
and for land aeroplanes.—B. Bl.

Examination of Two Paints for the Surface Protection of Elektron. 
E. K. O. Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 1932, 17).—B. Bl.

Metallic Zinc Paint Finds Great Favour Abroad. Anon. (Daily Metal 
Reporter, 1932, 32, (223), 5 ).—A brief account of the continental use of metallic 
zinc paint, which is now also being made in the U.S.A. in increasing amounts.

—P. M. C. R.
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Particular Purpose Paints. Edwin Gunn (Architect, 1932,130, 255-256).— 
A dull grey paint for metal protection is claimed to  be applicable after merely 
wire-brushing the metallic surface, with which the pigm ent interlocks. One 
coat is said to  give effective protection. I t  is sta ted  th a t the pain t can be 
applied to  hot or w et surfaces, and th a t i t  possesses good covering power and 
high resistance to corrosion and vibration.—P. M. C. R.

A Useful Colour-Changing Paint. Jam es Scott (Eiuj. Rev., 1933, 46, 
493-494).—A bright red enamel or paint is described, winch undergoes a sharp 
change in colour a t  or near 140° F . (60° C.), becoming a deep brown. The 
change is reversed on cooling, and the pain t is recommended as an  indicator of 
overheating in bearings.—P. M. C. R.

The Art of Painting. Jam es M. Jardine (Indian Engineering, 1932, 92, 
154-156).—Practical instructions for the selection, application, and drying of 
paint, enamel, and varnish products for a variety  of purposes.—P. M. C. R.

VI. -  ELECTRODEPOSITION

(Continued from pp. 87-92.)

Anodic Phenomena in Cadmium Plating Solutions. Gustaf Soderberg 
(Monthly Rev. Amer. Electroplaters’ Soc., 1932, 19, (2), 9-15).—Cadmium 
anodes polarize in cadmium cyanide baths a t 20-30 am p./ft-.2 with increase in 
the free cyanide content from 2  to 10  oz./gall.; a t  these current densities the 
tim e required for the atta inm ent of potential equilibrium decreases w ith 
increase in current density. W ith a  steel anode potential equilibrium is 
rapidly attained, and is independent of the cyanide content. There is no 
formation of carbonate a t  a  cadmium anode, bu t some is formed when a  steel 
anode alone is used. To plate the inside and outside of long hollow articles 
simultaneously, an external soluble cadmium anode and an internal insoluble 
steel anode give the best results.—A. R . P.

Modern Plants for Chromium Plating. W. B irett (Z. Metallkunde, 1932, 24,
289-295).—A review of the general features and modern practice of chromium 
plating is given, particularly w ith regard to the construction of baths (tanks, 
heating), the influence of the composition of the electrolyte, ba th  control, and 
working conditions.—M. H.

Cold Baths for the Electrodeposition of Chromium. Anon. (Industrie 
chimique, 1932, 19, 891-S92).—A review of recently published work, showing 
th a t the most brilliant deposits and the highest current efficiencies are obtained 
by  the use of cold baths.—E. S. H.

Factors Affecting the Bright Chromium-Plating Range. R . J .  Piersol 
(Metal Cleaning and Finishing, 1932, 4, 547-550, 562; C. Abs., 1933, 27, 28).— 
Cf. this J ., 1932, 50, 371. A discussion of the effects of tem perature, C r03 
concentration, sulphate ratio, trivalent chromium, and the iron content on the 
bright plating range of chromium-plating baths.—S. G.

Characteristics of a Bath for Hard Chromium Plating. Edmond de W ini
w arter and Jean  Orban (Technique moderns, 1930, 22, 731).—A bstract of a 
paper read before the 6e. Congrés International des Mines, de la Métallurgie 
e t de la Gćologie Appliquée, June, 1930. Increasing the acidity of the bath  
by sulphuric acid makes i t  possible to  use higher current densities w ith the 
consequent production of harder and denser deposits.—H. W. G. H.

The Influence of the Acidity of the Electrolyte on the Structure and Hard
ness of Electrodeposited Nickel, D. J . M acnaughtan and R. A. F. Hammond 
(J. Electrodepositors' Tech. Soc., 1931-1932, 7, 1-19; discussion, 170-171).— 
Reprinted from Trans. Faraday Soc., 1931, 27, 633-648. See this J ., 1931, 
47, 590.—S. G.

Cadmium Plating Instead of Galvanizing. Anon. (Apparatebau, 1932, 44, 
177).—Describes the properties and advantages of cadmium coatings.—M. H .



Electrochemistry. Chromium Plating. H . T. S. B ritton  (Tintes Trade and 
Eng. Suppt. (ElectricalSection), 1932,31, (750), 32).—A general review of recent 
advances in the electrochemical industry. In  particular, extended reference 
is made to  chromium plating and its  importance, no t only because of its 
corrosion resistance, b u t also because of extreme hardness.—S. V. W.

Ultra-Rapid Nickel Plating in France. Marcel Ballay (Met. Ind . (Land.),
1932, 41, 499-500).—A bstract of a  paper read before the Electrochemical 
Society. See this J., 1932, 50, 493.—,J. H . W.

A Year’s Progress in Electrodeposition. H. Sutton (Met. Ind. (Lond.),
1933, 42, 74-76, 82).—A review of the progress effected in the electrodeposition 
of metals during the past year, including improved cleaning, throwing into 
deeply recessed parts, the deposition of cadmium, nickel, and chromium, and 
standardization. A  short bibliography is appended.—J . II. W.

Throwing Power in Electroplating. L. C. Pan  (Metal Cleaning and Finish- 
ing, 1932,4,441-444,497-500,559-560 ; C. Abs., 1933, 27,29).—The use of the 
circular and tubular cavity scales to determine the throwing power in electro
plating and the advantages of these determinations are discussed. The effects 
of electrode spacing, hydrogen evolution, and current density on the throwing 
power are outlined. A bibliography is given.—S. G.

Electroplating Solution Control. Lawrence E . S tout (Metal Cleaning and 
Finishing, 1932, 4, 269-272, 343-344, 354, 411-414, 463-466, 511-514; C. 
dhs., 1933, 27, 29).—The operating characteristics of acid copper, cyanide 
copper, and sulphate nickel-plating baths are described. Methods of analysis 
for determining copper, iron, and free sulphuric acid in acid copper baths, and 
nickel, chlorine, and acidity in nickel baths are outlined.—S. G.

Micro-Organisms in Plating Solutions. E . A. Ollard (Met. Ind. (Lond.), 
1933, 42, 17-18).—A description is given of fibrous “ weeds ’* th a t sometimes 
grow in both acid copper and nickel-plating solutions. Sodium fluorite and 
phenol are said to check the growth, b u t hydrogen peroxide and formaldehyde 
do no t seem to have much effect.—J . H. W.

Electroplating Wire. A. Wogrinz (Drahl-Welt, 1932, 25, 259-260).— 
The relationsliips between wire velocity, immersed length, and current, in the 
continuous plating of wire are derived. If G is weight of wire plated per hour 
in kg.; d the  diam eter in m .m .; s the density; L  the  length immersed in 
m etres; v the velocity in  m etres per second; N  the weight of metal plated 
per kg. of wire; M  the electrochemical equivalent of the m etal deposited; 
/  the current efficiency (fractional); i  the current in ampères; c the current 
density in am p./dm .2; then v =  G/O-Od2 . v . s; L  =  N  .GIQ-ld .it . / .  M  .c  ; 
and i — N .  G /f .M .— A. B. W.

Metal Surface Finishes for Electrodeposition of Protective Metallic Coatings. 
W. J .  M erten (Metal Cleaning and Finishing, 1932, 4, 537-540, 546; C. Abs., 
1933, 27, 29).—Experim ents which dem onstrate the improved cohesive bond 
obtained between electrodeposits and base m etal through the use of the more 
perfect surface finishes are described and illustrated.—S. G.
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V II.-ELECTROM ETA LLU RG Y  AND ELECTROCHEMISTRY
(Other than  Eleetrodeposition and  Electro-Refining.)

(Continued from p. 93.)
Aqueous Electrolysis in Metallurgy, Georg Eger (Z. Elektrochem., 1932, 

38, 942-964).—The commercial and industrial electrolysis of copper, zinc, 
cadmium, the noble metals, silver, bismuth, tin , antimony, iron, nickel, 
cobalt, and chromium is described and th a t of various other metals is m en
tioned. More than  100 references to  current literature are made.—J . H . W.

An Electric Furnace Method for Separating Manganese from Manganese 
Sulphate. A. L. Ducournau (Proc. Louisiana Acad. Sci., 1932, 1, 18-21
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C. Abs., 1933, 27, 27).—The furnace was charged with a  m ixture of m an
ganese sulphate and ^-in .-m esh  carbon. Tho quantity  of carbon used was 
equal to  twice the theoretical weight needed to  reduce the Mn30 4 equivalent 
to  the manganese sulphate. The charge was allowed to  fuse a t  1800°-2000° C. 
Manganese was separated. Analysis of 15 samples gave the following aver
ages : manganese, 90-01; sulphur, 5-02; residue, 2-00%. The presence of 
manganese carbide in  some of the samples is due to  tho reaction between 
manganese and carbon a t  high tem peratures. The presence of sulphur in 
the samples is a ttribu ted  to  the reduction of the sulphates by carbon. The 
am ount of carbon used did no t affect th e  purity  of the manganese obtained. 
If  manganese is to  be used in  tho m anufacture of steel, a  low percentage of 
sulphur is necessary.—S. G.

The Production of Ferro-Alloys. S. S. Steinberg and P . S. K usakin 
(Zvetnye Metally (The Non-Ferrous Metals), 1930, 1471-1480; C. Abs., 1933, 
27, 484).—[In  Russian.] Molybdenite, containing 87-51% MoS2, was smelted 
together w ith iron filings, coke, and lime in  an  experim ental arc furnace. Iron 
alloys containing molybdenum 80, carbon 5-6, and sulphur >  0-10% were 
easily obtained. The recovery of molybdenum from th e  ore reached 80-90% . 
In  the preparation of pure iron-chrom ium alloy, crude iron-chrom ium , con
taining chromium 64-37-65 and carbon 4-5-6% , was mixed w ith magnetite in 
one case and w ith chromite ore in  o ther cases and refined in the same furnace a t  
tem peratures up to  2050° C. In  th is way iron-chrom ium alloys containing 
as low as 0-5% or less carbon can easily be produced. Iron-vanadium  alloys 
were prepared from iron-vanadium  ore containing V20 6 48-44, and F e20 3 
26-38%, and (NH4)3V 0 4 in an arc and a  kryptol furnace. Charcoal, soot, and 
iron-silicon alloy were used as reducing agents. F irst, iron was m elted in  a 
magnesite crucible. To this were added vanadium  ore, iron-silicon alloys, or 
other reducing agents, and lime. The tem perature was kep t as low as possible. 
In  this way an iron alloy containing vanadium  36-93—14, silicon 1-18-1-23, 
and carbon 0-48-1-80% was obtained.—S. G.

Cadmium-Nickel and Iron-Nickel Accumulators. W . D inser (Bull. Assoc. 
Suisse Elect., 1932, 234-235).—Among the advantages of tho “ alkaline 
accum ulator is its freedom from any reaction between electrodes and elec
trolyte, the la tte r serving simply as conductor. The batteries m ay therefore 
safely be left, either charged or not, w ithout deterioration, and no changes 
analogous w ith tho “ sulphating ” of a  lead accum ulator can take place. Tho 
construction, working, and applications of the cadmium-nickel and nickel- 
iron cells are described; considerable economies in tim e and cost of upkeep 
compensate for the initial outlay.—P. M. C. R .

On the Use of Antimony and Manganese Electrodes for Determining 
Hydrogen-Ion Concentration. I . I . Zhukov and  J .  A. Boltunov (Zhurnal 
Obschtchey K him ii (Journal of General Chemistry), 1932, 2(64), (4/5), 407- 
414).—[In  Russian.] The influence of various substances on the efficiency 
of antim ony and manganese electrodes in buffer solutions has been investi
gated to  determine their suitability for practical applications. The antim ony 
electrode is affected by a  considerable num ber of substances, notably organic 
acids, so th a t in this respect i t  offers no advantages over the hydrogen elec
trode. On the other hand, i t  enables continuous observations of pn values 
to  be made w ithout disturbing gas equilibrium, bubbling of hydrogen through 
the solution, o r adding such substances as quinhydrone; i t  can also be used 
for the direct determ ination of the pn of gels. The manganese electrode has 
no practical value, since i t  is strongly affected by a  wide variety  of substances 
and does no t give constant readings over a  period. In  certain cases, e.g. when 
the ions S", S 0 3" , N 0 2', and CN' are present, the only possible method appears 
to  be th e  use of a glass electrode.—M. Z.
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V III.-R E F IN IN G

(Including Electro-Refining.)

(Continued from pp. 92-91.)
[Abstract of Papers Read at] the Pan-Union Conference on Electrochemistry 

and Chlorine [October 26, November 1,1931]. B. I . Rim er (Zhurnal Prikladnoi 
K him ii (Journal o f Applied Chemistry), 1932, [B], 5, (3/4), 485-494).— [In
Russian.]  Billiter reviewed the world progress in  the electrolytic refining
of copper, nickel, tin, zinc, lead, sodium, aluminium, and magnesium. A . F . 
Alabyshev described the production of metallic sodium and its use in industry. 
Electrolysis of fused sodium chloride containing 18% sodium fluoride, 10% 
potassium chloride and fluoride, is recommended. iV. A . Tzelikov dealt with
tho same method, a n d  Rudnitzky  w ith the electrolysis of fused caustio
soda.  Pletnev described tho production of metallic lithium by electro
lysis of a  m ixture of lithium  and potassium chlorides a t  400° C. and tho 
special precautions necessary for casting and packing the metal. M . S. 
Maximenko reviewed the prospective developments of tho electrothermal 
industry in  U.S.S.R. M . ]V. Borodulin discussed the resistance of materials 
suitable for chemical plant. Nickel, chromium-plated iron, and lead are 
considered suitable. Chlorine attacks nickel above 500° C. and the others 
a t 400° C. W. Skortchelelti described the work of tho (Russian) In s titu te  of 
Metals on the chemical resistance of alloys. W. J . Kurbatov discussed the 
influence of non-ferrous m etals on the corrosion of steel.—M. Z.

Resistance Limits [in the] Parting of [Silver-]Gold [Alloys]. Heinz 
Borcliers (Metall u. Erz, 1932, 29, 392-39S).—The offect of therm al and 
mechanical treatm ent, the ra te  of dissolution, and the presence of impurities 
in the acid on the parting of gold-silver alloys in  sulphuric and  nitric acids 
has been determined, and the results are discussed from theoretical considera
tions based on Tam m ann’s rule of resistance limits. Alloys w ith a  gold-silver 
ratio of 1 : 1-42-1: 300 can be parted  in sulphuric acid (d 1-84) in 15 minutes 
and alloys w ith a  ratio  of 1 : 1-75-1-3 in  nitric acid (d 1-3) in  15 minutes, leaving 
a  compact residue of gold.—A. R . P .

Removal of Copper from Ridder Crude Lead. M. P . Verkhovtzev (Zvetnye 
Metally (The Non-Ferrous Metals), 1930, 90-101; C. Abs., 1933, 27, 481).— 
[In  Russian.] The lead was heated w ith sulphur or m etal sulphides, such as 
PbS and pyrites, in  pots of a capacity of 280 kg. of lead. Tho am ount of 
copper in the lead was thus reduced from 3-11-6-52 to  0-054-0-070%, whilst 
92% of the gold and 90% of tho silver were retained in the lead. The best 
results were obtained w ith lead sulphide ore as reagent.—S. G.

A Study of Electrolytes for Zinc. I.—Purification from Nickel. L. Cambi 
and V. Toja (Ciom. chim. ind. appl., 1932,14, 125-129).—The removal of nickel 
and cobalt from zinc sulphate solutions obtained in the production of electro
lytic zinc from its ores by hydrometallurgical methods is discussed.—G. G.

Experiments on Smelting Precipitated Fine Tin Dust. V. A. Vanyukov, 
N. N. Murach, and  A. N. Genvarskii (Zvetnye Metally (The Non-Ferrous 
Metals), 1931,204-210; C. Abs., 1933, 27,483).— [In  Russian.] The ordinary 
method of compressing zinc dust into briquets and smelting the briquets under 
a layer of powdered coal in  closed crucibles is wasteful, since a  good deal of the 
powder oxidizes and escapes in  the form of a  white smoke. The method used 
in these experiments was as follows. Cause the tin  dust to  react w ith chlorine 
to get SnClj, reduce this to  SnCl2 w ith  tin  scrap, and precipitate the tin  w ith 
zinc. Press tho precipitate into briquets which have the com position: tin  
79-38, SnCl2 6-7, FeCl2 2-3, ZnCl2 2-04, H 20  5-95, other im purities 4-63%. 
Place these briquets in  crucibles under a  protecting cover of various salts such 
as KCN, ZnCl2, CaCI,, N a2C 02, CaCi2 +  N a2CO„ ZnCl2 +  CaCl2, N a,C 03 +  
Iv2C 0 3 -j- NaCl, and Na2S 0 4 -j- NaCl. This method gave good results.—S. G.
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IX .—ANALYSIS

(Continued from pp. 0t-90.)

The Service of Analytical Chemistry to Research. B. L. Clarke (Bell 
Laboratories Record, 1932, 10, 327-333).—Cf. this J ., 1932, 50, 364. The 
organization of the analytical chemistry division of the Bell Telephone 
Laboratories is outlined. Examples of standard forms and analytical pro
cedures are illustrated.—J. C. C.

The Case for the Standardization of Analytical Methods. A. R . Williams 
(Chem. Eng. M in . Rev., 1932, 24, 431-433).—A bstract of a  paper read before 
the Analytical Group of the Victorian Branch of the A ustralian Chemical 
Institu te . The advantages of standardization are pointed out and the 
necessity for periodic revision and im provem ent of methods is emphasized.

—J . H. W.
Development and Position of Quantitative Spectrum Analysis. I.— 

Physical Principles and Methods. E. Waibel (Z. Metallkunde, 1933, 25, 6-12). 
—A review under the following headings: (1) physical principles : spectra of 
tho elem ents; excitation of spectra by tem perature, electrons, and light;
(2 ) methods of quantitative spectrum  analysis: observation of the spectra ; 
flame analysis; spark analysis w ith solutions and  solid electrodes; valuation 
of the spectrum photographs; (3) sensitiveness and accuracy of measurement.

— M. H.
Authorized Tentative Methods of Sampling and Analysis for Copper. R . H.

W alton, C. Blazey, V. S. Rawson, and V. B arker (Chem. Eng. M in . Rev., 1932, 
25, 18-30).—Recommended methods of sampling molten and ingot copper 
are given. Cu is determ ined by electrolysis. As, Sb, and Sn are separated, 
As being then  determ ined either by titra tion  w ith standard I  solution or w ith 
standard KCNS (by NH.,CNS) using Fe(NH 4)2(S04)2 solution as an  indicator, 
or by precipitation as Mg2As20 T; Sb, in  the absence of Sn by titra tion  with 
K M n04 or by weighing as Sb20 4, and in the presence of Sn, similarly after 
removing the tin  w ith (NH4C 02)2; Sn by weighing as S n0 2 or by electrolysis. 
Pb  is separated and  weighed as P bS 04; Fe is weighed as Fe20 3 or titra ted ; 
Zn is weighed as ZnS04 or as Z nO ; Co is weighed as Co30 4, and Ni is deter
mined by dimethylglyoxime. Se and Te arc precipitated and weighed as 
such. Bi is determined colorimetricnlly or by  precipitation as BiOCl. 0 2 is 
determ ined by loss in weight after heating the Cu in a  current of H 2; S "by 
weighing as B aS04. Au and Ag are determ ined by  fire assay or by the 
mercury-sulphuric acid m ethod; Ag can also be determ ined independently 
by precipitation w ith NaCl or HC1.—J .  H . W.

A Distillation Method for the Rapid Determination of the Volatile Con
stituents in Small Samples of Copper-Zinc Alloys. Lily I. W einstein and A. A. 
Benedetti-Piclder (Mikrochemie, 1932,11, 301-310).—By heating Cu-Zn alloys 
in  H 2 a t  1150° C. all the Zn, Pb, and Bi volatilize, and hence the sum of these 
constituents present m ay be determined by weighing the alloy before and 
after heating for 10 m inutes in a current of H 2 if 1-3 mg. are taken for analysis. 
The results are about 0-5% too high. Errors are introduced by the reduction 
of any oxides or sulphides th a t m ay bo present, by incomplete removal of Zn 
if Ag or Mg is present, and  by partial loss of As if the alloy contains this 
element.—A. R . P .

On Methods of Testing the Purity of High-Grade Lead. R . S. Russell 
(Proc. Australian Inst. M in . Met., 1932, (87), 167-174).—Spectrographic 
analysis is satisfactory when the lead contains less than  about 0 -0 1 %  of 
impurities. Bi m ay be determined colorimetrieally w ith K I and Sb turbidi- 
metrically as Sb2S3. There do no t appear to  be satisfactory methods for 
estim ating Fe and Zn in am ounts less than  0'001% .—A. R . P.
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Microchemistry in the Science of Metals. M. Nicssner {Forschungen u. 
Fortschritte, 1932, 8 , (31), 396).—Cf. th is 1932, 50, 365. In  many cases 
the nature and distribution of small quantities of impurities in  metals and 
alloys can bo determ ined by the use of modern sensitive methods of detection, 
e.g. impression prints of various kinds.—J . W.

On a New Micro-Analytical, Gravimetric Procedure. Julius Donau (Monalsh., 
1932, 60, 129-140).—An improved type of filtering cup for microchemical 
anatysis is described and some examples arc given of its utility .—A. R. P .

Potassium Iodide as a Spot Reagent for Some Heavy Metals. E . Griin- 
steidl (Mikrochemie, 1932, 12, 169-173).—Details are given of the application 
of the colour reactions of Cu, P t, Pd, and Au w ith K I for the detection of these 
metals.—A. R . P .

Macro-Electrolytic Analysis and Rapid Separation of Copper and Nickel.
J . Guzman (Anal. Soc. espail. Fis. Qulm., 1932, 30, 433-440).—The method
described is suitable for separating large quantities of Ni and Cu. The 
cathode consists of 400 cm .2 of Cu wire mesh m ounted on a  rectangular frame 
and the anode of Fe or Cr-steel wire passivated by  immersion in  HNOa. 
Current is obtained from an 18-v. accumulator, and is regulated by  the use 
of a  graphite powder resistance; w ith 4-5 am p. 1-2 grin, of the metals can 
be separated in  30-40 minutes. B oth metals can be rapidly deposited from 
an ammoniacal solution of their n itra tes to which (NH4)2S 0 4 has been added ; 
if both metals are present together, the Cu is first deposited from H N 0 3 
solution containing (NH4)2S 0 4 by the use of a P t  anode, N H 40 H  is added to 
the electrolyte, and the N i deposited w ith  the aid of a  P t  or passive Fe anode. 
Other metals can bo determ ined in a  similar way.—A. R . P.

Improved Method for the Analysis of Gaseous Elements in Metals. N. A. 
Ziegler (Met. Ind- (bond.), 1932, 41, 637-638).-—Read before the Electro
chemical Society. Cf. this ./., 1932, 50, 674.—J . H . W.

Electrolytic Determination of Bismuth in Alloys with Lead. L. Lucchi
and A. Bartocci (Annali chim. appl., 1932, 22, 509-511; Chem. Zentr., 1932, 
103, II , 3126).—A sample containing less th an  0-1-0-2 grm. of Bi is dissolved 
in  H N 0 3, the solution evaporated to 2-3 c.c., and diluted to  30 c.c., and the 
Pb precipitated w ith 3 c.c. of 1I2S04. The filtrate is evaporated to  dryness, 
the residue trea ted  with 20 c.c. of II,,0 , and Ba(OH )2 added until the liquid 
is alkaline. A fter addition of 1-2 ex . of H N 0 3, the solution is ejectrolyzed 
w ithout previous filtration, using 0-1 amp. a t  1 -8-1-0 v. Deposition of Bi 
compounds on the anode is avoided bj' adding H 2C20 4 after some hours. 
The deposited Bi is washed w ith C2H ,O H  and dried a t 100° C. for weighing.

—A. R .P .
Contribution to the Quantitative Determination of Calcium by the Filtra

tion Method. H . Th. Bucherer and F . W . Meier (Z. anal. Chem., 1932, 89, 
171-173).—Instead of H 2C20 4 for the precipitation of Ca, a  0 -lrY-Na2C2O4 
solution m ay be used and C2IIsOH added to  increase the sensitivity of the 
nephelometric determ ination of the end-point.—A. R . P .

On the Determination of Cobalt with Permanganate. J . Ledrut and L. 
Hauss (Bull. Soc. chim. Bdg., 1932, 43, 104-113).-—The method depends on 
the precipitation of CoC20 4 from a  solution containing 25% HCOOH. 
N itrates and NH 4 salts interfere. The error is less than 0-5% of the Co.

—A. R. P .
The Spot Method of Approximately Estimating Gold. N. A. Tananaev and 

E . W. Vassilieva (U krainskii KhemichniiZhwnial (J. Chim. Ukraine, Scientific 
Part), 1932, 7, (1), 50-57).— [In  Ukrainian, w ith German summary.] A 
method of estim ating Au by comparing the intensity  of colour developed when 
a drop of the solution is placed on a  filter-paper saturated w ith benzidine 
solution, w ith the colour produced by a  standard Au solution. I t  is sta ted  th a t 
as little as 0-00002 grm. Au can be estim ated in 15-20 minutes with an accuracy. 
of 2-20% .—M. Z.
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X .-L A B O R A T O R Y  APPARATUS, INSTRUMENTS, &c.
(See also “ Testing ” and  “ Pyrom etry .” )

(Continued from p. 00.)

For Metallographers. Anon. {Eng. and M in. J ., 1933, 134, (1), 39).— 
Announces the new (Eastm an Kodak) W rattcn  motallographic plate. I ts  char
acteristics are high resolving pow er; availability of a  very high photographio 
con trast; availability of lower contrasts; high green and  blue sensitivity; 
and absence of sensitivity to  red light—It. Gr.

Dark Field Illumination Adds Contrast and Resolving Power. W . Zieler 
(Metal Progress, 1933, 33, (1), 19-23).—The factors influencing the resolving 
power of a  lens system are considered. Modification of the wave-length of 
th e  light used requires high technical skill, and  is expensive and somewhat 
cum brous; the angle of tho cone of light entering the objective cannot bo 
increased beyond a certain limit. W here reflected light is used, as in the 
examination of metallic samples, both prismatic and plane reflectors have 
certain disadvantages. A system is described in which the illum inating rays 
enter past a central stop, are reflected from a plane glass illum inator, to  two 
spherical reflecting surfaces, so arranged th a t light reaching the sample docs 
no t previously pass through the objective. The la tte r  has not, as in most 
microscopes, to  serve both  as condensing and as observing system ; th is renders 
more definite focussing possible, whilst the increased aperture of the illum ina
tion greatly enhances resolving power. The image appears bright on a  dark 
ground, and a  comparison of bright and dark-field images m ay reveal char
acteristics no t easily observed by either method singly. The definition of 
particles in  slight relief is performed w ith considerable success by the dark- 
field method. Illustrative photomicrographs and diagrams of the condenser 
systems reviewed are given.—P . M. C. R .

The Spectroscope in the Works. Anon. {Metallurgist (Suppt. to  Engineer), 
1932, 8,184-185).—A description of spectroscopes which are now available for 
w orks’ use in  tho identification of alloys. L ittle  skill is required in  the use of 
the instrum ents, which arc of tho visual type, and oiler considerable advan
tages for such purposes as the sorting of alloys and the control of scrap.— R. G.

A Self-Rectifying Demountable X-Ray Tube of High Power. C. E . E ddy 
{J. Sci. Instruments, 1932, 9, 354-358).—The requirem ents of a  demountable 
X -ray  tube for spectroscopy and crystal analysis are discussed. F u ll details 
are given of the construction of a tube of the thermionic type w ith detachable 
electrodes m ounted on m etal ground joints. The tube can pass 40 m.amp. 
a t  50 kv. for long periods, and has taken 10 m.amp. a t  95 kv. for a few minutes.

—W. H .-R.
An Automatic Safety Device for Water-Cooled X-Ray Tubes. Graham W. 

Marks and J . Grebmeier {Rev. Sci. Instruments, 1932, 3, 294-296).—There is 
inserted in the electric circuit an autom atic switch comprising contacts made 
between two conducting rods and mercury contained in two narrow tubes 
dipping into a pool of mercury, tho mercury level in the tubes being deter
mined by the pressure of the w ater s u p p l y S .  G. T.

Apparatus for the Control of Drying Chambers. Anon. {Tonind. Zeit., 1932, 
56, 156-157).—The apparatus comprises a balance to  one arm  of which is 
attached by means of a  wire the test-piece which is suspended in  the drying 
oven. The loss in  weight is continuously recorded by the balance.—B. Bl.

Construction of an  Air-Cooled Electromagnet. I . W alerstein and A. I. May 
{Rev. Sci. Instruments, 1932, 3, 136-144).—Describes an air-cooled electro
m agnet of the Boas type, in which the current is carried by 2000 turns of flat 
bare copper ribbon wound in  24 pancake coils cooled by a  forced a ir draught. 
Using ferro-cobalt pole caps, a  field of 48,500 gauss is attainable.—J . S. G. T.
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A Small Experimental Electromagnet. S. R . Williams, W. W. Stiller, and 
T. Soller {Rev. Sci. Instruments, 1932, 3, 423—426).—Describes a simple and 
cheap form of electromagnet, giving field strengths up to  about 18,000 gauss.

—J . S. G. T.

X I.—PHYSICAL AND MECHANICAL TESTING, INSPECTION, AND
RADIOLOGY

(Continued from p. 07.)
Etching Aluminium Alloy Airscrew Blades. H. E . F . (Aircraft Eng., Work

shop and Production Section, 1932, 4, (40), 4).—Etching of aluminium alloy air
screw blades after about every 300-350 hra. of flying is recommended in  order to  
show up any cracks which m ay have developed. The treatm en t consists in 
swabbing the airscrews w ith 10- 2 0 %  solution of caustic soda in  water, rinsing, 
and then swabbing w ith a  20%  aqueous solution of nitric acid. These opera
tions arc repeated until the desired depth of etch is obtained.—H. S.

Static and Dynamic Testing of Some Light Metals. K u rt M atthaes (Jahrb. 
deut. Versuchsanst. iAiflfahrt, 1931, 439-484).—A fuller report of Z. Metall- 
kunde, 1932, 24,176-180; cf. th is ,/., 1932, 50, 600. The paper gives numerous 
results of the mechanical testing of light metals. The original should be 
consulted for detailed data .—B. Bl.

Metals a t High Temperature—Test Procedure and Analysis of Test Data. 
E rnest L. Robinson (Amer. Soc. Mech. Eng. Preprint, 1932, Dec., 1-4).—A 
definite relation between short and long-life tests a t  elevated tem peratures has 
no t y e t been established. The flow of metals under low stresses, such th a t the 
resulting distortion is less th an  0 -1% , show, after a long lapse of time, a 
continued decrease in  the ra te  of extension. In  presenting data  on tho results 
of creep tests a t  high tem peratures, it  is im portant to  include a record of the 
distortion— i.e., extensions—and preferably a  complete extension-tim e diagram 
of the test.—W . P . R.

Accelerated Method for Determining Creep Limit. A. Pomp and W alter 
Enders (Instruments, 1932, 5, 166-16S).—A description is given of a  creep- 
testing machine equipped to  provide, by the action of a  beam of b'ght on 
sensitized paper, a  continuous record of elongation. Automatic recording 
enables transitory  elongations (duo to  tem perature fluctuations, &c.) to  be 
recognized, and  thus avoids errors which m ay occur in a  series of spaced 
instantaneous readings. The importance of precise tem perature control is 
emphasized. W ith this equipment, elongation-time curves were determined 
over periods of up to 2400 hrs. on carbon steels, and indicated th a t values of 
elongation higher th an  0-001% per hr. (as previously proposed by Pomp and 
Dahmen, see this J . ,  1931, 47, 71) can take place between the fourth and eighth 
hours w ith loads which are y e t no t high enough to  cause continuous creep. I t  is 
now proposed th a t tho greatest load which does not cause more elongation than  
0 003% per hr. between the fifth and ten th  hours shall be taken as the creep 
lim it.—J . C. C.

New Portable Sheet Metal Tester. Anon. (Instruments, 1932, 5, 179).— 
A cupping te s t is carried ou t by using a vice to  force the plunger of this machine 
into a sample of sheet. The pressure a t  rupture is shown on a  hydraulic 
gauge, and the depth of the cup measured subsequently.—J . C. C.

Impact Values of Some Metals as Determined on the New Tentative Standard 
Test-Piece Proposed a t the Zurich Congress. A. Bertella (Ricerca scientifica, 
1932, 2, (5/6), 157-185).—The results of 1340 im pact tests made on Mesnager 
bars of steels, cast irons, brasses, and copper ra th  notches of 2 mm. or 3 mm. 
indicate th a t the 3-mm. notch gives more uniform values than  the 2-mm. 
notch. The values obtained w ith the 3-mm. notch are 0-875 times those



obtained w ith the 2-mrn. notch. The fractures obtained in  the tests are 
discussed, and the numerical results are shown diagramm atically.—G. G.

On the Bending and Torsion Vibrations of a Thin Cylindrical Crystal Rod of 
any Desired Crystallographic Orientation. E . Goens (Ann. Physik, 1932, [v], 
15, 455^184; errata, ibid., 902).—The theory of bending and torsion vibration, 
which is of im portance for the determ ination of the moduli of elasticity and 
torsion by dynamic methods, is discussed.—v. G.

The Scratch Extensometer. Anon. (Instruments, 1932, 5, 253).—Cf. J ., 
this volume, p. 97. Extension is recorded by the scratch of a diamond on a 
steel target, and measurements are made by means of a microscope,—J . C. C.

Stress-Strain Recorder. Anon. (Instruments, 1932, 5, 225).—A brief notice 
of the Southark-Em ery stress-strain  recorder. All moving parts  are operated 
from a small motor. Extension of the specimen breaks an electric circuit, and 
the retreating contact is followed up autom atically by a  contact on the 
recorder.—J . C. C.

Portable Brinell Hardness Tester. Anon. (Instruments, 1932, 5, 26).—Cf. 
th is J .,  1932, 50, 312. A 5-mm. ball is m ounted on one side of a heavy tw o
pronged spring, so th a t when the instrum ent is forced by means of a  vice 
against the specimen under test, a  load of 750 kg. is applied.—J. C. C.

“  Superior ”  Brinell Hardness Testing Machine. Anon. (Instruments, 1932, 
5, 269).— A brief notice.—J . C. C.

New Self-Indicating Unit for Screw-Power Universal Testing Machines. 
Anon. (Instruments, 1932, 5,252).—A large dial indicator can be fitted to  beam- 
type testing m achines— J. C. C.

New Gigantic Testing Machine. R ichard Rim bach (Instruments, 1932, 5, 
44-46).— An illustrated description of a testing machine a t  the U niversity of 
California accommodating columns up to  334 ft. long and capable of exerting 
up to  4,000,000 lb. in compression and  up to  3,000,000 lb. in  tension.—J. C. C.

RAD IO LO G Y.
On the Development of the X-Ray Method for Testing Materials. P .

W iest (V.D.I.-Nachrichten, 1932,12, (52), 2).—A short review.—J . W.
The Use of X-Rays for Testing Locomotive Details : German State Railways. 

Anon. (Locomotive, 1932, 38 ,398^00).—The portable X -ray p lan t and van used 
by the German S tate Railways for the inspection of rolling-stock, pcrmarient- 
way material, constructional work, &e., is described and illustrated. I t  
provides for careful inspection a t  points m ost liable to  stress, and has been 
found especially useful in connection w ith the construction of the inner 
fire-box. Specimen skiagraphs are appended.—P. M. C. R.

X-Ray Testing Steel S t r u c tu re s .  K antner (Elektroschweissung,
1932, 3, 21-25).—Describes the “  shockless ”  apparatus and illustrates some 
applications.—H. W. G. H.

Recent Radiological Methods w ith Special Reference to Boilers and Built-In 
Apparatus. A. H err (Schmelzschweissung, 1931, 10, 258-262).—The accuracy, 
economy, and reliability of the X -ray method of examining the m acrostructure 
of materials are illustrated In- examples.—B. Bl.

X-Ray Inspection Outfit. Anon. (Power Plant Eng., 1932, 36, 354).— 
A travelling generator and inspection apparatus for the workshop examination 
of joints, seams, and welds is described and illustrated.—P. M. C. R.

Detecting Faulty Welds.   (Electrician, 1932,108,451; and Elect. Rev.,
1932, 110, 557).—Cf. this J ., 1932, 50, 560. Brief description of the portable 
“ M etalix !1 self-protected X -ray outfit used by Messrs. Babcock and Wilcox 
for examining steel welds.—S. V. W.

Some Factors in the Design of Hot Cathode X-Ray Tubes for Steady Running. 
W. R . H arper (Proc. Cambridge Phil. Soc., 1932, 28, 497-508).—General con
siderations regarding the design of hot cathode X -ray tubes are discussed and  a

144 Abstracts of Papers



Pyrometry 145
description is given of a  tube constructed on thcso lines. If  the electrical input 
of the tube is controlled satisfactorily, tho quality of tho vacuum in tho tube 
has little influence on tho steadiness of tho beam.—E. S. H.

X II.-PY R O M E T R Y

(Continued from p. 98.)

Measuring the Temperature of Zinc Baths. Gustaf Borlinghause (Drahl- 
Welt Export-Ausgabe, 1932, (7), 67-70).—[In  English, French, and Spanish.] 
A survey of available pyrometric devices leads to  the choice of the therm o
electric pyrom eter as providing tho best combination of sensitivity, reliability, 
and durability for this typo of service. To bo really useful the pyrom eter 
m ust givo a close indication of the bath  tem perature, and is therefore best 
immersed directly in the bath  or in a  pocket filled with lead a t  the corner of 
the bath. The thermocouple outer sheaths are best made of steel, which is 
cheap, bu t m ust of course be frequently replaced.—A. B. W.

Pyrometry in the Brass Foundry. Chas. E . Foster. J .  A rnott (Met. Ind. 
(Land.), 1932, 41, 495).—Two letters disputing the advantages of using a 
Nichrome sheath for pyrom eters in brass melting, as claimed by F. A. Liver
more, and recommending the use of a  bare thermo-couple.—J . H. W.

Infra-Red Pyrometer with Photo-Electric Cell. Anon. (Technique moderns', 
1931, 23, 508).—The instrum ent is claimed to give accurate readings of tem 
peratures between 400° and 3500° C. The infra-red radiation, of about 1 
micron wave-length, em itted by the hot body, is compared w ith th a t from a 
filament lamp by means of the photo-electric cell. Tho voltage applied to 
the filament is then  a  measure of the tem perature.—H. W. G. H .

Instruments as an Aid to the Production Engineer. A. Eric Smith (J. Inst. 
Production Eng., 1932, 1 1 , 258-271).—Includes brief descriptions of various 
types of indicating and recording pyrometers.—J . C. C.

On New Precious Metal Thermocouples for High Temperatures. Alfred 
Schulze (Helios, 1932, 38, 329-330).—An abstract of the work of W. Goedecke 
in the Festschrift zum 50-jahrigen Beslehen der Platinumschmdze G. Siebert
G.m.b.H., Hanau, 1931, 72-99. See this J ., 1932, 50, 94.—v. G.

Investigations of the Cooling Down of White-Hot Silit Rods by Means of 
Photographic Pyrometry. R . Haso (Z. tech. Physik, 1932, 13, 410-415).—In  
tem perature measurements by the photographic method w ithout using prisma
tic resolution of the light i t  is necessary to  determine by the colour sensitivity 
and smoked glass absorption method the “ effective wave-length ” for the 
range of tem perature investigated. By interpolation w ith different degrees of 
blackness and the use of the photo-electric photometer, it  is possible even w ith 
rapid changing radiation to  obtain an  accuracy of ±  3° C. a t  1400° C., bu t for 
intervals of more than  100° C. monochromatic light m ust be used. The calcu
lations have been confirmed by observations on Silit rods, the heat constants 
of winch have been determined by separate methods.—J . W.

On Micropyrometry, Especially on an Objective Micropyrometer. G. Levin, 
W.-W. Loebe, and C. Samson (Z. tech. Physik, 1932, 13, 415-420).—A micro
pyrometer is described in which comparison of light intensities is replaced by 
comparison of light currents by means of photo-electric cells. In  this way the 
tem perature of individual portions of the hot surface having a  diam eter of less 
than 1 ¡j. can be measured accurately. Examples of the use of the instrum ent 
for measuring the tem perature of electric lamp filaments and complete technical 
details are given.—J . W.

Temperature Controller Uses Photo-Electric Cell. R . H . Newion and C. C. 
Furnas (Chem. and Met. Eng., 1932, 39, 455).—A sensitive form of tem pera
ture controller as constructed and  used by tho D epartm ent of Chemical 
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Engineering a t  Yale University, U.S.A., is illustrated and described. A light 
reflected from the mirror of a galvanom eter which is used in  a potentiom eter 
circuit connected to  the detecting device is caused to play over the surface of a 
W eston Photronic cell. The cell, in tu rn , actuates relays, which control the 
heat supply—either fuel or electricity. The detecting device m ay be a  single- 
or multiplc-junction therm om eter or a  resistance therm om eter, and it  is 
probable th a t the circuit can bo adapted  to  the use of a  radiation pyrom eter or 
other apparatus which employs a potentiom eter. The controller is inexpen
sive, and simple to  set up and keep in adjustm ent.—F. J .

Temperature Regulators in Metallurgy. Anon. (./. Four elect., 1932, 41, 
420-423).—A description is given of several types of tem perature regulators 
for use in  metallurgical operations and their methods of use.—J . H. W.

Self-Acting Temperature Regulator. Anon. (Chem. and Met. Eng., 1932, 
39, 460).—A new “ Tyeos ” self-acting tem perature regulator, suitable for 
use in plating tanks, &c., is illustrated.—F. J .
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X III.-F O U N D R Y  PRACTICE AND APPLIANCES

(Continued from p. 98.)

Some Special Alloys for Non-Ferrous Metal Mixers. Wesley Lam bert (Mel. 
Ind . (Lond.), 1933, 42, 47).—A description of the preparation and use of 
various types of “  hardeners,” such as phosphorus, manganese, manganese- 
copper, silicon, aluminium, nickel, boron, beryllium and magnesium, sodium, 
barium, lithium  and ferrous alloys, and sulphur and galena.—J . H . W.

Economical Melting in the Foundry. Anon. (Z. ges. Giesserei-Praxis : Das 
Metall, 1932, 53, 499-500).—Precautions to  be taken to prevent waste in the 
foundry are given, and an economical form of coke furnace is described.

—J . H . W.
Heat-Cracks and Casting Strains as Causes of Waste. Anon. (Z. ges. 

Giesserei-Praxis: Das Metall, 1932, 53, 351-352).—The effects of defective 
moulding and casting are discussed.—J . H . W.

The Aluminium Foundry ; Methods and Results. C. Panseri (A tli Sindacato 
Ingegneri Milano, 1932, 10, (1), 17-26).—A review of modern practice in  the 
light m etal foundry.—G. G.

Treatment of Aluminium Turnings with Salt Fluxes. (Some [Information] 
on the Systems KCl-NaF, KCl-NaCl-NaF, KCl-CaF2, and NaCl-CaF2). 
W. Leitgebel (Metallivirtschaft, 1932, 11, 699-700).—Melting tests with 
aluminium turnings under various salt fluxes have afforded information 
on the system  sodium chloride-potassium  chloride-sodium fluoride. The 
two last-nam ed constituents form a  eutectic a t  19% sodium fluoride and 
653° C. I n  the ternary  system the lowest melting point (607° C.) occurs with 
12% sodium fluoride and 35—45% sodium chloride.—v. G.

Casting Temperature and Mechanical Properties of Aluminium Alloys.
 Thews (Metallbörse, 1932, 22, 834-835, 866-867).—Over-heating of
aluminium and its alloys, especially if the m elt is held a t  a  high tem perature for 
a long tim e, causes porosity due to  gas absorption, introduces oxide inclusions 
into the bath, and produces a  coarse-grained structu re ; a  low casting tem 
perature does no t ameliorate these faults.—A. R . P .

The Melting and Casting of Aluminium Alloys. W . Fröhlich (Z. ges. 
Giesserei-Praxis : Das Metall, 1932, 53, 206-207, 224-225).—Cf. this J ., 1932, 
50, 124. The melting and casting of aluminium alloys containing aluminium 
81-100, copper 0-12 0, zinc 0-2-13-5, iron 0-1-7, and silicon 0-10% , and the 
properties of the resulting castings are described.—J . H . W.

Moulding Practice with Heat-Treated Aluminium Alloys. Anon. (Z. ges. 
Giesserei-Praxis: Das Metall, 1932, 53, 459-460).—Copper-containing a lu 
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minium alloys cxliibit as a rule severe piping and brittleness. These troubles 
can be reduced by the use of silicon and by suitable heat-treatm ent. Exces
sive tem peratures m ust be avoided during melting, and pouring shotdd be a t  
about 705° C. In  England heat-treatm ent is carried out in a  carefully- 
regulated electric furnace, and consists of annealing for 18-24 hrs. a t  515° C. 
and quickly quenching in water.—J . H. W.

A New Aluminium Alloy for Casting [M.V.C.]. Anon. (Engineering J ., 1931, 
52, 432).—A note of tho principal properties, and method of “ modification” of 
“ M.V.C. ”  alloy.—H. F . G.

Investigation of a Cracked [Aluminium] Motor Piston. K . M atthaes 
(Jahrb. dent. Versuchsanst. Luftfahrt, 1932, 18).—The fracture was attribu ted  
to the pressure a t  the high working tem perature exceeding the tensile strength 
of the aluminium piston alloy a t  th a t tem perature.—B. Bl.

Bearing Cover of Aluminium in Chill-Casting. Anon. (Z. ges. Giesserei- 
Praxis : Das Metall, 1932, 53, 479-480).—For casting aluminium and Silumin 
bearing covers, the mould is made of nickel-steel or nickel-cast iron, the effect 
of the nickel (added as a  nickel alloy containing 6 %  of silicon) being to  prolong 
the life of the mould. Tho mould is preheated to  120°-160° C. An example 
is given of the melting of an  alloy of 85% of aluminium and 15% of 50 : 50 
copper-aluminium in a crucible furnace, the casting tem perature being 720°- 
760° C. (760°-800° C. for Silumin). Zinc chloride is used for deoxidizing.

—J. H. W.
On the Preparation of “ Aluminium-Bronze.”  Anon. (Z. ges. Giesserei- 

Praxis : Das Metall, 1932, 53, 480).—Composition alone is no t a  sufficient 
criterion for “ alum inium-bronzes,” and the other factors which determine 
its quality  and  applicability are discussed.—J. H. W.

Froth Formation of “ Aluminium-Bronze ”  and Special Brasses, Its Causes 
and Remedy. Anon. (Z. ges. Giesserei-Praxis: Das Metall, 1932, 53, 331— 
333).—The strong froth-form ation th a t occurs in many alloys, especially in 
“ alum inium-bronzes,” is due to the oxidation of certain constituents and, 
in the case of aluminium alloys, to  atmospheric oxidation. The manner in 
which these causes result in froth-formation and the precautions required to 
obviate it  are described.—J . H. W.

Experiments on the Use of Calcium Carbide as a Deoxidizer for Bronze. 1.1. 
Mokienko (Metallurg (The Metallurgist), 1932, 7, (2), 71-79).—[In  Russian.] 
Owing to  the lack of phosphorus a t  the M arty works a t  Nikolaev, a ttem pts 
were made to  use calcium carbide for deoxidizing bronze. Satisfactory results 
were obtained, the carbide acting as a deoxidizer w ithout contam inating the 
alloy or causing any  marked difference in its microstructure. Tho mechanical 
properties are improved : tensile strength  increases by 4-5%, and elongation 
by 13-2%. I t  is concluded, however, th a t a  small addition of phosphorus is 
still desirable (about I  of th a t formerly added) to  improve the fluidity of the 
molten alloy.—M. Z.

The Bronze Founding Industry in 1932. Francis W. Rowe (Met. In d . 
(Lond.), 1933, 42, 43-46).—An account of the progress in  bronze founding 
th a t has taken place during tho past year.—J . H . W.

Cause and Effect in Bronze Founding. Francis W . Rowe (Met. Did. (Lond.), 
1932, 41, 413-416; and Found. Trade J ., 1932, 47, 282-283, 292).—A bstracts 
of a  paper read before the E ast Midlands Branch of the In stitu te  of British 
Foundrym en on the subject of the melting and founding of bronze eastings.

—J . H. W.
Sound Non-Ferrous Castings. C. W . Bigg. -— Peace. P . A. Russell. 

— Lucas. — Hillman. —  Blandy. ■— Spcirs. — Blades. F . W. 
Rowo (Found. Trade J ., 1932, 47, 330).—A bstract of a  discussion of a paper 
by F. \V. Rowe. See preceding abstract.—J . H . W.
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The Manufacture of a Drum in Acid-Resisting Bronze. A. F ührer (Z . ges. 
Giesserei-Praxis : Das Metall, 1932, 53, 517-518).—A description is given of 
the casting of a  drum  in acid-resisting bronze of the following com position: 
copper 75, lead 9, nickel 5, antim ony 5, tin  4, and phosphor-copper 2% . The 
copper and  nickel are first melted, under a  suitable cover, in  a crucible furnace, 
and  the antimony, lead, and tin  are then  added in th a t order. Finally, the 
phosphor-copper is added and  the whole poured a t  1120° C.—J. H . W.

The Casting of a Bronze Cupola in Green-Sand. Anon. (Z . ges. Giesserei- 
Praxis : Das Metall, 1932, 53, 518-519).—The mould preparation and coring 
and the casting of a cupola in 90 : 10 bronze in  a  green-sand mould are 
described.—J . H . IV.

Roll-Bearings and Their Manufacture. E rich  Becker (Z. ges. Giesserei- 
Praxis : Das Metall, 1932, 53, 439-440, 458-459).—The m anufacture of non- 
ferrous roll-bearings is described, and  the composition and applications of a 
num ber of alloys containing copper 73-SS, tin  5-13, zinc 0-S, lead 0-5-12, 
nickel 0-4-8, manganese 0-1, phosphorus 0-0-3, and antim ony 0-3%  are ta b u 
lated. According to  Weinlig, the average life of a  red brass bearing is 14,045 
days, bu t this can be increased to  33,273 days w ith an  alloy consisting of copper 
S5-5, tin  9-5, lead 0-5, nickel 3-5, and manganese 1%. Segregation in the lead- 
containing alloys can be minimized by small additions of zinc, nickel, sulphur, 
or sodium.—J . H . W.

Protection and Refining Slags for the Preparation of Brass Alloys. Edm und 
R ichard Thews (Metallbörse, 1932, 22, 1166-1167).—The value of various 
fluxes in  melting brass is discussed a t  some length w ith special reference to 
patented  m ixtures.—A. R . P .

On the Deoxidation of Red Brass with Phosphorus. E dm und Richard 
Thews (Metallbörse, 1932, 22, 1037-1038).—Cf. th is J ., 1932, 50, 773. The 
effect of phosphorus in red brass is discussed and a  brief account given of 
recent work on the deoxidation w ith phosphorus of an  alloy of 81-5% copper, 
3%  tin, 7%  lead, and S-5% zinc. The beneficial action of phosphorus on this 
alloy is more likely to  be due to  th e  formation of a  fusible phosphate slag 
w ith the zinc and tin  oxides ra ther than  to  reduction of these oxides to  the 
metals.—A. R . P.

The Casting of Slide Valves and Oblique Valves in Red Brass. Anon. (Z. 
ges. Giesserei-Praxis: Das Metall, 1932, 53, 417-419).—U ntil recently the 
casting of red brass slide and  oblique valves was considered a difficult opera
tion requiring special precautions. A  general method of making these valves 
has now been developed and  is here described, together w ith the methods of 
mould and  core preparation. I f  scrap m etal is used, i t  m ust be of known 
composition. Scrap containing alum inium, iron, o r manganese m ust no t be 
used. The casting tem perature should not exceed 1150° C.—J. H . W.

Phosphorus in Red Brass. Jam es Brinn (Mcl. Ind . (Land.), 1933, 42, 10). 
—A le tte r commenting on an  article w ith the above title  by  R . Thews (cf. 
th is J ., 1932,50,773); and on letters by others, and claiming th a t the action of 
th e  phosphorus is to  take the place of a flux and to  oxidize in  preference to 
copper, &c. The oxide combines w ith the solid oxide film on the metal surface 
forming a  liquid slag and  perm itting m etal to  m etal contact.—J .  H . YV.

The Casting of Red Brass and Brass Receptacles. Anon. (Z. ges. Giesserei- 
Praxis : Das Metall, 1932, 53, 436-43S).—The system  of moulding, gating, 
and casting brass receptacles is described.—J . H . W.

Manganese-Bronzes. Edm und R ichard Thews (Metallurgist (Suppt, to  
Engineer), 1932, 8 , 139-141).—Compositions are given of commercial “ man- 
ganese-bronzes,”  and  of proprietory alloys of similar type. The separate 
effects of manganese, iron, aluminium, lead, and tin  are described. Various 
methods of melting are discussed. The addition of phosphorus and pre
liminary casting and remelting are advocated.—R . G.
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Art Moulding in Nickel-Brass.  Dubercet (Rev. Fonderie moderne, 1932,

26, 424-425).—Niokcl-brass is m anufactured under a  large variety of names, 
bu t consists essentially of nickel 15-25, copper 60-65% , and the remainder 
zinc. For a r t moulding, the following composition is recommended : copper 
62, nickel 15, zinc 25-5, cupro-manganeso 0-4 parts, and 0-1 p a rt of a  20 : 80 
lcad-tin  alloy. The mixing, melting, and casting of this alloy and the 
precautions to  diminish segregation and pin-holes are discussed.—J . H. W.

Casting Table Legs in Brass and Nickel-Brass. A. Heinz (Z. gas. Giasserei- 
Praxis : Das Metall, 1932, 53, 477^479).—The correct and incorrect gating 
procedure for casting columns in copper and nickel-brass are illustrated, and 
details of moulding and pouring are described.—J . H . W.

Whitemetalling Bearing Bushes. Anon. (Machinery (Lond.), 1932, 40,270; 
corresfandence, 528, and 41, 253).-—A fixture for casting sound bearing shells, 
free from blowholes, is described and illustrated. The m etal is poured into 
a hollow mandrel, whence it  flows through a  num ber of $p in . holes into the 
space between the mandrel and the outer walls of the mould. The mandrel 
is forced out la ter in a  small screw press.—J . C. C.

Forming and Pouring Hard Lead Castings. Anon. (Z . ges. Giesserei- 
Praxis : Das Metall, 1932, 53, 419).—H ard lead castings contain copper and, 
more especially, antim ony, the la tte r up to  28%. A typical alloy is lead 85, 
antim ony 14, copper 1%. The copper is first melted, then  the antim ony is 
added in small pieces, and  finally the lead is added w ith vigorous stirring. 
5% lead-tin  is used as a  deoxidizing agent. The pouring tem perature iâ 
about 550° C.—J . H . W.

Magnesium : Melting, Casting, and Uses. R . de Fleury (Rev. MU., 1932, 
29, 341-347 ; and (short abstract) Met. Ind. (Lond.), 1932, 41, 245).—I t  is 
imperative to  use fluxes in  melting magnesium for founding. There are two 
methods of using the fluxes ; in the one method the am ount of flux is large 
in relation to  th a t of m etal which i t  v irtually envelops and isolates from the 
atmosphere. This method involves some risk of inclusions of flux in  the 
castings. The second method employs a minimum am ount of flux and pro
vides measures for its  removal from the m etal; a  deep, narrow crucible is 
used. Fluxes for use in  melting magnesium should have low melting-point 
(below 680° C.), low density (below 1-70), fluidity a t  the working tem perature 
sufficient to  protect th e  m elt completely, bu t viscosity sufficient to  prevent 
the flux from passing w ith the m etal into th e  mould. They should be chemi
cally inert towards magnesium and stable a t  the tem peratures of use (up to 
about 800° C.). No single substance possesses all these properties, hence a tten 
tion is paid to  m ixtures containing minimum am ounts of chlorides, and par
ticularly of magnesium chloride, which should be present in amounts only 
sufficient to  form oxy-chloride w ith any MgO present and thereby perm it 
easy removal. The selection of suitable fluxes is discussed and formulae are 
given, bu t de F . rem arks th a t these are suitable only for 20 kg. crucibles as 
used in the experiments, and would require modification to suit other con
ditions. The preparation of sand moulds, the features of the various additions 
made to  the sands used for magnesium alloy castings, and the general tech
nique of casting magnesium alloys in sand moulds are discussed. A note by 
M. Messier on the advantages gained by the  use of cast magnesium alloy 
wheels on aircraft is appended.—H. S.

Melting Magnesium : Casting in Green Sand. A. Caillon and R . de Floury 
(Compt. rend., 1932, 195, 549-551).—H itherto  the affinity of magnesium for 
water vapour has rendered it  necessary for magnesium castings to  be made in 
dried sand. By the use of suitable additions, however, green sand can be 
used. The following is an example of such a  m ixture : clay sand (8 %  AljO, -f 
90% S i0 2) 10 kg., white sand (99% S i0 2) 30 kg., flowers of sulphur 400 grm., 
ammonium fluoride 400 grm. The sulphur remains as such, owing to  the de-
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composition by the excess magnesium of any sulphur dioxide formed, and acts 
as a  protection against the action of moisture. The ammonium fluoride acts 
in the same way, by the formation of hydrofluoric acid. O ther substances can 
be used instead of the ammonium fluoride; the best and m ost economical is 
a  m ixture of ammonium sulphate and calcium fluoride.—J . H. W.

Fluidity and Castability of Ultra-Light Alloys. L. Losana (Alluminio, 1932, 
1, 237-243).—The fluidities (fluidity of tin  a t  300° C. =  1) of various alloys of 
magnesium w ith aluminium, zinc, &c., have been determined by casting the 
alloys from a bottom-pouring crucible, into a  spiral mould. The “ casta
bility , ’1 expressed as the num ber of cm. of the mould filled by the alloy, is 
p lotted against the casting tem perature, mould tem perature, and composition 
of the alloy. An “ index of castability,” and a  “ coefficient of equal casta
bility 11 are also proposed and defined.—G. G.

Melting and Pouring White Bearing Metals. Edm und R. Thews (Metal
lurgist (Suppt. to  Engineer), 1932, 8 , 170-173).—The relative advantages of 
tin- and lead-base bearing metals are discussed. In  melting, i t  is im portant 
th a t oxidation of tin  and antim ony be avoided, and suitable methods of melting 
are described in  detail. The various considerations which govern the choice 
of pouring tem peratures are dealt with. Tin-base alloys perm it a  wider range 
of pouring tem perature than  lead-base alloys. The Brinell hardness (10 mm. 
b a ll; 500 kg, load) should be 28-32 for tin-base and 20-24 for lead-base alloys. 
In  casting, porosity due to shrinkage is avoided by locally heating the mould 
or by application of heat to  the feeding head.—It. G.

Arrangements for Casting Bearings in White Metal. A. Schiilo (Z. ges. 
Giesse, ei-Praxis: Der Modellbau, 1931, 52, 29-30 ; and Rev. Fonderie moderns, 
1932, 26, 383-384).—The construction and sotting up of a special mould for 
casting white m etal bearings are described.—J . H . IV.

Prevention of Liquation in White Anti-Friction Alloys by Addition of 
Nickel. A. M. Botchvar, F . P . Borin, and M. Yoselevich (Zvetnye Metedlij (The 
Non-Ferrous Metals), 1931, (7), 850-854; C. Abs., 1932, 26, 5893).— [In Rus
sian.] Nickel was found to  prevent liquation and to ensure uniform d istri
bution of hard crystals in tin-an tim ony alloys. Experim ents showed th a t 
1-2-5% of nickel entirely7 prevents liquation and creates a  uniform distribution 
of hard crystals of ¡3 solid solution of tin  and antim ony. Nickel, which forms 
a  compound Sn3Ni2 w ith  tin , forms needles uniformly distributed throughout 
the alloy. Nickel also increases the hardness of the alloy. The mechanical 
properties of this alloy and  the effect of other elements, such as cobalt, m an
ganese, cadmium, chromium, magnesium, and aluminium on tin-antim ony, 
lead-antim ony, and tin-lead-antim ony alloys arc now being investigated and 
will be reported later.—S. G.

Report of Committee B - 6  [of A.S.T.M.] on Die-Cast Metals and Alloys.
H . A. Anderson and  P . V. Earagher (Proc. Amer. Soc. Test. M at., 1932, 32, 
(I), 264-284).—See th is J . ,  1932, 50, 581.—S. G.

Widening the Field of Die-Castings. William J . During (Amer. Machinist 
(Eur. Edn.), 1932, 76, 5 3 2 - 5 3 4 e ) .—Of the three methods of producing die- 
castings, mechanical, pneumatic, and hydraulic, the last has the advantages 
of pressure build-up, less risk, and positive smooth and  dependable action. 
The application of this method to  all kinds of die-castings, particularly of zinc, 
is described. This process has largely overcomo previous lim itations of zinc- 
base die-castings, and several illustrations of its  application to  such castings 
are given.—J . H. W.

Metal Pressure Castings. Joh . Mehrtens (Z. ges. Giesserei-Praxis: Das 
Metall, 1932, 53, 382-384).—The mechanism of m etal flow in pressure 
castings and the advantages of this method of casting over sand-casting 
is discussed, and the machinery7 used in pressure-casting are briefly described.

—J . H. IV.
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Pressure Die-Casting. Anon. (Fonderie moderne, 1931, 25, 273-274).— 

Abstract from Z. ges. Giesserei-Praxis : Das Metall, 1931, 52, 20-26; sec this 
J., 1931, 47, 305.—J .  H . W.

Production of Gravity and Pressure Die-Castings in Aluminium.—I—ü .  C. 
Vaughan (Amer. Machinist (Eur. Edn.), 1932, 76, 5 6 4 - 5 6 6 e , 5 9 4 - 5 9 6 e  ; also 
Machinery (Land.), 1932, 41, 337-343, 373-376 ; and Met. Ind. (Lond.), 1932, 
42,125-126, 150-153,179-180).—A paper read and discussed before the London 
Section of the Institu tion  of Production Engineers. The design of moulds 
and details of pouring for gravity castings of aluminium alloys are con
sidered having particular regard to  the high shrinkage of the alloys and 
the sluggishness and slow freezing of the alloys relatively rich in zinc or 
iron. Illustrations of such castings are given. The moulds are usually 
made of close-grained cast-iron or semi-steel castings containing a little chrom
ium. Cores, &c., are made of ordinary tool steel or higher-grade alloy steels. 
The mould faces are protected from erosion by spraying them  while warm 
w ith a solution containing, for example, sodium silicate and chalk. The pro
cess of pressure die-casting is described in  some detail.—J . H. W.

Mould for Die-Casting Aluminium Pistons. Anon. (Machinery (Lond.), 
1932, 41, 253).—The production of cracked pistons during die-casting is a tt r i
buted to an  excessive difference between the tem peratures of the molten metal 
and the die. The m etal should be poured a t as near 700° C. as possible and 
the mould kep t within 50° of 400° C. Methods of maintaining the mould 
tem perature are discussed.—J. C. C.

Modern Plastic Shaping of Copper Alloys by the Die-Casting Process. Anon. 
(Metallbörse, 1932,22,737-738).—The use of the two types of die-casting machine 
for the preparation of castings of brass and other copper alloys is described and 
the tensile properties of some die-cast copper alloys are given. Bronzes w ith up 
to 15% tin  have recently been successfully cast by this method.—A. R . P.

Pressure Casting Brass. Anon. (Aciers spéciaux, 1932, 7, 347-354).— 
Examples of the machinery and accessories used for making pressure castings 
in brass and a  description of the method and examples of such castings are 
given.—J . H. W.

The Casting of Brass Under Pressure. M. Belin (Usine, 1931, 40, (53), 
35-37).—The advantages of die-castings and the difficulties encountered in 
producing them  in brass are explained. The short life of the moulds, due to 
the rapid a ttack  by  the molten brass, lias been overcome to  a  large extent 
by using very high pressures and low casting tem perature. Detailed cost 
figures are given to  show tha t, by this means, die-castings can be produced 
a t  an economic figure in m any cases. I t  is emphasized th a t discretion m ust 
be used in choosing suitable cases, in m any of which slight modifications in 
design are necessary.—H. IV. G. H.

Zinc Alloys for Die-Casting Recently Improved. J .  B. Nealey (Metal Pro
gress, 1932, 22, (6 ), 43-46).—A  discussion of the scope of the die-casting pro
cess is followed by a  consideration of dies as regards design, life, material, and 
operating conditions. Comparative figures for ultim ate tensile stress, elonga
tion, and im pact strength (0-25 in. square bar) are given for die-castings of 
aluminium and of zinc, as against malleable iron, sand-cast brass, and grey iron. 
The properties of certain zinc-base die-casting alloys made w ith zinc of special 
purity, are tabulated, together w ith their percentage compositions. The use 
of a  high grade of zinc largely eliminates warping, although dimensional 
changes occur in  two stages during some weeks after casting : the earlier is 
probably the result of the relief of casting strain, the second and slower 
stage being ascribed to  phase changes in  the alloys. Details of stabilizing 
treatm ents are given, w ith tabulated  effects on tensile and im pact strength. 
The results of steam  exposure tests are discussed. Machining, where necessary, 
is easy; soldering and welding are possible bu t difficult, although nickel-



plating provides a  satisfactory base for solder. A wide range of decorative 
finishes m ay be applied to  the castings.—P . M. C. R.

Die-Casting. A. H . Mundey (Mel. Ind . (Lond.), 1933, 42, 51-56).—A 
description of die-casting methods, and of the properties, testing, and applica
tions of lead-base alloys (type metals), bearing metals, zinc-base alloys, and 
aluminium alloys for die-casting.—J. H . W.

Alloys for Pressure Die-Casting. P. Mabb (Machinery (Land.), 1932, 39, 
781).—The composition and properties of the principal aluminium-, zinc-, 
tin-, and lead-base die-casting alloys are tabulated. Tho characteristics of 
the alloys and the effects of im purities are briefly discussed.—J . C. C.

Improved Methods and Alloys Aid Die-Casting Industry to Expand. Anon. 
(Machinery (N .Y .), 1932, 39, 266-269).—An illustrated review.—J . C. C.

The Production of Centrifugal Castings from Non-Ferrous Metals. Anon. 
(Werkzeug (Suppt. to  Maschinenlcmstrukteur), 1932, 8 , 10).—The process is 
briefly described; i t  is shown th a t its  nature tends to eliminate blow-lioles and 
inclusions, and to  produce a closer structure th an  other methods of easting. 
Results of mechanical testing illustrate the im provem ent in tensile strength 
and in elongation obtained in the case of certain bronzes; the improved wearing 
qualities of centrifugally-east m aterial render it  especially suitable for marine 
propellers.—P. M. C. R.

Largest Centrifugally-Cast Bronze Wheel Ever Made. Anon. (Found. 
Trade J ., 1932, 47, 362).—A short note, giving the physical properties of a 
centrifugally-cast wheel, 57-5 in. outside diam eter and 6-25 X 7 in. section, 
made of a bronze containing copper 8 6 -8 , tin  124, phosphorus 0-3, and nickel 
0-35%.—J .  H . W.

The Removal of Sand from Castings. E . Tourneur (Rev. Fonderie moderne, 
1932, 26,149-159,173-181).—Read before the Association Amicale e t Mutuelle 
de Fonderie. The removal of sand is always desirable and frequently in
dispensable, in  view of the finish of the pieces and of possible enamelling, 
plating, or painting. Castings are classified according to  size and method of 
treatm ent, and their preparation for cleaning is described. Several grades of 
sand are considered, and their properties com pared; suitable grain-sizos for 
aluminium, brass, bronze, cast iron, and steel are indicated, and the relative 
advantages of sand and steel grit are discussed. Compressed-air plant, gravity, 
aspiration, and pressure systems of projection, and the adaptation  of existing 
methods to various classes of work are considered. Emphasis is laid on the 
necessity for removing dust from the atmosphere and for adequate protection 
for operators, and T. describes several types of dust-collecting and air-con
ditioning plant. Methods of cleaning by water-jet and by combined w ater and 
sand-blast are described and illustrated. A  review of chemical methods of 
cleaning states th a t  hydrochloric and sulphuric acids are now the most 
favoured m edia; their advantages and limitations are discussed and com
pared, and details as to  concentration, tem perature, and the use of 
“ modifying ” materials are given.—P . M. C. R .

Trimming, Fettling, and Sand-Blast Equipment. Fred Gentles (Iron and 
Steel Ind., 1932, 6 , 105-109).—A description of trimming, fettling, and sand
blast equipm ent considers in detail tum bling barrels, various types of sand-blast 
apparatus, pneumatic-chipping hammers, portable grinders, and the la test 
developments which consist in  washing castings under hydraulic pressure.

—J .  W. D.
Foundry Core Binders. E . Perry7 (Paint Varnish Production Manager, 

1931, 6 , (5), 8-10, 35-38; Res. Assoc. Brit. Paint M anuf. Rev., 1931, (24), 301). 
—The use, among other substances, of linseed oil and rosin as foundry core 
binders is discussed.—S. G.

Core and Mould Drying, W. Russell (Iron and Steel Ind ., 1932, 6 , 99-104). 
—Essential features such as proper drying, tim e of drying, control of tem pera
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ture, and fuel and labour costs which m ust be considered in modern drying 
equipm ent are discussed. The various types of drying stoves available classed 
under headings such as bogie type for moulds, rack and transveyor type for 
cores, rack and bogie type for cores, draw er plate typo for cores, continuous 
type for cores, and dryer unit for drying moulds in position are described and 
considered in detail.—J . W. D.

Hand-Moulding and Core-Making Equipment. F rank W hitehouse (Iron 
ami Steel Ind ., 1932, 6 , 89-92).—A description of the equipm ent used in 
modern hand-moulding foundries deals in detail w ith sand preparation plant, 
the handling of m aterials, mould drying plant, and core-making equipment.

Electric Heat Solves a Foundry Problem. W m. B. Ferguson (Maintenance 
Eng., 1932, 90, 12-13; Ceram. Aba., 1932,11, 229).—Electric heating coils are 
used to  heat pa tterns in  a  moulding machine to  prevent the moulding sand 
from sticking to  the patterns.—S. G.

The Preparation of Moulding Sand. J . N orth (Iron and Steel Ind., 1932, 6 , 
85-87, 109).—The best results in  connection w ith the use of natu ral bonded 
moulding sands are obtained when tests such as (1 ) an elutriation tes t to  obtain 
the percentage of fines and the am ount of silt; (2 ) tests  for strength, i.e., 
bond by ramming, and breaking tests a t  definite moisture content and ram 
ming density ; (3) perm eability te s ts ; (4) a  te s t for actual moisture by evapora
tion ; and (5) occasional sieve tests for checking grain sizes are regularly made 
on both new supplies of sand and all m ixtures used in the foundry as facing 
sands together w ith their backing sands. Suitable equipment for the prepara
tion of sand is described.—J. W. D.

Study of Moulding Sands. L. Gasquard (Rev. Fomlerie modeme, 1932, 26, 
436-443; discussion, 443-445).—Read before the Association Amicale et 
Mutuelle de Fonderie. Cf. th is J ., 1932, 50,509. Gives the composition of a 
large num ber of sands for various purposes and also the composition arrived a t 
by calculation from the qualities required; describes the properties and 
constitution of the sands and methods of testing them .—J . H . W.

Machine Moulding Equipment. W. J . Cooper (Iron and Steel Ind ., 1932, 6 , 
93-97).—Descriptions of various types of moulding machines which aro 
divided into, and dealt with, under the five main sections, hand-operated 
machines, power-driven jarring machines, power-driven squeezing machines, 
machines combining jarring and squeezing operations, and the sand-slinger 
moulding machine.—J. W. D.

Mould-Handling Methods in Foundries. William L. H artley  (Trans. Amer. 
Soc. Mech. Eng., 1931, 53, MH 5, 59-63).—Mould handling in  a  foundry com
prises between 20% and 40%  of the to ta l materials handled, and methods 
of cutting down the handling costs are discussed.—W. P. R .

Rubber and Its Applications in the Foundry. Pierre Wolff (Usine, 1931, 
40, (49), 37).—Conveyor bands, belts, piping, and sand-blast tubes are dis
cussed and the necessary properties of rubber used for each aro explained.

—H. W. G. H.

X IV .—SECONDARY METALS : SCRAP, RESIDUES, &c.

(Continued from p. 99.)
Plumbers’ Ashes and Drosses. Anon. (Plumbing Trade J ., 1932, 12, 172). 

—An account of the recovery of pure lead from scrap.—E . S. H .
Standard Classification for Old Metals. Anon. (Met. Ind . (N .Y .), 1932, 30, 

239-240).—An account of a  meeting of the N ational Association of W aste 
M aterial Dealers. This was also reported in  the D aily Metal Reporter, 1932, 
32, (52), 9. S e e t h i s  volume, p. 42.—I. M.
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X V .-FU R N A C E S AND FUELS

(Continued from p. 99.)

F U R N A C E S
Fluctuating Flow of Heat in Furnaces. R. J . Sarjant (Trans. Ceram. Soc., 

1932, 31, 83-128).—The flow of heat in industrial furnaces under fluctuating 
or discontinuous conditions of heating has been studied. An a ttem pt is 
made to  correlate experimental results w ith the m athem atical treatm ent of 
the subject.—S. V. W.

Annealing and Hardening Furnaces. Anon. (MaschinenkonstruHeur, 1932, 
65, 132-136; 1933, 6 6 , 9).—A review of current furnace construction dealing 
with gas-fired, oil-fired, and electrically-heated furnaces. Many illustrations 
and diagrams of burner and heater construction are given, and approximate 
tem perature ranges are usually indicated, as are the probable running costs.

—P . M. C. R.
Redesigned Pot Improves Monotype Casting Efficiency. R . L. Davis (Oas 

Age-Record, 1932, 69, 47-48, 50).—Im provem ents in a  monotype casting-pot, 
including improved insulation w ith Sil-O-Cel and asbestos fibre, and im prove
m ent of the burner, has resulted in  reducing the gas consumption for the 
same output by about 50% .—J. S. G. T . .

Towns’ Gas in the Tinplate Industry. Anon. (Mech. World, 1932, 92, 
239-240).—Cf. Jackson, th is J ., 1932, 50, 512. Interesting experimental 
work by Baldwins, L td ., in conjunction w ith the N eath  Gas D epartm ent on 
the use of towns’ gas in  the  tinplate industry is described and illustrated. 
Tin-pot firing requires quick heating from cold, correct and uniform tem pera
ture in  the tin-pot, and in the grease hopper. Quick heating obviates waste 
of tim e and fuel; maintenance of correct tem perature minimizes scruff form a
tion (oxidation of tin) and loss of grease; uniform ity of tem perature through
out the pot ensures an even coating of tin  and minimizes the am ount of tin  
necessary for an  effective coating. Cost saved on these counts can be set 
against fuel costs. The experimental da ta  given show th a t these economies 
are achieved by  using towns’ gas.—F. J .

Gas in the Wire-Drawing Industry. J .  B radbury (Oas J .,  1933, 201, 199- 
2 0 1 ),—Applications of tow ns’ gas as a  fuel in the operations of the wire trade, 
e.g., annealing, hardening, tempering, galvanizing, enamelling, are briefly 
discussed.—J . S. G. T.

New Principle Applied in Bright-Annealing Copper Wire. J . B. Ncaloy (Wire 
and Wire Products, 1932, 7 , 252-254, 270-272).—Describes the furnace con
struction and the method used in  bright-annealing copper ware in a  gas-fired 
un it in an  atmosphere of steam  which removes the difficulties of discoloration 
and objectionable oxidation. (Cf. this J ., 1932, 50, 582, and  th is volume, 
p. 48.)—J . H . W.

Research on Noise Abatement in Industrial Gas Burners. H arry  W. 
Smith, J r . (Oas Age-Record, 1932, 70, 643-648).—A study of the origins and 
possible reduction of noisiness in industrial gas burners is presented.-—J . T.

Further Developments with the Luminous Flame Burner. Thomas E . 
Wood (Gas Age-Record, 1932, 69, 573-574, 582).—Industrial applications of 
gas to  normalizing, billet heating and m etal melting (copper) using luminous 
flame burners are referred to .—J . S. G. T.

Combustible Losses in Flue Gases. J .  D. Keller (Blast Fur. and Steel Plant, 
1932, 20, 723-726, 781-783, 786).—(I.) Discusses the basis and the value of 
the earlier graphical methods of representing the loss of heat in flue gases. 
Im proved Ostw'ald charts are shown for certain fuels and examples given of the 
method of using them . (II.) Calculations of the chart for complete and 
incomplete combustion are dealt with. The estim ation is also outlined of heat 
losses caused by the escape of unconsum ed gases.—R. Gr.
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Temperature Control by Oil Fuel. H . W . Ritchie (Met. Ind . (Lond.), 1932, 
41, 571-572).—A bstract of a paper road before the Glasgow University 
Engineering Society. Oil-firing for non-ferrous metal furnaces enables a high 
degree of tem perature control to bo attained, and this is further facilitated by 
the ease w ith which the air supply and preheating tem perature can bo regu
lated. Crucibles can frequently be dispensed with, thus saving a  large item 
of expenditure. Oil-fired furnaces also havo particular application for the 
casting of steel and cast iron.—J .  H . W.

Electricity in  Heating and Melting of Metals. A. G. Robietto (Melallurgia, 
1933,7,79-81).—Developments in metallurgical processes have shown the need 
for accuracy and control of heating and melting operations, and although 
electricity is a  relatively costly fuel, furnaces of the A jax-W yatt type and the 
coroless induction furnace have a  very high efficiency. I t  is sta ted  th a t the 
A jax-W yatt furnace is now used to  m elt approximately 90% of the world’s 
wrought brass requirem ents, and it  is also being used for nickel-brass, zinc, 
cupro-nickel, and copper. Electric melting in  resistance furnaces "has done 
much to  produce sounder aluminium ingots and castings. F or lieat-treatm cnt 
furnaces an  even distribution of tem peraturo and accurate control are more 
readily obtained w ith electric heating, and there is a  saving on the direct cost 
of fuel and  electricity basis duo to  the very high efficiency obtained by the 
liberal use of heat-insulating material. Other advantages of electric heating 
are th e  question of furnace atmosphere and the life of refractory linings.

—J . W. D.
Contribution to the Knowledge of the Induction Crucible Furnace and Its 

Metallurgy. M. H . K raem er (Z. Metallkunde, 1932, 24, 281-284).—Cf. th is 
J., 1932, 50, 776. Deals w ith the production of heat and its effect, the vortex 
m otion and its variation by various factors, and the behaviour of slag in  the 
high-frequency induction furnace. The experiments were carried out with 
60 kg. steel melts.—M. H.

W hat Is to Be Considered in the Electrical Melting of Aluminium? E. Fr. 
Russ (Metallwirlschaf1, 1932, 11, 593-594).—The Russ furnace is described. 
The small crucible type holds 10 kg. of aluminium and operates w ith 4 kw. 
using 0-5 kw.-hr./kg. The hearth  types hold 500 kg. (output 3500 kg./day) 
or 2000 kg. (output 14,000 kg./day) and the energy consumption is 0-4-0-45 
kw.-hr./kg. Rules for operating the furnace are given.—v. G.

The Melting of Aluminium by Electricity. George Turner (Met. Ind. 
(Lond.), 1932, 41, 583-584).—The Russ type of stationary' and tilting crucible 
furnaces and hearth  resistance furnaces are described. The furnace should 
never bo completely emptied after pouring, and the melting temperaturo 
should no t exceed 800° C. The proper use of these furnaces prevents undue 
oxidation, over-heating, and heavy loss of metal.—J . H . W.

Special Electric Furnaces for Annealing Copper Strip in Brass Works. 
Albert Reymond (J. Four elect., 1932, 41, 380-386).—Describes in detail a 
continuous strip-annealing furnace and its accessories for copper or brass.

—J . H. W.
Electrically-Heated Universal Furnaces for Continuous Heating Operations.

C. Frick (Chem.-Zeit., 1932, 56, 215-217).—Illustrations and -wiring diagrams 
are given of several types of electrically-heated tunnel furnaces suitable for 
annealing and heat-treating operations. Nickel-chromium alloy coils or 
spirals are used as resistors for tem peratures up to 950° C. and Silit rods for 
higher tem peratures.—A. R . P .

The Brown-Boveri-Griinewald Bright-Annealing Apparatus. H. Xathusius 
(Z .V .d .I., 1932, 76, 1221-1224).—For tem peratures up to  550° C. iron anneal
ing boxes can be used, b u t heat-resisting alloys m ust be uscdfor higher tem pera
tures. The tem perature distribution in  the boxes is discussed; circulation of 
the annealing atm osphere in the boxes by means of a  pump does not provide
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a  bo tter equalization of the tem perature. Suitable layering of the material 
in  tho boxes, e.g. by the interposition of rings, gives better results. If the 
m aterial is oily, e.g. from the lubricant used in  drawing or rolling, the oil 
provides a  sufficiently protective atm osphere against oxidation when i t  is 
sufficiently volatile and  has a low flash-point ; hence ta r ry  oils or rapeseed oil 
is unsuitable. In  annealing copper, wood charcoal or w ater (to provide a 
steam  atmosphere) can bo mixed w ith the charge in  the boxes.—v. G.

Fundamental Principles in Designing the Electric Furnace for Heat-Treat- 
ment. Mikio Mukoyama (J. Eledrochetn. Soc. {Japan), 1932, 66-73 ; 0 . Abs. 
1933, 27,27-28).— [In Japanese.] There is a  limiting tem perature of electric 
resistance wire furnaces. By determining th is tem perature w ith various 
furnaces an equation was derived for tho minimum electric power, the required 
tem perature, T , and inner capacity of the furnace. Tho fundam ental formula 
for the design of a resistor wire furnace was found to bo : Y  =  ax0-11, a — 
0 0017 . S . K x . T 1’55, where Y  is the input in  w atts ; x  the  inner capacity of the 
furnace ih c.c. ; S  a  constant dependent on th e  shape of the furnace ; K x the 
ratio  of heat loss of used materials.—S. G.

Electric Induction Furnace for Heat-Treating and Reheating. ------  Boyer
{Arts et Métiers, 1932, 85, 437—143).—Based on a  paper by  R . Perrin and F. 
Sorrell presented to  the Académie des Sciences and published in  Rev. MU., 
1931, 28, 448-452. See this J ., 1932, 50,270. A  full description of an  electric 
induction furnace for heat-treating iron, nickel, and cobalt is given. The furnace 
consists of a prim ary circuit of copper wire, a  magnetic core represented by the 
muffle containing the specimen, and a  secondary circuit represented by a 
metallic envelope surrounding the muffle, and forming a  short-circuited coil. 
A single-phase alternating current passes through the prim ary, and induces a 
variation of magnetic flux in  the muffle which produces in  the secondary a 
current of the same frequency as th e  original current, bu t of lower voltage and 
very high intensity. The various accessories to  the furnace are also described.

—J .  H . W.
Annealing Furnace for Aluminium Articles. Anon. {Z. ges. Giesserei- 

Praxis : Das Mstall, 1932, 53, 500).—A brief description is given of an electric 
furnace w ith pyrometrio control and the method of operating it.—J . H . W.

Developments in the Electrical Industry During 1932,   {Gen. Elect.
Rev., 1933, 36, (1), 7-71).—Reference is made to  batch-type furnaces for 
bright-annealing copper wire and strip, and also to  a continuous-type furnace 
for bright-annealing miscellaneous steel and non-ferrous parts. F or producing 
protective atmospheres for use in furnaces, an  ammonia dissociator has been 
developed. Another method is to  use controlled m ixtures of air and gas 
(towns’ gas or natu ral gas).—S. V. W.

Furnaces and Kilns. E . P. Barfield {Electrician, 1933, 110, 103).—A brief 
survey of progress during 1932.—S. V. W.

F U E L S
Fuel Oil in Metallurgical Melting and Heating Practice. T. F . Unwin 

{Mciallurgia, 1932, 7, 49-51).—Factors which have led to  the use of fuel oil 
are discussed, and the general advantages of fuel oil for furnace heating, such 
as high controllability of the fuel, flamo control, residue from  combustion, 
consistent calorific value, convenience of storage, continuous operation, and 
operating, labour, and maintenance costs, are discussed. The use of proper 
oil furnaces, specially designed to  obtain th e  advantages from fuel oil, are 
stressed, and consumption figures are given as a  guide to  itseconom yin use for a 
wide range of metallurgical operations which include tube welding and anneal
ing, melting of aluminium and copper alloys either in crucible or reverberatory 
furnaces, annealing of copper tubes and  brass strip , and lead melting and 
refining.—J . W. D.
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The Use ol Fuel Oil in Furnaces. T. F. Unwin (Met Ind. (Land.), 1932, 41, 

539-540, 568-570).—Cf. preceding abstract. P a rt of a  paper read before the 
In s titu te  of British Foundrym en. (For the remainder see Iron and Steel 
Ind., 1932,6, — .) A similar paper by U. was also road before tho Co-ordinated 
Societies, in  Birmingham.—J. H . W.

Discussion on Oil-Fired Furnaces. —  Sutton. —  Molinaux, —  Jude.
— Hemms. —  Crow. — Lavender. — Twigger. — Fallon. — Palmer.
— Brazener. T. F . Unwin (Met. Ind. (Lond..), 1932, 41, 586-587, 610).— Dis
cussion of a paper read by T. F . Unwin before tho Co-ordinated Societies 
and U.’s reply. (See preceding abstract.)—J . H. W.

The Use of Towns’ Gas in the Melting and Heating of Metals. J . C. Walker 
(Mclallurgia, 1932, 6 , 189-190).—Factors which have facilitated the use of 
towns’ gas as an industrial fuel are ( 1) i t  requires no storage facilities; (2 ) the 
production of gas from coal is no t only a  therm ally efficient operation, bu t the 
production of heat from gas is also therm ally very efficient; and (3) it  is always 
available. These factors enable heating operations to  be effected w ith great 
precision, and accurate control can be maintained w ithout the aid of specialized 
labour. The application of towns’ gas for industrial purposes has also been 
developed w ith the gradual im provem ent in the design of furnaces and with 
progress in  burner construction. Gas consumption figures arc given for 
reheating furnaces for annealing brass and copper; and for melting furnaces 
for aluminium, brass, nickel, and type-metal.—J .  W. D.

Using Gas in the Brass Industry. W . W. Young, J r . (Gas Age-Record, 
1932, 69, 601-602 and 617).—Cf. th is J ., 1932, 50, 764, and this volume, 
p. 45. R esults obtained in  the bright-annealing of brass and copper, wire and 
strip, using various types of gas-fired furnaces are discussed. Equipm ent for 
forging, andpreheatingfum ace liningsaro also discussed very briefly.—J . S. G.T.

The Use of Modern Gas-Heated Equipment for Various Industrial Drying 
Processes. W. H ind (Gas World (Indust. Gas Suppt.), 1932, 4, (12), 12-18).— 
The use of towns’ gas for various drying operations, including core, enamel, and 
cellulose drying is briefly referred to .—J . S. G- T.

Burning Gas with Preheated Air. Anon. (American Gas J ., 1932, 137, (5), 
30-31).—Formulae are given for tho possible percentage economy of gas used 
and probablo increase of production associated w ith tho use of preheated 
air in  furnace heating. An economy exceeding 40% has been affected with 
preheated a ir a t  1600° F . (871° C.), which is probably the economic lim it of 
preheating attainable.—J . S. G. T.

Coke in Metallurgical Melting and Heating Practice. R. J . Sarjant (Metal- 
lurgia, 1932, 7, 19-21).—The general characteristics of metallurgical cokes are 
considered and their chemical, physical, and combustible properties discussed. 
Reference is made to  their metallurgical uses, and specifications are given for 
their application in various types of melting and for general heating.—J . W. D.

Disperse F u e l: Its Technical and Commercial Possibilities. John  L. 
Stevens (Fuel Economist, 1932, 8 , (85), 70-72).—The method of preparation of 
colloidal fuel (coal-oil fuel), the  use of coking and non-coking cords, and results 
obtained are briefly discussed.—J . S. G. T.

Tentative Method of Sampling Coke for Analysis (D 346-32 T). ------
(Amer. Soc. Test. Mat. Tentative Standards, 1932, 705-709; and Proc. Amer. 
Soc. Test. M at., 1932, 32, (I), 789-793).—S. G.

Tentative Method of Sampling Coal by Ball-Mill Method (D 271-32 T). ------
(Amer. Soc. Test. M at. Tentative Standards, 1932, 710-712; and Proc. Amer. 
Soc. Test. M at., 1932, 32, (I), 794-796).—S. G.
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X V I.—REFRACTORIES AND FURNACE MATERIALS

(Continued from p. 17).

Preparation and Shaping of Refractory Materials in Germany. O tto Philipp 
( Feuerfest, 1932, 8 , 81-89, 101-104, 113-119).—Various machines, crushers, 
sieving machines, mixers and presses, used in  Germany for manufacturing 
refractory bricks and shapes are described and illustrated.—v. G.

Refractories Produced by Melting. Friedrich R einhart (Tonind. Zeit., 
1932,56,32-34).—A description of the different methods used in the production 
of refractories by fusion.—B. Bl.

Some Notes on Refractory Cements. Donald Andrews (Indust. Chemist, 
1932, 8 , 403).—Desirable properties of refractory cements are summarized.

—E. S. H.
Modem Furnace Setting Cements [Quick-pach; Sairset]. Anon. (Eng. 

Rev., 1932, 46, 326).—An account of two high-alumina furnace cem ents, 
Quick-pach and Sairset.—P. 31. C. R .

Chrome Brick. Anon. (Brit. Clayworker, 1931, 40, 246-247; Ceram. Abs., 
1932, 11, 112).—Chrome bricks probably have fluctuated in  popularity  more 
than  any other refractory; th e  reasons being cost, inability  to  resist load a t  
working tem peratures, variation in quality  of the raw ore from different 
localities, &c. The most valuable deposits are in  Greece. The raw ore m ust 
be carefully sorted prior to  exportation. The concentrate is ground to  a fixed 
fineness and mixed w ith  th e  bond. The bond m ay be clay, fire-clay, bauxite, 
magnesia, water, a  m ixture of calcium and  alum inium sulphates, or some com
bination of any of the m aterials. The ore should contain no t less th an  6 % 
silica. The physical conduct of the chrome bricks and bricks prepared from 
o ther refractory materials and coated w ith  chromite is discussed. A table of 
typical compositions of chrome ore is included, and  the use of e ither the ore or 
bricks in such typical applications as nickel and  nickel-copper b last furnaces, 
smelting of antim ony, lead, bismuth, and  steel, buffer linings for furnaces, gas- 
fired furnaces, tap  holes, spouts, &c., is described.—S. G.

Physico-Chemical Properties of Natural and Artificial Graphites. J .  A.
C hapiroand Vessolovski (M ineralSuir’e, 1931,6, (3),265-274; Ceram. Abs.,
1932, 11, 183).—The electrical conductivity and resistance to  high tem pera
tures of graphite have been studied. The electrical conductivity depends on 
the structure of the sample, and to  compare the results obtained powdered 
graphite was used and  made homogeneous by sifting. The resistance of the 
powders of the different kinds of graphite previously compressed was deter
mined. I t  was found th a t for each kind, the electrical resistance is the same 
for the grain-sizes from 0T0 to  0-27 mm. if th e  pressure of compression is 
90 kg./cm .2, b u t increases w ith finer powders. The resistance of different 
graphites diminishes progressively according to  their crystallization. The 
more crystalline they  are, the less is their resistance. The minimum is reached 
in  the artificial graphite (Siemens electrode). Measurements of the resistance 
to  tem perature were m ade on graphite powders in the presence of excess air. 
A slight decrease in  weight can be observed a t  low tem peratures; this decrease 
depends on the length of tim e of heating. The tem perature a t  which a sample 
of powdered graphite loses 3%  of its  weight during 10 m inutes of heating was 
called “  the tem perature of a ttack .” I t  was found th a t  for a  crystalline 
graphite like th a t of Ceylon or Madagascar, the tem perature of a ttack  is about 
730° C., whilst less crystalline graphite has a  slightly lower tem perature of 
a ttack , and finally, for amorphous graphite, this tem perature decreases to  
535° C. The losses increase w ith the  tem perature alm ost exponentially for the 
same graphites.—S. G.
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Refractory Agglomerates and Fused Cement. Anon. (Rev. mat. conslr. 
trav. pub., 1931, (265), 423; Ceram. Aba., 1932, 11, 181).—Studies made by 
K estner, Arnould, and  Jau rrier in 1926 and by Giuseppe Ongars in 1923 have 
given knowledge of m ixtures th a t  can be used like ordinary cement bu t w ith
ou t disintegration a t  high tem peratures. The application of this process is 
varied, and  has been made w ith completely satisfactory re su lts : (1) as refrac
tory pieces of special kilns, pieces of high price, and slow delivery, (2) repair of 
parts  of refractory facings exposed to continued changes of tem perature,
(3) as a m ortar for joining ordinary refractories in all furnaces, (4) for stopping 
cracks and to ac t as a  protection against the destructive action of gas, &c., and
(5) for application between refractory and m etal parts.—S. G.

Kestner Refractory Hydraulic Cements and Mortars.—I.-H . J .  Arnould 
(Rev. mat. conslr. trav. pub., 1931, (264), 169-172n, (265), 419; Ceram, Abs., 
1932, 11, 181).—(I.— ) This product is a  true hydraulic, basic, and aluminous 
cement used w ith w ater like ordinary Portland cement. I t  is slow setting and 
rapid  hardening, gives practically no shrinkage on setting, and gives a  m axi
mum of 1% shrinkage on initial firing. (II .— ) This cement combines the quali
ties of products of construction and  refractories, and can be used in  a manner 
analogous to  th a t of refractory masonry in kilns, gas generators, chimneys, &c. 
There are two types, one for low tem peratures (below 1200° C.), and the other 
for high tem peratures (below 1400° G'.). The therm al conductivity of K estner 
cement is close to th a t of bauxite. The melting point is 1300° C. for the first 
type and  1400° C. for the second.—S. G.

Apparatus for Testing Resistance to Pressure of Refractories at High Tem
peratures. G. Chaudron, M. Garvin, and A. Villachon (Chim. et Ind., 1930, 21, 
2 ; and  Feuerfest, 1931, 7, 148; Ceram. Abs., 1932,11, 110-111).—A kiln for 
testing resistance to  pressure of refractory materials a t  tem peratures above 
1600° C. is described. The lower p art is made of graphite and the upper part 
of iron. A measuring instrum ent of high sensitivity shows the beginning of 
the decrease in resistance, w hilst an  optical pyrom eter (Ribaud) shows the 
tem perature. Magnesite materials prefired to  2000° C. w ith 1-6% silicic acid 
and more showed a decrease in resistance; pure magnesite showed only a  
viscous deformation. O ther oxide additions, such as alumina, chromium oxide, 
and iron-lim e oxide, seem to have no effect on the mechanical properties of 
magnesium oxide. Fe2C a03 appears to  affect viscosity slightly.—S. G.

A Rapid Method of Estimation of Alumina in Clays. R . W. Ellison (./. 
Amer. Ceram. Soc., 1932,15, 188-190).—W ith  the m aterial analyzed in routine 
a  definite relation was noted between the proportion of combined w ater and 
silica. The determ ination of combined -water and of iron was all th a t was 
necessary to  calculate the silica and alum ina. The procedure is given, and 
also a  curve showing the relation between combined w ater and silica in  the 
particular m aterial cited. This same “ short c u t ’* chemical analysis is 
applicable to  other clays when the curve for th e  ratio  of combined w ater to 
silica has been determined for each clay.—S. G.

Tentative Method of Test for Particle Size of Ground Refractory Materials
(C 92-32 T).  (Amer. Soc. Test. M at. Tentative Standards, 1932, 412—114;
and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 721-723).—This method of 
test is intended for determining particle size of ground refractory raw materials 
and finished products, such as fireclay m ortars and  high-tem perature cements. 
The tes t da ta  are of use in helping to m aintain uniform ity in manufacturing 
process and developm ent work, and in the purchase or sale of certain finished 
products. The materials or aggregates to  which w ater is added for their use, 
or those which are shipped in a plastic condition, are to  be subjected to  the 
wet method of sieve analysis. This group includes plastic clays, mixes con
taining plastic clays, fireclay m ortars, and  high-tem perature cements.—S. G.
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XVII. -  HEAT-TREATM ENT

(Continued from pp. *17-48.)
Heat-Treatment of Aluminium Alloys. Douglas B. Hobbs (Machinery 

(N .Y .), 1933, 39, 319-320).—The effects produced by the operations of an 
nealing, “  solution heat-treatm ent,” and  “ precipitation h ea t- tre a tm en t” 
(ageing) on aluminium alloys aro described on conventional lines, and typical 
tensile properties of some common alloys tabulated .—J . C. C.

Annealing Box for Cold-Rolling Mills and Wire-Drawing Works. Georg 
Weiss (Draht-Welt Export-Ausgabe, 1932, (10), 92-97).-—[In  English, French, 
and Spanish.] After surveying the various types of annealing box extant, 
viz., cast iron, riveted steel, welded steel, cast steel, and  those fabricated in 
special heat-resisting alloys, W. urges th a t particular attention  should bo paid 
to  the design of the base to  avoid bulging in use and rapid thinning ju s t above 
the bulge. I t  is also suggested th a t makers and users would benefit from a 
standardization of types and sizes.—A. B. W.

Heat-Treatment W ithout Detrimental Finish. J .  Fallon. — Cookson. 
A. G. Robiette. —  Kronsbein. A. Pinkerton. —  Benton. J .  W. 
Jenkin. A. G. Lobley. —  Emms. —  Crome and —  Jones (Met. Ind. 
(Lond.), 1932, 41, 565-567).—An open discussion before the Co-ordinated 
Societies (Birmingham Local Section of the In s titu te  of Metals, Birmingham 
Metallurgical Society, and the Staffordshire Iron  and  Steel Institu te). J .  F . 
sta ted  th a t the main factors governing bright-annealing were the time, tem 
perature, and atmosphere, the heating agent having little  effect. No m ethod of 
bright-annealing brass had  y e t been found, bu t copper could be so treated. 
A. G. R . sta ted  th a t brass could be bright-annealed, bu t required pickling to 
remove the zinc oxide film ; copper and nickel were easy, b u t chromium alloys 
were difficult. A. P . sta ted  th a t in the Griinewald process an  oil film on the 
m etal forms the atmosphere. J . W . J . described the process wherein the 
furnace was lowered over the container. A. G. L. recommended the electric 
furnace for annealing and stressed the im portance of the atmosphere. Jones 
raised the questions of gas m ixtures and  costs. B. described the zinc film on 
annealed brass and its prevention. The various points raised were replied to  
by J . F .—J . H . W.

Bright-Annealing. A. G. R obiette. A. Glynne Lobley. J . Fallon (Met. 
Ind . (Lond.), 1932, 41, 567, 597-59S, 641).—A series of letters extending 
the open discussion on “  H cat-T reatm ent W ithout D etrim ental F in ish ” 
in itiated  by  J . Fallon before tho Co-ordinated Societies (see preceding 
abstract). A. G. R . m aintained th a t brass can be “  perfectly bright-annealed ” 
and defended the use of th e  bell type of furnace carried to  the charge. A. G. L. 
amplified his previous remarks, criticized J . F .’s replies and defended the uso 
of the electric furnace. J .  F . m aintained th a t  brass cannot be bright-annealed, 
stating  th a t A. G. R .’s specimens were no t bright and, in a  la ter letter, disputes 
A. G. L .’s assertions and interpretation of his (J . F . ’s) rem arks.—J . H . W.

Influence of Electro-Magnetic Waves on the Hardness and Resistivity of 
Metals. G. Mahoux (Usine, 1931, 40, (34), 29).—A bstract of a  note presented 
to  the Academic des Sciences. See this J ., 1931, 47, 228.—H . W. G. H .

The Use of Oil as a  Quenching Medium in Heat-Treating. Anon. (Lubrica
tion, 1932, 18, (4), 37-42).—The m erits of oil, water, soap-solutions, brine, and 
glycerine as quenching media are considered, and the special advantages and 
lim itations of each are indicated. A discussion of th e  quenching properties of 
various animal, mineral, and vegetable oils follows. I t  is suggested th a t a 
faulty  quenching system  is often the cause of errors in hardening, and diagrams 
of recommended systems and details of cooling apparatus are given. The effect 
of tem perature, viscosity and circulation on quenching speed is considered, and 
requirem ents for quenching oils are formulated. I t  is sta ted  th a t m ineral oils
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make satisfactory quenching media w ith sufficient a ttention  to  selection, 
fractionation, refinement, and addition of make-up oil. Purification of quench
ing oils, and the harm ful effects of carbonaceous residues, are considered.

_____________________  —P. M. C. R.

X V III.—WORKING
(Continued Irom pp. 48-52.)

Variations in the Microstructure Inherent in Processes of Manufacturing 
Extruded and Forged Brass. Ogden B. Malin (Trans. Amer. Inst. M in . Met. 
Eng., 1932, 99, (Inst. Metals Div.), 165-173; discussion, 173-174).—For 
abstract of the paper, see this J ., 1932, 50, 503, 703. In  the discussion, in 
which D. K . Crampton, K . R . van Horn, and 0 . B . M alin  took part, i t  is stated 
th a t within the range 56-64% copper a  considerable difference is made to  the 
grain structure by increasing the copper content, b u t little change occurs in 
grain-size. For a  given copper content the best forging properties are obtained 
with straight zinc-copper alloys w ithout additions of tin  or aluminium, 
although addition of aluminium seems to  cause tho m etal to  fill out the corners 
of the die more readily. A brief outline is given of the modern theory of 
extrusion.—A. R . P .

An Extrusion Problem. Rubber Trade Methods Applied to Non-Ferrous 
Metals. Anon. (Met. Ind . (Loud.), 1932, 41, 487—188).—A description of a 
forcing press used in  tho rubber industry, and a discussion of the application 
of tho method of forcing w ith a  screw feed as opposed to extrusion to  non-ferrous 
m etals are given.—J . H. W.

Vertical Extrusion Presses. Anon. (Met. Ind. (Lond.), 1932, 41, 589-590).— 
A bstract of a  trade publication (Fried. K rupp Grusonwerk) describing vertical 
presses for the extrusion of tubes, billets, and sections in brass, copper, and 
other alloys, and giving details relative to  equipm ent and practice in extrusion.

Sheathing Cables with Lead. John  R . Shea (Dutch Boy Quarterly, 1932,10, 
(1), 4-5).—Describes a  press for the extrusion of sheaths of lead-antim ony 
alloy for coating cables.—E. S. H.

The Rolling-Mill of the Future. C. E . Davies (Met. Ind . (Lond.), 1933, 42, 
59-64, 83-84).—An indication is given of the trend of rolling-mill design and 
practice in  the near future.—J . H . W.

The Rolling Problem. E . Siebel (Maschinenbau, 1932, 11, 497-500).—A 
report on tho results of theoretical calculations and laboratory researches on 
the process of rolling metals w ith the technical conclusions reached from the 
work. The influence of roll diam eter and friction is especially discussed. 
The article is w rif|en  in  a  readily understandable manner w ithout m athe
m atical formula;.—v. G.

The Calculation of Rolling Work. E . Cotel and I. v. Pattan tyus (M itt, 
berg- u. hutt. Abt., Kgl. ung. HochschuU Berg- u. Forslwesen, Sopron, Ungarn, 
1929, (1), 17-48).—Methods of calculating in advance the work done in rolling 
are considered historically. C. and  v. P. modify the formula of Hcnmann, pre
ferring the form : N  =  FkvC, where N  — required horsepower; F  =  reduction 
of sectional area (actual dim inution in  cm.2) ; k  =  lim it of compression, in 
kgm ./cm .2, for ho t m ateria l; v =  peripheral velocity of rolls in m etres/second; 
C =  a  factor calculated from results obtained by Puffe, and varying w ith the 
forms of the rolled product. A  series of graphs, of forms characteristic for each 
typo of section, is appended, together w ith a table of values for C.—P. M. C. R .

Modem Methods for the Determination of the (True) Rolling-Work. 0 . 
Emicke, H . Allhausen, and W . Mauksch (Siemens Z ., 1932, 12, 341-346).— 
Discusses tho application of the Siemens torsion-dynamometer and the Siemens 
pressure-box for the determination of the real rolling-work. Experim ental 
results will be published elsewhere.'—M. H.

VOL. m i .  M
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Cluster Mills, Four-High Mills, and the Trend of Rolling Mill Design. E . L.
Williams (Met. Ind . (Lond.), 1932, 41, 489-490).—A bstract of a  paper read 
before the Sheffield Local Section of the In s titu te  of Metals. The production 
of sheet and strip  was originally effected by stam p batteries which had tho 
advantage th a t the properties of the sheet were the same in  all directions. 
These were followed by continuous 2-high, 3-high, 4-high, and cluster mills. 
In  these last, the work rolls are of small diam eter, strictly  parallel, and pre
vented from deflecting under load by stout rolls m ounted above and below 
them . The factors affecting roll design, roll m aterial (usually forged chromium 
steel), coiling devices, costs of production, running speeds (normally 60- 
100 ft./m inute), and auto-control mills (such as the Steckel mill) are discussed.

-^T. H . W.
Modern Cold-Rolling Mills. Anon. (Met. Ind . (Lond.), 1932, 41, 365- 

368).—A description of modern cold-rolling mills and auxiliary equipm ent 
m anufactured by Messrs. Brooks (Oldbuiy), L td., under licence from the Demag
A.G., Duisburg, Germany.—J. H . W.

Aluminium Sheet Production. XIV.—Cold-Rolling Mills. R . J . Anderson 
(M etallurgy, 1932, 6, 163-164, 168, 185-187 ; 7, 11-13, 43-45).—Tho various 
types of mills which are, or m ay be, used for cold-rolling aluminium sheet and 
coil are described. Two-high sheet mills, 2-high coil (strip) mills, and  2-high 
continuous mills are considered as well as multiple-roll mills such as 3-high, 
4-high, cluster, and Steckel mills. Various kinds of rolls are used, including 
plain chilled cast-iron, chilled alloy iron, cast steel (hardened), and forged and 
heat-treated  alloy steel rolls. Rolling-mill bearings are of various types, and 
include leaded-bronze, phosphor-bronze, and nickel bearing-bronze for roll- 
neck bearings of the journal type. Brief reference is also made to  various 
types of rolling-mill drive.—J . W. D.

Push Bench Process for Manufacture of Seamless Tubes. W m. H . Engel- 
bertz (Rolling M ill J ., 1932, 6, 91-96).—A description of the essential features 
of m anufacture of seamless tubes by the push Dench process, viz., hydraulic 
punch piercing of the billet, hot-drawing on a mandrel in a ring bed (or push 
bench), cross-rolling (or reeling), and mandrel extraction, and finally reducing 
or sizing by means of grooved rolls. Reference is made to  the recent instal
lation of push bench plants in Canada and the U nited States following suc
cessful operations w ith such plants in Africa and Europe. E . also compares 
production costs by the push bench, b u tt weld mill, Moon continuous b u tt 
weld mill, and the electric butt-welding machine. He concludes th a t con
sidering the relative prices of billets and  skelp the push bench can produce 
tube more cheaply than  any  other process, save only the Moon continuous 
b u tt weld.—A. B. W.

The Tube Reducing or Sinking Mill. Wm. H . Engelbertz (Rolling M ill J ., 
1932, 7, 81-84).—A discussion of m ulti-stand reducing mills having 2 or 4 
rolls per pass. I t  is claimed th a t end-thickening and squaring of the bore 
are m aterially diminished in the 4-roll mill developed by Stueting ; moreover, 
a  greater reduction per pass is possible w ith the 4-roll mill.—A. B. W.

The Production of Brass Bars and Sections. P. Siebe (Draht-Welt, 1932, 
25, (31), 483-486).—A brief description of the melting (A jax-W yatt), casting, 
extrusion, drawing, and annealing of brasses ; together w ith specifications of 
mechanical properties obtainable and notes on faults and their avoidance.

—A. B. W.
Copper Rod Rolling, Wire-Drawing, and Annealing. John  R . McKean 

(IFire and Wire Products, 1932, 7, 328-337, 363).—Read before tho Wire 
Association. A description is given of the manufacturing practice of a large, 
modern copper wire-drawing works. In  particular, the lay-out of the factory, 
the plant, copper rod-rolling and cleaning, wire-drawing, the tungsten carbide 
dies, fine wire-drawing, annealing, and its  effect on the tensile strength,
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elongation, and sclcrescope hardness and the mechanical properties required 
for various gauges by the American Society for Testing Materials are con
sidered. As a  lubricant for drawing, an emulsion such as vegetable oil 2, 
soap 1, and w ater 75 parts, having a  fa t content of 3-4% , is used.—J. H. W.

Manufacture of Brass Wire. P . Siebe (Draht-Welt, 1932, 25, (32), 499- 
501).—The production of a- and of a  -)- p-brass wires, D .I.N . specifications, 
and the mechanical properties obtainable w ith various degrees of drawing 
are given, together w ith a  brief reference to  faults associated w ith overheating 
in annealing.—A. B. W.

Studies of the Wire-Drawing Process. H I.—Lubrication. E dgar L. 
Francis (Carnegie Schol. Mem., Iron Steel Inst., 1932, 21, 1-30). Appendix 
on W ire-Drawers’ Dermatitis. F . 0 . Thompson and E . L. Francis (ibid., 31- 
34).—Experim ental results show th a t  the film of lubricant in wire-drawing 
m ust be of the order of 10's in. thick, and a good lubricant m ust bo capable 
of molecular orientation and adsorption a t  the metallic surfaces. This con
dition is satisfied by animal, vegetable, and “  Germ ” oils, all of which contain 
free fa tty  acids, bu t no t by mineral oils. Under these conditions, lubrication 
is uninfluenced by viscosity, pressure, or relative speed, bu t is affected appre
ciably by the am ount of fa tty  acids present. The two forms of friction- 
testing machines described gave useful information as to  the probable relative 
behaviour of an  oil under wire-drawing conditions, bu t were of little  value for 
quantitative tests. They can also be used for testing solid lubricants, pro
viding th a t  certain specified precautions are taken. The behaviour of soap 
depends as much on its physical as on its  chemical properties; it  should con
tain  no t less th an  80% saponified acids. Practically all lubricants except 
commercial soap should be used a t  elevated tem peratures from the point of 
view of low frictional loss. D erm atitis has so far been experienced only in 
the ferrous section of the wire industry, where certain kinds of soap are used. 
The cause of the trouble appears to bo some constituent of the soap, such as 
coconut oil. A dditional factors are the presence of sweat, undue scrubbing 
of the hands, norm al irritation of the skin by soap and water, and the effects 
of g rit. I t  is sta ted  th a t the trouble can be eliminated by rubbing the hands 
well -with a m ixture of unsalted lard and 5%  boric acid before work.—J. H. W.

The Cold-Working of Metals. J .  W. Berry (J. Inst. Production Eng., 1932, 
10, 297-312).—A general account is given of the behaviour of m etals under 
the operations of drawing, cold-rolling, hand-raising, spinning, stamping, and 
double-action press work.—J . C. G.

Modem Drop-Forging Equipment and Its Services to the Railway Engineer.
B. Powell B re tt (J . Inst. Locomotive Eng., 1931, 21, 697-730).—Contains a 
brief account of the drop-forging of Duralumin.—J. C. C.

Free Cutting Brass : Machinability of the Various Alloys. D, K . Crampton 
and H . P . Croft (Metal Progress, 1933, 33, (1), 31-32, 62).—An abstract of 
published information on the machining properties of brass rod, and of some 
recent experim ental results. Feeds for free-tum ing brass rod are tabulated 
for different types of tool, and some notes on practice are given. The mechani
cal properties and compositions of copper, leaded-copper, phosphor-bronze. 
Muntz metal, and several commercial bronzes and brasses are tabulated, 
together w ith relative machinability figures, and w ith brief notes on cold- 
heading and cold-bending properties. The influence of certain ingredients is 
separately considered.—P. M. C. It.

The Drilling of Deep Holes in Light Metals. H . J . Stoewer (Maschinenbau, 
1932, 11, 469-472).—The most satisfactory shape of drill, cutting angle, and 
ra te  of ro tation  for drilling deep holes in aluminium, Silumin, and Elektron 
have been determ ined experim entally.—v, G.

Tungsten Carbide Used for Resisting Abrasion. Anon. (Machinery {N .Y .), 
1932, 38, 909; and Machinery (Lond .), 1932, 41, 14).—The use of tungsten
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carbide inserts to  prevent excessive wear on a  guide block for spring steel 
stock is described and illustratcd.-«-J. C. C.

X IX .-C L E A N IN G  AND FINISHING

(Continued from pp. 52-53.)
On the Degreasing o£ Metal Parts and Mass Production Articles.

K . A ltmannsberger (Oberflachentechnik, 1932, 9, 88-89).—For removing 
animal or vegetable fats the articles are trea ted  cathodically in a  solution 
containing (in 100 litres) 6 kg. of sodium hydroxide, 500 grm . of sodium 
cyanide, 300 grm . of ammonium chloride, and 3—1 kg. of commercial water- 
glass. F o r degreasing and a t  the same tim e coating the articles w ith a th in  
film of copper (prior to  nickel-plating), the b a th  should contain (in 100 litres) 
8 kg. of sodium hydroxide, 4 kg. of sodium carbonate, 1-5 kg. of sodium 
sulphate, 500-750 grm. of potassium cyanide, 1-5 kg. of copper cyanide, and 
3-3'5 kg. of potassium copper cyanide; this b a th  is used cold or slightly warm, 
and tho articles are treated  in i t  for 1-5 minutes. W hen the articles are very 
greasy prelim inary tum bling in milk of lime is recommended.—A. E . P.

Directions for Cleaning Architectural Anticorodal. ------  Zurbriigg (A lu 
m inium  Broadcast, 1932, 3, (37), 17).—Periodic cleaning is advisable to  retain  
a silver-white colour. Polished objects m ay be cleaned w ith m etal polish, 
benzine, or petrol. M att or score-brushed objects m ay be cleaned w ith soft- 
soap solution, benzine, or petrol, or dry-cleaned by rubbing w ith powdered 
pumice, pan  cleaners, fine wire (not brass) or bristle brushes, or soft rubber.

——J . C. C.
Metal Cleaning and Bake Finishing. F red  M annliardt (Indust. Finishing  

Mag. (U .S.A .), 1932, 8, (3), 52-54).—An account of modem practice.—E. S. H .
The Cleaning of Small Metal Objects Coated with Varnish or Oil Paint.

C. D uret (Moniteur de la Peinture, 1932, 20, 72; Res. Assoc. Brit. P aint 
M anvf. Rev., 1932, (26), 111).—Where sand-blasting apparatus is no t avail
able, potassium hydroxide or sodium hydroxide m ay be used, or the article 
m ay be brushed over w ith turpentine or alcohol and immersed in C.O.V. 
which carbonizes the organic m aterial. W ith  th e  las t two methods i t  is 
necessary to  wash the articles very thoroughly after tho trea tm en t, and to 
rem em ber th a t  the materials handled are extrem ely corrosive.—S. G.

Preparing Metals for Finishing. Anon. (Brit. Indust. Finishing, 1931, 2, 
99; Res. Assoc. Brit. P aint M anuf. Rev., 1931, (22), 215).—Methods of cleaning 
zinc, copper, and tin  surfaces are recommended. The types of paints suitable 
for use on these m etals and on Duralum in are indicated, and typical formula! 
are given.—S. G.

On the Use of Sal-Ammoniac in the Metal Industry. Georg Buchner 
(Oberflachentechnik, 1931, 8, 21).—The hydrogen chloride in  d ry  ammonium 
chloride is 100 tim es more active than  pure d ry  hydrogen chloride on copper 
a t  2500-350° C. and 40 times more active on silver and nickel. This is ex
plained on the assumption th a t ammonium chloride a t  high tem peratures 
behaves as an ammino-acid forming salts of the type (NH3M')C1; in  aqueous 
solution it  behaves as a hydroxonium acid.—A. E . P.

Finishes for Aluminium T. D. S tay  (Metal Progress, 1933, 33, (1), 24-27). 
—A rchitectural castings in  aluminium and  its  alloys are finding increasing 
application; some finish is necessary to remove small surface blemishes and 
sand-cracks. Sand-blasting is used to  give a uniform surface tex ture of 
somewhat diminished reflecting power, or to  serve as a  base for other finishes. 
The “  de-plated ”  slate-grey finish is produced by anodic oxidation. A 
polished finish is obtained by using emery or some other abrasive after sand
blasting. Methods of producing polished, buffed, satin, or wire-brushed 
finish are described, as are certain combination methods. Painting and
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lacquering are easily applied after sand-blasting, whilst tho “ Alumilite ”  
anodic oxidation process produces an oxide coating coloured by certain dyes 
or pigm ents.—P . M. C. R.

The Anodic Oxidation and Dyeing of Aluminium for Decorative Purposes. 
A. W. Weil (Brit. Indust. Finishing, 1932, 3, 85).—The chromic acid process 
of anodic oxidation and  the dyeing of the film produced are described.—E. S. H.

Clear and Colour Finishes on Aluminium. The Alumilite Process. Ralph 
E . P e tit (Indust. Finishing Mag. (U .S.A .), 1932, 8, (4), 12-14).—Describes a 
m ethod of protection of aluminium and some of its alloys by anodic oxidation, 
w ith or w ithout colouring the oxide film by means of dyes.—E. S. H.

Decorating Sheet Metal Ware. Anon. (Brit. Indust. Finishing, 1932, 2, 
245-247).—Describes methods for tho chemical deposition of copper for 
decorative purposes and tho colouring (especially “  bronzing ” ) of the films so 
produced.—E. S. H .

Black Finishes for Sheet Metals. Anon. (Brit. Indust. Finishing, 1932, 3, 
4).—A black finish on brass m ay bo obtained by immersing the article in a 
solution containing potassium  sulphide and ammonia. Aluminium may be 
blackened by immersing in  a solution containing sodium hydroxide and sodium 
chloride, kep t a t  80° C. Tin or tinp late  acquires a  black finish, after degreas
ing in  boiling sodium hydroxide solution, by placing in a ba th  containing 
solutions of antim ony chloride and cuprio chloride.—E. S. H.

Improved Continuity Test for Enamel Insulation on Wires. C. L. Erickson 
(Bell Laboratories Record, 1932, 10, 287-289).—Enamelled copper wire is 
passed between 2 rollers pressed together by a system of levers and weights. 
Electrical contacts between the rollers and the copper core are counted by 
the operation of a  message register operated through a  grid-controlled dis
charge tube. The use of rollers instead of the usual mercury bath  has the 
advantage of indicating the presence of slivers or irregularities th a t break 
through the enamel under pressure. Also, it  does no t make the wire unfit 
for fu rther use.—J . C. C.

Tumbling Barrels for Finishing. H arold C. Booth (Indust. Finishing Mag. 
(U .S.A .), 1932, 8, (5), 12-16).—A description of types of barrels and tech
nique.—E. S. H .

Rubbing, Polishing, and Buffing Mechanically. P. C. Bardin (Indust. 
Finishing Mag. (U .S.A .), 1932, 8, (5), 7-9, 17-20).—A description of types of 
machines, flexible shaft equipm ent, and types of wheels used.—E. S. H.

The Wet-Polishing of Small Metal Parts with Steel Shot. Anon. ( Werkzeug 
(Suppt. to  Maschincnlconslrukteur), 1932, 8, 35-36).—A 60-90%  saving of tim e 
is claimed to  be effected by th is process. The polishing fluid should bo free 
from corrosive acids or alkalis; the  pieces to  be polished m ust bo free from 
superficial unevenness, as the process does not remove this. The placing of 
too m any pieces together in  the polishing drum  vitiates the method. Suitablo 
adaptations of drum  and shot for various types of work are given.—P. M. C. R.

Decorative Lacquers for Metal Goods. ——  Sawifrie (Ind.-Lack-Bdrieb., 
1931, 7, (5), 69; Res. Assoc. Brit. Paint M anuf. Rev., 1931, (20), 98).— 
Small gold, silver, bronze and other metal articles used for ornam ental pu r
poses m ay be coated w ith nitrocellulose lacquers after the surface has been 
cleaned thoroughly w ith benzine. Extrem e care m ust be given to  the method 
of applying tho lacquer or irregularities will appear on the surface. The 
subsequent polishing m ust also be very painstakingly performed, otherwise 
the proportion of rejects will be large.—S. G.

Coloured Finishes on Zinc. Anon. (Brass World, 1932, 28, 224-225).— 
Reproduced from a booklet issued by the New Jersey Zinc Co., U.S.A.

—J . H . W.
New Methods of Surface Improvement [by Chromium-Plating]. K . Alt- 

m annsberger (Oberflachentechnif:, 1932, 9, 14).—The brass is etched in a
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m ixture of nitric and sulphuric acids containing zinc sulphate, then  nickcl- 
platcd, and the design produced by polishing certain parts. On subsequently 
plating w ith chromium the design appears in a m a tt and bright finish.—A. P.

X X .—JOINING

(Continued from p, 100.)
The Possibilities of Repairing Aluminium [and Its Alloys] by Soldering and 

Welding. H . Reininger (Schmelzschtveissung, 1931, 10, 86-88, 117-120, 196). 
—After reviewing the ordinary methods of joining aluminium by soldering 
and  welding and describing the composition of solders and fluxes used, R. 
gives numerous practical h ints on carrying out this work, w ith especial refer
ence to  the filling of pipes and cavities and the repair of fractures.—B. Bl.

Welding in Aeroplane Construction. Anon. (Schmelzschtveissung, 1931,10,
290-293; 1932, 11, 29-32).—Deals chiefly w ith  steel, b u t some hints are 
given on the welding of aluminium and aluminium alloy tanks.—B. Bl.

Welding of the Aluminium Crank-Case of a  Bus. W erner K . R aabe 
(Schmelzschtveissung, 1931, 10, 126).—The repair of fatigue cracks in a crank
case by weldingis described w ith especial reference to the precautions necessary 
to  avoid distortion.—B . Bl.

The Welding of Copper in the Construction of Apparatus.     Geiger
(Schtnelzschtveissung, 1931, 10, 37-38).—Owing to  its  high heat conductivity, 
larger burners m ust be used for welding copper than  for iron, and  the distance 
between th e  two parts  to  be joined m ust also be greater; they  should never 
be fastened together before welding. The weld should be made simultaneously 
from both sides, then  hammered, annealed a t  500°-550° C. and  again ham 
mered. W hen finished, the weld should bo 20% thicker th an  the res t of the 
article, and should have a  tensile strength  of 90%  of th a t of hard-rolled copper, 
w ith an elongation of 20%. Examples of copper-welding are illustrated.

—B. Bl.
The Application of the Oxy-Acetylene Burner in the Construction of Accu

mulators. Gustaw Jonschor (Schmelzschweissung, 1931, 10, 189-190).— 
Examples of the practical welding of lead sheets are given.—B. Bl.

Fluxes for Welding and Brazing. E . Liider (Schmelzschioeissung, 1931,10, 
197-201, 220-222).—The function of fluxes is to  remove non-metallic im puri
ties from the surface of th e  parts  to  be joined and from th e  liquid weld m e ta l; 
this function can be fulfilled by (a) gases, e.g. th e  reduction of iron oxides by 
a reducing flame and  the reduction of aluminium oxide by a chlorine-oxy- 
hydrogen flame, or (6) fused salts which dissolve the im purities either chemi
cally or physically. The action of the la tte r  is strongly dependent on the 
tem perature, and hence their composition should be so chosen th a t their 
most intensive action occurs ju s t below the welding tem perature. The 
various welding fluxes are described system atically : (i) acid fluxes w ith a  
base of silica, boric acid, or borax, the last 2 types being especially suitable 
for iron, copper, and their alloys; (ii) basic fluxes w ith an alkali carbonate 
base; (iii) aluminium fluxes w ith a  chloride or fluoride base.—B. Bl.

The Measurement of [the Thickness of] Weld Seams. E . Kalisch 
(Schmelzschtveissung, 1931, 10, 181-183).—Some instrum ents for measuring 
the thickness of welded seam are described.-—B. Bl.

Shrinkage Stresses in Welded Seams. K arl Melcher (Schmelzschtveissung, 
1931, 10, 128-129).—Shrinkage stresses are greater w ith  butt-w elds than  w ith 
chamfer w'elds. The basic principles for calculating these stresses are given 
and  the influence of transverse and  longitudinal shrinkage, of the weight, 
size, and arrangem ent of the article, and of step-wise and  jump-wise welding 
on the stresses in  the seam, are discussed.—B. Bl.

Electric Arc-Welding with Alternating Current of Grid Frequency. H. 
H afner (Bull. Assoc. Stiisse Elect., 1933, 24, (1), 1-9).—Arc-welding is more
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cheaply performed w ith a.c. than  w ith d.c., although some additional pre
cautions are necessary. H . prefers the single-phase transformer with condenser 
to  the tri-phase transform er w ith potentiom eter; he describes a  now trans
former which m ay be introduced into comparatively weak circuits. Two 
modifying attachm ents for use in tri-phase systems are described, w ith circuit 
diagrams.—P. M. 0. R .

The New German Welding Symbols. Otto Bondy (Mech. World, 1932, 92, 
25-27).—Among the most im portant steps a t  present being taken in the 
development of welding practice is the standardization of the symbols used to 
specify the various kinds of welds. B., who collaborated in the preparation of 
the recently-completed German standards, explains their essential features and 
application. W herever possible, the symbols should give a  clear pictorial 
representation of the weld by the form of its cross-scction, and suffixes are used 
to  give additional information. The need for an international system of weld
ing symbols is emphasized, and certain symbols which might form the nucleus 
of a uniform code are suggested. Various types of weld w ith suggested symbols 
are illustrated.—P. J .

Electric Arc-Welding of Non-Ferrous Metals. H. Martin (Mech,. World, 
1932, 92, 165-166).—W here i t  can be employed, the gas-torch is the most 
satisfactory, bu t its  use is limited. The electric arc offers the advantages 
of intense local heat (double the tem perature of the oxy-acetylene flame), 
speed of m etal deposition, and absence of burn t gas by-products. In  spite of 
the high tem perature, however, some preheating arrangements are necessary 
when welding copper, owing to  its high therm al conductivity. The technique 
of preheating is briefly discussed. Copper can be arc-welded only in a hori
zontal position a t  the present stage of development, bu t the welding of vertical 
seams should become possible. Coated electrodes are essential to  prevent 
formation of oxide in the weld, the best results having been obtained by the 
use of bronze core wires suitably coated and used on d.c. Hard-drawn wires 
give a much steadier and more concentrated arc than  annealed wires. The use 
of heavily-coated electrodes with a  high arc voltage will probably solve many 
of the existing problems, in addition to  obviating preheating. The atomic 
hydrogen process or th e  use of the oxy-hydrogen flame is unsuitable for copper 
welding, owing to  the affinity which copper has for hydrogen. The technique 
of arc-welding bronze, brass, nickel, Moncl metal, and aluminium is also briefly 
discussed. (Cf. following abstract.)—F. J .

Electric Arc-Welding of Non-Ferrous Metals. Anon. (Mech. World, 1932, 
92,222).—A letter. The suggestion made by H. Martin (cf. preceding and 
following abstracts) th a t oxy-acetylene welding of copper may be supplanted 
by arc-welding, is challenged.—F. J .

Electric Arc-Welding of Non-Ferrous Metals. H . Martin (Mech. World, 
1932, 92, 246).—Reply to  a  correspondent (cf. preceding abstracts), m aintain
ing the u tility  of arc-welding for certain purposes and its superiority over gas- 
welding as regards tem peratures attainable.—F. J .

Measuring and Measurements in Electric Arc-Welding. P . Flamm (Elektro- 
schweissunt), 1932, 3, 50-51).—-The arc performs 2 functions—heating and 
depositing metal. Two methods arc described for determining the propor
tionate time taken by these. The first is qualitative, and employs a telephone- 
earpiece, in which the sound gives an  indication of the deposition time. In  the 
second, variations in the arc cause variations in the filament current of a 
thermionic valve, the plate current of which is recorded. The resulting graph 
shows the proportion of heating time. Examples are given to  demonstrate 
the effect of electrode coatings, different materials, and faults in technique.

—H. W. G. H.
Practical Hints for the Welder. W. Kemsies (Schmelzschweissung, 1931, 

10, 278-279).—Practical hints for the welding of cast-iron, brass, and alu
minium are given and a num ber of common errors are described.—B. Bl.
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From Welding Handicraft to Welding Technique. O tto Mies (Schmelz- 
schweissung, 1931, 10, 50-51).—Historical.—B. Bl.

Prevention of Accidents in Autogenous Welding. W. Kcmsics (Schmelz- 
schweissung, 1931, 10, 124-126).—Most accidents w ith gas cylinders are due 
to  careless or clumsy handling. Possible causes of explosions arc discussed 
and means for their prevention described. An account of some accidents is 
given.—B. Bl.

Welding in the Technical Schools. W. H eim ann (Schmelzschweissung,
1931, 10, 110-111).—The inclusion of welding technique in  the curriculum of 
technical schools for apprentices and workmen is recommended.—B. Bl.

Laboratory for Welding Studies. J . R . Townsend (Bell Laboratories Record,
1932, 10, 306-310).—A brief illustrated account of the equipm ent in a new 
laboratory established by the Bell Telephone Laboratories to study welding 
problems.—J . C. C.

Autogenous Welding in Electrical and Mechanical Construction. Electric 
Welding. Anon. (Technique modeme, 1931, 23, 313-316).—A review of 
apparatus and up-to-date practice, and  some notes on probable developments 
and the trend of research.—H . W. G. H.

The Development of Atomic Hydrogen Welding in America and Germany. 
Anon. (Technique modeme, 1931, 23, 234-236).—The atomic hydrogen process 
is described and particulars of the apparatus made by the General Electrio 
Company (U.S.A.) and the Allgemcine E lektrizitats Gesellschaft (Germany) 
are given.—H . W . G. H.

X X I.-IN D U S T R IA L  USES AND APPLICATIONS

(Continued from pp. 101-107.)

Bearings. Anon (Metallurgist (Suppt. to  Engineer), 1932, 8, 177-178).— 
A brief discussion of present views on the properties required in bearings, the 
conditions of working, and features requiring explanation.—R . G.

Metals for Bearings. Anon. (Technique modeme, 1931, 23, 803).—W ithout 
giving quantitative data , the author reviews the desirable properties of an 
ideal, and the actual properties of a  typical bearing m etal and emphasizes the 
necessity of knowing every possible factor before deciding on a  suitable metal 
for a  given purpose. The best choice made, i t  is essential to  supervise the 
actual application of the m etal in order to  realize the properties which decided 
its adoption. The precautions which should bo taken  are outlined.—H. H.

Tentative Specifications for Aluminium-Copper-Magnesium-Manganese
Alloy Bars, Rods, and Shapes (B 89-32 T). ------  (Amer. Soc. Test. Mat.
Tentative Standards, 1932, 298-301; and Proc. Amer. Soc. Test. M at., 1932, 32, 
(I), 687-690),—No scrap shall be used in  tho m anufacture of the m aterial 
except such as m ay accumulate in the m anufacturer’s own plants from m aterial 
of similar composition and of his own manufacture. The requirem ents as to 
composition as determined by chemical analysis a r e : aluminium, ruin., 92-0; 
copper 3 -5 -4 -0 , magnesium 0 ’2-0-75; manganese 0-4-l-0% . Tables set forth 
requirem ents as to  physical properties, and dimensions and permissible 
variations of alloy bars, rods, and shapes.—S. G.

Aluminium. R . E . B aker (Canning Age, 1932, 15, 550-551).—In  tho 
canning industry aluminium is used for steam  kettles, pipes, pans, and vats.

—E . S. H.
Aluminium in Central Heating. R . Touclmrd (Rev. A lum inium , 1932, 9, 

1867-1870).—An account of the application of aluminium to the construction 
of central heating appliances.—J . H . W.

Extra Light Metallic Constructions in Light Alloy. J . Bally (Rev. A lum in
ium, 1932, 9, 1S61-1S66).—An account of the application of Duralumin to  
th e  construction of large light m etal parts.—J . H . W.
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Duralumin or Special Steels ? A. Mazzini Beduschi (Chimica, 1932, 8, 267- 

269).—The relative m erits of Duralumin and special steels for some modern 
constructional purposes, especially for aeronautics, aro discussed.—G. G.

On the Problem of the Use of Aluminium Alloys. V. Magliocco (Auto 
Italiana, 1932, (31), 27-29).—The spheres of u tility  of light alloys are 
described.—G. G.

Cast Aluminium in the Electrotechnical Industry. 0 . Schaumann (Elettro- 
tecnica, 1932, 370-372).—A descriptive article.—G. G.

Aluminium Paint. E rnest Sclieller (Official Digest, Federated Paint Clubs, 
No. 119, 1932, 993-997; C.Abs., 1933,27, 197).—The manufacture of alum in
ium flake, its behaviour in  various vehicles, and its place in paints are reviewed.

•—S. G.
Aluminium Paint as a Primer for Woodwork. Charles Whelan (Decorator, 

1932, 30, 50).—Advantages of aluminium pain t for uso on woodwork are 
summarized, especially in regard to  moisture-proofing and protection from 
oxidation under the influence of light.—E. S. H.

Aluminium Powder and Coloured Bronzes in the Paint Industry. H. 
Kabato (Peintures, Pigments, Vemis, 1932, 9, 134-138, 154-159; Pes. Assoc. 
Brit. Paint M anuf. Rev., 1932, (27), 255).—Cf. J this volume, p. 102. 
Although aluminium itself is a  good conductor of electricity, aluminium 
paints are poor conductors. They are non-poisonous, traces of aluminium 
being harmless in  hum an organism. Surfaces painted w ith aluminium are 
easily preserved in good condition; an  nlkalino wash followed by w ater is 
recommended. American tentative specifications covering vehicles for ou t
side pain ts and  paints for wood are given. Aluminium paints are particularly 
suitable for the protection of aeroplanes and in naval construction. In  the 
final instalm ent of th is article, R . describes the use of aluminium paints as 
impermcabilizing agents for wood and as coatings for objects already covered 
w ith m aterials containing mineral oil. Aluminium powder itself has a variety 
of uses outside the pa in t industry ; i t  m ay be used, together with mica powder, 
for making “ satin  ” paper, and is also incorporated in special rubber prepara
tions. The polished powder is used in lithography, and aluminium dust is 
used as a  source of heat in the Therm it process. Aluminium in the form of 
leaf is used in  decoration. A bibliography of 70 references, mostly American, 
gives a  comprehensive view of w hat has been w ritten on this subject.—S. G.

Tentative Specifications for Hard-Drawn Copper Transmission Cable (B 87-
32 T).  (Amor. Soc. Test. M at. Tentative Standards, 1932, 226-229; and
Proc. Amer. Soc. Test. M at., 1932, 32, (I), 666-669).—Cover bare concentric- 
lay  cables of 19 strands or less composed of copper wires laid helically about 
an axis in one or more layers. The copper from which the wires are m anu
factured shall conform in quality  and purity  to  the requirements for wire-bars 
in  “  S tandard  Specifications for Lake Copper Wire-Bars, Cakes, Slabs, Billets, 
Ingots and Ingo t Bars ” (B 4) or “ S tandard Specifications for Electrolytic 
Copper Wire-Bars, Cakes, Slabs, Billets, Ingots and Ingot Bars ”  (B 5). The 
wires shall bo continuous throughout the length of the cable; no splices or 
brazes will be perm itted in any wire after final drawing. Details of pitch and 
lay  of the wires are set forth, and a table gives the requirements as to  tensile 
properties. The variation in  tensile strengths of the wires in  any cable length 
(exclusive of the soft or annealed core) shall no t exceed 5000 lb ./in .2. Unless 
otherwiso specified, 19-strand cable shall be made w ith a soft or annealed 
copper core having the same diam eter as the other wires in the cable. This 
soft or annealed wire m ust have a  tensile strength of no t more than  37,000 lb ./ 
in .2 nor less th an  31,000 lb ./in .2, and a  minimum elongation of 30% on 10 in. 
D etails are given as to  te s t samples and their preparation and the determination 
of tensile properties and electrical resistivity. Finally, the requirements in
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respect of dimensions and omissible variations, finish, packing and marking, 
and inspection, are set forth.—S. G.

Tentative Specifications for Copper W ater Tube (B 88-32 T).  (Amer.
Soc. Test. M at. Tentative Standards, 1932, 242-246; and Proc. Amer. Soc. Test. 
M at., 1932, 32, (I), 682-686).—Cover seaidess copper tubes especially designed 
for plumbing purposes, underground w ater services, &c., bu t also suitable for 
copper coil w ater heaters, fuel oil lines, gas lines, &c. There shall be 3 classes 
of copper w ater tube, depending on the principal uses : Class A.—Designed 
for underground services and general plumbing purposes; Class B.—For 
general plumbing purposes; Class C.-—For use w ith soldered fittings only. 
The tubes m ust be made from copper free from cuprous oxide, as determined 
by microscopic examination a t  a magnification of 75. Class A and B tubes 
when furnished in coils m ust be annealed after coiling; when furnished in 
stra igh t lengths they  m ust normally be hard-drawn, bu t m ay bo furnished 
w ith a light tem per if so specified. Class C tubes m ust be furnished in straight 
lengths, hard-drawn. The purity  of the copper shall be a t  least 99-90%, as 
determined by electrolytic assay, silver being counted as copper. The tensile 
strength  and grain-size requirem ents are :

Nominal Temper,

Annealed. Light Temper. Hard-Drawn.

Tensile strength, lb./in.2 min. .
max. .

Elongation on 4 in., % min. 
Mean grain-size, mm.

30,000

25
0-025 to 0-075

32.000
40.000

48,000

Hammering, opening, bend, expansion, and hydraulic tests are specified. A 
table sets forth standard  dimensions, weights, and wall thickness tolerances.

—S. G.
Copper Pipe for Gas Distribution. A rthur F . Bridge and Frederic A. 

H ough (Oas Age-Record, 1932, 69, 503-513).—The use of copper pipe for gas 
distribution in California is discussed in some detail. Among subjects treated  
are : corrosion tests, electrolysis and pipe-line currents, effects of gases on 
copper, mechanical properties and construction methods, making service con
nections, installing copper mains and services inside steel, economics of copper 
pipe installations, the life of gas mains.—J . S. G. T.

Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand-
Castings (B 30-32 T).  (Amer. Soc. Test. M at. Tentative Standards, 1932,
234-238; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 674-678).—Cover 
copper-base alloys in ingot form for sand-castings in 2 0  different compositions, 
regularly sold by the trado and arbitrarily  given numbers of 1 -2 0  inclusive, 
to differentiate them  from one another. Care is to be taken  th a t each lot of 
ingot m etal is as uniform in quality as possible; the m etal m ay be m anu
factured by any refining process th a t will yield a  satisfactory quality  of product. 
The requirements as to  chemical composition are set forth  in a table, whilst 
tables in an appendix (which docs no t constitute a  p a rt of the specifications) 
indicate the approxim ate physical properties th a t may be expected of carefully 
m anufactured alloys of the formula? indicated.—S. G.

Alloy Cables at Dagenham. Anon. (Met. Ind . (Lond.), 1932, 41, 513).— 
The cables over the B iver Thames a t  Dagenham in the South-East England 
Electricity Scheme consist of 7 cadmium-copper wires surrounded by 84 
phosphor-bronze wires all of 0-0856 in. diameter. The breaking strength of 
the completed cable was more than  26 tons/in.2.—J . H. W.
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Tentative Specifications for Sand-Castings of the A lloy: Copper 80 per Cent.;

Tin 10 per Cent.; Lead 10 per Cent. (B 74-32 T).  (Amer. Soc. Test. Mat.
Tentative Standards, 1932, 230-233; and Proc. Amer. Soc. Test. Mat., 1932, 
32, (I), 070-673).—Cover alloy castings, the alloy being of copper, tin , and 
lead, and known commercially as 80 : 10 : 10 , deoxidized w ith phosphorus. 
The castings are intended for use for bearings and bushings in the cast state. 
This alloy is also frequently used for castings which are required to resist some 
of the mild acids such as are found in mine waters. The alloy m ay be made 
by any approved method, and the castings shall bo of uniform quality. The 
requirem ents as to chemical composition are :

Minimum, %. Desired, %. Maximum, %.

Copper . . . . . 77 79-25
T in.................................................. 9 10 i i "
Lead . . . . . 9 10 11
Zino . . . . . 0-25 0-75 1
Phosphorus . . . . 0-01
Antimony . . . . 0-50
Iron . . . . . 0-25
Nickel . . . . . 0-50
Sulphur . . . . . 008
Aluminium . . . . none*
Silicon . . . . . 003
Total constituents other than 

copper, lead, tin, zinc, nickel, 
and antimony 0-50

* The term “ none ” is defined as a maximum of 0 005%.

The requirem ents as to  tensile properties are : tensile strength, 25,000 lb ./in .2 ; 
yield-point, 12,000 lb ./in .2; elongation, 6 %  on 2 in. The yield-point is to be 
determined as the stress producing an elongation under load of 0-5%, i.e., 0 01 
in. on a  gauge length of 2 in. The requirem ents as to  pressure tests shall be 
m utually agreed on by manufacturers and purchaser. Details are given of 
the test-specimens.—S. G.

A New British Standard for Gold Wares. E rnest A. Smith (Metallurgist 
(Suppt. to  Engineer), 1932, 8 , 143-144).—Cf. th is J ., 1932, 50, 662. A brief 
historical account of gold standards, referring particularly to  the recent 
legalizing of 14 carat gold (58-5) as a standard  for gold wares, and the abolishing 
of the two standards of 15 cara t and 12 carat quality.—R. G.

Abrasion-Resistant Hard Lead for Chemical Use. Anon. (Lead, 1932, 2, 
(1), 7).—“ Plum balun ” consists of lead, containing in  the surface layer a 
finely-grained abrasive, aloxite. The m aterial is1 used in the chemical and 
process industries, particularly for the buckets and flights of conveyors hand
ling wet, corrosivo substances.—E. S. H.

Lead Fittings for the Modern House. B ernhardt E . Muller {Dutch Boy 
Quarterly, 1931, 9, (2 ), 14-15).—Discusses the use of lead in mediaeval and 
modern architecture.—E. S. H.

Lead Mould Used to Cure Rubber Hose. Jam es L. Cutler (Dutch Boy 
Quarterly, 1931, 9 , (2 ), 10-11).—Lead is extruded from a  lead press and the 
uncured rubber hose is adm itted into the lead tube, being thus carried along 
by the extrusion of the lead sheath. The hose, inside the lead jacket, is filled 
w ith water, placed in a heater, and cured under steam pressure.—E. S. H.

The Return of Pewter. Anon. (Dutch Boy Quarterly, 1930, 8, (2), 11-12).— 
A historical survey, discussing modern uses of pewter. Outstanding properties 
arc the resistance to  tarnish and the soft surface to  the touch.—E. S. H.
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Lead-Asbestos Anti-Vibration Pads for Rubber Mills. Anon. (Leatl, 1932, 
2 , (2 ), 2 ).—Pads consisting of a  lead envelope, enclosing J  in. asbestos, are used 
for absorbing vibration in rubber mills.—E . S. H .

Tentative Specifications for Magnesium-Base Alloy Sheet (B 90-32 T).
  (Am.tr. Soc. Test. Mat.. Tentative Standards, 1932, 305-306, and Proc.
Amer. Soc. Test. M at., 1932, 32, (I), 691-692).-—Cover commercial magnesium- 
base alloy sheet having a  sp. gr. of 1-9 or less. Annealed sheet is the 

-only tem per covered by these specifications, inasmuch as the m etal should 
be in  this form for subsequent forming operations. Two typical alloys are 
specified, and are designated as alloys Nos. 1 and 2. The alloys m ay be made 
from virgin m etal or from purified scrap m etal of known composition. The 
requirem ents as to  chemical composition a re : No. 1.—aluminium 3-5-6-S; 
manganese, min., 0-2; copper, max., 0-1; o ther im purities, max., 0-3% ; 
magnesium, remainder. No. 2.—manganese, min., 1-2; copper, max., 0-05; 
other impurities, max., 0-2% ; magnesium, remainder. The requirements as 
to  physical properties a r e : No. 1.—tensile strength, min., 33,000 lb ./in .; 
elongation on 2  in., min., 10%. No. 2.—tensile strength, min., 28,000 lb./in.2; 
elongation on 2 in., min., 5% .—S. G.

Tentative Specifications for Magnesium-Base Alloy Wrought Shapes (Other
than Sheet) (B 91-32 T). -------  (Amer. Soc. Test. M at. Tentative Staiidards,
1932, 307-308; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 693-694).— 
Cover commercial magnesium-base alloy shapes, other th an  sheet, having a 
sp. gr. of 1-9 or less. Mechanical working operations develop the maximum 
properties w ithout the need for subsequent heat-treatm ent. The alloys are 
designated as alloys No. 1 and 2, and the requirements as to chemical properties 
are the same as for the magnesium-base alloy sheet (see preceding abstract). 
The wrought sections shall conform to the following requirem ents as to  tensile 
properties: No. 1.—tensile strength, nun., 35,000 lb./in .2; elongation on 
2 in., min., 8 % . No. 2.—tensile strength, min., 30,000 lb./in.2; elongation on  
2 in., min., 4% .—S. G.

Ten Years’ Progress in Nickel-Copper Condenser Tubes. Anon. (Nickel 
Bulletin, 1932, 5, 234-236).—Ten years ago, condenser tubes were usually 
made of 80 : 20 nickel-copper, b u t more recently the 70 : 30 alloy has been 
used. The behaviour of these tubes shows th a t these alloys are well suited to 
w ithstand the severe conditions imposed on them .—J. H . W.

Controlling Cinema Lighting. Anon. (Nickel Bulletin, 1932, 5, 204).—A 
brief account of the application of nickel-copper alloys, particularly of 
“ F erry  ” wire, an  alloy containing 44% of nickel, to  the construction of 
lighting resistances.—J. H . W.

Utilitarian Uses of Monel Metal in Building Construction. Anon. (Amer. 
Metal Market, 1932, 39, (152), 6 ; and (abstract) Met. Ind . (Lond.), 1932, 41, 
198).—Short note describing th e  application of Monel m etal in  building 
construction in  the U.S.A.-^-J. H . W.

“  Tungum ”  in the Motor Industry. Anon. (Met. Ind . (Lond.), 1932, 41, 
302).— “ Tungum,” an  alloy of unspecified composition, is said to  be a suitable 
m aterial for replacing steel for industrial purposes, in th a t i t  can bo annealed 
to  the softness of copper and work-hardened to a strength comparable to  th a t 
of mild steel. I t  can be welded, &c., and spun, and will take chromium plate 
w ithout interm ediate nickelling. I t  is a  corrosion-resistant alloy, and has a 
22-carat gold colour.—J . H . W.

Closed and Interm ittent Contacts of Light, Heavy, and Difflcultly-Fusible 
Materials. B. Duschnitz (Helios (Fachzeit.), 1932, 38, 300-301).—A review- of 
the metals and alloys used for electrical contacts and  a  discussion of the 
properties necessary- for this purpose.—v. G.
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hard t. E rste Band. 2 Teil : Die technische Elektrolyse wässriger Lösungen. 
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The publication of th is  second p a rt completes volum e I  of the  "  H andbook.” I t  follows 

th e  same lines as P a r t  I ,  of which a  notice appeared in th is  Journal, 1931,47,500, and  completes 
th e  account of the  production of the  m etals b y  electrolysis o i th e ir  aqueous solutions. The 
electrolysis of gold and  silver is d ealt w ith  in tw o sh o rt monographs, each occupying about 
20 pages, w hilst four-fifths of th e  book is devoted to  copper. This section is very exhaustive, 
bo th  from th e  practical a nd  theoretical aspects, and  i t  is well illustra ted  by lino drawings and 
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The la s t nine pages deal w ith the  production of gallium, indium , thallium , tellurium , tung
sten, molybdenum, and  vanadium . These m etals are of very little  industria l im portance, and 
the la s t three, wldch have some special applications, cannot be produced by  electrolysis of 
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contem plated. This section w ill now form  an appendix to volum e I I I ,  and  volum e I I ,  dealing 
w ith  the  application o f electrolysis of aqueous solutions to  the chemical Industry, is already in 
the  press.

The enormous am ount of work involved in compiling th is  handbook—-volume I  has taken 
4 years—will, we feci sure, be accounted well w orth while by  clectrom etallurglsts th e  world 
over.—C. J .  S m rirE tis .

Travail de l ’Aluminium et de ses Alliages. La Fonderie. Demy 8 vo. Pp. 163, 
w ith 53 illustrations. Paris : L’A lum inium  français, 23 bis rue de Balzac. 
Gas, electric  resistance, and  ham m er welding, and  various m ethods of soldering arc 

described from  au  im partia l p o in t of view. The possibility  of a rc  welding is n o t mentioned. 
C alculations for rive ted  jo in ts  in  alum inium  and  D uralum in are explained.—H . IV. G. H .

W ho’s Who, 1933. An Annual Biographical D ictionary w ith which is in
corporated “ Men and Women of the Tim e.” E ighty-fifth year of Issue. 
8 vo. Pp. xlviii +  3648. 1933. London : A, & C. Black, L td . (60s.)
Tens of thousands of biographies are Included in  th is  invaluable annual publication which 

m ust find a  place on th e  desk of everyone w ho has to  deal w ith men and  affairs.— El).

West.]

XXIV.—BOOK REV IEW S

(Continued from pp. 111-112.)

[All books reviewed are contained in the Library of the Institute.]
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I.— PRO PERTIES OF METALS

(Continued from  pp. 113-120.)

On the Alleged Allotropy oî Antimony. A. Schulze and L. Graf (Metall■ 
wirtschaft, 1933, 12, 19-21).—Reversible electrical and dilatometric anomalies 
of antimony are apparently  to  be ascribed to  internal mechanical deformations, 
e.g. elastic displacements of the crystallites against one another; they dis
appear on ageing a t  600° C. and do no t occur in single crystals. No tran s
formation can he detected by X -ray examination a t  high tem peratures.—v. G.

Absorption of Light in Cæsium Vapour. H . J . J .  Braddiek and R . W. 
D itcliburn (Nature, 1933, 131, 132-133).—The absorption of light by caîsium 
vapour (at 270° C. and 0-15-0-6 mm. pressure) lias been measured between 
3184 A. and 1935 A. The absorption a t  a  given wave-length is proportional 
to the pressure. A ttention is directed to  an increase in absorption in the far 
ultra-violet.—E. S. H .

Tensile Properties of Copper at Low Temperature. Masawo K uroda (Sci. 
Papers Inst. Phys. Chem . Res. Tokyo, No. 393, 1932, 163-167).—[In English.] 
Test-picces were cu t from copper p late 3 mm. thick and quenched after 
annealing a t  800° C. Tensile tests were carried out a t  tem peratures from + 1 6 °  
to  — 180° 0. by m eans of an apparatus in which the specimen was immersed in 
petroleum ether cooled by the admission of liquid air. The strcss-strain 
relations resemble those found by Pester (this ./., 1932, 50, 431 ), and show no 
yield-point, in contrast to  the results of Schoenmakcr (this J . ,  1931, 47, 102). 
K. concludes th a t the well-defined yield-point in steels is due to  the crystal 
boundary structure, and not to the resistance of slip within thocrystal.—W. H.-R.

The Elastic Constants of Single Crystals of Copper. Ren’iti Kimura 
(Kinzoku no K enhju  (Journal for the Study o f Metals), 1933,10, (1), 35-45).— 
[In Japanese.] From the modulus of elasticity E  and of torsion n  in  various 
directions, the Voight moduli were found for single-crystal copper a t  room 
tem perature : S n -1012 =  1-291 ; ,S12-1012 =  — 0-523 ; .S+-101- =  1-636;

: J®nooi == 2-06 ; wtllli : »tiooi =  1/1*81. These values are all given 
in  c.g.s. units.—S. G.

Comparative Properties of Oxygen-Free High-Conductivity Phosphorized 
and Tough-Pitch Coppers. W. R. W ebster, J .  L. Christie, and R . S. P ra tt 
(Amer. Inst. M in . Met. Eng. Preprint, 1933, Feb., 1-4).—A comparison of so- 
called “ oxygen-free higli-eonductivity copper ” and the samples reported on 
in an  earlier paper (Proc. Amer. Inst. Metals Div., Amer. Inst. M in. Met. Eng., 
1927, 233; see this J ., 1927, 37, 382; 1928, 40, 461). I t  is found th a t the 
oxygen-froo copper resembles phosphorized electrolytic, ra ther th an  the 
tough-piteh electrolytic in the annealing tem perature a t  which softening starts. 
The oxygen-free copper shows high values for reduction in area lying on a very 
flat curve. Phosphorized copper is better suited to  the manufacture of small 
seamless tubes than  is tough-pitch copper. The oxygen-free variety  can also 
w ithstand more severe drawing operations in greater consecutive numbers than  
even the phosphorized copper. Annealing scale flakes off the la tter, but 
not off the former.—W. A. C. N.

The Recovery of the Electrical Resistance of Copper, Silver and Gold, and of 
Platinum and Palladium from the Effects of Cold-Work. G. Tam m ann and 
K . L. D reycr (Ann. Physik, 1933, [v], 16, 111-119).—The changes in the 
hardness and electrical resistance of copper, silver and  gold, and of the thermo- 
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electric power of platinum  and palladium, has been determined during anneal
ing of the cold-worked metals. In  the case of the first three the decrease 
of hardness occurs w ithin the same tem perature range as the decrease in 
resistance; this range is lower for silver than  for copper and gold. The 
resistance and thermo-electric properties of platinum  and palladium decrease 
a t  tem peratures much below those a t  which softening occurs. The softening 
tem peratures of copper, silver, and  gold are reduced by increased cold-work, 
whereas they remain constant for platinum  and palladium w ith reductions 
between 15% and 40% . These differences are discussed w ith reference to  the 
position of the metals hi the Periodic Table.—v. G.

The Extraction of Germanium from Germanium-Bearing Spelter Retort 
Residues. Howard S. Gable (Bee. Irav. chim., 1933, 52, 225-228).— [In 
English.] Germanium has been extracted from the re to rt residues from 
Missouri zinc ores. The.residue is heated a t  about 1350° C. w ith  a largo excess 
of carbon; zinc distils off, whilst germanium is no t markedly volatile a t  this 
tem perature. The germanium in the residue is then trea ted  w ith  hot hydro
chloric acid and separated by distillation as germanium tetrachloride. Spectro
scopic examination showed th a t the germanium thus obtained was contam i
nated  only by silicon and iron in appreciable quantities. Spelter re to rt 
residues are suggested as a  commercial source of germanium. The germanium 
content varies from 0-1 to 0-5% of the original residue, the m aterial is cheap, 
and the method of extraction simple.—E. S. H.

The Electrical Conductivity of Mercury at High Temperatures. W erner 
Braunbek (Z . Physik, 1933, 80, 137-149).—Tho following relative values of the 
electrical conductivity of mercury under 300 atmospheres pressure have been 
determined a t  the respective tem peratures (°C.) s ta ted : 0°, 1-00; 100°, 
0-91; 200°, 0-82; 300°, 0-735; 400°, 0-65; 500°, 0-57; 600°, 0-50; 700°, 
0-435 ; 800°, 0-38; 900°, 0-33. The following values of the pressure coeffi
cient x  105 of change of resistance a t  pressures of between 300 and 600 
atmospheres were also found a t  tho respective tem peratures: 0°, 3-2; 100°, 
3-7; 200°, 4-3; 300°, 5-1; 400°, 5-9; 500°, 6-8; 600°, 7-9. The results are in 
good agreement with those of Birch [Phys. Rev., 1932, 41, 641],—J . S. G. T.

Deposits of Metallic Mercury by High-Frequency Discharge. D. Banerji 
and Radharam an Ganguli (Phil. Mag., 1933, [vii], 15, 676-681).—Coloured 
rings, duo to  deposition of mercury, are found to  occur under certain conditions 
on the inside wall of a  high-frequency electric discharge tube containing mercury 
vapour and fitted w ith external electrodes.—J . S. G. T.

The Effect of Mercury Vapour on Sliding Contacts. R . M. Baker (Electric J .,  
1932, 29, 64-65).—The voltage drop across a sliding contact between brass or 
copper rings and  carbon brushes operating in a  non-oxidizing atm osphere of 
hydrogen or nitrogen was reduced by as much as 90% when a  small am ount 
of mercury vapour (derived from a  mercury seal) was present. The am ount 
of mercury causing the effect is very small. No mercury was visible on the 
surface of the ring after running 2-3 weeks.—J . C. C.

The Electromotive Behaviour of Nickel and Cobalt. Erich Muller and 
J . Jan itzk i (Z. physikal. Chem., 1932, [A], 162, 385-397).—Nickel and cobalt 
resemble iron in their electromotive behaviour, which is exhibited only on 
damaged places, so th a t the compact m etal shows only a  limiting potential a t 
which the rate  of diffusion of the ions into solution is the same as the ra te  of 
diffusion of the discharged hydrogen atoms. I t  is doubtful w hether in neutral 
salt solutions the reversible limiting potential of nickel is ever reached. For 
cobalt in normal cobalt chloride solution eH =  — 0-292 v.—B. Bl.

X-Ray Studies on the Diffusion of Cooper into Nickel. Chujiro Matano 
(Menu Coll. Sci. Kyoto Im p. Univ., 1932, [A], 15, 351-353).— [In  English.] 
Cf. this J ., 1931, 47, 71, 475; 1932, 50, 291. From measurements of the 
changes in radii of the Debye rings, the eoeffs. of diffusion of copper into
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nickel have been determined as 3-5 X I0-7 cm.2/day a t  650° C. and 1-9 X J O-6 
cm.8/day a t  890° C.—E. S. H.

A New Determination of the Atomic Weight of Osmium. Raleigh Gilchrist 
(U.S. Bur. Stand. J .  Research, 1932, 9, 279-290; and U.S. Bur. Stand. Re
search Paper No. 471; also (short note) Met. Ind . (Lond.), 1933, 42, 154).—• 
A method is described for the preparation of pure osmium. The value of 
the atom ic weight of osmium is calculated from the average percentage of 
osmium found in carefully prepared samples of ammonium chloro-osmate and of 
ammonium bromo-osmate. The value obtained from the ratio  (NH1)20sC18 ; Os 
is 191-53, and from the ratio  (NH4)2OsBr0 : Os is 191-57, based on the values 
for nitrogen, hydrogen, chlorine, and bromine given in tho International Table 
of Atomic Weights for 1932. Tho weighted average value is 191-55. The 
densities of ammonium chloro-osmato and  of ammonium bromo-osmate a t  
25° C. were found to  be 2-93 and 4-09 grm ./cm .3, respectively.—S. G.

The Production of Polonium from Radioactive Lead Salts. S. Meyer (Anz. 
Alcad. IFt'ss. Wien, 1931, 68, 84).—Two methods are described: (1) the 
polonium was separated as an isomorphous polonium lead tellurato. By 
separating the lead as sulphate and  the tellurium as metal, the polonium alone 
remained in solution. (2) The polonium was attached to  a  platinum  colloid 
as carrier, and after exposure to  the quartz mercury vapour lamp the platinum 
was separated and  the polonium distilled in a  stream  of hydrogen.—W. A. C. N.

The Optical Constants of Transparent Silver. H ans M urmann (Z . Physik, 
1933, 80, 161-177).—-A method for determining tho optical constants n, k  of 
thin absorbing layers of known thickness deposited on a transparent plate is 
described and applied to  the case of a deposit of silver. The dependence of n 
and k  on the thickness of deposit is discussed. Tho density of a layer of silver 
of thickness 15 m g is the same as th a t of massive silver.—J . S. G. T.

The Diffusion of Thorium in Tungsten. Gorton R. Fonda, Andrew- H. 
Young, and Amy W alker (Physics, 1933, 4, (1), 1-6).—Thoriated tungsten wires 
liave been heat-treated  in  gas so as to  develop variations in grain-size ranging 
in length from 4 p. to 3 cm. These variations produced marked changes in the 
thermionic emissive characteristics, e.g., rates of de-activation and duration 
of emissive life a t  norm al operating tem perature. The heat of diffusion was 
unaffected. The intergranular diffusion of thorium  through tungsten is too 
rapid to  be measured. The conception th a t the observed phenomena depend 
entirely on such diffusion is in  accord w ith the existence of a critical grain-size 
for the realization of a  maximum emissive life. Experim ents demonstrating 
the spreading of thorium  atom s over the surface of a tungsten single-crystal, 
and showing the effect of slight strains in the crystal lattice on activation, are 
described.—J .  S. G. T.

Experiments on the Contact Potential of Zinc Crystals. W. A. Zisman and
H. G. Yamins (Physics, 1933, 4, (1), 7-9).—Experim ents showing th a t it is 
possible to  obtain a  reproducible contact p.d. on zinc in air a t  ordinary pressures 
by using the cleaved surface of a single crystal, are described. I t  is suggested 
th a t the lack of reproducibility of the Volta effect of turned or scraped surfaces 
of zinc is due to  anisotropy of the crystals, and not to  condensation phenomena 
associated w ith roughness of the surface. Confirmatory evidence is found in 
the reproducibility of the contact p.d. of turned and scraped surfaces of copper. 
Ende’s suggestion th a t emery embedded in the metals gives rise to false p.d. 
is shown to be correct. Em ery increases the p.d. between zinc and gold by 
about 0-4 v . ; rouge decreases i t  by about 0-5 v.—J . S. G. T.

The Exact Determination of Specific Heats a t Elevated Temperatures. 
H I.—Systematic Study of the Causes of Experimental Error in the Use of the 
Metallic Calorimeter and in the Measurement of the Specific Heats of Worked 
Metals. F . M. Jaeger, E . Rosenbohm, and J .  A. B ottem a (Rec. trav. chim.., 
1933, 52, 61-84).—A ttention is directed to  the discordance of published
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experimental da ta  concerning the specific heats of metals and the variation of 
these values w ith tem perature. The phenomena accompanying the exchange 
of heat between a  m etal calorimeter and its surroundings are considered, and 
i t  is shown th a t the apparent invalidity of Newton’s law m ust be attribu ted  to 
the properties of the Dewar flask employed. The necessary cooling correc
tions are discussed. The value obtained for the specific heat is influenced very 
strongly by the particular in ternal condition of polycrystallino metal, which is 
as a  rule ill-defined, even when allotropic modifications are absent. This is 
regarded as tho principal cause of lack of reproducibility. W hen the metals 
are subjected to  a definite therm al treatm ent, the internal structure is stabilized, 
and reproducible results are obtained. These features are illustrated by 
measurements of the specific heats of platinum , silver, copper, and gold.

—E . S. H .
The Change in Thermo-Electric Power on Recovery of Metals from Cold- 

Work. G. Tam m ann and G. Bandel (Ann. Physik, 1933,.[v], 16, 120-128).— 
Tho thermo-electric power of m etal wires drawn to various degrees of hardness 
has been measured against fully-annealed wires of the same m etal and the 
effect of tem perature on the e.m.f. has been determined. F or wires drawn 
down to 95-98%  reduction, silver gives 0-5, copper 0-10, gold 0-05, magne
sium 0-14, iron —0-4, nickel 0-95, platinum  0-07, palladium 0-8 v./° C-, and 
aluminium zero against tho corresponding annealed wire. Tho e.m.f. in the 
case of silver rises linearly w ith  the degree of reduction. Tho tem perature 
interval during which th e  thermo-electric power of silver decreases coincides 
approxim ately w ith th a t in  winch the recovery of the electrical resistance 
occurs. The e.m.f. of the hard/soft silver couple decreases by about 20-30%  
during 2 weeks’ storage a t  room tem perature.—v. G.

Exploring the Conductivities of Molten Metals. Anon. (Electric J ., 1932, 
29, 193).—A note, illustrated by resistivity-tem perature curves for tin , copper, 
and two copper-tin alloys containing 4%  and 2% tin , respectively. These 
were obtained from measurements of the voltage drop between contacts a t  the 
ends of a  porcelain rod which was mounted in a  fused quartz tube and  immersed 
in  the molten m etal through which a  constant current was passed.—J . C. C.

A Theory of the Change of Electrical Resistance in Metals Caused by Hydro
static Pressure. K 6taro Honda, Tam otu Nishina, and Tokutaro H irone (Sci. 
Pep. Tdhoku Im p. Univ., 1932, [i], 21, 851-868).— [In  English.] See abstract 
from another source, this J ., 1932,50,422.—E . S. H .

Change of Electrical Resistance Due to Magnetization. W alther Gerlach 
(Physilcal. Z ., 1932, 33, 953-957).—Read before the V III  Deutsche Physikcr- 
tag, September, 1932. The following m atters are discussed : (1) the relation 
between tho tem perature coeff. of electrical resistance of a ferromagnetic metal, 
e.g., nickel, and its  magnetic energy; (2) change of electrical resistance associ
ated  w ith magnetization in  the neighbourhood of the Curie po in t; and 
(3) change of electrical resistance in intense fields below the Curie point.

—J . S. G. T.
Superconductivity in Metals. E . L. Hill (Rev. Sci. Instruments, 1933, 

[N.S.], 4, (1), 3-6).—A very readable article, briefly summarizing knowledge of 
th e  phenomenon of superconductivity in  metals, is presented.—J. S. G. T.

Theory of Superconduction,—H. R. de L. Kronig (Z . Physik, 1933, 80, 
203-216).—Cf. J ., this volume, p . 118. A theory of superconduction, explain
ing why only elements of small atom ic volume and m any outer electrons can 
function as superconductors, is developed.—J. S. G. T.

Transverse Magnetostriction Effect. W erner Fricke (Z. Physik, 1933, 80,
324-341).—A method, employing high-frequency fields, for the investigation 
of the transverse magnetostriction effect in  cylindrical rod's is described and 
results obtained w ith iron, nickel, and cobalt are detailed.—J . S. G. T.
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I I — PRO PERTIES OF ALLOYS

(Continued from  pp. 120-128,)

Thermal Expansivity of Aluminium Alloys. L. W. Kempf (Amer. Inst. 
M in. Met. Eng. Preprint, 1933, Feb., 1-15).—D ata  have been gathered during 
the examination of a  great num ber of alloys used in  the development of an 
aluminium piston having relatively low therm al expansion. The apparatus 
was essentially of the (U.S.) Bureau of Standards type. Pure metals were used 
in the alloys. Generally by adding metals of lower therm al expansivity to 
aluminium an  alloy is produced w ith a  lower coeff. of expansion th an  th a t of 
pure aluminium. The la tte r decreases w ith increasing quantities of the alloy
ing element when the coeff. of expansion of the la tte r  is lower than  th a t of pure 
aluminium. Copper, silicon, nickel, and iron are increasingly efficacious in 
this order in reducing the coeff. of expansion of aluminium. Some variation 
arises in the results for copper as compared w ith those of some previous 
workers. I t  is pointed out th a t structural changes atten d an t on the reheating 
during the determ ination of therm al expansion may, if disregarded, bring 
about relatively large errors in the determination. Approximate coefficients 
of therm al expansions fo ra  num ber of commercial aluminium alloys have been 
estimated. Basic da ta  available on the effect of various alloying elements 
on the therm al expansion of pure aluminium have been used.—W. A. C. N.

The Equilibrium Diagram of the Binary System Antimony-Manganese. 
Takejiro Murakami and Atsuyoshi H a tta  (Kinzoku no K enbju  (Journal for  
the Study of Metals), 1932, 9, (11), 465—175).—[In  Japanese.] The equilibrium 
diagram of the antimony-manganese system has been determ ined by means 
of therm al analysis, electrical resistance measurements, and microscopic 
examination. In  th is system there exist 3 interm etallic phases, ij(MnSb), 
t(Mn3Sb2), and 8(Mn2Sb). The -phase has practically no solubility range 
and forms a  eutectic w ith antimony a t  570° C., 9 '5%  manganese. The e-phase 
is formed by the peritectic reaction m elt -j- 8 £ a t  872° C., th e  existing
range being 32—41% manganese. The S-phaso exists in  the range 45-50%  
manganese a t  high tem perature, and 47-48%  manganese a t  room tem perature. 
The 8-phase forms a eutectic w ith the (3-phase (Mn) a t  922° C., 55% manganese. 
The (3-phase is produced by the peritectic reaction m elt +  y B a t  1202° C. 
On further cooling, the [3-phase is resolved into the a-(Mn) and S-phases a t 
677° C., 94-5% manganese by the eutectoid reaction (3(Mn) a(Mn) +  8. ^

—S. G.
Resistance to Fatigue of some Aluminium Casting Alloys. B- Cazaud {Bull. 

Assoc. Tech. Fonderie, 1932, 6, 485^86).—Results are cited for the following 
alloys : (1) aluminium 92, copper 8% , sand-cast; (2) aluminium 88, copper 
12%, chill-cast; (3) aluminium w ith silicon 5, 12, and 18%, chill-cast.—W. N.

Beryllium Alloys. R . S traum ann (Uhrmacherkunst, 1932, 57, 655-656; 
and (abstract) Z. Instrument., 1933, 53, 93).—The hardening effect of beryllium 
on copper is described. Alloys of copper-beryllium, nickel-beryllium, iron- 
nickel-beryllium, and chromium-nickel-beryllium are useful in the m anu
facture of watches and  clocks. A copper-beryllium alloy (2-5% beryllium) is 
particularly useful for springs and driving p arts ; i t  is non-magnetic, is less 
liable to  break than  steel, and does no t rust. The nickel-beryllium alloy is 
suitable for springs th a t have to  w ithstand high tem peratures. All the alloys 
should be m elted in a  vacuum in order to  avoid the form ation of beryllium 
oxide.—E. S. H.

An Electrochemical Investigation of Cadmium-Silver Alloys. Arne 
Olander (Z. physikal. Chem., 1933, [A], 163, 107-121).—The electrode potential 
of the cell cadmium (liquid) [ lithium , rubidium, cadmium chloride [ cadmium -



silver alloy (solid) and its  tem perature coeff. have been determined for 71 alloys 
between 330° and 555° C. The results agree, in the main, w ith the known 
equilibrium diagram, except th a t a 8-field has been separated from the y-field. 
The 8-phaso has a lattice structure which is identical w ith th a t of the y-phase, 
and i t  is assumed th a t the y-phaso has an oriented and the 8-phase a  random 
atomic distribution. The fi'-phaso bears a similar relation to the (3-phase as 
they-phase to  the 8. The heats of transform ation of y into 8 and of (3' into (3 
have been calculated and the deviation of the oriented atomic structure of the 
¡3' and y-pliases from the perfect orientation has been estim ated.—B. Bl.

Calcium Alloys [of Lead and Copper]. R . R . Syromiatnikov (Metallurg 
(Metallurgist), 1931, 6, 460-485; Chem.Zentr., 1932,103, II , 3615-3616).—[In 
Russian.] Calcium forms two compounds w ith  lead, P b 3Ca, melting point 
670° C., and  PbCa. P b 3Ca forms a eutectic w ith lead (melting point 330° C.) 
and w ith PbCa (melting point 630° C.) containing 9-2% calcium. Alloys w ith 
more than  16% calcium cannot be prepared under a  calcium chloride slag ; on 
melting calcium w ith lead under slags containing chlorides of lithium, sodium, 
potassium, or barium, alloys are obtained which contain more or less of the 
m etal in the slag. Iron crucibles are the only satisfactory containers for 
melting the alloys, the use of clay or porcelain crucibles resulting in contam ina
tion of the alloy w ith aluminium and silicon. Alloys w ith up to  10% calcium 
can bo prepared by electrolysis of a  m ixture of calcium chloride and fluoride 
over molten lead which is kep t stirred during the process; w ith current a t  
18 v. external heating of the crucible is unnecessary. Rapidly-cooled calcium - 
lead alloys are harder than  slowly-cooled alloys, b u t lose their ex tra  hardness 
after annealing a t  175° C. Calcium-copper alloys w ith  up to  16-8% calcium 
can bo prepared by adding calcium to  molten copper under a  calcium chloride 
and fluoride flux using a  copper rod; iron rods contam inate the alloys w ith 
iron. The 16% calcium alloy has a  structure comprising copper crystals 
surrounded by the copper-Cu8Ca eutectic and forms a  suitable m aterial for 
use in deoxidizing copper. W ith 0-5% calcium the conductivity of copper 
falls to  50%  of th a t of pure copper, bu t the hardness and tensile strength  are 
scarcely affected; addition of molybdenum does no t overcome the effect of 
calcium on the conductivity of copper as sta ted  by Regelsberger.—A. R . P .

Physical Properties and Structure of the Binary System Iron-Cobalt. A. 
Kussmann, B. Scharnow, and A. Schulze (Z . tech. Physih, 1932, 13, 449-460). 
—The abnormally high conductivity a t  low tem peratures of body-centred 
cubic iron-cobalt alloys in the middle of the system corresponds w ith  a  high 
saturation magnetization; the density, therm al expansion, and hardness do 
no t show any peculiarities, and the alloys probably consist of an  ordered 
solid solution phase of the p'-brass type. The transform ation from random 
to regular orientation cannot be suppressed by quenching, and  shows no (or 
only a  very small) hysteresis. A t the upper lim it of the transform ation range 
of the alloy w ith 52% cobalt, which should lie a t  about 800° C., no sharp 
transform ation point has so far been found by electrical measurements. This 
probably lies a t  still higher tem peratures ju s t below the y -a  change point, 
and either consists of a  change in  the sta te  of the valency electron system 
without rearrangement of the atom s or of a close proportionality between the 
lattice changes and the atom ic grouping.—J . W.

Notes on the Copper-Rich Alloys. H. C. A nstey (Metallurgia, 1933, 7, 
117-118).—The development of copper alloys is briefly reviewed and the 
effect of small percentages of other elements such as zinc, tin , lead, silver, 
silicon, and phosphorus on the modulus of elasticity, coeff. of expansion, and 
electrical conductivity of copper is discussed. Special reference is made to  
the “ aluminium-bronzes ” and  to their increasing application in engineering 
due to their high tensile strength, which is retained a t  elevated tem perature, 
and which results from their modification w ith small percentages of nickel and
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iron. I t  is also suggested th a t in the future development of alloys it  may bo 
possible to determine m athem atically the subsequent conditions which will 
result when two or more systems combine.—J. W. D.

Investigation on the Influence of the Thermal Treatment on the Magnetic 
Properties of Geissler Alloys. W. W. Sholobow (Metallurg (Metallurgist),
1931, 6, 856-868 ; Chem. Zentr., 1932, 103, I I , 3615).— [In Russian.] The 
residual magnetism of the alloys decreases with increase in tem perature and 
reaches zero between 150° and 350° C. except in the case of the alloy containing 
copper 57-3, manganese 26-2, and aluminium 16-5%, the magnetism of which 
increases w ith increase in tem perature. In  alloys in  which the residual 
magnetism decreases on heating i t  increases during cold-rolling ; and in alloys 
in which it  increases on heating it  decreases during cold-rolling. Hard-rolled 
alloys lose their magnetism a t  lower tem peratures (150°-250° C.) than  similar 
annealed alloys (250°-350° C.). The change in the magnetic properties caused 
by tem perature changes appears to have no connection w ith the transform a
tions revealed by therm al and micrographie analysis.—A. R. P.

Rate of Precipitation of Nickel Silicide and Cobalt Silicide in the Hardenable 
Copper-Nickel-Silicon and Copper-Cobalt-Silicon Alloys. Curtis L. Wilson, 
Horace F. Silliman, and Eugene C. Little (Arncr. Inst. M in. Met. Eng. Preprint, 
1933, Feb., 1-12).—The paper arises ou t of a  paper by Corson (this J„  1928, 
40, 505). I t  shows th a t although the rato of precipitation increases -with the 
reheating tem perature in a general way it  does no t do so continuously. The 
discontinuities are shown on curves which are supplementary to  Corson’s. 
Modifications in the solubility curves arc suggested. The hardness of the heat- 
treated nickel silicide alloys was found to  depend on the percentage of nickel 
silicide present, the quenching tem perature, the tem perature of reheating the 
quenched specimens, and the length of tim e the specimens were held a t  the 
reheating tem perature.—W. A. C. N.

Investigations on the Equilibrium Relations of Heavily Alloyed Bronzes.
I.—Studies on the Copper-Nickel-Tin System. H .—Studies on the Equili
brium Diagram of the Lead-Tin Bronzes. J .  Veszelka (Banyamêrnôki es 
Erdomèmôki Fôiskola lânydszati es Kohâszati oszldlyânak Kôzlemènyeibôl,
1932, 4, 1-24, 25-42; and M itt. berg. hiitt. Abt. Kgl. Hochschule Berg.- u. 
Forstwesen zu Soprm , Ungam, 1932, 4).—[In  German.] (I.— ) The ternary 
system nickcl-copper-tin contains 5 quasi-binary systems, viz., coppcr-Ni4Sn, 
copper-Ni3Sn2, Cu.,Sn-Ni3Sn2, Cu3Sn-N i3Sn, and CueSn5-N i3Sn2, from which 
it appears th a t nickel has a greater affinity than  copper for tin. The equilibria 
in the ternary  system have been investigated by therm al and micrographie 
analysis of alloys w ith constant nickel contents of 2, 4, 7, 10, and. 15%, 
and of alloys w ith a  constant tin  content of 25%, as well as by determ ina
tion of the isothermals for 750°, 700°, and 500° C. The characteristic solidi
fication and transform ation reactions in copper-tin alloys are suppressed by 
the presence of more than  4%  nickel, and the peritectic horizontal a  +  liquid 
— h- (3 becomes a  surface w ith 7%  nickel corresponding w ith no definite 
reaction other than  the end of the solidification process. W ith increasing 
nickel the (3-field becomes smaller, and finally disappears a t  5%  nickel, the 
y-phase solidifies over a  spherical surface, and, w ith more than  7%  nickel, 
the a- and y-phases form a  eutectic mixture. The transform ation tem perature 
of 3 is increased by addition of nickel, and w ith 4%  nickel i t  begins immedi
ately after the alloy solidifies. The y-phase is stabilized by addition of nickel 
as the N i3Sn2 thereby formed remains in solid solution dowm to room tem pera
ture; no decomposition into (a -f- 8) occurs, therefore, except when the nickel 
content is low' or the tin  content very high. In  the quasi-binary system 
copper-Ni3Sn2 the solubility of the compound in  copper increases rapidly 
w ith rise of tem perature, hence these alloys, especially those w ith 3-15%  
nickel, can be hardened by quenching and ageing. The paper contains
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numerous sectional equilibrium diagrams and photomicrographs of charac
teristic structures. (II.— ) C f../., th is volume, p. 12. Lead affects only slightly 
the solidification and transform ation processes of tin-copper alloys ; the only 
new reactions caused by lead are the formation of a lead-rich liquid by a 
monotectic reaction similar to  th a t which occurs in lead-coppcr alloys, and
the reaction a  — liquid (copper) >- (3 -f- liquid (lead) which occurs over a
wide concentration range a t  772° C. The miscibility gap in the quasi-binary 
system Cu3Sn-lead begins a t  2%  lead.—A. R . P.

Precipitation of Alpha from Beta Brass. Oscar T. Afarzko (Amer. Inst. M in . 
Met. Eng. Preprint, 1933, Feb., 1-10).—An a ttem p t to  determine tho char
acter of tho necdlc-like a-phase precipitate in the copper-zinc system and also 
the orientation relationship between the m atrix  and the precipitate. A 
sum m ary of recent work on this and cognate subjects is given. Alloys con
taining 62, 60, 58, and  56% copper, respectively, were used. They were 
prepared from very pure materials. H eat-treatm ent consisted in quenching 
a t  a  controlled ra te , rapid quenching followed by reheating, and  rapid quench
ing after furnace cooling various am ounts below the transform ation tem per
atures. The quencliing media were tap  water, cold air blast, still air furnace, 
sand and oil a t  200° C. Two types of precipitate were ultim ately observed, 
depending on tho tem perature of precipitation. A t high tem peratures it  
occurred in  needle form, and a t  low- tem peratures in  plates. I t  was found 
th a t a  (111) plane and [O il] direction of the precipitate are parallel to  a (Oil) 
plane and [ i l l ]  direction of the m atrix.— W. A. C. N.

Studies on Brasses.  Moustacas a n d  Merle (Usine, 1931, 40, (23),
33).—A bstract of paper read before tho  10e. Congrès de Fonderie. Many 
foundry troubles, especially w ith  brass, are thought to  be due to  tho metal, 
and would be avoided by closer eo-opcration between the refiner and the 
founder. Differences in properties of brasses having practically the same 
chemical composition are thought to  be due to  “ brass disease,”  and a  small 
am ount of afflicted m etal m ay contam inate a  charge.—H . W. G. H.

The Precious Metal Alloys of Gold, Silver, and Nickel. F . Renaud (Bull. 
Assoc. Tech. Fonderie, 1932, 6 , 444-448).—The gold-nickel alloys are in terest
ing metallurgically on account of their sensibility to  heat-treatm ent a t  low 
tem peratures which is accompanied by structural modifications. Silver- 
nickel alloys, on the other hand, offer problems w ith regard to  the solubility 
of the metals in one another and to the homogeneity of the resulting materials. 
The equilibrium diagrams and physical properties of these alloys are discussed.

—W . A. C. N.
Investigations on the Solid Solution System Gold-Silver and on Its Attack- 

ability by Nitric Acid. M. Le Blanc and W . E rler (Ann. P hjsik , 1933, [v], 16, 
321-336).—Testa on tho solubility of gold-silver alloys in  nitric acid of such 
a  density th a t it  ■will not dissolve pure gold show th a t there are no well-defined 
resistance limits a t  49° C. Even alloys ■with less than  48 atom ic-%  silver lose 
some silver after prolonged exposure to  the acid. Tho attackability  rises a t  
first slowly, then rapidly, and finally slowly again w ith increasing silver until 
a  solubility equal to  th a t of pure silver is reached. The steep rise in  the 
solubility lies between 57 and 62 atomic-% silver, bu t depends to  some extent 
on the time, density of the acid, and degree of working, cold-working increasing 
the rate  of dissolution of th e  silver. Determ inations of the lattice constants 
agreed well w ith those of Sachs and W eerts ; the minimum of the constants, 
however, was found a t  about 50 atom ic-%  silver.—v. G.

White Metal Bearing Alloys : Mechanical Properties at Different Tem
peratures and Service Tests. H arry K . Herschman and John  L. Basil (U .S. 
Bur. Stand. J .  Research, 1933, 10, 1 -5; and U.S. Bur. Stand. Research Paper 
No. 512).—A moro complete discussion of the details and results of th is  in 
vestigation was presented in  a paper read before the American Society for
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Testing Materials (see t h i s 1932, 50, 429), Some additional work has since 
been completed; th is  included (1) a  metallographic study of the alloys tested, 
and (2) the determ ination of the mechanical properties of hardened lead B 
(lead 98, sodium 0-65, potassium 0-3, calcium 0-75, lithium  0-4%).—S. G.

Thermal and Electrical Conductivities of a Number of Magnesium Alloys 
and Their Relation to the W iedemann-Franz Law. Rimpei Kikuchi (Sci. Rep. 
Tdhoku, Im p . Univ., 1932, [ij, 21, 585-593).— [In German.] Cf. t h i s 1932, 
50, 732. The therm al and  electrical conductivities of pure magnesium and of 
binary alloys of magnesium containing up to about 6%  of other metals liavo 
been determined. The alloying m etals decrease both conductivities progres
sively, the m agnitude of the effect produced increasing in  the order copper, 
nickel, silver, zinc, tin , aluminium. The W iedem ann-Franz law holds only 
approximately.—E. S. H.

Tensile Properties of Cast Nickel-Chromium-Iron Alloys and of Some Alloy 
Steels at Elevated Temperatures. William K ahlbaum  and Louis Jordan 
(U.S. Bur. Stand. J . Research, 1932, 9, 327-332; and U.S. Bur. Stand. Re
search Paper No. 474).—The tensile properties as measured in “ short-tim e 
tests were determined for a  medium-manganese steel a t  900° F . (482° C.); for 
a  series of east nickel-chrom ium -iron alloys containing carbon 0-5, chromium 
35, and nickel 10-45%, a t  a  tem perature of 1550° F . (843° C .) ; and for 
3 tungsten-chrom ium -vanadium  steels and 4 m olybdenum-chromium- 
vanadium steels a t  tem peratures of 850° and 1000° F. (454° and 538° C.). 
The nickel-chromium alloys showed no marked change in proportional lim it 
a t  1550° F . (843° C.) over the range of composition studied. W ith nickel 
contents above 30%, the tensile strengths of the alloys decreased noticeably 
and the ductility  increased.—S. G.

Special Cupro-Nickel Alloys. M. Ballay (Bull. Assoc. Tech. Fonderie, 1932, 
6 , 203-208).—Cf. this J ., 1932, 50, 541. Initially  the equilibrium diagram of 
the copper-nickel series and the physical properties of the m ost im portant 
commercial alloys in th a t series are discussed. The effect of impurities in 
modifying those physical properties is enlarged upon. Especial a tten tion  is 
given to Monel metal. Separate sections are devoted to the consideration of 
copper-nickel alloys containing varying am ounts of silicon and tin , both 
separately and together. Alloys containing aluminium aro employed in the 
cast state, and are said to  have good mechanical resistance, and to be reason
ably resistan t to  corrosion, particularly by sea-water. Alanganese in  small 
quantities increases the hot-working properties.—W. A. C. N.

Copper-Nickel Alloys Containing Silicon. M. Ballay and A. Le Thomas 
(Bull. Assoc. Tech. Fonderie, 1932, 6 , 598-611).—Cf. this J . ,  1932, 50, 541, 661. 
The resistance to  oxidation, erosion, and shock, and the satisfactory physical 
properties of copper-nickel-tin alloys are first discussed and illustrated by 
curves and results. While the influence of manganese, antimony', zinc, and 
lead in these alloy's is negligible, th a t of silicon is im portant. The effect of 
silicon on various standard copper-nickel-tin alloys, up to  a  content of 5%  
silicon, has been studied. Photomicrographs are given to  indicate the various 
structural changes.—W. A. C. N.

On the Equilibrium Diagram of the Binary System Nickel-Zinc. K anzi 
Tamaru (Kinzohu no Kenkyu (Journal for the Study of Metals), 1932, 9, (12), 
511-626).—[In  Japanese.] See abstract from the English copy of th is paper, 
J ., th is volume, p. 15.—S. G.

Factors Determining the Properties of White Bearing Metals. J . Neill 
Greenwood and G. B. O’Malley (Proc. Australian Inst. M in. Met., 1932, (87), 
207-215).—A brief resume of the properties of tin- and lead-base bearing 
metals and the effect of casting conditions on the structure and behaviour 
during use.—A. R . P.



186 •Abstracts o f  Papers

Magnolia Metal. Anon. (Technique moderne, 1031, 23, 27).—An outline of 
the properties of this alloy.—-H. W. G. H.

[Report on] Inorganic Chemistry. H. B assett (Ann. Rep. Prog. Chem., 
1932, 29, 74-95).— A  review of recent work on the chemistry of non-ferrous 
metals. . References are given to  work on the following system s: silver- 
coppcr-manganese, iron-nickel-phosphorus, iron-zirconium, iron-cobalt- 
tungsten, iron-cobalt-m olybdenum ; silver-copper-zinc, aluminium-mag- 
nesium-silicon, aluminium-magnesium-copper, alumininm-copper-silicon, 
alum inium-copper-iron, iron-cobalt-carbon, and iron-cobalt-chromium .

—E. S. H.
On the Existence of Resistance Limits in Solid Solutions with Random 

Atomic Distribution.—II. U. Dehlinger and R . Glocker (Ann. Physik, 1933, 
[v], 16, 100-110).—In  continuation of earlier work (see th is 1932, 50, 
(307) it  has been calculated th a t the frequency of chains consisting of two of 
the less noblo atoms in a solid solution lattice decreases rapidly a t  29 atom ic-% , 
and those consisting of three such atom s a t  21 atomic-%. However, all these 
calculations give a very close approxim ation to zero solubility, b u t no t com
plete insolubility, as has been observed experimentally a t  Tam m ann’s 
suggested “  resistance limits ” . I t  is therefore assumed, and this is supported 
by the researches of Graf (see t h i s 1932,50,355), th a t the atom s of the noble 
m etal go into solution from the surface layer a ttacked by the solvent, and 
then arc again precipitated in  the voids in  the second layer, and thus, if their 
concentration therein is sufficient, further a ttack  is hindered.—v. G.

Contribution to the Investigation of the Cathodic Disintegration of Metallic 
Alloys.—D3.-IV. L. Bclladen (Oazz. chim. ital., 1932, 62, 493-496, and 497- 
502).—Cf. th is •/., 1932, 50, 354. (III.—) The cathodic disintegration of 
bism uth-antim ony and copper-tin alloys is shown graphically as a  function of 
the composition. (IV.— ) The results obtained in  the whole scries aro discussed 
w ith reference to  the crystal sym m etry and lattice structure of the various 
alloys investigated. The composition of the dusts obtained from solid solu
tions, interm etallic compounds and eutectics, and the influence of cold-working 
and annealing on the pulverization of copper are discussed, and a definite 
relation between pulverization and lattice param eters has been established.

—G. G.
The Exact Determination of Specific Heats a t Elevated Temperatures. 

IV.—The Law of N eumann-Joule-Kopp-Regnault Concerning the Additivity 
of Atomic Heats of the Elements in Their Chemical Compounds. F . M. Jaeger 
and J . A. B ottem a (Ree. trdv. chim., 1933, 52, 89-111).—See th is J .,  1932, 50, 
47S.—E. S. H.

The Magnetic Susceptibility of Several Systems of Binary Alloys [Au-Ag ; 
Au-Cu ; S b -B i; P t-Pd ; S n -B i; Bi-Pb ; Cd-Sn ; Sb-Pb ; Bi-Te ; Al-Sn].
Yosomatsu Shimizu (Sci. Rep. Tdhoku. Im p. Univ., 1932, [i], 21, 826-S50).— 
[In English.] The relation between magnetic susceptibility and concentration 
has been examined in  the systems gold-silver, gold-copper, an tim ony- 
bismuth, and platinum -palladium  (which form continuous solid solutions), and 
also in the systems tin-bism utll, bism uth-lead, cadm ium -tin, antim ony-lead, 
bism uth-tellurium , and  alum inium -tin. All the specimens were prepared by 
melting and annealing in  a  vacuum. The great effect of absorbed gases is 
emphasized, and the curious results obtained by previous investigators of these 
systems are a ttribu ted  to  the neglect to  m elt and  anneal in  a  vacuum. In  the 
case of alloys which form continuous solid solutions the maximum deviation of 
susceptibility from the values calculated from the additive law is small, whilst 
the deviation of density is less than  1%. In  the case of eutectic alloys w ith 
solubility on both sides, the susceptibility-concentration curve is linear in  the 
range of eutectic composition and slightly curved in the range of solid solution. 
The apparent decrease of magnetic susceptibility of bism uth or antim ony on
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adding small quantities of tin , tellurium, lead, &c., which has been attribu ted  
to the formation of a  solid solution, is shown to bo duo to  tho presence of 
absorbed gases.'—E . S. H.

Hall E.M.F. and Intensity of Magnetization. E . M. Pugh and T . W. 
Lippert (Phys. Rev., 1932, [ii], 42, 709-713).—Further experiments confirm 
P. and L .’s previous conclusion (ibid., 1930, [ii], 36, 1503), th a t tho Hall 
o.m.f. is a  linear, single-valued function of tho intensity of magnetization 
B -H , b u t is neither a linear nor a single-valued function of either the induction 
B, or the applied field II  alone. The materials investigated included electro
lytic iron, various steels, an  iron-cobalt alloy (50% cobalt), and an iron-nickel 
alloy (30% nickel). In  each m aterial tho ratio E /(B -H )  remained constant, 
dependent on tem perature and previous heat-treatm ent only, for all of the 
magnetic changes to  which it  was subjected.—W. H .-R.

Mono-Crystal Barkhausen Effects in Rotating Fields. Fred J , Beck, Jr ., 
and L. W. McKeehan (Phys. Rev., 1932, [ii], 42, 714-720):—The experiments 
described refer to  silicon-steel, bu t the results aro of general interest. A 
single crystal disk of silicon-steel was held stationary in  a  magnetic field, which 
was ro tated  slowly in the plane of tho disk. Two search coils m ounted a t  
right angles were used to  measure the longitudinal and transverse components 
of the change in  m agnetization arising from th e  same Barkhausen discon
tinuity . For low values of magnetization (I  — 190 and  100, respectively) 
the effects were mainly transversal w ith respect to  the applied field II, and 
were more nearly transversal for the greater value of magnetization. The 
direction and frequency of tho effects were unaffected by changing the direction 
of II  in  tho plane of the disk so th a t no dependence on the crystallographic 
directions of I ,  II, or d ///d i has been established.—W. H.-R.

III.—STRUCTURE
(M etallography; M acrography; Crystal Structure.)

(Continued from  pp. 128-130.)
A Micrographie Study of the Decomposition of the [3-Phase in the Copper- 

Aluminium System. Cyril Stanley Sm ith and W. E arl Lindlief (Amer. Inst. 
M in. Met. Eng. Tech. Publ. No. 493, 1933, 1-39).—Micrographic examination 
of specimens of an alum inium-copper alloy containing 11-87% aluminium after 
annealing a t  tem peratures between 566° and 573° C. has shown th a t the 
euteetoid tem perature is 570° ±  1° C .; electrical conductivity measurements 
have confirmed this. Numerous samples of the alloy were quenched from the 
homogeneous [3-field in a salt ba th  m aintained a t  constant tem peratures be
tween 375° and 565° C. and their microstructure was examined after varying 
periods in the bath. A t 565° C. the transform ation started  after 1 hr. and was 
completed in 10 lirs., whereas a t  535° C. it  was complete after 7 m inutes; a t  
still lower tem peratures the ra te  of transformation rapidly decreased, until a t 
400° C. it  occupied 5 days. The high ra te  of transform ation a t 535° C. was 
accompanied by the appearance of a  new transitional phase [3', from which the 
a-needles or plates grew very rap id ly ; the am ount of a formed was greater 
the lower the tem perature, and below 400° C. practically the whole of the 
alloy was converted into a, although the saturated  a-phase normally contains 
only 9-8% aluminium. A theory is advanced to  account for the formation of [3' 
and supersaturated a  based on the assumption th a t [3' is more stable than  ¡3 a t 
tem peratures below 535° C. and contains a higher aluminium content. The 
|3' phase appears as clusters of rosettes in specimens etched w ith ammoniacal 
hydrogen peroxide or w ith a  solution of chromic acid in  1 : 1 nitric ac id ; 
ferric chloride, ammonium persulphate, and potassium diehromate etching re
agents fail to reveal its presence. Addition of large am ounts of tin  to the alloy 
Stabilizes the p'-phase, bu t small am ounts tend  to  delay its formation on cooling.
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The hardness of ¡3' is approxim ately the same as th a t of (3, and i t  is suggested 
th a t the so-called ¡3' of Obinata (this J ., 1930, 43, 456) was really a  fine (a +  8 ) 
complex. The final hardness of eutoctoidal specimens increases w ith decreas
ing tem perature of formation from 565° to  525° C., then decreases a t  lower 
tem peratures owing to  the appearance of a  before the eutectoid.—A. R . P .

The Distinction Between Rolled Gold and Electroplated Gold. E . R aub 
(M itt. Forschungsinst. EdelmetaUe, 1932, 6,57-63).—Edges of the articles which 
have been cut, sawn, or punched when examined under the microscope show 
the absence of gold on the cu t side when the article is made of rolled gold, 
whereas in  plated articles all portions have the same thickness of gold. 
Soldered places in rolled-gold articles aro also free from gold on the surface, 
bu t are covered in plated articles. The thickness of gold in  pressed parts is 
the same on the prominences and in  the recesses in the case of rolled gold, bu t 
is thinner in the recesses in the case of plated gold. In  the links of chains gold 
fails to plate a t  the places where 2  links touch, b u t in  rolled gold chains there 
is an equal thickness of gold all round the link. To prepare the specimens for 
examination they should first be plated w ith copper from a  cyanide bath, then 
from an  acid bath until a  heavy coating is obtained; the article is then 
sectioned, polished, and etched in concentrated nitric acid for 1 -2  seconds.

—A. R. P.
Segregate Structures of the W idmanstatten Type Developed from Solid 

Solutions of Copper in Zinc. M. L. Fuller and J . L. Rodda (Amer. Inst. M in . 
Met. Eng. Preprint, 1933, Feb., 1-13).—Presents an analysis of the crystallo- 
graphic relationship between the segregate and the solid solution m atrix  in  the 
W idm anstatten structures observed when a  secondary phase e is precipitated 
from the yj solid solution of copper in zinc. The plane of segregation in the 
m atrix contains the direction of closest atomic packing of the lattice. Both 
segregate and m atrix  are hexagonal close-packed. I t  is suggested th a t a 
(10-4) plane of the segregate is parallel to  a (10-4) plane of th e  solid solution 
m atrix, th a t the closest-packed directions in the two planes, which are a t  the 
same time directions of closest possible atomic packing in  this typo of lattice, 
are coincident, and th a t the principal axes of the segregate crystals aro a t  4° 
to  the principal axis of the parent mixed crystal. A theoretical explanation 
of the mechanism of the segregation phenomenon has been p u t forward-—W. N.

Preparation of Lead and Lead Alloy Cable Sheath for Microexamination. 
E arle E . Schumacher and G. M. Bouton (Met. Ind . (Land.), 1933, 42, 101- 
103).—A bstract of th e  discussion of a  paper by W. H. B assett, J r ., and C. J . 
Snyder, read before tho American Society for Testing M aterials (see th is J., 
1932, 50, 485).—J . H. W.

The Measurement of Grain-Size. R . G. Johnston (Met. Ind . (Lond.), 1933, 
42, 145-146).—Gulliver’s theory of grain m easurem ent (this J .,  1918, 19, 
145) depends on 2 assumptions, viz., th a t the averago or mean grain-size as 
usually obtained has a real meaning, and th a t the num ber of grains in a  given 
field can be counted. I t  is claimed th a t neither of these postulates can bo 
granted, and th a t the only possible method of measuring grain-size is by 
comparison w ith an arbitrarily accepted standard  grain pattern .—J . H . W.

Grain-Size Measurement. J . D. Jevons (Met. Ind . (Lond.), 1933,42,194).— 
A le tter supporting the conclusions given in an  article by R . G. Johnston (see 
preceding abstract).—J . H . W.

Recrystallization Power and Shear Hardening in Aluminium Single-Crystals. 
W . G. Burgers (Nature, 1933, 131, 326-327).—Experim ents on the recrystal
lization of stretched single-crystals of aluminium indicate th a t, for tho same 
am ount of shear, tho num ber of crystallites formed under identical conditions 
of heat-treatm ent decreases as th e  num ber of slip planes involved in the 
distortion increases. An explanation, based on G. I. Taylor’s view of curva
tu re  on slip planes, is given, and the possibility of th e  simultaneous occurrence 
of lower recrystallization power and  greater hardening is considered.—E. S. H .
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New Additions to the Theory of Recrystallization. U. Dehlinger (Mctall- 
wirtschaft, 1933, 12, 48-50).—D. assumes th a t tho recrystallization of a  
deformed m etal starts  in the places of smallest stress. Tho greater stresses 
are so far relieved during the prim ary working recrystallization th a t the 
atom s can a ttach  themselves by a kind of slip mechanism to the places 
of low stress which ac t as recrystallization nuclei. These small stresses 
remain alm ost constant, and provide a  motive power for secondary recrystal
lization after prolonged annealing. The differences in  the surface energies 
of different crystal surfaces, which have previously been assumed to  be the 
cause of growth, are of too small an  order of magnitude to  effect this.—v. G.

On Recrystallization. A. E . van Arkel (Vestnik Metallopromishlennosli 
(Messenger o f the Metal Industry), 1931, (2-3), 84-90).—See this ./., 1930, 44, 
556.— D. N. S.

On the Structure of the Surface of Cut Metal Crystals. W. Boas and E . 
Schmid (Mitt. Material., Sonderheft 21, 1933, 39-42).—See th is J ., 1932, 50, 
552.—J . W.

The Crystal Structure of Borides of the Composition MeBs. M. von Stackel- 
berg and F . Neumann (Z. pliysikal. Chem., 1932, [B], 19, 314-320).—CaB„ 
has a  cubic ecesium chloride structure composed of calcium atom s and B6 
groups, tho six boron atom s of the la tte r occupying the corners of an octa
hedron. SrB6, BaB„, LaBe, CcBe, PrB 6, NdB0, ErBa, and  T hB , all have a 
similar structure, and all have a  metallic character.—v. G.

Magnetochemical Researches. VII.—On the Magnetism of the Borides of 
the Rare Earths. IV. Klemm, W. Scliiith, and M. von Stackelberg (Z. physikal. 
Chem., 1932, [B], 19, 321-327).—Since the metallic character of borides of 
the formula MeB6 has been established by their electrical conductivity, it  
follows from magnetic measurements th a t, in the borides LaB6, CeB6, PrB 6, 
NdB6, and SmBs, the rare-earth  metals are embedded in the form of tervalent 
ions in the electronic gas which produces the metallic character of the com
pounds.—v. G.

X-Ray Study of Copper-Cadmium Alloys. E . A. Owen and Llewelyn 
Pickup (Proc. Itoy. Soc., 1933, [A], 139, 526-541).—The whole range of the 
copper-cadmium system has been examined by X -ray powdor methods. The 
phase regions of the diagram given by Jenkins and Hanson have been con
firmed. The (1-, y ,  and  e-phase structures were too complex to  be solved 
from the photographs taken, bu t the 8-phase structure was confirmed to be 
similar to  th a t of y-brass. The close analogy, suggested by some workers, 
between the corresponding phases of the copper-cadmium system and the 
coppcr-zinc, silver-zinc, and silver-cadmium, is no t supported by the present 
results. Special a tten tion  is given to  annealing treatm ents. While lattice 
distortion in filings is completely eliminated by simple annealing, such anneal
ing m ay not, and does no t w ith these alloys, bring about true thermal equili
brium. Alloys were therefore annealed in lump form for long periods, which, 
when followed by comparatively short annealing of the filings, produced 
equilibrium. The solid solubility of cadmium in the copper lattice decreases 
w ith decreasing tem perature. The limits of solubility a r c : 97-8% copper 
a t 500° C., 99 0%  a t  400° C., and 99-5% a t  300° C. A modification is there
fore suggested in the (a) — (a +  (3) boundary of the equilibrium diagram 
given h y  Jenkins and Hanson. This change is considered to be of importance 
in  the working of the industrial alloys of the system.—J . S. G. T.

The Lattice Constants of the Copper-Palladium Solid Solutions. J .  0 . 
Linde (Ann. Physik, 1932, [v], 15, 249-251).—The lattice constants of coppcr- 
palladium alloys have been determined in a  Seemann-Bohlin camera w ith an 
accuracy of ±  0-05%. The values for the solid solution aro consistently 
greater than  corresponds w ith  the m ixture rule, tho difference reaching a 
maximum of 0-35% a t  50 atom ic-%  palladium. The regularly oriented 
phase Cu-jPd has the same lattice constants as the solid solution of the same
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composition, b u t there is a volume contraction of 0-5% when the solid 
solution corresponding w ith CuPd is converted into the body-centred cubic 
lattice of this compound.—v. G.

Crystal Structure of Electrolytically-Deposited Iron-Nickel Alloys. Keizö 
Iw as6 and  Nobuyuki Nasu (Kinzoku no Kcnkyu, (Journal fo r the Study of 
Metals), 1933, 10, (1), 26-34).—[In  Japanese.] Iron and nickel were co
deposited in  various proportions electrolytically from their mixed sulphate 
solutions, and X -ray diffraction patterns were photographed by the D ebye- 
Scherrer and Seemann-Bohlin methods. The results obtained were as follow : 
Iron  and nickel co-deposited from a  solid solution. The homogeneity of the 
solid solution thus formed appears to  be no t so good as th a t of the alloy 
solidified from the melt. (2) The co-existence of a- and y-solid solutions is 
also observed in deposits the nickel concentration of which ranged from 15 to  
58%. In  the m elted alloys this range is between 25 and 33% nickel. (3) The 
lattice constant of the a- (or y-)solid solution increases slightly a t  first, reaches 
a  maximum and then decreases as the nickel (or iron) content increases. I t  is 
concluded, from these results, th a t when the to ta l or local concentration of the 
one metal in the deposit is small, two cases may a r ise : e ither (i) the m etal is 
forced to  deposit among the crystals of the o ther m etal w ithout forming its  
proper crystal lattice, forming a  pseudo-solid solution as a result, or (ii) the 
u n it mass of the deposited crystals of th a t m etal is small and consequently i t  
easily diffuses into the other after deposition. W hen the concentration of the 
metal is fairly large, the u n it mass of th a t crystal also becomes large, and 
its  diffusion into the surrounding crystal of the other takes place less easily 
than  before, leaving some of th a t crystal undiffuscd. This tendency becomes 
greater- as the concentration of th a t m etal in  the deposit increases. The 
existence of the maximum on th e  above-mentioned curve and the co-existence 
of a- and y-solid solutions in  a wider range of the composition of the deposited 
m elted alloy are sufficiently explained by the process of deposition suggested 
above.—S. G.

Changes in the Lattice Constants and the Conductivity of Palladium by 
Electrolytic Charging with Hydrogen. F . Kriiger and G. Gehm (Ann. Physik, 
1933, [v], 16, 174-189).—Palladium  rods were charged electrolytically w ith 
hydrogen for varying periods a t  20° C. and th e  absorbed hydrogen was deter
mined by measuring the quantity  of gas evolved and  deducting i t  from the 
theoretical am ount based on the current used. X -ray photographs showed 
the presence of two face-centred cubic phases, one apparently  corresponding 
with palladium containing only a  small am ount of hydrogen in solid solution 
as its  param eter increased w ith the hydrogen content from 3-884 to  3-886 A. 
( ±  0 -00 1 ), and w ith 10%  hydrogen the lines of the second phase appeared. 
The la tte r has a  lattice param eter of 4-020 A. w ith less th an  44 atom ic-%  
hydrogen, and this increases linearly to  4-045 A. w ith 47-4 atom ic-%  hydrogen. 
The electrical resistance increases linearly from 11-6 X 10*4 for pure palladium 
to 19-6 x  10-4 for alloys containing the second phase. A t 44 atom ic-%  
hydrogen the curves of concentration/electrical resistance and concentration/ 
lattice param eter show sharp deviations, indicating th a t this is the boundary 
of the homogeneous second phase. I t s  upper lim it is no t known, as no alloys 
could be prepared w ith more th an  about 47-48 atom ic-%  hydrogen.—v. G.

Lattice Constants and Electrical Conductivity of Electrolytically Charged 
Palladium-Silver Alloys as a Function of the Hydrogen Content. F . Kriiger 
and G. Gehm (Ann. Physik, 1933, [v], 16, 190-202).—The lattice param eter 
of the equiatomio silver-palladium  solid solution is about 0-01 A. less than  
th a t required by the m ixture rule. Alloys w ith 10, 30, and 40%  silver were 
charged w ith hydrogen in th e  same way as pure palladium (cf. preceding 
abstract). In  all cases a  small expansion in the lattice param eter occurs corre
sponding w ith a solubility of hydrogen, which, however, in no case exceeds



Structure 191
10 atom ic-% . W ith higher hydrogen content a  second lattice appears. The 
field of homogeneity of this phase begins a t  41 atom ic-%  hydrogen for the 
10% silver alloy (a =  3-999 A.), a t  44 atom ic-%  hydrogen for the 30% silver 
alloy (a =  3-974 A.), and a t  32 atom ic-%  hydrogen for the 40%  silver alloy 
(a — 3-972 A.). From  these figures i t  is concluded th a t a t about 45%  silver 
the miscibility gap between the hydrogen-rich and the hydrogen-poor phase 
is closed. The ra te  a t  winch equilibrium w ith hydrogen is reached decreases 
with increasing silver content, so th a t determinations m ust be made with 
thin wires. Maximum absorption of hydrogen occurs w ith the 30% silver 
alloy, which absorbs more hydrogen than  pure palladium.—v. G.

On the Structure of Technical Zinc Dust. G. W assermann (Metallmirt- 
schafl, 1933,12, 1-2).—X -ray examination of zinc dust reveals zinc crystallites 
of about the same size as the particles recognizablo under the microscope, so 
th a t each particle consists of only one or a  few crystals. W eak fines of zinc 
oxide can also be detected in  the rontgenographs, and these fines are ju s t as 
strong hi the coarser p art of the m aterial as in the finer, hence i t  appears th a t 
the oxide forms a  tliin surface film on the zinc particles. The particles of 
zinc dust cannot bo m elted together even a t  500° C. in a vacuum ; on addition 
of zinc chloride and heating un til the la tte r begins to  volatilize, the dust can 
bo melted into a  button . If the zinc cldoride cannot be distilled, the zinc 
particles will no t fuse together, b u t remain suspended in the flux.—v. G.

On the Crystallographic Treatment of Wire- or Rod-Shaped Single Crystals. 
J .  Leonhardt (Metallwirtschaft, 1932, 11 , 059-662).—For the mathematical 
treatm ent of rontgcnographic and crystallograpliic problems in rod- and wirc- 
sliapcd single crystals the use of a  projection net, obtained by central projection 
on a  cylindrical surface and unrolling of this surface to  produce a  plane, is 
recommended.—v. G.

Does the Change in Lattice Constants in the Formation of Solid Solutions 
Depend on the Grain-Size P E . Schmid and G. Siobel (Metallwirtschaft, 1932, 
11, 685).—Experim ents on silver-copper, aluminium-magncsium, zinc- 
magnesium, magnosium-aluminium, and  coppcr-alum inium alloys have 
failed to  confirm W iest’s observation on silver-copper alloys (cf. this J ., 1932, 
50, 308) th a t the change in lattice constants produced by a metal entering into 
solid solution is dependent on the grain-size. The lattice constants were the 
same in  single crystals as in polycrystallino aggregates having a  grain-size 
down to 0-05 mm.—v. G.

Does the Change in Lattice Constants in the Formation of Solid Solutions 
Depend on the Grain-Size p U. Dehlingcr and P. Wiost (Metallwirtschaft, 
1933, 12, 2-3).—A reply to Schmid and Siebel (cf. preceding abstract). D. 
and W. have repeatedly confirmed their results with silver-copper alloys, and 
have found similar results w ith silver-gold alloys. In  the la tte r  case the cast 
and recrystallizcd alloys have different lattice constants.—v. G.

On a Relation between the Mechanism of Precipitation in Single Crystals 
and Polycrystalline Aggregates. P. W icst (MetaUmrtschafl, 1933, 12, 47-48). 
—Before complete precipitation of the silver the Debye lines of copper sa tu r
ated  w ith silver and of copper from which all the silver has been precipitated, 
bu t of no interm ediate stage, can be seen in juxtaposition in X-ray photographs 
of rotating wires of the quenched and tempered alloy of copper w ith 10%  silver. 
In  photographs of stationary  wires, liow-cver, single points can bo detected in 
the fines of both constituents which can be a ttribu ted  only to  a  gradual transi
tion between the phases. These facts are explained as follow-s : owing to  the 
relatively rapid ra te  of transform ation, in a  definite timc-interval during the 
precipitation many grains have no t changed a t  all, and others have completely 
decomposed, whereas only a  relatively small num ber of grains can be observed 
in the process of precipitation.—v. G.
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Heat oi Disintegration (Auflockerungswarine) of the Lead [Crystal | Lattice.
G. v. Hevesy, W. Seith, and A. ICeil (Z. Physik, 1932, 79, 197-202).—The heat 
of disintegration of the crystal lattice of lead is derived from data  relating to  
the tem perature coeff. of the velocity of diffusion of a  radioactive lead isotope 
in lead, and found to  be 27,830 cal. per mol.—J . S. G. T.

Sodium-Lead Alloys. The Structure of the Compound Known as Na,Pb. 
Charles W. Stillwell and W alter K. Robinson (J. Amer. Chein. Soc., 1933, 55, 
127-129; and (abstract) Met. Ind. (Lond.), 1933, 42, 257).—The type 
structure of a  compound appears to  depend on the ratio  between the num ber 
of atom s and the num ber of valence electrons in  the molecule rather than  
on the empirical formula. X -ray analysis of the phase known as N a,Pb 
showed it  to  possess a  face-centrcd cubic structure, w ith a0 =  13-27 ±  
0-035 A., and to bo apparently analogous to the y-phaso of copper, silver, 
and gold alloys. I ts  more exact formula is Na3lP b 8.—R. G.

New Phenomena Relating to the Change of [Electrical] Resistance of 
Bismuth Single-Crystals in Magnetic Fields. I.—An Electrical Method of 
Analysis of Crystal Structure. 0 . S ticrstadt (Z. Physik, 1933, 80, 636-669).— 
A method for the determ ination of the change of electrical resistance of a 
bismuth crystal, oriented as desired, in a magnetic field, is described. The 
chango of resistance perpendicular to  the principal axis for different oriontations 
of the crystal exhibits features characteristic of the crystal structure, and 
effects associated w ith  planes no t related in  any' direct simple manner to the 
prim ary crystal structure, and w ith the presence of impurities are observed. 
The phenomena are suggested as an  auxiliary means of crystal structure 
analysis.—J . S. G. T.

Precision Determinations of Lattice Constants by the Powder Method. G. 
Menzer (Fortschritte M in ., Krist., u . Pet., 1932, 16, (2), 162-207).-—The prin
ciples of the method, the calculations and corrections necessary, and the various 
old and new precision methods are described a t  length and critically discussed.

—J . W.
The Effect of Lattice Distortion and Fine Grain on the X-Ray Spectra of 

Metals. W. A. Wood (Phil. May., 1933, [vii], 15, 553-562).—The effects of 
fine grain and of lattice distortion on the X -ray spectrum of a m etal are 
differentiated by reference to  results obtained -with electrodeposited and cold- 
rolled nickel, and a method is suggested for calculating the proportionate 
contribution of each factor to  the broadening of the X -ray diffraction lines.

—J . S. G. T.
On the Corrections for Debye-Scherrer X-Ray Photographs. Zenji Nishi- 

yam a (Kinzoka no Kenkyn (Journal for the Study o f Metals), 1932, 9, (11), 476- 
489).— [In Japanese.] Sec abstract from the English copy of this paper, J., 
th is volume, p. 17.—S. G.

The Tropism of Crystals. F . B itte r (Phys. Rev., 1932, [ii], 42, 731-732).— 
A theoretical note. The anisotropy of a crystal is not confined to th a t of the 
crystallographic planes, in which the atom s are regarded as points or spheri
cally symmetrical centres of force. Directional effects m ay also be caused by 
electronic spins, atom s which are not spherically symmetrical, &c. The 
effect of spin coupling on ferromagnetism is discussed. If the spins are coupled 
so th a t the energy is least when neighbouring spins are parallel, the  crystal 
will exhibit spontaneous magnetization, bu t if the coupling is such th a t the 
energy is least when the spins cancel each other in pairs, the  orientation will 
bo unaffected by a magnetic field, although the “ spintropism ” m ay show 
other effects, and B. suggests th a t peculiarities such as clastic hysteresis, 
unexplained critical tem peratures, &c., m ay bo due to  a  “ tropism  ” of this 
kind.—W. H.-R.

Industrial Applications of X-Ray Crystallography. R obert Schmidt (Tech
nique modeme, 1932, 24, 710-713).—The construction and handling of the
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“ Metolix ” apparatus aro explained. Full details of simple examples of 
lattico measurement are given and profitable uses in industry, such as quan
tita tive  analysis, detection of lattice distortion, and grain-size estimation, 
are suggested.—H . W. G. H.

I V — CORROSION

(Continued from  pp. 131-133.)

On the Velocity of Dissolution of Aluminium in Aqueous Solutions of Ferric 
Salts. W itali Heller (J. Chim. physique, 1932, 29,488-506).—The velocity of 
dissolution of aluminium in  ferric salt solutions has been followed by (a) gravi
metric determ ination of the dissolved m etal; (b) volumetric analysis of the 
solution; and  (c) measurement of the volume of hydrogen evolved. I t  is 
shown th a t about 90% of the to ta l hydrogen liberated in  the reaction goes to 
reduce the ferric salt, the rem ainder being evolved in  the free state. The 
velocity coeff. in  ferric chloride solution is independent of concentration 
between 0-15 and 0-43 grm.-mol. per litre, bu t falls when the concentration is 
less tlran 0-15 grm.-mol. per litre. The low tem perature coeff. (1-27 for an 
increase of 10° C.) and the considerable influence of stirring indicate th a t the 
velocity is controlled by a  diffusion process. The velocity of dissolution 
of aluminium in  ferric n itra te  is about 9 times less than  in  ferric chloride. 
Aluminium scarcely dissolves in  ferric sulphate, bu t the addition of chloride 
ions accelerates the reaction considerably. The velocity of dissolution of 
magnesium in aqueous solutions of weak acids, or salts of weak bases and 
strong acids, is proportional to the H-ion concentration.—E. S. H.

Corrosion and Protection against Corrosion of Aluminium Rolling Alloys 
in the Construction of Airplanes. Paul B renner (Jahrb. deut. Versuchsanst. 
Luftfahrt, 1931, 505-520).—See Z. Metallkunde, 1930, 22, 34S-356; cf. th is 
J-, 1931, 47, 19; and 2 . Metallkunde, 1930, 22, 420-422; cf. th is J., 1931, 47, 
83.—B. Bl.

Influence of Common Salt Solutions of Varying Concentrations on the Course 
of the Corrosive Attack in Alternating Immersion Tests [Lautal]. Erich K . O. 
Schmidt (Jahrb. deut. Versuchsanst. Luftfahrt, 1931, 521-524).—See Korrosion 
u. Metallschulz, 1930, 6, 250-255; cf. th i s / . ,  1931, 47, 341.—B. Bl.

On the Question of Corrosion. III.—Aluminium, Lead, Copper. L. W. 
Haase (Oas- u. Wasserfach, 1932, 75, 372-374).—The behaviour of aluminium, 
copper, and lead under corrosive conditions is discussed and the u tility  of these 
metals under various conditions described.—B. Bl.

Corrosion Phenomena in Gas-Heated Geysers : Causes and Prevention. 
Prof. Junkers Forschungsanstalt, Abteilung W ärmetechnik, Dessau (Oas- u. 
Wasserfach, 1932, 75 , 753-758).—Two cases of corrosion of the copper covers 
of hot-water geysers are described; in  one case the cause of the troublo was 
traced to  the high carbon dioxide content of the w ater and to  stray  electric 
currents, and in  the other case no explanation could be found.—B. Bl.

On the Use of Lead and Copper Tubes for Drinking-W ater Pipes. G. 
Nachtigall (Oas- u. Wasserfach, 1932, 75, 941-949).—Systematic tests on the 
rate  of dissolution of lead and copper from new pipes of these metals filled w ith 
w ater show th a t after 9 hrs.! standing the first half-litre of w ater taken from the 
lead pipe in  the first m onth contained 2-1 mg., in  the fifth m onth 0-5 mg., and 
in  the seventh m onth 0-3  m g./litre of lead, whereas under the same conditions 
w ater taken from the copper pipe contained 3 m g./litre of copper in  all cases. 
No effect on the health of users of the w ater was observed in  either case.

—B Bl.
Contribution to the Knowledge of the Destruction of Lead Cables. W. Zwieg 

(Elektrotech. Z ., 1933, 54, 154-155).—The cause of a  failure of an underground 
lead cable was traced to  the mechanical vibrations set up by street cars

POLITECHNIKI
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running near it . Chemical and electrochemical corrosion, took placo only- 
after the formation of fatigue cracks. Tho cable sheath  consisted of very 
pure lead ; alloyed lead has a  greater resistance to  fatigue and corrosion, and 
should therefore be used for cable sheaths.—B. Bl.

[Corrosion of Buried Cables.] Anon. (Telephone Eng., 1931, 35, (1), 42).— 
The existence of a.c. power distribution systems is not likely to cause corrosion 
of buried sheathed cable. Certain soils, and moisture in  ducts m ay give rise 
to  corrosion.—H. F . G.

Modern Theories of Corrosion of Metals and Methods for Testing their 
Resistance to Chemicals. N . A. Isgarichev (Zvetnye Metally (The Non-Ferrous 
Metals), 1930, 328-347; C. Abs., 1933, 27, 485).— [In  Russian.] See th is J ., 
1932, 50, 231.—S. G. _________

V — PROTECTION
(O ther th an  Electrodeposition.)

(Continued from pp. 131-130.)

Researches on the Anodic Film of Aluminium. I.—EfEect of the Concen
tration of the Electrolyte on the Formation of Anodic Film. Shoji Setoh and 
Akira M iyata (Sci. Papers h is t. Phys. Chem. Res. Tohjo, No. 396, 1932, I80
286).— [In English.] The effect of the concentration of the electrolyte on the 
formation of an anodic film on commercially pure alum inium in aqueous 
solutions of oxalic acid has been investigated. D.c., a.c., and a.c. superposed 
on d.c. were used, and the tem perature, current density, and term inal voltage 
were varied. The resistance of the films to corrosion was studied by immersing 
tho specimens in  lN-liydrochloric acid, and measuring the volume of gas 
evolved in a given tim e. The deterioration of the  electrolyte during electro
lysis was also examined. The most suitable concentration of the electrolyte 
is from 2 to  6%  oxalic acid (weighed as (C 00H )22H20 ). The essential chemical 
change occurring is the oxidation of aluminium to A120 3, bu t roughly one- 
quarter of the film dissolves in the electrolyte. This solution produces a 
skeleton sponge-like structure, so th a t -whilst the film has a  density only |  th a t 
of pure A120 3, the film thickness is alm ost th a t expected from an ideal case 
where the -whole of the electrical energy produces A120 3 and no secondary 
reactions occur. In  a.c. electrolysis the energy efficiency of film formation is 
less, and the solution of film, and  secondary decomposition of oxalic acid are 
greater than  in d.e. electrolysis. Generally speaking, corrosion-resisting films 
are produced by electrolysis (a) in  concentrated or in  hot solutions; (6 ) a t  low 
current densities; or (c) by superposing a.c. on d.c. or by a.c. alone.—W. H .-R.

Researches on the Anodic Film of Aluminium, n .—Anodic Behaviour of 
Aluminium in Aqueous Solutions of Oxalic Acid. Shoji Setoh and  Akira 
M iyata (Sci. Papers Inst. Phys. Chem. Res. Tokyo, No. 397, 1932, 237-291).— 
[In English.] Cf. preceding abstract. The anodic film on aluminium consists 
of two layers, the comparatively thick visible film of porous structure, below 
which is a  much th inner “ active layer,” winch is also more or less porous. 
Using oxalic acid solutions studies have been made of the current-tim e and 
voltage-time variations in constant-current and constant-voltage electrolysis, 
respectively, and from these the sta te  of the active layer has been estim ated. 
A rotating switch enabled observations to  be made down to 2-5 X 10~* seconds 
after switching off the current. The speed and mechanism of formation of the 
active layer, its  dielectric capacity and thickness, and the counter electromotive 
force were measured. S. and M. conclude th a t the older theories th a t the 
active layer is produced by the precipitation of colloidal aluminium hydroxide, 
and its  subsequent hardening or burning by electric sparks m ust be rejected. 
Tho activo layer is probably formed by direct a ttack  of the m etal by oxygen, 
which penetrates the pores of the existing film. In  th is way tho visible film is



continually formed from the active layer from which i t  derives its  porous 
structure, whilst tho active layer is ro-croated. Tho presence of oxygen in  tho 
pores gives characteristic phenomena when the voltage is suddenly changed 
and is an im portant factor in  tho anodic behaviour.—W. H.-R.

The Eloxal Process. H ans Schm itt (Metallwirtscluxft, 1932,11, 689-690).— 
The production and sphere of utility  of protective oxide coatings on aluminium, 
Silumin, and L autal are discussed.—v. G.

Practising Economy in Carrier Operation. [Corrosion and Protection of Lead 
Cable Sheath.] F . J .  Dommcrque (Telephone Eng., 1931, 35, (2), 33-35).— 
Ten years after laying, the lead sheath of the Berlin-Cologne underground toll 
cable had deteriorated in  many places, principally where the soil or ground
w ater contained lime; in  other cases electrolytic corrosion had arisen from 
contact of the  lead w ith the iron casings of the ioading coils, and to ta l destruc
tion of the cable was prevented only by attaching large zinc plates to  tho sheath. 
Fibre conduit is used w ith satisfactory results in  the U.S.A.—H. F. G.

Corrosion of Magnesium Alloys. I.—Protection of Magnesium Alloys by 
Oxide Films. W . 0 . Kroenig and G. A. Kostylev (Transactions of the Central 
Aero-Hydrodynamical Institute (U .S .S .lt.), No. 128, 1932, 1-40).— [In  R us
sian, w ith English sum mary.] Owing to  the growing im portance of Elektron 
in aircraft engineering, the problem of increasing its  resistance to  corrosion, 
especially in  sea-water, requires im m ediate solution. This is the first of a  
series of three papers describing the results of an investigation on the 
mechanism of corrosion of magnesium, and methods for its  protection. The 
other parts  of the work will deal w ith the corrosion of (a) cast and (6) rolled 
alloys. Parallel to  the research on oxide films, work is being carried ou t on 
the preparation of suitable protective lacquers. The production of corrosion- 
resisting films on various E lektron alloys has been investigated in  solutions 
of the following reagents: (1) potassium dichromate and nitric acid in con
centrated solutions; (2) the same in  dilute solutions; (3) phosphoric acid 
and potassium perm anganate; (4) boric acid and potassium perm anganate; 
(5) 10% sodium fluoride; (6 ) potassium perm anganate (saturated); (7) the 
same w ith a few drops of n itric acid ; (8 ) sodium fluoride and potassium per
m anganate; (9) boric acid (saturated); (10) phosphoric acid and potassium 
dichromate. The specimens were immersed a t  various tem peratures for 
from 45 sec. to  4 m inutes, washed, dried, th e  corrosion ra te  determ ined in 
sea-water, tap-w ater, and a  m oist atm osphere and compared w ith those of 
a  similar un treated  alloy as standard. The most suitable solutions for cast 
E lektron (aluminium 6 -2 2 , manganese 0-20, silicon 0-03, iron 0 -10 , and copper 
0'23%) were No. 2 for 45-60 sec. a t  80° C .; No. 2 w ith a little  chromium 
n itrate  (for 1-14 m inutes a t  80° C.), and No. 2 w ith aluminium n itra te  (8-10 
m inutes a t  15°-20° C.). For rolled E lektron (aluminium 6-34, manganese
0-25, zinc 0-43, and iron 0-10%), the best solution was No. 2 (very dilute) 
for 45 sec. a t  80° C. The passive films thus obtained increase the stability  
of E lektron towards sea-water 100-250 tim es, b u t still do no t give complete 
protection. W ith tap-w ater, no protection whatsoever is obtained, so th a t 
if Elektron is to  be used in  a  water-cooled system, i t  m ust be protected by 
some form of lacquer or its  composition m ust be changed. The protection 
against a  m oist atm osphere is satisfactory, although no t so good as against 
sea-water. For storing Elektron, therefore, the films m ay be suitable, 
although if conditions are adverse the use of a  lacquer such as “  D ural ” is 
recommended (ef. Korrosion u. Melallschulz, 1932, 8 , 147-151; this J .,  1932, 
50, 742).—M. Z.

Nickel-Clad Steel. Anon. (Mech. World, 1932, 92, 560-562).—Cf. this J., 
1932, 50, 85, 551. Tho composite product consisting of nickel rolled on steel 
is described and  vessels mado therefrom are illustrated and described. The 
bond between the two metals, of which a  photomicrograph is given, is made a t  a  
tem perature lower than  the melting points of the metals concerned and is
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Electrodeposition 197
and positive. Development research tests should be designed to  test specific 
properties such as thickness, distribution, porosity, hardness, stress, and 
adherence. B road outlines of suitable tes ts are given. The m utual effect of 
the coating and the basis m etal under corrosive conditions or by alloying or 
diffusion m ust be taken into account.—S. W.

V I —ELECTRODEPOSITION
(See also “ P rotection ,” p. 194.)

(Continued from pp. 13G-137.)
Cadmium and Its Application in Electroplating Practice. Paul Gerhardt 

(Melallicaren-Ind. v . Galvano-Tech., 1932, 30, 377-378, 396-397, 4)7-118, 
459-461,478-481,498-499, 516-517).—A review of the metallurgy of cadmium 
and of the development and uses of cadmium plating.—A. R. P.

Untamishable Cadmium Plating Process. Anon. (Mech. World, 1932, 92, 
540).—Notice of a  modification of electro-cadmium plating known as “ Epalex ” 
whereby the coating is rendered bright and “ commercially stainless.”—F. J .

The Structure of the Chromic Acid Plating Bath ; the Theory of Chromium 
Deposition. Charles K asper (U .S. Bur. Stand. J . Research, 1932, 9, 353-375; 
and U.S. Bur. Stand. Research Paper No. 476; also (short note) Met. 
Ind. (Land.), 1933, 42, 262).—The structure of solutions th a t are of im 
portance to  the theory of chromium deposition from the chromic acid 
bath was investigated by cryoscopic and conductivity measurements, and 
absorption spectra. I t  was shown th a t the first step in  the reduction of 
chromic acid is the formation of chromium dichromatc, Cr2(CrjO?)2, a  strong 
electrolyte which forms negative molecular ions. This compound is found 
not to  exist in  th e  “ green ”  form. The next product of reduction ¡3 the basic 
chromium chrom atc, Cr(0 H)3-Cr(OH)CTO,. This compound is  a  colloid, 
which m ay exist in  relatively acid solutions. I f  sulphate is present, i t  forms 
chromic sulphate, only the green form of which exists in  chromic acid solutions. 
If  the basic colloid does not have its  electrophoretic velocity reduced, i t  coats 
the cathode and prevents fu rther reduction of chromic acid. The beneficial 
action of th e  sulphate is due to  the fact th a t i t  lowers th a t velocity by 
adsorption. The sulphate reaches the cathode film by being transported as a  
non-reactive positive molecular ion, [Crt0(S0_,),H20 /i]v*. The above theory 
was confirmed by employing i t  to  correlate facts and  principles of chromium 
plating. A bibliography of 34 references is appended.—S. G.

The Adhesion of Electrodeposited Nickel to Bras*. A. W . Hothersall (J. 
Eleclrodepositors’ Tech. Soc., 1931-32, 7, 115-141; discussion, 188-191; and 
(summary) Mel. Ind . (Land.), 1932, 41, 13-15,111-113; discussion, 159-160). 
— Methods of examining the adhesion of electrodeposit« of nickel to  brass arc- 
reviewed and  satisfactory qualitative and quantitative testa  described. 
Electrodeposits of nickel applied to  a  chemically clean bu t unetched brass 
surface, which has been prepared by filing or machining, are  strongly adherent. 
Where the brass has been emeried or polished, th e  adhesion is poor owing to  
the em brittlem ent of th e  inherently weak surface layer by  hydrogen, «»-de
posited w ith th e  nickel. The hydrogen em brittlem ent is  removed an d  the 
adhesion somewhat im proved by heat-treatm ent, e/]., a t  250* C. for 2  hr?.. 
To obtain good adhesion of nickel deposits on such surface» i t  is necessary to  
remove the weak surface layer by etching. Chemical etching w ith nitric  acid 
mixtures, w hilst giving satisfactory adhesion, destroys th e  polish. A method 
of controlled etching by electrolytic action, e/j., a t  10 arnp., f t .1 for 30 seconds 
in either 5%  potassium cyanide o r 50 grm ./litre c itric  acid neutralized w ith 
ammonia plus a  fa rther 2 0  gjrn./litre citric a d d , lias been developed which 
perm its strongly adherent deposit« to  Is: obtained w ithout appreciable effect 
on the poiishecf surface. The citric a d d  solution is prefemcL—-H. W .



Stopping-Off Materials for Articles to be Nickel-Plated. Anon. (Ober
flächentechnik, 1932, 9, 229-230).—The value of various waxes, lacquers, and 
plastics containing ta rry  m atte r or rubber is discussed.—A. R . P.

Problems of Modern Nickel Plating. Anon. (Oberflächentechnik, 1932, 9 , 
255-257).—Practical h in ts for obtaining good nickel plating.—A. R . P .

The Electrodeposition of Tin from Alkaline Solutions. L. W right and  F . 
Taylor (J. Electrodepositors' Tech. Soc., 1931-32, 7, 103-114, discussion, 183— 
187; and  (summary) Met. Ind . (Lond.), 1932, 40, 449-451, discussion, 544- 
547, 41, 64r-65; also (abstract) Brass World, 1932, 28, 199-201).—Solutions 
recommended for the electrodeposition of tin  coatings are reviewed. A method 
of analysis is given. A solution of stannous chloride 68 , potassium  chloride 
101, peptone 0-7 grm ./litre operated a t  00°-70° C. and 4-6 am p ./ft .2 is found 
satisfactory for the electrodeposition of th in  deposits of tin , although the 
cathode efficiency is low. Equivalent amounts of sodium hydroxide and 
glucoso m ay be substitu ted  for potassium  hydroxide and peptone w ithout 
detrim ent. The stannitc is rapidly converted to stannate on electrolysis. A 
low free alkali content, a  high tem perature, a  largo anode-cathode area ratio, 
and pure tin  anodes are advised to  assist anode corrosion; frequent replenish
m ent w ith stannous chloride is also necessary. In  the discussion i t  is stated  
th a t  smooth tin  deposits of any thickness may be prepared from solutions from 
which stannitc ions are rigorously excluded. The accuracy of the analytical 
methods given is also questioned.—S. W.

The Surface Improvement of Aluminium. Oskar K räm er (Metallwaren-Ind. 
v. Galvano-Tech., 1932, 30, 435-436).—Plating w ith  nickel or w ith nickel and 
chromium does no t afford prolonged protection of aluminium, as i t  is impossible 
to avoid imperfections in  the plate, and these set up local corrosion which the 
plating metals accelerate. I t  is claimed th a t i t  is possiblo to  deposit chromium 
directly on aluminium as a completely protective coating using a  special 
electrolyte of which no details are given.—A. R. P.

The Galvanic Treatment of Aluminium. Anon. (Metallwaren-Ind. u. 
Galvano-Tech., 1932, 30, 438-439).—A review of recent journal and paten t 
literature on the plating of aluminium.—A. R . P.

Surface Improvement of Aluminium. Anon. (Metallwaren-Ind. u . Galvano- 
Tech., 1932, 30, 457).—By a recently developed method, of which no details 
are given, i t  is claimed to  be possible to  deposit firmly adherent electrolytic 
coatings of nickel on aluminium, such th a t the m etal m ay be ben t and 
hammered w ithout the coating flaking. New methods of anodic oxidation are 
also briefly described.—A. R . P.

Practical Experiences on the Importance of Hydrogen Adsorption in the 
Surface Improvement of Metals [by Electroplating]. R ichard Ju s th  (Metall- 
waren-Ind. u. Galvano-Tech., 1932, 30, 335-339; and Oberflächentechnik, 1932, 
9, 161-164).—A review of recent work on the effect of hydrogen adsorption on 
the nature and hardness of various electroplates and on the behaviour of metals 
after pickling in  acid liquors.—A. R . P.

Some Aspects of Throwing Power. Its Quantitative Expression. Samuel 
Field (J. Electrodepositors' Tech. Soc., 1931-32, 7, 83-90; discussion, 175-176; 
and Met. Ind. (Lond.), 1932, 40, 403-406; discussion, 501, 549).—The present 
method for the quantita tive expression of throwing power is unsatisfactory 
because (1) the accepted prim ary current distribution ratio  of 5 : 1 is incon
sistent w ith plating practice, and (2 ) the numerical expression for ideal throwing 
power is dependant on the prim ary current distribution ratio . Throwing 
efficiency, the ratio  of measured throwing power to  ideal throwing power 
is no t constant in  the same solution operated under different conditions. A 
new method, more directly applicable to  commercial practice, of measuring and 
numerically expressing throwing power is therefore proposed. The prim ary 
current distribution ratio  is m aintained a t  2  : 1 and the throwing power is
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Refining 199
defined as the percentage deviation of the metal ratio  from this. A variation 
is necessary for negative values. A simple method of measuring throwing 
power using am m eter readings only, is also described.—S. W.

Notes on the Control of Plating Solutions. H. Riley (J. Electrodepositors' 
Tech. Soc., 1931-32, 7, 166-169).—Workshop methods for the preparation and 
efficient control of cadmium, tin , copper, silver, gold, nickel, chromium, and 
brass electroplating baths are given.—-S. W.

Electrolytic Deposition of Metals on Cathodes Covered by Insulating Films. 
Ch. Mario and N. Thon (J. Chim. phys., 1932, 29, 569-576).—Experim ents are 
described on obtaining electrodeposits of copper on a cathode coated w ith a 
th in  film of insulating organic material. The mechanism of deposition is 
related to  the phenomenon of clectrostenolysis. The degree of adherence of 
the deposit is low.—E . S. H.

VII.—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(O ther th an  Electrodeposition and Electro-Refining.)

(Continued from pp. 137-138.)

The Metallurgy of Magnesium. Rudolf Hoffmann (Metallbörse, 1932, 22, 
1421-1422, 1453-1454, 1485-1486, 1517-1518, 1551, 1615).—A review of 
modern practice w ith especial reference to  recent developments in the electro
lytic baths. More th an  100 references are appended.—A. R. P.

Electrolysis of Rare Metals. Anon. (Met. b id . (Lond.), 1933, 42, 168).— 
A description is given of a  new continuous method of electrolysis for the 
production of uranium, thallium, tantalum , and other rare metals. For the 
production of thorium , a  cathode is inserted in  a bath  of sodium and potassium 
chlorides containing some potassium thorium  fluoride, and replaced by a  new 
one when powdered thorium  about 1 in. thick has been deposited.—J . H. W.

The Stick Antimony Electrode for the Measurement of Hydrogen-Ion 
Concentration. Taku Uemura and Hideo Sucda (Bull. Chem. Soc. Japan, 1933, 
8 , 1-10).—[In  English.] The antim ony electrode in  an  unstirred solution in 
contact w ith air a t  equilibrium gives trustw orthy data  when the pn lies between 
1 and 9. The polished surface becomes covered w ith a  film, apparently  of 
oxide, the colour of which depends on the H-ion concentration; i t  is black 
when the pK is between 1 and 8 , b u t in  alkaline solutions i t  is whitish. The 
tim e required for equilibrium to be atta ined  also depends on H-ion concen
tration, being longer as the solution is more acidic. The influence of stirring 
is to increase the e.m.f. obtained.—E. S. H.

V I I I —REFINING
(Including Electro-Refining.)

(Continued from p. 139.)

Discussion of C. W. Clark and A. A. Heimrod’s Paper on “ Recovery of 
Precious Metals from Electrolytic Copper Refining at the Canadian Copper 
Refiners Plant, Montreal East, Quebec.”  F. F . Colcord. T. T). Jones (Trans. 
Electrochem. Soc., 1932, 61, 90).—Cf. th is J ., 1932, 50, 372, 684. F . F . C. 
suggests th a t concentrations greater th an  30 grm. per litre  of silver and 20 
grm. per litre  of copper give the most satisfactory conductivity. T . D. J .  con
firms th is and adds th a t w ith 3S—10 grm. of copper per litre  the silver produced 
is 999’85 fine.—W. A. C. N.
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IX .—ANALYSIS

(Continued from pp. 140-141.)

Rapid Industrial Methods for Metallurgical Analysis. R . Arzcns (Dull. 
Assoc. Tech. Fonderie, 1931,5,33-38).—A discussion of laboratory routine from 
the points of view of efficiency, economy of tim e and materials, and an  accuracy 
sufficient for industrial purposes. I t  includes sections on standard alloys for 
comparative purposes, tlio use of analoids or tabloid reagents, the choice of the 
magnitude in  the initial weighings and improvements in  technique. Examples 
are taken from the analysis of steels.—W. A. C. N.

New British Chemical Standard [Copper-Nickel], Anon. (Met. Ind. (Land.), 
1932, 41, 473).—I t  is announced from the headquarters of B ritish Chemical 
Standards th a t a new non-ferrous standard of Cu-Ni to  serve as a  standard for 
the analysis of Cu-Ni sheet and strip  referred to  in  British Standard Specifica
tion No. 374, 1930, has been prepared. I ts  analysis is as follows : Cu, 68-85, 
N i 30-1, Si 0-12, Mn 0-89, Fc 0-05, Mg 0-027, C 0-02, S 0-01, Pb and Co each 
no t more than  0-01%.—J. II. W.

Quantitative Optical Spectral Analysis of Lead Alloys. A. Guenther (Z. 
anorg. Ghent., 1931, 200, 409-418; Brit. Chern. Abs., 1931, [A], 1385).—The 
systems examined were Li, Cu, Zn, Au, Tl, and Bi in Pb, and Ag in  Sn. Tables 
are giving showing pairs of lines in  the emission spectra of the alloys suitable 
for the characterization of alloys containing up to 10%  of the other metal.

—S. G.
Some Analytical Applications of Sodium Hydrosulphite. H.—Separation 

of Tin from Copper, Zinc, Lead, &c., and from Oxalic Acid Solutions. Deter
mination of Tin in Steel. B. S. Evans (Analyst, 1932, 57, 362-368).—Tho 
solution containing Sn, Cu, Zn, and P b  is trea ted  w ith 10 c.c. of citric acid 
(100 grm./200 c.c.), N H 40 H  until slightly alkaline, 10 c.c. of saturated KCN 
solution, 25 c.c. of saturated  N H 4C1 solution, 10 c.c. of (NH4)2S, and 7 grin, of 
N a2S20.„ boiled for 1 minute, cooled slightly, trea ted  with a  further 2 grm. of 
N a2S20 4, and again boiled. Tho SnS precipitate is filtered ho t and washed 
w ith a  solution containing small amounts of all the reagents added above; it  
contains, in addition to  Sn, all the Pb, Bi, and m ost of the Sb present. I t  is 
dissolved in NaOH and H 20 2, the solution acidified w ith HC1, and the analysis 
finished as previously described (this J ., 1931, 47, 440). In  the analysis of 
bronze, sufficient KCN m ust bo added to  discharge tho blue Cu colour and 
dissolve any ZnS; in  the analysis of brass, a t  least 20 grm. of N H 4C1 m ust 
be added. In  the absence of N H 4C1, Pb  m ay be precipitated free from Sn, using 
NaOH instead of N H 4OH to neutralize tho solution; the filtrate from the PbS 
precipitate is then  boiled w ith a large excess of N H 4C1 and the Sn precipitated 
as described above. 'When H 2C20 4 is used to  separate Sb from Sn, precipitation 
of the la tte r from the oxalate solution by N a2S20 4 is no t quite complete.

—A. R. P.
On the Method for the Determination of Aluminium in the Presence of Iron.

Saburo Ishim aru (Kinzohu no Kenkyu (Journal for the Study o f Metals), 1932, 
9, (12), 527-529).— [In Japanese.] The present methods for the separation 
and determ ination of A1 in  th e  presence of various am ounts of Fe leave much 
to  be desired from the points of view of accuracy, ease of manipulation, and 
speed. Tho four known methods are reviewed and discussed. I . proposes the 
following procedure.- tre a t the slightly acidic solution first w ith N a2S20 3 
(Chancel’s method), cool quickly to  room tem perature, add alcoholic solution 
of CaH 6-NH-NH2 (1 :1 )  (Hess and Campbell’s method), filter, wash with 
boiling w ater, and ignite (above 950° C.) to  A120 3. The results (only a single 
separation) indicate th a t th is procedure is an  excellent one.-—S. G.
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The Determination o£ Indium and Gallium with 8-Hydroxyquinoline. W.

Geilmann and F r. W. Wriggo (Z. anorg. Chan., 1932, 209, 129-138).—In  is 
precipitated quantitatively by 8 -hydroxyquinoline from a solution containing 
1% CHyCOONa and 1%  CH3-COOH a t 70°-80° C.; a fter keeping for 2-3 
hrs. in a  cool place tho In(C9H 6NO )3 is collected in  a  filter crucible, washed 
with warm water, dried a t  120° C., and weighed ; it  contains 20-99% In . Tho 
compound is volatile above 150° C., so the In  m ust be recovered by destruc
tion of the organic m atte r w ith H 2S 0 4 and  H N 0 3, followed by treatm ent of 
the solution w ith N H 4OH. Ga m ay be determined in a  similar way in  exactly 
neutral or feebly ammoniacal solutions even in tho presence of ta rtra te . 
Ga(C9H„NO)3 contains 13-89% Ga. The sensitivity of tho method in both 
cases far exceeds th a t of tho hydroxide precipitation.—M. H.

The Use of a-Benzoinoxime in the Determination of Molybdenum. H. B. 
Knowles (U.S. Bur. Stand. J . Research, 1932, 9, 1 -7; and U.S. Bur. Stand. 
Research Paper No. 453).—Present methods for tho determ ination of Mo in any 
considerable am ount require a num ber of tedious and time-consuming opera
tions prior to  tho actual determ ination of th a t element. a-Benzoinoxiine, 
advocated as being specific for Cu, has been found to  precipitate Mo quanti
tatively and to  isolate i t  from most of the more commonly encountered elements. 
As a result of the present study, a procedure has been developed by which Mo 
can be determined in  ores, steels and other products in much less time than  
by present methods and w ith all the accuracy of tho best methods now in use.

—S. G.
The Use of Potentiometrie Analysis in Steelworks Laboratories.—V. P.

Dickens and R. Brennecke (Mitt. K .-W .-Inst. Eisenforschung, 1932, 14, 249- 
259).—Mo m ay bo determined potentiom etrically in pure solutions of alkali 
molybdates by precipitation w ith HgC104 or Pb(C103)2 using a  Mo sheet as 
indicator electrode. The use of these methods and reduction potentiometric 
methods in steel analyses is described.—J. W.

Determination of Nickel and Chromium in Alloys and in Cast-Iron. V. 
Pestelli (Usine, 1931, 40, (43), 29).—A bstract of paper presented to  the 6c. 
Congrès In ternational do Fonderie. See this J ., 1932, 50, 554.—H. W. G. H.

Quantitative Determination of Nickel in Nickel Steels by an Electrographic 
Method. A. Glazunov and  J .  K rivohlavy (Z. physikal. Chern., 1932, [A], 161, 
373-388),—The alloy to  be tested is separated from a plate of indillcrent metal 
by a  filter-paper soaked in dimethylglyoxime solution, and a current is passed 
from the alloy (anode) to  the p late (cathode). The red colour produced on the 
paper by th e  form ation of N i dimethylglyoxime is compared w ith th a t pro
duced under similar conditions by similar alloys of known N i content. By this 
method all types of alloys can be analyzed in a few minutes w ithout destroying 
the alloy or even making a  polished section.—B. BI.

Molecular Spectra and Spectrographic Analysis. IV.—Determination of 
Scandium. G. Piccardi (A tli R . Accad. Nazion. Lincei. Rendiconti Classe 
Scienze Fisiclie, 1932, 15, 577-579).—The method is based on tho persistence 
of molecular spectra ; i t  gives good quantitative results.—G. G.

Determination of Sodium in Aluminium. K . Steinhäuser and J .  Stadler 
(Z. anal. Chern., 1932, 89, 268-270).—The metal (100 grm.) is dissolved in 
HC1 and  the A1 removed as A1C13,6H20  by saturating the solution w ith HC1. 
The filtrate is evaporated and  again saturated  w ith HC1, this process being 
repeated continually until no more A1 is present. The final filtrate is evapor
ated  w ith H 2S 04, the S i0 2 removed, the heavy m etals precipitated w ith H 2S 
and Mn and  tho Fe group w ith B r and NH40 H , and the filtrate then  evaporated 
to  dryness. The residue is heated to expel N H 4 salts and treated  in the usual 
way to  remove Ca. The residual Na2S 0 4 is weighed, any Mg and Zn removed 
as phosphates, and tho corresponding correction made.—A. R . P.
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X.—LABORATORY APPARATUS, INSTRUMENTS, &c.
(Seo also “ T esting” and “ Pyrom etry .” )

(Continued from pp. 112-143.)

The New Universal Vertical Illuminator of the Emil Busch A.-G. H .
Pfeiffer (Z. wiss. Mikroskopie, 1932, 49, 103-107).—The vertical illuminator 
serves for light- and dark-field illumination of the object.—B. Bl.

The Ultropak. H . Heine (Z. wiss. Mikroskopie, 1931, 48, 450-465).—In  
contradistinction to  the vertical illuminator in which the light passes through 
the objective in both  directions and produces a  light field image in the eye
piece, in  the Leitz U ltropak the light is reflected on to  the object from all 
sides by a  lens system surrounding the objective, so th a t a dark field image 
is produced when the reflecting surface is a plane polished surface, and a 
light-dark field imago when the surface is uneven and reflects diffusely.—B. Bl.

Apparatus for Introducing and Removing Photographic Plates, into and 
out of, a High Vacuum. E . G. Andrescn (Physikal. Z ., 1932, 33, 771-772).— 
A simple form of apparatus for moving a  photographic plate, into and out 
of, an  evacuated vessel is described..—J. S. G. T.

The Measurement of Elongation on Bending Tests. C. v. Roessler (Schmelz- 
schweissunq, 1932,11, 242).—An apparatus for measuring the radius of curva
ture of ben t sheet metal is described.—B. Bl.

On the Viscosity of Molten Metals and Alloys.—V. Outflow Viscometer with 
a Constant Pressure Height for Substances with High Surface Tension. F. 
Sauerwald (Z. anorg. Chem., 1932, 209, 277-280).—M. H.

Two Types of Laboratory Pumps for Pumping Mercury. P . B. Zliivotinsky 
(Ukrainskii Khemichnii Zhurnal (J. Chitn. Ukraine), 1931, 6 , (5/6), 241- 
244).—[In  Ukrainian, w ith Russian sum mary.] Two simple pumps, con
structed  of glass and rubber tubing, for pumping mercury are described and 
illustrated. The throughput is about 100 c.c./m inute and the height raised 
is 35 cm.—M. Z.

XI.— PHYSICAL AND MECHANICAL TESTING AND 
RADIOLOGY

(Continued from pp. 143-115.)

The Firs; Congress of the New International Association for Testing Metals.
Anon. (Technique moderne, 1932, 24, 316-318).—A brief review of the dis
cussions a t  Zurich.—H . W. G. H.

Contribution to the Study of Methods for Controlling Foundry Products. 
P . Nicolau {Bull. Assoc. Tech. Fonderie, 1931, 5, 233-250).—Uf. th is J . ,  1932, 
50, 750. A discussion of general methods of foundry control includ ing : 
(1) old system s; (2) tensile, compressive, and bending te s ts ; (3) tests  as to 
homogeneity; (4) newer methods, such as microscopic analysis, torsion tests, 
static and dynamic hardness. A useful bibliography is appended.—W. A. C. N.

Inspection of Surfaces for Minute Defects. F . A. Firestone and H . B. 
Vincent (Mech. Eng., 1932, 54, 647; also Automotive h id ., 1932, 67, 556; and 
Mech. World, 1932, 92, 431).—Illustrates and describes an  apparatus for the 
surface inspection of any kind of m etal for defects which change the light 
reflectivity or transm issivity. L ight reflected from the surface under inspection 
controls the current passing through a  photo-electric cell. The current is 
transm itted  to  a  hot-cathode ionization tube which provides sufficient current 
to actuate  a  rejection device if the surface is no t up to  th e  standard for which 
the device is set.—F . J .

The Dependence of Material Damping on the Magnitude and Rate of De
formation. E rnst Bankwitz (Metallwirtschajt, 1933, 12, 33-35).—The depen-
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dence of the resonance vibration frequency on tlio magnitude of the torsion 
angle has been measured in  a torsion vibration machine; the frequency is 
constant for small tw ists, bu t decreases linearly above a  definite limiting value 
which m ust be considered as the beginning of the damping action, and is about 
half as great as the tw ist value a t  which heating of the m aterial becomes 
measurable. This procedure therefore provides a  sensitive method for deter
mining the beginning of damping. The behaviour is the same for vibration 
frequencies between 200 and 2500 (varied by altering the oscillating mass), and 
is thus independent of the ra te  of deformation. The sta tic  yield-point rises 
appreciably after some millions of alternations under torsion vibration loading; 
this effect is particularly marked w ith alum inium and an  aluminium alloy 
(Cu 4, Si 1, Mn 0-5%), th e  rise being 40-50%  compared w ith 15-30% for 
other metals.—v. G.

Repeated Impact T ests: Dependence of the Impact Number on the Falling 
Weight and Height. M artin Bcilhaek (Forschungheft, 354, 1932, 1-22). 
—The apparatus and procedure for repeated im pact tests  are described. 
These tests have a  somewhat more lim ited application than  other mechanical 
tests. The im pact num ber depends largely on the weight of the striker and 
the distance through which i t  falls. W ith  decreasing weight and increasing 
height of fall so th a t the mom entum is constant, the im pact num ber (the 
num ber of blows to  fracture) increases, and  m ay reach infinity in  the case of 
very small weights a t high speed. Calculations show' th a t w ith a 4-kg. weight 
dropping through 10 mm., 48%  ol the energy is lost, which is explained by 
the deformation-eifect being produced no t by a  single blow, bu t by the series 
of continued impulses. This hypothesis was confirmed by measuring the 
incidence and period of the blow and the deflection of the test-piece by means 
of an oscillograph. Equations are derived for perfectly elastic m aterial and 
for partly  elastic m aterial for which the energy loss can be approximately 
calculated. In  these tests, no t only m ust the kinetic energy of the falling 
weight and the im pact num ber be given, bu t also the size of the falling weight 
and the height through which i t  falls, and the deflection of the test-piece to 
enable the mechanical strength  of the m aterial to bo approxim ately calculated.

—J . H. W.
The Interference Method of Measuring Thermal Expansion. George E. 

M erritt {U.S. Bur. Stand. J . Research, 1933, 10, 59-76; and U.S. Bur. Stand. 
Research Paper No. 515).—This paper is published in response to  numerous 
enquiries for details of the method developed-at the (U.S.) Bureau of 
Standards and described in  U.S. Bur. Stand. Sci. Papers Nos. 393 
and 485, and  several articles in  other publications. I t  is intended as a 
manual for the use of those who wish to  measure therm al expansions by 
the interferom etric method. As such, a  more complete description of the 
apparatus and methods developed can be included than  would be in order in a 
paper dealing prim arily w ith the results of a  particular set of measurements. 
The apparatus, method of making th e  specimens, forms for taking data, and 
computation of da ta  are each the subject of a  careful exposition. Tables 
and special calculations are included in  an appendix.—S. G.

Notched Bar Im pact Testing. P . Field Foster (Machinery (Bond.), 1932, 
40, 105-107).—An account is given of the method of carrying out notched 
bar te s ts ; the Izod, Charpy, Mesnager, and Frem ont test-specimens are com
pared, and  the Amsler im pact testing machine is described and illustrated.

—J . C. C.
Adapting Light Rays in Hardness Testing. J .  R . C. (Machinery (Land.), 

1932, 40, 761).—A simple device for routine hardness testing is described. A 
mirror system is employed to indicate the depth of penetration of a  1-mm. 
ball under a  load of 500 lb.—J . C. C.
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XII.—PYROMETRY

(Continued from pp. 115-110.)
On Micropyrometry. G. Lewin (Z . tech. Phijsik, 1932, 13, 497—199).— 

The principles of construction of micropyromcters (see J ., th is volume, p. 145), 
th e  degree of magnification possible and the possibility of increasing the magni
fication a t  very high tem peratures are discussed.—J. W.

New Thermocouples of Noble Metals for Very High Temperatures. O tto 
Feussner (Elektrotech. Z ., 1933, 54, 155-156).—Iridium /60 : 40 rhodium - 
iridium  alloy thermocouples can bo used up to  2000° C. The brittleness of 
the pure iridium wire can be appreciably reduced by suitable treatm ent, and 
the constituents are relatively only slightly volatile a t  high tem peratures, so 
th a t frequent standardization of the couples is unnecessary. The e.m.f. is
1-1 mv. a t  200° C., 5-5 mv. a t  1000° C., and 10-85 mv. a t  2000° C.—B. Bl.

Reference Tables for Platinum to Platinum -Rhodium Thermocouples. 
W m. F . Roeser and H. T. Wensel (U.S. Bur. Stand. J . Research, 1933, 10, 
275-2S7; and U.S. Bur. Stand. Research Paper No. 350).—Reference tables 
for use w ith platinum /platinum -10%  rhodium and platinum /platinum -13%  
rhodium thermocouples have been prepared. W hen these tables are used, the 
deviation curves obtained for individual couples have no points of inflection 
and are, w ith few exceptions, linear. These tables are based on the In te r
national Tem perature Scale, so th a t the indications of a thermocouple whoso 
calibration is obtained by extrapolation of a  deviation curve above th e  gold 
point will agree in  th is region w ith those of an optical pyrom eter.—S. G.

An Optical Method for Measuring Temperature Distribution and Convective 
Heat Transfer. R . B. K ennard (U .S. Bur. Stand. J . Research, 1932, 8 , 787- 
805; and U.S. Bur. Stand. Research Paper No. 452).—In  order to  avoid the 
errors inherent in m aterial thermom eters, a  method has been devised whereby 
the tem peratures in  the region of heated a ir near a hot surface m ay bo deter
mined from the displacement of the fringes in  an  interferometer. Photo
graphs were taken  of the interference fringes near a  hot vertical plate and near 
horizontal heated cylinders. The tem perature distribution and the convec
tive heat transfer were determined from measurements made on enlargements 
of these photographs. I t  is shown th a t the tem perature distribution does not 
correspond w ith th a t called for by the film theory.—S. G.

XIII.-FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 116-153.)

Metallography and the Foundry. Introduction to the Scientific Study of 
Casting. A lbert Portevin (Bull. Assoc. Tech. Fonderie, 1932, 6 , 19-25; and 
(abstract) Usine, 1931, 40, (51), 31).—A very interesting study of foundry- 
problems from new angles, in  w-hich the necessity of metallographic investi
gations is emphasized. Physico-chemical principles are applied in  arriving a t  
a  knowledge of w hat is required both by the founder and  by the metallurgist. 
Of especial in terest are the sections which are concerned witli the conditions 
necessary for soundness of castings, exactness of form, and  the control of 
contraction.—W. A. C. N.

Foundry Working on Railways. N. L. Baillie (J. Inst. Locomotive Eng., 
1932, 22, 676-736; discussion, 737-750).—An account of the equipm ent and 
operation of a railway foundry, particularly adapted  to  conditions in  the 
Argentine. Among items of non-ferrous in terest are included notes on 
crucible furnaces, details of non-ferrous m ixtures used in  railway practice, 
accounts of moulding and centrifugal casting machines, and a  discussion of 
the characteristics desired in  moulding sands and their control.—J . C. C.
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Excrescences and Eruptions in Foundry Work. L. Gasquard (Bull. Assoc. 

Tech. Fonderie, 1931, 5, 137-139).—The remedies suggested for these defects 
include the following : use of a sand of specific composition and of regular 
grain ; i t  should be free from all m aterial which might be harm ful to  the castings ; 
the  size of grain should bo adapted more or less to  the size of the casting to  bo 
produced ; the maximum moisture content should bo 8 % ; casting m ust 
be carried ou t regularly so as to  give as uniform cooling as possible ; gates 
and risers should be placed judiciously.—W. A. C. N.

Security in  Using Castings. R . de Floury (Bull. Assoc. Tech. Fonderie,
1931, 5, 127-131 ; and (short abstract) Usine, 1931, 40, (23), 29).—A study of 
the factors which enter in to  foundry work causing instability  or variation in  
the quality  of the castings produced. I t  includes sections on the falling off 
in  quality  during the course of tim e, or, in  other words, the number of re- 
meltings ; indirect factors such as the  nature  of the prim ary m aterial, and the 
physical properties of the alloys during solidification; phenomena occurring 
during casting such as solidification interval, viscosity, and prevalence of gas. 
I t  is pointed ou t th a t while any of these factors alone m ay be of comparatively 
small significance, the possibility of more th an  one coming into operation a t  
the same tim e is definitely liable to  react on the quality  of the finished work.

—W. A. C. N.
On the Measurement of the Shrinkage of Castings by Means of an Extenso- 

meter. K ôtarô H onda and Rim pei K ikuchi (Sci. Rep. Tôhoku Im p. Univ.,
1932, [i], 21, 575-584).— [In  English.] The linear contraction of castings of 
aluminium, tin , zinc, lead, bismuth, antimony, and the whole series of alu- 
minium -zinc alloys has been determ ined w ith an  improved extcnsometer of 
the Turner type. The to ta l shrinkage consists of contraction (a) in the liquid 
phase, (6) during solidification, and (c) in  the solid phase. Of these the extenso- 
rneter indicates merely th e  approxim ate contraction in  th e  solid phase, and 
gives no indication of the change of volume during solidification. The values 
of to ta l shrinkage of castings of various metals and alloys usually adopted are 
too small, being roughly half the correct values.—E. S. H.

Some Considerations on the Cooling of Castings. E.-V. Ronceray (Bull. 
Assoc. Tech. Fonderie, 1931, 5, 78-88).—Cf. th is J ., 1930, 44, 702. A very 
full and  clear explanation of the course of cooling, and the theoretical principles 
which underlie the phenomena. Different types of apparatus are described 
for obtaining the best casting conditions, for obtaining sound castings, and 
for ensuring th a t slag and  scoria are retained so th a t they  do no t enter the 
moulds.— VV. A. C. N.

Some Practical Foundry Methods for Preventing Unsoundness in Aluminium 
Alloy Castings. H . J .  Rowe and E. M. Gingerich (Bull. Assoc. Tech. Fonderie, 
1932, 6 , 343-352).—The first p a rt deals generally w ith the causes of porosity, 
and  is followed by a discussion of the factors which affect th e  soundness of 
the alloys. Among these are the tem peratures during casting, the nature of 
the melting furnace and the fuel used, the foundry technique, the composition 
of the alloy and  of th e  materials used, and th e  condition of the metal as deter
mined by its  prior history. Succeeding sections arc concerned w ith experi
m ental investigations of the influence of factors incidental to  the foundry and 
of methods which have been adopted for suppressing porosity. Generally i t  
is found th a t the following principles should be borne in  mind : use of low 
casting,.temperatures, control of all melting conditions and speed of solidi
fication, correct moulding practice, interm ediate solidification of the metal, 
the use of certain chlorides, and a stric t supervision of the ingredients of the 
alloy.—W. A. C. N.

Some Causes of Defects in Aluminium Alloys. D. Hanson (Bull. Assoc. 
Tech. Fonderie, 1932, 6 , 431—144).—A resume of work, most of which has 
already been published by the In s titu te  of Metals. I t  deals w ith gas absorp
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tion and the methods which m ay be adopted to  counteract i t  ; w ith  the type 
of furnace to  be employed in  melting ; and w ith the experim ental investigation 
of the various factors which are incidental to this problem.—W. A. C. N.

Use of Graphite and Cast-Iron Crucibles in  the Aluminium Foundry. P . 
Girod (Usine, 1931, 40, (23), 33).—A bstract of a paper read before the 10e. 
Congrès de Fonderie. G raphite crucibles are said to  cause the form ation of 
hard spots in  castings, and crucibles of grey cast-iron are proposed, to substitute 
them.—H . W. G. H.

The Deoxidation of Copper with Various Metals. Earle E . Schumacher and 
W. C. Ellis (Bell Telephone System Tech. P ull., Monograph B 707, 1932, 1-8). 
—R eprint of a  paper on “  The D eoxidation of Copper w ith Metallio Deoxidizers, 
Calcium, Zinc, Beryllium, Barium , Strontium , and L ithium ,” read before the 
Electrochemical Society. See th is J ., 1932, 50, 580.—S. G.

Bronze Founding Industry in 1932. E . G. Cox (Met. Ind . (Lond.), 1933, 
42, 218).—Another le tte r on th is subject, in  favour of the use of crucible 
furnaces for bronze casting (see Rowe, J .,  th is  volume, p. 147).—J . H . W.

Some Remarks on Casting Heads in the Bronze Foundry. M. De Brock 
(Bull. Assoc. Tech. Fonderie, 1932, 5, 21-29).—The effect of contraction due 
to  liberation of gas and to  solidification is considered. The use of heads to  
take superfluous metal and to  feed the shrinkage is discussed. The various 
factors which affect the size of head to  be used and  its  form are reviewed 
very thoroughly. Special instances are cited wherein casting by these methods 
has been successful.—W. A. C. N.

Notes on Brass Casting. F . A. Livermore (Met. Ind . (Lond.), 1932, 41, 
439-440).—Notes on the use of crucibles for melting, the need for pyrometric 
control, and defects in  castings and the ir eradication.—J . H . W.

On the Preparation of Manganese-Brass. Edm und T . R ichards (Metall- 
hôrse, 1932, 22, 1357-1358, 1389-1390).—The composition, preparation, and 
properties of numerous manganese-brasses are briefly discussed w ith especial 
reference to  the influence of im purities.—A. R . P .

Die-Castings and Stampings. Anon. (Iron Age, 1933, 131, 48).—A brief 
review of the trend in  die-castings and stampings of brass and alloys containing 
brass, aluminium, and nickel, as indicated by the practice of large modern 
firms.—J . H . W.

The Design of Die-Castings. F . A. W. Livermore (Met. Ind . (Lond.), 1933, 
42, 217-218).—A brief description of the die-casting process is given, and 
considerations governing design, precautions in venting, and  the casting of 
lettering and  threads are discussed.—J. H . W.

Moulds for the Casting of Ingots of Non-Ferrous Metals and Alloys. I . E. 
Gorshkov (Metallurg (The Metallurgist), 1932, 7, (1), 67-83).— [In  Russian.] 
Cf. th is J ., 1932, 49, 203, 232. The m erits of horizontal, vertical and inclined 
chill-moulds for casting non-ferrous ingots are discussed, and the character
istics of each method of casting are critically summarized w ith  reference to 
numerous diagrams.—M. Z.

Some Special Cores. H . Fabrc (Bull. Assoc. Tech. Fonderie, 1932, 6 , 
226-235).—Descriptions of special types which have been made in particular 
circumstances.—\V. A. C. N.

Agglomerated Sand Cores. J .  Doskocil (Bull. Assoc. Tech. Fonderie, 1932, 
6 , 475-484).—The problem of the choice of a  convenient sand m ixture is 
bound up w ith the following considerations : the quality  and general charac
teristics of the siliceous p a rt of the m ixture ; the nature of th e  binder ; a  proper 
understanding of the kind of core required for the particular purposes in view ; 
and the heat-resistant qualities. The manufacture of the cores entails a 
review of the nature of the surface of th e  core, its  perm eability, and the rapidity  
and facility w ith which it.can  be disengaged from the casting. These various 
factors- are all discussed fully from the practical point of view.—W. A. C. N .
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Application of Sand Testing in the Foundry with the Object of Ensuring 
Control. H . W. D ietert (Bull. Assoc. Tech. Fonderie, 1931, 5, 281-282).— 
Tests for moisture, permeability, drying properties, grain-sizc, and clay 
content are described.—W. A. C. N.

Methods of Testing and Control for Moulding Sands. A. Deleuse (Bull. 
Assoc. Tech. Fonderie, 1931, 5, 282-284).—Cf. t h i s 1931, 47, 240.— YV. N.

X IV.—SECONDARY METALS : SCRAP, RESIDUES, &c.

(Continued from p. 153.)

Method of Calculating the Yield of Non-Ferrous Metals from Scrap in the 
U.S.S.R. I. Vallt and S. V. Ivanov (Zvetnye Mclally (The Non-Ferrous Metals), 
1930, 725-742; C. Ahs., 1933, 27, 483).— [In Russian.] Statistical da ta  are 
given for the non-ferrous scrap industry of the U.S.S.R., covering the period 
1901-1933 (data for 1930-1933 are obtained by extrapolation).—S. G.

X V —FURNACES AND FUELS

(Continued from pp. 1M-157.)

F U R N A C E S
Developments in Gas-Fired Furnaces. F . Johnstone Taylor (Machinery 

(Lond.), 1932, 40, 613-619).—The principles governing the design of tow n’s 
gas and producer-gas fired heating furnaces are outlined and some typical 
examples described and  illustrated. The W ellman-Chantraino “ m ulti
flame ”  system of combustion (to prevent local overheating), the efficiency 
of recuperation systems, the use of pressure burners, and the advantages of 
suspended roofs are among the points discussed.—J. C. C.

Procedure in the Industrial Use of Gas. O tto Wolff (Gas- u. Wasserfach, 
1932, 75, 617-623).—An illustrated article on the various types of gas-heated 
industrial furnaces, w ith special reference to  the steel industry, w ith data  on 
the gas consumption, the efficiency, ana  the cost of operation.—B. Bl.

Oil Heating Furnaces. Anon. (Met. Ind . (Lond.), 1933, 42, 193-194).— 
A brief description of a  modern type of oil-fired heating furnace.—J. H . W.

The Melting of Aluminium and Its Alloys. Electric or Fuel-Fired Furnace ? 
C. Sonnino (Bull. Assoc. Tech. Fonderie, 1932, 16, (Suppt.), 12-17).—A com
parison is draw n betw'een the relative economic advantages and disadvantages 
of the electric furnace on the one hand and fuel furnaces on the other for the 
fusion of aluminium alloys. A num ber of technical points in favour of the 
electric furnace—exact regulation of tem perature atmosphere, and ease of 
removal of gases—are examined. I t  is concluded th a t the ra ther insignificant 
advantages of coke or gas firing are more than  outweighed by the greater 
advantages of the electric furnace.—W. A. C. N.

Electric Heat. Victor Paschkis (Elektrotech. Z., 1932, 53, 1169-1171).—A 
review of recent literature on welding machines, arc furnaces, induction 
furnaces, and resistance furnaces.—B. Bl.

Resistance Furnaces for Heat-Treating Aluminium. Anon. (Machinery 
(Lond.), 1932, 39, 631-632).—An illustrated description of an installation of 
three electric resistance furnaces each equipped for autom atic charging, pro
vided w ith autom atic tem perature control, fitted w ith two centrifugal fans in 
the roof, and designed for heat-treating aluminium. Two of the furnaces have 
chambers 14 ft. long, 7 ft . wide, and  5 ft. high, and arc the largest so far 
installed in  this country.—J . C. C.
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X V I.—REFRACTORIES AND FURNACE MATERIALS

(Continued from pp. 15S-159.)

Electrical Resistivity of Specialized Refractories. H arold E . W hite (•/. 
A nur. Ceram. Soc., 1932, 15, 59S-610).—Tests were carried ou t on the elec
trical resistivity of 12 commercially-used special refractory bricks a t  tem pera
tures up to  1300° C. S tandard 9-in. bricks were tested  using apparatus which 
is standard equipment and  readily obtainable. Tem perature lag was elimin
a ted  b y  constant heating over a  prolonged period of tim e a t  given tem pera
tures. The results obtained indicate a  decrease in resistivity w ith  prolonged 
heating for some classes of refractories. Those refractories composed of 
minerals of the same pétrographie classification appear to  undergo the least 
change. A bibliography of 41 references is appended.—S. G.

Researches on the Thermal Conductivity of Refractory Materials. Anton 
K anz (M itt. Forsck.-Inst. Fer. Stahiiccrbe A.-G., Dortmund, 1932, 2, 223-234; 
Ceram. -46s., 1932, 1 1 , 457).—A new method for determining the therm al 
conductivity of refractory materials is described. Because of th e  smaller 
size of the sample and its  cylindrical form, i t  was possible to  save much time 
and to  obtain a  more uniform heating of the surfaces. The bricks investigated 
were : 4  silica, 2 grog, 2 bauxite, 1 corundum, 2 sillimanite, and 1 chromite. 
The figures of therm al conductivity of these bricks agree well w ith those 
obtained by o ther methods, w ith the exception of those for chrom ite brick. 
Silica bricks which have already been fired once are capable of conducting 
heat which increases w ith increased tem peratures, more below 400° C. than  
above it. Thermal treatm ent influences the formation of tridym ite in silica 
brick. I t  considerably increases the  capability of conducting heat, and  
makes th e  figure of therm al conductivity dependent on the linear tem perature. 
Irregularities were determ ined under 300° C. in  alum ina blocks, e.g., grog, 
bauxite, corundum, and  sillimanite brick, which are probably influenced by  
th e  modification changes occurring in  the brick. Well-fired bricks did no t 
show these phenomena. In  these bricks also, the  influence of the dependence 
of tem perature of the figure of therm al conductivity on th e  firing tem perature, 
in consequence of the formation of crystalline modifications, was determined. 
The researches showed th a t the determ ination of th e  capability of conducting 
heat of refractories in the tem perature range between 100° and  600° C. m ay 
produce im portan t results because of a  greater knowledge of th e  interior 
structure of refractories. The great differences in  th e  results obtained by  
different investigators are due to  the inexact methods used,—S. G.

Expansion of Refractories. Anon. (Rev. mat. conetr. true, pub!., No. 269, 
1932, 75-76: O ram . J&s., 1932, 11, 371).—The continuous expansion of 
different refractories from room tem perature up  to  the highest reached, is 
shown by means of curves. A quartx-m arl brick showed a  weak expansion 
under 300° C., a  partia l transform ation of quartz  a t 500°-600° C., and  a  large 
expansion a t  1400° C. Bricks in which quartz was completely transform ed 
have th e  highest expansion under 400° C. Their volume rem ains constant a t  
higher tem peratures. The expansion of o ther kinds of refractories : magnesite 
srog, dvnamidon. eleetricallv-fnsed silica, and artificial sillimanite arc discussed.

“ — S . G .
Reversible Thermal Expansion of Refractories. W. J .  Rees (Brit. Clay- 

taorker, 1932, 40, (4S0), 7 : Ceram.  .46a. 1932, 11, 414).—There is no real 
difference between ” therm al expansion "  and  "  reversible therm al expansion ” 
except in  rare cases when the expansion which takes place on heating is of a  
perm anent character and  is consequently described as an ” after-expansion” 
and  no t a s  "  therm al expansion.”  An increase in the porosity of a  fire-brick 
causes a  decrease in  the reversible therm al expansion up  to  a  porosity of 50%, 
bn t does not produce irregularities in the expansion curve.—S. G.
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Influence of Size of Load on the Deformation of Refractories at High 
Temperatures. V. Zegzhda (Trans. Ceram. Research. Inst. (U .S.S.R .), 
No. 34, 1932, 63-77; Ceram. Abs., 1933, 12, 19).—[In Russian.] E xperi
ments on the deformation under load (from 1 to 5 kg./cm.2) of refractory pro
ducts a t  high tem peratures are described. I t  was found th a t the influence of 
the load depends on the chcmieo-mineralogical and granulometric composition 
of the samples, and th a t the load of 2 kg./cm .2 is the most suitable.—S. G.

Temperature of Incipient Fusion of Refractory Products. M. Lépingle 
(Ind. chim. beige, 1931, 2, 475-483; Ceram. Abs., 1933, 12, 19).—L. studied 
the modifications in height as functions of tim e and tem peratures of cylinders 
500 mm. high and 35-7 mm. in diameter, under a  constant load of 2 kg./cm.2. 
The curves obtained showed 3 interesting po in ts: (1) the tem perature a t  
which expansion ceases; (2 ) the tem perature a t  which it  begins to  collapse; 
and (3) the tem perature a t  which the ra te  of collapse tends to  infinity. The 
last two points constitute usual constants, bu t no consideration is usually 
given to  the first, which, however, m ust correspond w ith a  modification in 
the structure of the sample, a  transform ation which is due to  the incipient 
fusion of the fluxes contained in, and unevenly distributed throughout, the 
refractory. In  aluminous refractories there is a  slow and continuous collapse 
of the sample constituting a  true  viscous fusion.—S. G.

An Investigation of the Action of Coal-Ash Slags on Firebrick by Micro
scopic Methods. H arold E . Simpson (./. Amer. Ceram. Soc., 1932, 15, 520- 
535).—The action of coal-ash slags on firebrick refractories was studied by 
microscopic examination of th in  sections prepared from quenched samples of 
ash and  refractory heated together. The 8 refractories used varied as to  
clays, method of fabrication, grind, and firing treatm ent. Six different coal 
ashes varied from highly corrosive to  non-corrosive ashes. Samples were 
quenched a t  intervals in  the range of 2200°-2800° F . (1205°-1538° C.) and 
the critical tem perature or maximum safe operating tem perature of all com
binations of slag and refractory was determined. These values are presented, 
together w ith a  discussion of the various minerals formed.—S. G.

A Classified Review of Refractory Slag Tests. Harold E . Simpson {./. Amer. 
Ceram. Soc., 1932, 15, 536-544).—The literature on refractory slag tests  is 
reviewed. The various methods are divided into 8  different classifications, 
and references are given to the literature.—S. G.

Protection of Refractory Materials with Colloidal Graphite. Anon. (Indus
trie chimique, 1931, 18, 838; Ceram. Abs., 1932, 11, 414).—Researches carried 
out in the laboratory of the Vereín zur überw achung der K raftw irtschaft des 
Ruhrzechen, Germany, did not confirm the hypothesis th a t a  coat of colloidal 
graphite (Hydrokollag) can protect refractory materials against the action of 
furnace gases. The tests were made in a blast-furnace w ith reduced atm o
sphere in the presence of corrosive cinders. Both diluted and  undiluted 
Hydrokollag were used. In  both cases graphite burned up almost completely, 
and consequently refractories treated  w ith Hydrokollag did not behave better 
than  others.—S. G.

Refractoriness and Standard Methods for Its Determination in Germany, 
U.S.A., and U.S.S.R. S. I. Perkal (Ukrainslcy Silikaly, 1931, (8/9), 251-264). 
—[In Russian.]—S. G.

Ceramic Shops at Metallurgical Plants. I. I . Kuzmenko (Ukrainslcy 
Silikaly, 1931, (11/12), 362-366).—[In Russian.]—S. G.

Research Work on Refractories in the U.S.S.R. During the Past Five Years. 
S. I . Perkal (Ukrainslcy Silikaly, 1931, (6 ), 165-178).— [In Russian.}—S. G.

A Useful Range of Plastic Cements [Drykos ; Purimachos]. Anon. (ling. 
Rev., 1932, 46, 346).—Some grades of Drykos and Purimachos plastic fire 
cements are described.—P . M. C. R.

VOI-. LITI. I’
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On Graphite Crucibles. Edm und Richard Thews (Tonind. Zeit., 1932, 56, 
60-62).—A correlated abstract.—B. Bl.

Some Experiments with Zircon and Zirconia Refractories. George F . 
Comstock (J. Amer. Ceram. Soc., 1933, 16, 12-35).—A record of the results of 
5 years’ research on refractory uses for a  chemically purified grade of zircon 
and electrically-fused zirconia of high purity . The products investigated 
included semi-permanent foundry moulds, refractory bricks and cements, 
ladlo nozzles, and  crucibles. Electric firing and a  small oil-fired tunnel kiln 
aro described. The effects of various binders are discussed. Sintered zircon 
grog was found to be superior to  electrically fused grog. Zircon bricks made 
w ith 50%  grog, using 2 0 %  milled zircon for the perm anent bond, and  fired 
a t ,1600° C. for 1 hr., showed no firing shrinkage, very slight volume change, 
and high compressive strength a t  1600° C. They were extremely resistant to 
spalling, bu t did not resist basic slags or metallic oxides very well a t  high 
tem peratures. Zircon-bondcd magnesite bricks were more refractory than  
ordinary magnesite, more resistant to  spalling, and  had about the same slag- 
resistance as magnesite. Zirconia was more refractory than  zircon and had 
better slag-resistance. Lime-bonded zirconia crucibles of good spalling- 
rosistance were made, bu t the cost was higher than  th a t of zircon.—S. G.

Alundum, Refractory Aluminous Product. V. Charrin (Cham . Verrerie, 
1932, (843), 477; Ceram. A 6s., 1933, 12, 20).—The preparation of alundum  
in an electric furnace is described, and the uses for the finished product are 
discussed.—S. G.

[Siemensit] A Refractory of High Service Value. Ju s tu s Schmauser 
(Tonind. Zeit., 1932, 56, 1123-1124).—A short account is given of the proper
ties of Siemensit, a  refractory material made by fusing a m ixture of chromic 
oxide, magnesia, and alum ina in the electric furnace.—B. Bl.

Magnesite. Anon. (Brit. Clay worker, 1932, 40, 391-392; Ceram. Abs., 
1932, 11, 312).—The varying conduct of the refractory is due to  differences 
both in the chemical composition and physical structure of the raw  materials. 
Trouble w ith the finished brick is also due to the method of grinding, tempering, 
and bonding and  the system of conducting the drying and final firing. A 
brief discussion on crucibles prepared from magnesite, and the increased use 
of magnesite for basic-lined converters in the refining of copper and nickel and 
in the metallurgy of silver, is included.—S. G.

Researches on the Capability of Conduction of Heat of Magnesite Blocks. 
M artin Boetticher (Milt. Forsch.-Inst. Ver. SlaJdwerk A .-C ., Dortmund, 1932, 
2, 235-248; Ceram. Abs., 1932, 11, 458).—Different magnesite blocks were 
investigated for their therm al conductivity, characteristics, and structure by 
X-rays. (1) The sp. gr. and the grain-sizc of the block change w ith a subse
quent heating to  redness a t  a  tem perature which lies considerably above the 
firing tem perature. The tim e of heating to redness has no effect. (2) The 
therm al conductivity of magnesite depends directly on the sp. gr. and grain- 
size because w ith their increase produced by subsequent calcining the therm al 
conductivity increases. The change of the therm al conductivity is small. 
(3) No relationships between the therm al conductivity, gas perm eability, and 
porosity were found in the blocks investigated. (4) The lattice param eter of 
periclase, contained by magnesite, does no t change w ith a  subsequent heating 
to redness. I t s  value corresponds w ith th a t of pure magnesium oxide within 
the limits of error. An index of literature on the subject is given.—S. G.

Determining the Effects of the Rate of Firing and Rapid and Slow Cooling 
on the Physical Properties of Fireclay Refractories. R . C. H utchison (./. Amer. 
Ceram. Soc., 1932, 15, 517-519).—This investigation determined th a t  the rate 
of firing, as specified in the standard  te s t for the firing behaviour of fireclay 
refractories, could be reduced w ithout m aterially affecting the accuracy of the
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d ata  obtained. The rate  of cooling was found to  be the cause of variations 
between te s t results and  laboratory and factory results.—S. G.

A Study of Heating and Cooling Rates of Checker Brick. Gilbert Soler and 
R . M. King (J. Amer. Ceram. Soc., 1932, 15, 545-549).—A tes t simulating the 
heat absorption and emission of checker brick was developed. The results of 
such tests on firebricks of 2 sizes, made by 3 different processes and procured 
from 4 fireclay districts, are given and correlated w ith the bulk, sp. gr., and 
porosity of the bricks.—S. G.

Magnesite Bricks Insensitive to Temperature Changes. Iv. Endell (Stahl u. 
Eisen, 1932, 52, 759-763).—N orton’s formula, according to  which the sensi
tiv ity  to  tem perature change is, ceteris jxiribus, inversely proportional to  the 
change of shape a t  high tem perature, is shown to be applicable to  five types of 
magnesite brick having different sensitivities to  quenching. From micro- 
graphic examination it  has been found th a t change of shape in the torsion test 
a t  elevated tem peratures is rendered possible by crystallographic cleavage (and 
perhaps also by slip and twinning) in the pcriclasc crystallites. A high peri- 
clase content of the bricks is therefore a criterion of good tem perature stability.

—J . W.
Magnesium Orthosilicate as a Refractory. E. R einhart (Tonind. Zeit., 

1932, 56, 323-324).—The m aterial is prepared by burning a t  1500° C. hydrated 
magnesium silicates such as talc, serpentine, olivine, peridote, or dunite, with 
a binder and 2% of an alkali silicate and chloride. Stable bricks may bo pre
pared by taking advantage of the property of a certain coarse-grained olivine 
of expanding during burning and the property of a  finely-ground mixture of 
serpentine and magnesia of contracting under the same conditions.—B. Bl.

Relation of Crushing Strength of Silica Brick at Various Temperatures to 
other Physical Properties. Sandford S. Cole (J. Amer. Ceram. Soc., 1932, 15, 
611-621).—The failure a t  elevated tem peratures under constant load of silica 
bricks is reported, using the D upuy load tes t apparatus. The crushing 
strengths a t  1500°, 1800°, 2100°, and 2400° F . (815°, 982°, 1149°, and 1316° C.) 
are recorded, as well as the crushing strength a t  room tem perature. The size 
of the tcst-piece normally used was 1 X I X 2 |  in. A definite relationship is 
shown to exist between the strength a t  room tem perature and th a t a t elevated 
tem peratures. The effect of variation in lime content, bats content, and fluxes 
is also given. D ata  were obtained on bricks made from 3 different quartzites. 
Additional physical da ta  are reported to give information concerning the 
properties of the bricks tested.—S. G.

The Evaluation of Silica Bricks by Their Appearance. R obert Selzer 
(Tonind. Zeit., 1932, 56, 361-362).—The quality  of silica bricks cannot bo 
judged by their appearance as their colour and the presence of spots depend 
on numerous factors, such as the nature of the raw material, its iron content, and 
the method of burning, which do no t necessarily have a direct influence on the 
quality of the brick.—B. Bl.

The Bernitz Carbofrax Furnace Blocks. Anon. (Eng. Rev., 1932, 46, 332).— 
The properties of Carbofrax (over 88%  silicon carbide) are enumerated and its 
applications described.—P. M. C. R.

A Recently Introduced Plastic Refractory. Anon. (Eng. Rev., 1932, 46, 
310).—Durosil and Peaksil are among the products of silica deposits occurring 
in the Peak D istrict of Derbyshire. Durosil is especially suitable for the 
construction of monolithic walls.—P. M. C. R.

Rapid Methods for the Determination of Silica [in Refractories]. Anon. 
(Tonind. Zeit., 1932, 56, 597-598).—Evaporation of the solution w ith per
chloric instead of w ith sulphuric acid for the dehydration of the silica has the 
advantage th a t the alkaline earths pass readily into solution on diluting with 
water. References to the literature are given.—B. Bl.
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XVII.—HEAT-TREATMENT

(Continued from pp. 1C0-161.)

A Study on the Electrochemical Potential in Relation to the Heat-Treatment 
and Ageing of Duralumin. Hiroshi Im ai and Masami Hagiya (Kinzoku no 
Kenkyu (Journal fo r the Study o f  Metals), 1932, 9, (12), 530-538).—[In  Jap an 
ese.] Experim ents were carried out to examine the influence of heat-treat- 
m ent and ageing on the electrochemical potential of Duralumin. The potential 
existing between Duralumin and a  N  solution of potassium chloride was 
measured against a normal calomel electrode a t  20° C. The results show th a t 
by  quenching a t  510° C. Duralum in becomes distinctly electro-negative, and 
th a t the potential for the quenched alloy remains unaltered throughout the 
10 days of ageing, w hilst by tempering a t  100° C. i t  becomes slightly electro
positive; by finally tempering a t  200° C. its normal value is restored. Some 
of the copper-aluminium and magnesium-silicon-aluminium alloys were also 
examined to  confirm the behaviour of the compounds CuA12 and Mg,Si. No 
signs of precipitation of the compounds nor change in the supersaturated solid 
solution were deserved during the tim e of ageing.—S. G.

Heating of Sheets of “ Elektron AZM ”  to Remove Internal Stress. M. 
Abraham (Jahrb. deut. Versuchsanst. Luftfahrt, 1932, 13).—Internal stress in 
spring-hard Elektron sheets is removed in 1 m inute a t  250° C. bu t 1 hr. is 
necessary a t  200° C.—B. Bl.

Retarding the Ageing of High-Resistance Light Alloys. ------  Coquelin
(Arts et M¿tiers, 1932, 85, 353-356).—A series of alum inium alloys of the 
Duralum in-type was subjected to  lieat-treatm ent and then placed in  a 
refrigerator and m aintained a t  a  constant low tem perature for various periods 
of time, after which the breaking stress and Brinell hardness were determined. 
From the results of these experiments it  is concluded th a t : (1) when ageing has 
begun, it  cannot be stopped even a t  a  tem perature of — 10° C .; (2) the tem 
perature a t  which the m etal m ust bo kept (to prevent agoing) is about — 5° C .;
(3) after removal from the refrigerator the metal ages normally and resumes its 
normal mechanical properties; (4) the metal retains its soft s ta te  as long as the 
low tem perature is maintained. Experim ents w ith stamping test-pieccs after 
a  similar treatm ent confirmed these results.—J . H. W.

XVIII.—WORKING

(Continued from  pp. 161-164.)

Fabrication and Properties of Seamless Phosphorized Arsenical Copper 
Tubing. G. L. Craig and O. Z. Klopsch (Amer. Inst. A lin. Met. Eng. Preprint, 
1933, Feb., 1-9).—The effect of arsenic up to  0-2% on the basic properties of 
tough-piteh and of phosphorized copper has been critically studied and 
laboratory experiments have been supplemented by mill scale tests. I t  is 
shown th a t the basic properties of copper are no t greatly affected by small 
am ounts of arsenic. An increasing strength w ith an  increase in the arsenic 
content has been noted, w hilst a t  the same tim e there is no corresponding 
loss of ductility. I t  is concluded th a t, w ithin the range of the reductions w ith 
which the paper deals, arsenic has no appreciable effect on the fabricating 
characteristics of copper.—W. A. C. N.

Developments and Future Trends of the Non-Ferrous Tube Trade. Gilbert 
Evans (Metallurgia, 1933, 7, 111-113)—The position of the non-ferrous tube 
trade is reviewed and the methods adopted by B ritish tube m anufacturers to 
m eet prevailing conditions are considered. Reference is made to modem 
plant and methods, such as the development of the ro tary  piercing machine 
as applied to copper tube production, and the various types of extrusion
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macliines. The relative methods of ro tary  piercing and extrusion, and the 
comparative m erits of hydraulic and chain benches are discussed, and con
sideration is given to  the merits of a  fixed drawing bar and die as applied to 
draw- or push-bcnchcs of the hydraulic type, as compared w ith a  free bar or 
die. Various methods of annealing are also considered, and the future possi
bilities for economical production and application of tube in various forms 
referred to .—J . W . D.

Use of Small Diameter Rolls and Improvements in Multiple Rolling-Mills. 
W. Rohn (Stahl u. Eisen, 1932, 52, 821-825).—Very small diam eter rolls have 
recently been used in 12-high rolling-mills in which they  are supported against 
2 loose interm ediate rolls which themselves arc supported against 3 external 
rolls. This arrangem ent renders possible a  more economical production of 
very th in  sheets in relatively few steps w ith increased precision. The tech
nical and constructional principles for such rolling-mills are discussed with 
examples, an apparatus for the continuous testing of the accuracy of the roll
ing is described, and information on the economies of the mills is given.—J . W.

Lubricating a 48-in., 3-High, Universal Mill. Louis H. Hein (Blast Fur. 
and Steel Plant, 1933, 21, 99-102).—Refers primarily to  steel mill plant, bu t 
the system and principles involved are applicable to  rolling-mills in general. 
190 bearings wore included in the scheme, in which the control equipment is 
entirely mechanical.—R. Gr.

Care of Large Electrical Apparatus. J .  S. Murray (Blast Fur. and Steel 
Plant, 1933, 21, (2), 114-115, 117, 118).—Outlines the necessary tests to be 
applied before starting  up an electrical p lan t which has been idle for con
siderable periods. Testing of the insulation for breakdown due to  moisture 
is essential.—R. Gr.

Dies for Wire Manufacture. R ichard Saxton (Mech. World, 1932, 92, 
479—180).—Steel for wire-drawing dies is used chiefly because when the bear
ing shows signs of wear, i t  can be quickly re-set and used again. The setting 
by hand is superior to  drilling methods. A die for drawing copper and brass 
is illustrated. I t  is of shorter bearing length than  th a t for drawing mild 
steel, the reduction possible being over 3 times as great as th a t possible in 
drawing high-carbon steel. The longer the bearing the smaller is the reduc
tion possible. The length of bearing for copper and brass is about the same 
as the diam eter of the wire when drawn. “ Stone metal ” dies should oust 
the steel die when they  have been improved by research.—F. J .

Structural Change in Drawn Wire. R . Saxton (Mech. World, 1932, 92, 
117-118).—The change which takes place in wire or wire rod while undergoing 
the drawing process is little understood even by m any in the trade. Steel wire 
only is discussed and  attention  is directed to  the improvement which occurs— 
in the torsion test—when drawn wire is allowed 2 or 3 months’ rest.—F. J .

Lime in Wire-Drawing. D. E . W ashburn (Wire awl Wire Products, 1932, 
7, 385-386).—The essential factors necessary for a lime giving the most 
successful and effective results in wire-drawing are described. Although the 
limits of chemical composition are difficult to  prescribe, the calcium oxide 
content should probably no t be less than  94%, magnesia and silica each less 
than  2% , and other im purities less than  1%, w ith carbon dioxide between 1-5 
and 0-6%.—J . H. W.

Fourdrinier Wires and Cloths.—H. K u rt Jah n  (Wire and Wire Products, 
1932, 7, 221-223).—The testing of wires, choice of warp and filler wires, 
winding on to  warp spools, and the spooling of the filler wires are described. 
(See this J ., 1932, 50, 455.)—J. H. W.

The Deep-Drawing Qualities of Thin Sheets. J .  Cunningham (Mech. 
World, 1932, 92, 53-54).—The deep-drawing expansion tes t devised by Siebel 
and Pomp (cf. this J ., 1930, 43, 579, and 1930, 44, 600), in which annular test- 
pieces, having a  central hole, are drawn into a  cup while the outer rim of the
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cup is firmly clamped in  a circular flat-faced die, is favourably compared w ith 
the Erichscn tes t in indicating the ability  of tlie m aterial to  undergo deep- 
drawing. The te s t is useful in connecting deep-drawing properties w ith 
micro-structure, cold-working, and hoat-treatm ent. Another method of 
testing devised by F . Eisenkolb (Stahl u. Eisen, 1932, 52, 357-364) is 
described, in  which the Erichsen tes t is used on m aterial, after cold-working 
i t  by drawing the test-discs into closed cylinders through a  num ber of dies.

Effect of Machine Rigidity on Metal Flow. E . R . Frost (Canad. Mach., 
1932, 43, (15), 17-28, 40 ; and Iron Steel Canada, 1932, 15, 137-139).— 
Read before the Ontario Chapter of the American Society for Steel T reating. 
Very accurate forging and stamping, a  stronger product and economy of 
m aterial are rendered possible by the improved strength  and stiffness of 
m odem  m achinery; these qualities appear to  influence the mechanical pro
perties of the product more than  docs the design of the die, if tiffs be used. 
I t  is found th a t when m etal flow is onco induced, i t  should be allowed to 
continué uninterrupted to  completion of the operation otherwise greatly 
increased pressure is needed for re-starting. Methods of machining based 
on these observations are outlined, w ith their effects on quality and cost.

—P. M. C. R.
Investigations on Stamping Tools. Bruno Deja ( Wcrkzeug (Suppt. to 

Masthinenkonslruklmr), 1933, 9 ,7 -8 ).—Tho form and the sudden application 
of some common typos of die cause excessive wear of the tool and  much 
distortion and marginal tearing in tho stam ped piece. An alteration  in the 
form of the tool is proposed; specimen micro-sections show clean-cut edges 
and  an even distribution of stress as against the severe local stresses and torn 
edges found in  work produced by the earlier methods.—P. M. C. R.

Tapered Shell Dies. S. A. McDonald (Mech. World, 1932, 92, 337).—In  
the production of sheet-metal cones from flat stock, absence of folds or wrinkles 
cannot be ensured in work produced from dies which m ight make conical shells 
directly, and  i t  is necessary to develop a stepped shell w ith parallel sides to  
each step, and then convert this into a cone. The secret of success in this 
conversion lies in closing-in the metal of the stepped cone instead of stretching 
it. The various operations are described and illustrated. Brass, being a 
ductile material, lends itself to this kind of work, bu t by making enough steps 
to the step-cone and annealing carefully, steel also gives good results.—F. J .

The Production of [Modified] Cylindrical Pieces in Brass. A. Wiedenhoff 
( Werkzcuq (Suppt. to  MaschinenkonstruJcteur), 1932, 8 , 107-108).—A com
bined drawing and pressing process is described, effecting considerable economy 
of m aterial as compared w ith machining the cast m aterial. Scale diagrams of 
the various stages of the process are given.—P. M. C. R.

Hot-Pressing or Machining P O tto Lich (Werkzeug (Suppt. to  Maschinen- 
konslrukteur), 1932, 8 , 132-133).—Cutting processes decrease strength by in ter
rupting the grain of the m aterial concerned, while hot-pressing produces a 
deflection of tho unbroken grain, together w ith a  structure of increased 
density. Speed and economy are fu rther advantages of hot-pressing pro
cesses, of which several modifications are briefly described and illustrated.

—P. M. C. R.
Forging and Stamping of Light and Ultra-Light Alloys. I.—Observations 

on the Pouring of the Metal (Continued). E . Decherf (Aciers spéciaux, 1932, 7, 
329-344).—« .  this J ., 1931, 47, 600; 1932, 50, 192. Further examples of 
forgings and stampings in  light alloys are given as follows : (4) rough-shaping 
a prismatic disc of square or rectangular section ; (5) as (4), bu t where bending 
over a form or preliminary stamping is required ; (6 ) hammering one end of a 
billet to  a  circular section, the other end being unforged; (7) as (6 ), using 
dies for forging ; (8 ) as (6 ), using dies for trim ming ; (9) hammering the middlo



W orking 215
p a rt only of tho b illet; (10) and (11) hammering the ends only;. (12) hamm er
ing the whole billet, bu t stamping w ith one pair of dies only.—-J . H . W.

Filling Head for Vertical Lead Cable Presses. A Device for Eliminating 
Oxides. Anon. (Met. Ind . (Lond.), 1932, 41, 401, 403).—A description of a 
device for eliminating oxides in extruded cable sheaths, designed by the Sie- 
mens-Schuckert A.-G., Berlin-Siemensstadt, Germany. I t  consists essentially 
of a spill-head or annular trough fitted to  the top  of the container and into 
which lead overflows after tho container is full, carrying oxides and other 
im purities with it.—J . H . W.

[Moulding from Metal Powder.] Anon. (Canad. Mack., 1932, 43, (16), 
57).—A brief description of the moulding process, now' applied to tungsten, 
chromium, nickel, copper, and various alloys, as well as to iron.—P. M. C. R.

Machinery for the Manufacture of Metal Foil Caps. Anon. (Werkzeug 
(Suppt. to  Maschinenkonstrukteur), 1932, 8 , 62).—A continuous process is 
described for the making of screw caps from foil consisting of lead or a lead 
alloy, coated on both sides w ith tin .—P. M. C. R.

Modern Ideas in Silversmiths’ Work. Anon. (Met. h id , (Lond,), 1932, 41, 
389-390).—A discussion of the use of pure and standard silver in decorative 
work.—J . H . W.

Machinability of Free-Cutting Brass Rod. Alan Morris (Trans. Amer. 
Inst. M in. Met. Eng., 1932, 99, (Inst. Metals Div.), 323-330; discussion, 331- 
344).—For abstract of the paper, see this J., 1932, 50, 260. In  the discussion, 
in  which the following took p a r t : F . V. Hartman, 0 . IF. Boston, J . L. Kimber
ley, 0 . IF. Ellis, IF. B . Price, D. K . Cramplon, and A . Morris, the relative 
machinability of 5 leaded brasses w ith 59-15-03-25% copper after (1) furnace 
cooling, (2) air cooling, and (3) quenching from tem peratures between 850° 
and 500° C. are shown graplucally; tho figures have been determined by 
Kessner’s method (Carnegie Schol. Mem., Iron Steel Inst., 1913, 5, 10) and are 
referred to  an alloy of copper 62-63, lead 2-5-3%, and the rem ainder zinc 
(machinability 100%). In  series (1) the alloys w ith less than  62% copper 
showed a flat curve throughout the tem perature range irrespective of the 
am ount of (3, bu t alloj-s with 62-64% copper showed much better machinability 
after slow cooling from above 800° C .; similar results were obtained in series (2 ) 
except th a t im provem ent in the 62-64% copper alloys started  a t  550° C. The 
values in series (3) showed th a t water-quenched alloys have poor machin
ability irrespective of the quenclung tem perature or am ount of retained p. 
Cold-working increases the energy required to cut free-turning brass rod, bu t 
soft m etal cannot be cu t efficiently w ithout perfect support. In  the Kessner 
drill tests, the machining tim e falls to  a  minimum a t 57% copper, rises again to 
a  maximum a t 58% copper, and falls to  a second bu t lower minimum a t  60% 
copper, a fter which i t  rises sharply to  a  maximum a t 63-5% copper. Satis
factory high-speed rods can be prepared from brass containing copper 59-61, 
lead 3-4, nickel 0-5, and tin  or iron no t more than  0-2%. Tests in a standard 
high-speed screw-cutting machine have shown th a t the tool life is 30% 
greater when cutting a 4%  lead-brass containing 62-27% copper than  when 
cutting a similar brass w ith 60% copper. W ith a  copper content of 62-27%, 
about 15% longer life of the tool is obtained w ith 4%  lead than w ith 3-4%. 
Cutting tests on samples of free-cutting rod show th a t (1) hard-draw-n rod 
exhibits d istinct directional properties which diminish, bu t do no t disappear 
on annealing; (2 ) ,a  completely homogenized rod has a  slightly higher unit 
cutting energy than  one which still contains a  small am ount of (3; (3) tho 
directional properties do not depend on the presence of [3; (4) transverse and 
cross-sectional cuts are more easily' made on hard-draw-n than  on annealed 
rod.—A. R . P.

Machinability of Free Cutting Brass.—II. Alan Morris (Amer. Inst. M in. 
Met. Eng. Preprint, 1933, Feb., 1-5).—A continuation of an earlier paper (cf.



216 Abstracts o f Papers

th is J ., 1932, 50, 260, and preceding abstract). I t  is a  record of the results of 
tes ts  on samples of free cutting brass containing varying proportions of tin , 
iron, and copper. The apparatus used was the same as in  the earlier instance. 
The cast bars were annealed a t  500° C. for 7 hrs., cold-rolled to  0-7 in., annealed 
a t  500° C. for 8 hrs., cold-rolled to 0-562 in., annealed a t  500° C. for 2  hrs., 
and air-cooled. The addition of tin  up to 0-75% has little effect on the hard 
ness or resistance to the cutting action of a  tool. Iron up to 0-5% improves 
the cutting properties only slightly, bu t hardens the m aterial considerably. 
A variation in copper content from 58% to 63% has little  effect on resistance 
to  cutting, bu t a further increase to  65% results in a m oderate increase in 
u n it cutting energy.—W. A. C. N.

A New and Original Process for the Production of Irregularly-Shaped
Pieces. ------ Schlippe (Werkzeug (Suppt. to  Maschinenkonstrukteur), 1932,
8 , (1/ 2 ), 1-4).—A movable arm  follows on an  enlarged drawing the outlines of 
the required piece. The movements of the arm are observed through a  travel
ling microscope, the motions of which are mado after reduction to  regulate 
the depth  of cut of the shaping apparatus. I t  is claimed th a t the device 
eliminates, by its accuracy, much tedious and expensive hand-fmisliing, and 
th a t ou tpu t is greatly increased.—P. M. C. R.

Useful Hints on Drilling Metals. H . Bentley (Met. Ind. (Lond.), 1932, 41, 
612).—W hen a  large num ber of holes have to  be drilled in  brass, bronze, 
phosphor-bronze, gun-motal, or similar material, i t  is preferable to  use a 
high-speed tw ist drill having a  slow spiral, a  small cutting angle, and wide 
flutes.—J. H. W.

Hot-Sawing Machines. Anon. (Mcch. World, 1932, 92, 179).—Machines 
for hbt-sawing of metals are briefly described and illustrated.—F. J .

XIX.—CLEANING AND FINISHING

(Continued from  pp. 1G4-1G6.)

Flexibility in the Metal-Finishing Department. E . E . H. (Machinery 
(Lond.), 1932, 40, 402-403).—In  planning a  metal-finishing departm ent i t  is 
im portant to  make provision for giving special treatm ent and applying special 
finishing coats where these are specified. Acid dipping and cleaning vats, the 
thickness of coatings, washing equipment, and lacquering methods are briefly 
discussed from this point of view .— J . C. C.

Modern Practice in Metal Cleaning. A. D. Weill (J. Electrodepositors' Tech. 
Soc., 1931-32, 7, 157-160).—Aqueous solutions for the degreasing of metals 
are composed of milder alkalis th an  formerly, frequently containing phosphates 
and /or cyanides. Electrolytic cathodic cleaners m ay contain copper salts; 
incomplete deposition of a film of copper indicates greasy patches. Typical 
formulae are given. Methods for the removal of oxide arc described. S uit
able methods are given for cleaning stampings or castings of brass and similar 
metals, die-castings of zinc, aluminium and tin  alloys, lead and pewter prior 
to  electroplating.—S. W.

The Theory of Metal Cleaning. E . J .  Dobbs (J. Electrodepositors' Tech. 
Soc., 1931-32, 7, 161-162).—W etting power, emulsification, and peptizing 
action are shown to be necessary functions of a complex aqueous metal-clcan- 
ing solution. The constituents contributing each property are discussed. 
The use of organic solvents, particularly in the vapour phase for removing 
grease, is reviewed. E tching processes for cleaning steel and brass prior to 
electroplating are described.—S. W.

The Cleaning of Iron and Steel. S. W ernick (J. Electrodepositors' Tech. Soc., 
1931-32, 7, 163-165)..—Methods of degreasing, descaling, and  electrocleaning 
steel prior to  electroplating or other finishing processes are described. The
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functions of soaps deliberately added or formed by saponification of vegetable 
oils on the emulsification of grease, together w ith their rinsing properties, 
methods of providing visual evidence of complete grease removal and the use 
of inhibitors in  acid solutions to prevent over-pickling are also discussed.

—S. W.
Symposium on “ Metal Cleaning.”  A. Dudley Weill. E . J . Dobbs. S. 

W emick (Met. Ind . (Land.), 1932, 40, 589-591, 621-623, 625).—A bstract of 
addresses delivered to  the Electroplaters’ and Depositors’ Technical Society. 
See preceding abstracts.—J .  H . W.

Equipment for the Cleaning of Metal.—XIII. R . W. Mitchell (Metal 
Cleaning and Finishing, 1932, 4, 15-19; Ceram. Abs., 1932, 11, 229).—Cf. this 
J ., 1931, 47, 603; 1932, 50, 192, 707. The question of cleaning solution 
agitation is further discussed. Descriptions of operation and data  on both 
centrifugal and  ro tary  pumps are presented.—S. G.

Cleaning Castings by Means of W ater-Sand Mixtures. Eriedricli H uth  
(Emailletech. Monats-Blatter, 1932, 8 , (8 ), 60-61; Ceram. Abs., 1933, 12, 9).— 
In  cleaning castings by means of silica sand driven by w ater under pressure 
there was formerly a  loss of silica sand due to the mixing in  of the finer mould
ing sand th a t had adhered to  the castings. A method for recovering the 
silica sand by washing through a  series of screens is outlined.—S. G.

Pickling Practice. O. L. Thomas (Metal Cleaning and Finishing, 1932, 4, 
167-170; Ceram. A bs., 1932,11, 349).—A general discussion is given of pickling 
technique and  equipm ent.—S. G.

Control of the Pickling Bath. Anon. (Emaillexvaren-Ind., 1932, 9, 152- 
153; Ceram. Abs., 1932, 11, 443).—Discusses the arrangements, manner of 
working, and  the pickling pills or capsules used for the control of the pickling 
bath  according to  th e  method of K arl Tiirek.—S. G.

A New Pickling Machine for Sheets, Tubes, Wire, &c.  (A m . Berg.-,
Hiitten.- u. Masch., 1933, 55, (8 ), 6 ).—The machine rotates the goods in the 
pickling solution.—B. Bl.

Finishes for Zinc. Anon. (Paint M anuf., 1932, 2, 207; Res. Assoc. Brit. 
P aint M anuf. Rev., 1932, (30), 346).—Cellulose and oleoresinous types of 
finish both exhibit signs of decomposition in contact with zinc, losing flexi
bility  and adhesion, apparently due to  chemical interactions. The decom
position of nitrocellulose can be demonstrated by incorporating a little  alizarin, 
which, on zinc, changes from brown to  re d ; i t  can be retarded by adding a 
small am ount of an organic salt. E tching the zinc surface enhances the initial 
adhesion only, and i t  is necessary to  resort to  deposition of a dissimilar metal 
or a  metal compound to secure perm anent adhesion.—S. G.

XX.—JOINING

(Continued from  pp. 1GG-1CS.)

Pressures Required for Heading Duralumin Rivets. George A. Fries 
(Machinery (N .Y .), 1932, 39, 11).—The results of tests on the pressures 
required to head standard Duralum in rivets are tabulated.—J . C. C.

Practical Notes on Electric Furnace Brazing. H . M. W ebber (Machinist 
(Eur. Edn.), 1932, 76, 1153-1155).—The objects to  be brazed are passed 
through an electric furnace w ith controlled atm osphere; the copper, which 
has been applied near the joints, m elts and is drawn into the joints by 
capillary attraction  and forms an  alloy bond which is exceptionally strong, 
light, and clean. The controlled atm osphere consists of hydrogen or some 
less expensive reducing gas and takes the place of the flux normally used, 
although in some cases a flux, such as borax, is applied as well. Typical 
applications of the process are described.—J . H. W.
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Oxy-Welding [of Aluminium] in the Interests of Science. Anon. (Mech. 
and Welding Eng., 1931, 5, 314-316; and (short note) Welding J ., 1931, 28, 
315).—An abstract from articles in Rev. Soudure autogène, 1931, 23, 2284, and 
Soudeur-Coupeur, 1931, 10, (7), 10, describing the construction of the balloon 
in  which Professor Piccard and M. K ipfer made their ascent of 10 miles. The 
sphere was m ade of oxy-acctylene welded aluminium sheet, 3-5 mm. thick, 
th e  internal load being carried by vertical tie rods welded in. The welds were 
all hammered and annealed.—H. W. G. H.

Use of Aluminium. The Welding of Tanks in Aluminium. W. M. Dunlap 
(Usine, 1931, 40, (28), 41).—A bstract of paper read before the In ternational 
Acetylene Association. See this ./., 1932, 50, 500.—H. W. G. H.

Arc Welding of High-Conductivity Joints in Copper. T. C. S tu art (E n 
gineering J ., 1931,14, 600-601).—An account is given of methods investigated 
for attaching an equilateral triangular section copper bar of about 0-5 in. cross- 
sectional area along alm ost the whole length of a copper bus-bar 3 in. X 13-5 
in. X 18-19 ft. Sweating the two together by means of silver solder was no t 
satisfactory. In  the method ultim ately adopted, beads wero deposited on the 
strip  to  form a current-carrying fillet, and pure copper, or later, on account of 
its  faster flowing qualities, phosphor-copper, was used as filler m aterial. The 
electric are method gave entirely satisfactory results.—H. F. G.

The Autogenous Welding of Monel Metal. [R . Meslier] (Welding News, 
1931, 2, 21).—Translated from Soudure et Oxy-Coupage, 1931, 8 , 99. The 
original paper was published in Rev. Soudure autogène, 1929, 21, 1756-1757. 
Emphasizes the danger of cracking due to  expansion and contraction.—II. H .

Welding Die-Cast Zinc Alloys. Anon. (Mech. and Welding Eng., 1931, 5, 
130-131).—Translated in abstrac t from Soudeur-Coupeur, 1931, 10, (1), 8-10. 
Describes a  method for welding zinc-base die-casting alloys. The envelope of 
the oxy-acetvlene flame is used and the m etal is puddled by means of a  steel 
rod.—H. W. G: H.

Ductility ; W hat is Its Significance ? How Test for It ? H . F . Moore 
(J. Amer. Weld. Soc., 1932, 11 , (4), 35-36 ; discussion, (5), 26).—Contribution 
to  a  symposium on “ D uctility.” Ordinary ductility is explained as insurance 
against fracture under occasional overloads, and  is thus distinct from “ crack- 
less plasticity ’’—insurance against the formation of a  spreading crack by re
petitions of normal loads. Cold bend, elongation, notched-bar im pact, and 
notched-bar fatigue tests do no t give correlation w ith the la tte r property, bu t 
the  “ damping ” characteristics, as measured by Foppl and von Heydckamp, 
m ay give useful results. In  the w ritten discussion, IF. B. Miller agrees w ith 
M. th a t extreme ductility is no t advantageous if it, sacrifices tensile strength 
and crackless plasticity.—H. W . G. H.

Ductility in Arc Welds with Some Reference to Strength Values. Chas. H . 
Jennings (J. Amer. Weld. Soc., 1932, 11, (4), 37-42; discussion, (7), 28-29).— 
The ductility  of weld m etal can be obtained by machining out of it, standard  
circular tcst-pieces and measuring the elongation and reduction of area. The 
same procedure, however, is no t suitable for a  butt-weld, since the la tte r is 
no t a  homogeneous structure and, the deposited m etal usually having a  higher 
yield-point and ultim ate stress than  the paren t metal, fracture takes place 
outside the weld. This can be avoided by using a  specimen, the section of 
which is restricted a t  the weld. I t  can be designed so as to  give elongation 
values which are comparable w ith those obtained on homogeneous m aterial 
using standard  tcst-pieces. The ductility  of a  butt-w eld is also m easured by 
the elongation of the outer surface after “ free ”  bending. The values obtained 
in this way have no apparent relation to  the values given by the elongation 
of tensile specimens, bu t are comparable in themselves. J . C. Lincoln, in  a  
contribution to  the discussion, considers th a t the elongation over a particular 
gauge-length is not an  accurate indication of the ductility  of the sample, which



Joining 219
is more correctly given by the elongation of holes drilled through the centre 
of the weld so th a t fracture takes place there.—H. \V. G. H.

Ductility in Metal Structures. C. A. Adams (J. Amer. Weld. Soc., 1932,11,
(4), 46-47 ; and Welding J ., 1932, 29, 148).—Contribution to a symposium on 
“ D uctility.” W here the welds are sound and the metal between them is 
ductile, the ductility of the welds need no t be high for m any types of structure. 
F u rther research is required to  find the exact am ount of ductility which is 
necessary.—H. W. G. H.

Ductility and Penetration—Two Fallacies. C. J . Holslag (J. Amer. Weld. 
Soc., 1932, 11, (4), 47-48; and (abstract) Welding News, 1932, 3, 20).— 
Contribution to  a symposium on “ Ductility.” Excessive ductility in welds is 
harm ful, since they are cast material and, therefore, inherently unsound. The 
weld should be regarded in its true light—as a joint. Penetration should not 
be deep enough to  form a zone of weakness a t the edge of the weld.—H. II.

Why Ductility of Welds is Im portant in Welded Pressure Vessels. E. R. 
Fish (J. Amer. Weld. Soc., 1932, 11, (4), 32-33; discussion, (5), 25-26; and 
Welding News, 1932, 3, 26-27).—Contribution to  a  symposium on “ D uctility .’1 
Presents the insurance companies’ point of view, from which high ductility is 
regarded as extremely im portant, and emphasizes the need for co-ordinated 
research on the p a rt of manufacturers. In  the w ritten discussion, H. E . 
Rockefeller states th a t high ductility is no t the most im portant factor, and 
does not necessarily mean high resistance to  shock and fatigue. Freedom from 
imperfections is of greater moment. A . D. Risteen emphasizes the need for 
control of material and technique.—H. W. G. H.

The Effect of Ductility on Security in Welded Connections—Methods of Its 
Measurement. D. Rosenthal (J. Amcr. Weld. Soc., 1932,11, (5), 5-9).—Contri
bution to  a  symposium on “ D uctility.” Both the parent metal and the weld 
m ust be ductile to  allow for overstressing which m ay take place during 
shrinkage as well as under applied loads in service. The effect of localized 
stresses, the ductility, appears to  be best measured by the notched-bar im pact 
tes t. Experim ental results of the author and other workers are quoted.—H. H.

Ductility : A Measure of Cleanliness. E. Chapman (./. Amer. Weld. Soc., 
1932, 11, (5), 29-32).—Contribution to a symposium on “ D uctility.” Cases 
of uneven stress distribution in service are illustrated by photo-elastic analysis, 
and the way in which ductility allows plastic deformation, readjusts the 
stresses, and prevents fracture, is described. I t  is pointed out, however, th a t 
th is plastic deformation is often not permissible, and duotility is most impor
ta n t as a measure of quality.—H. W. G. H.

Discussion of the Symposium on Ductility of Weld Metal. G. Doan. J . H. 
C ritchett (J. Amer. Weld. Soc., 1932, 11, (5), 26-29).—G. D. states th a t in 
service, where stresses are usually below the elastic limit, ductility plays no 
part. During cooling, the stress concentration is higher in the weld, duo to 
flaws in it and shrinkage. D uctility is then necessary, being a measure of 
deformability, or extent of deformation possible before fracture begins. If 
deformation has occurred, the residual stresses, which can only be a little below 
the yield stress, should be removed by annealing. J . H. C. reviews the trend 
of opinion on weld ductility and considers th a t extreme ductility is much less 
im portant than  sound design, high-grade materials, careful fabrication, and 
thorough proof-testing.—H. W. G. H.

Autogenous Welding Practice in France and Abroad. A. B outté (Usine, 
1931, 40, (14), 33).—A bstract of a  paper read before the Société des Ingénieurs 
Soudeurs, February 26, 1931. Deals particularly w ith the practice of Sulzer 
Frères, Switzerland.—H. W. G. H .

Multi-Flame Welding Blowpipe. Anon. (Usine, 1931, 40, (15), 33).— 
A bstract from Journal de la Soudure, 1931, Feb. See this ./., 1932, 50, 115.

—H . W. G. H .
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X X II.—MISCELLANEOUS

(Continued from  p . 108.)

The Trend o£ Metallurgical Research. R . T. Rolfe (Met. Ind. (Lond.), 
1933, 42, 65-67, 70).—An indication is given of the trend  of metallurgical 
research in the way of lightness and strength  of alloys, corrosion, cathodic and 
anodic coating metals, stainless steel coatings, protective coatings on light 
alloys, condenser tube corrosion, improved lead alloys, and other recent 
researches.—J . H . W.

Research and Development.  (Met. Ind . (Lond.), 1933, 42, 6S-70).—
An editorial on the applications and functions of theoretical and  practical 
research and development in industry.—J . H . \V.

Enquiry [Definitions of Technical Terms]. Anon. (M'etatturg (The 
Metallurgist), 1932, 7, (1), 2).— [In  Russian.] Editorial. Owing to  differences 
in  interpretation of the following term s : (1) dendrite; (2) single crystal; (3) 
m etal grain ; (4) mechanism of grain growth, the editor requests contributors to 
describe what the above terms mean to them  under various conditions.—M. Z.

[Report on] Inorganic Chemistry. H . B assett (Atm . Rep. Prog. Chem., 
1931, 28, 49-65).—Developments during th e  year 1931 are reviewed. The 
following systems have been examined : cobalt-chromium , lithium -copper, 
bismuth-selenium, aluminium-mangancse, copper-manganese, iron-m an- 
ganese, lithium-silver, cadmium-silver, tungsten-rhenium , copper-tin, cal- 
cium-sodium, aluminium-silver, chrom ium -carbon, aluminium-silicon, cal
cium -bism uth, iron-carbon-tungsten, chromium-iron, iron-tin , alum inium - 
chromium, silver-bism uth, silver-antim ony, silver-arsenic, gold-antim ony, 
silver-tin, copper-magnesium, and silver-cuprous oxide. Considerable 
activ ity  is noted in the work on rhenium and its compounds.—E . S. II.
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Bericht über die I. Korrosionstagung am 20 Oktober 1931 in Berlin. Veran
s ta lte t vom Verein deutscher Eisenhüttenleute, Verein deutscher In 
genieure, Verein deutscher Chemiker und der Deutschen Gesellschaft für 
Metallkunde. Demy 8vo. Pp. 136, w ith 88 illustrations. 1932. Berlin, 
N.W.7 : VDI.-Verlag G.m.b.H. (Price R.M. 7.50.)
This little  book contains 12 papers w ith discussions on various aspects of the corrosion 

problem  read and  discussed a t  a conference on corrosion of m etals held jo in tly  by  the four 
German societies dealing w ith  m etallurgical subjects. Most of the  papers deal w ith ferrous 
m etals and w ith  the general principles of corrosion, b u t the  papers on corrosion-testing from the 
poin t of view of the constructor and  on measurem ents of the  rate of corrosion of copper-tin 
and  coppcr-ztnc alloys arc definitely of non-ferrous in terest on ly ; the  la st three papers are 
devoted to means of protection from corrosion and the  developm ent of corrosion-resisting 
alloys. W hilst none of the papers contains much new work, the  book taken as a  whole provides 
a  good survey of the  phenomena of corrosion, and a  broad outline of the  methods adopted for 
testing  the  corrodlbility of m etals and  in protecting them  from attack  in corrosive m edia. The 
illustra tions arc well chosen and beautifully  reproduced, and m any of the papers are accom
panied by  useful graphs and diagram s. A bstracts of the  papers of general or non-ferrous 
in te rest have been published in th is  Journa l.—A. It. P o w f.ll.

A Textbook of Metallurgical Problems. By Allison B utts. Med. 8vo. Pp. 
xiv -{- 425, w ith 13 illustrations. 1932. New York : McGraw Hill Book 
Co., Inc. ($4.00); London : McGraw Hill Publishing Co., L td . (245. net.) 
This book will be welcomed in m any m etallurgical departm ents, especially as i t  is dedicated 

to  the  memory of Professor Joseph W illiam Richards, the pioneer in  m etallurgical calculat ions. 
The la st edition of the well-known book on '* Metallurgical Calculations ” by Professor R ichards 
was published as long ago as 1918, and there has been in recent years a  dem and for a  sim ilar 
work. The book under review has been produced on somewhat similar lines to  the above-mentioned 
treatise, although advantage has been taken of the advances m ade in metallurgical knowledge 
and practice in recent years, and  corrected figures have been used in the  case of m any of the 
constants introduced.

The au th o r is an Associate Professor of M etallurgy a t  Lehigh University, where metallurgical 
problem  courses have been a special feature for m any years. The book has been w ritten w ith 
the  prim ary object of providing a text-book for m etallurgical students and i t  thus differs from 
“ M etallurgical C alculations,” which was w ritten  w ith the  needs of th e  practising m etallurgist 
in mind. There is little  d oub t th a t  an  extended use of a  study  of m etallurgical problems from 
the  m athem atical po in t of view would be helpful in presenting and illustrating the practical 
applications of m etallurgical practice in our colleges and schools. An attem p t has been 
made to  grade the  work, and in the  first chapters th e  problems are relatively simple, ex
planation has been given in detail, and iilustrativeexam plcs have been fully worked out, whereas 
in  the la tte r  p a rt of the book the  m atter is more advanced and explanatory details are curtailed. 
The subject-m atter covers a  large field, including necessary introductory mattere, fuels nnd 
combustion, production of d raught and blast, drying, calcining, and roasting. The calculation 
of charges fo r smelting and in connection w ith the products obtained in  the case of the m etal
lurgy of iron and steel, copper, and lead receives attention .

Special chapters arc devoted to  hydrom etallurgy, electrolytic processes, d istillation pro
cesses, transmission of heat, and volatilization of m etals during smelting. Thermochemistry 
and  thcrmophysics, the  heat balance, vapour-pressure and tem perature pressure in chemical 
reactions, and also the  therm odynam ics of chemical reactions are dealt w ith. A chapter 
on alloys is included in which the calculation of m ctallographical constitution, Ac., is explained 
in the case of binary alloys, and calculations for iron and steel are specially included.

Useful tables of d a ta  necessary for the  solution of m etallurgical problems are given, and the 
book can be recommended no t only to  students, b u t also to  m any practising metallurgists.

— C. 0 .  B a n n ist e r .

Sächsische Zinnbergwerke. Von G. Enderlein (Schriftenreihe“ Deutsches 
Museum, Abhandlungen und Berichte,” 3. Jahrg. H eft 4). Demy 8vo. 
Pp. 127-152, illustrated. 1931. Berlin: VDI-Verlag G.m.b.H. (R.M. 1.)
This little  book gives a  very  Interesting, if  somewhat discursive, liistory of the  rise and fall 

of the tin-m ining Industry in Saxony over a  period of abou t 700 years. The development of 
the  industry  is described from th e  tim e of the first discovery of tin  in Saxony in the  year 1240 
up to  the  present day, when i t  is a lm ost extinct. The decline began w ith the influx of tin 
from the  E ast Indies in  1870. The booklet has some good photographic Illustrations.

— E . S H e d g e s .
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Principles o£ Patent Law for the Chemical and Metallurgical Industries. By

A nthony William Deller. Med. 8vo. Pp. 4S3, w ith 19 illustrations. 1931. 
New York : Chemical Catalog Co. Inc. ($6.00.)
In  w riting th is  book the  au th o r’s aim  has been to  explain to  chemical and  metallurgical 

inventors in simple language th e  intricacies of American pa ten t law. The subject m a tte r is 
divided in to  twelve chapters dealing w ith  the  history , theory  and n a tu re  of paten ts, the  various 
classes of patentable  inventions, persons entitled  to  letters pa ten t, principles of p aten tab ility , 
acquisition and term ination of le tters pa ten t, rem edy of defective patents, form and construc
tio n  of patents, infringem ent of patents, su its for infringem ent, incidents of ownership of 
pa ten ts, commercial phases of patents, and foreign p a te n ts ; there is also an  appendix containing 
statistics of foreign countries and of m ineral raw  m aterials, inform ation regarding foreign 
paten ts, figures of the production of m inerals and  m etals in  the principal countries of the  world, 
and  mem oranda on developed and  po ten tia l w ater power of the  world. To illustra te  th e  classes 
of pa ten tab le  inventions the  au th o r has chosen to  quote one claim from  several pa ten ts  in all 
the num erous classes in which chemical and m etallurgical inventions arc d iv ided ; th is  catalogue 
of claims extends over more th an  50 pages and is given w ith practically  no comment. L ater on 
in  the  book a  fu rther 20 pages are devoted to  illustra ting  the  form ulation of claims in an  exactly  
sim ilar manner. The book is liberally besprinkled w ith long excerpts of judgm ents given in the 
Circuit Courts and in the  Supreme C ourt; while these, in general, are interesting to  read, the  
busy commercial or scientific m an who desires to  get a  broad idea of pa ten t procedure would no 
doubt prefer to  have a  critical sum m ary of these Court decisions ra the r tlian to  plough through 
pages of te x t in  the  search fo r points which cover inventions in which he himself is concerned. 
Nevertheless th e  book as a  whole makes very interesting reading in  spite of the  au th o r’s 
pro lix ity , and  the  reviewer m ust adm it th a t he has acquired a great deal of valuable inform ation 
from a  close study  of the subject m a tte r which is presented, when the  au tho r uses his own words, 
in a  clear and  readily  understandable m anner.— A. I t. P o w e l l .

Chemical Engineering and Chemical Catalogue. A Catalogue ol Heavy and 
Fine Chemicals, Raw Materials, Machinery, Plant and;Equipment Applicable to 
Production Industries, Standardized, Condensed, and Cross-Indexed. Edited 
by D. M. N ew itt. Compiled w ith the co-operation of leading British 
manufacturers. E ighth edition. Dem y 4to. Pp. 107 +  53 +  27 -f- 9 +  
76 +  Ixxiii. 1932. London : Leonard Hill, L td., 231-232 Strand, W.C.2. 
(10s. net.)
M any changes have been m ade in th is  edition of th e  annual catalogue of B ritish chemical 

m anufacturers. In  the  first place the  bulk  of the book has been reduced 50% by using a 
th inner paper; th is is a  considerable advantage to  those w ho are constantly  using the  book for 
reference and is fu rther enhanced by  the provision of thum b inden tations to  p erm it o f rapidly 
finding the  desired section. The pages in every section are separate ly  num bered and  blank 
pages for memoranda are interspersed between the  sections. The Tables and  D ata  section has 
been s till fu rther enlarged (although i t  occupies no more pages th a n  in  the  seventh edition) 
and  a t  la st the  table of atom ic w eights has been p rin ted  in  full w ith  th e  la te st available values. 
The Main Index and  the  Book B ibliography sections have been completely revised and  brought 
up-to-date. I t  is disappointing to find th a t  th e  num ber of firms tak ing  space is s till sh rink ing ; 
in the  seventh edition  there were 101, b u t in  th is  edition there are only 88, of which 5 arc foreign 
firms w ith  no factory in Great B rita in  and  8 are publishers of technical books. T ha t only 75 
B ritish  firms take the trouble  to  use th is  m ethod of publicity  is a poor tribu te  to  the  enterprise 
of B ritish chemical industry ; the  corresponding American publication is m uch more liberally  
patronized.— A. I t .  P o w e l l .

The Directory of Shipowners, Shipbuilders, and Marine Engineers, 1933.
Thirty-first year of publication. DemvSvo. Pp. 824 4-71. 1933. London: 
The Directory Publishing Co., L td., 33, Tothill Street, SAV.l. (20s. net.) 
This directory forms a  handy  desk companion, and furnishes particulars of a ll the  leading 

steam ship companies, shipbuilders, ship-repairers, and marine engineering works throughout 
the  world. I t  also gives the  names of th e  directors and principal officials of the  companies and, 
in the  case of shipping concerns, details of the  fleets. A supplem entary section includes a  lis t 
o f societies, institutions, trade  and labour federations, and a directory of consulting marine 
engineers and naval architects. A t th e  end of the volum e are exhaustive indexes covering some 
25,000 entries. Im portan t changes in  the  present edition include a lterations to  deadweight 
capacity and  d raught o f tankers occasioned by the  new load line regulations.
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I.—PROPERTIES OF METALS

(Continued irom pp. 177-180.)
Recrystallization and Hardening of Aluminium due to Plastic Torsion.

A. E. van Arkel and M. G. van Bruggen (Z . Physik, 1933, 80, 763-791).— 
Torsion of fine-grained aluminium rods is found to be, in part, a reversible 
phenomenon, successive torsion in opposite directions being characterized by 
the development of a maximum crystal grain-sizc, dependent on tho degree 
of untwisting effected in the rod. The axis of this maximum recrystallization 
effect corresponds with the axis of torsion, along which minimum hardening 
occurs. An elastic after-effect (Nachwirkung) is exhibited by polycrystallino 
aluminium rods, and, in general, by single crystals subjected to torsion. 
Some single crystals, however, exhibit an after-effect only when tho torsion 
has been reversed. Tho difference in the two eases is possibly associated with 
crystal orientation. Whether the crystal size is greater or smaller after reversal 
of the torsion than prior to such reversal depends on the relative magnitudes 
of the torsions in opposite directions.—J. S. G. T.

Relation between Hardening and Recrystallization Properties Associated 
with the Plastic Deformation of Metals. IV.—Recrystallization of Aluminium 
Single-Crystals. W. G. Burgers, assisted in the experimental work by J. J. A. 
Ploos van Amstel (Z. Physik, 1933, 81, 43-65).—In continuation of previous 
work (see this J . ,  1931, 47, 276), it is found that the power of recrystallization, 
exhibited by a stretched single-crystal of aluminium and expressed in terms 
of the number of crystallites formed after annealing, is less, for tho same total 
slip, the greater the number of slip planes partaking in tho deformation. On 
the basis of this result, an attem pt is made to interpret consistently the 
apparently contradictory deductions made by different observers concerning 
the relation between hardening and recrystallization in aluminium single
crystals. The results also enable an explanation to be given of the occurrence 
of a preferential orientation of crystallization in the production of single- 
crystals of aluminium by the slight extension of polycrystalline material.

—J. S. G. T.
Beryllium. Anon. (Bull. Assoc. Tech. Fondcrie, 1931, 5, 93-94).—From 

Found. Trade J., 1930, 42, 202. See this J., 1930, 43, 397.—W. A. C. N.
Commercial Possibilities of the Alloys of Beryllium. Alfred Stock (Tech

nique moderne, 1932, 24, 767).—Abstract of a paper read before the Electro
chemical Society. See this J., 1932, 50, 337.—H. W. G. H.

The Effect of Tension on the Electrical Resistance of Single Bismuth 
Crystals. Mildred Allen (Phys. Rev., 1932, [ii], 42, 848-857).—The effect of 
tension, within the elastic limit, on the electrical resistance of single-cry3tals 
of bismuth has been studied, using cylindrical specimens with the current 
and tension parallel to the axis of the cylinder. The orientation of the 
crystal may be expressed by means of 2 angles 0 and <f>, where 6 is the angle 
between the normal to the principal cleavage plane and the longitudinal 
cylindrieal axis of the crystal, <j> is the angle between the projection on the 
principal cleavage plane of the normal to the secondary cleavage plane, and 
tho major axis of the elliptical section of the principal cleavage plane, where 
the secondary cleavage plane considered is that one tho normal of which makes 
an angle of 71° with tha t of the principal cleavage plane. Tho change of 
resistance A R /R  is directly proportional to the applied tension, and i3 inde
pendent of the current strength, but depends on both 0 and <j>. For 0 =  0°, 
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and 0 =  90°, the tension coeff. of resistance is very little affected by variations 
in <f>, whereas for 0 =  60°, the variation with <f> is a maximum. This variation 
involves a change of sign as well as of magnitude, so that for some orientations 
the coelT. is positivo and not, as usually, negative. This accounts for dis
crepancies between the results of previous investigators on polycrystallino 
m eta l—W. H.-R.

The Effect of Oxygen on the Properties of Copper. W. Broniewski and S. 
Jaslan (Compt. rend., 1933, 198, 174-177).—Oxygen rvas introduced into cast 
electrolytic copper in the form of CuO, the resultant alloys were rolled (cold 
up to 3% Cu20, hot above this) and annealed a t 450° C. for 1 hr., and a number 
of the physical properties of tho alloys determined. The thermo-electric 
force and the e.m.f. of solution did not appear to bo affected by oxidation, 
but the variation of e.m.f. and the elastic limit showed a change of direction 
abovo 0-8% Cu20. Tho electrical conductivity is slightly reduced by oxida
tion, although the variation of electrical resistance increases to a flat maximum. 
The Brincll hardness increases by 30% up to the eutectic composition and 
then slowly decreases, and the plasticity behaves similarly. Both the tensile 
strength and tho elongation are the most affected by oxidation. I t  is con
sidered as established that up to 1% Cu20  does have an appreciable effect on 
tho mechanical and electrical properties of copper.—J. H. W.

Influence of Deformation and Annealing on the Coefficient of Thermal 
Expansion of Copper. II. Sioglerschmidt (Z . Melailkunde, 1933, 25, 3S-42, 
64).—The coeff. of thermal expansion of copper increases considerably after 
5-22% deformation by stretching or compression, but is decreased again by 
annealing a t temperatures above 150° C., the “ normal ” figure being obtained 
after annealing a t 300° C. The increase in the coeff. is attributed to tho 
elastic stress caused by the cold-work. For annealed, cold-rolled copper 
sheets in which tho crystallites are so oriented tha t the cubic plane lies in 
tho rolling plane tho coeff. is practically the same in all directions in the 
sheet.—M. H.

Recrystallizavion Phenomena on Synthetic Metal Bodies. W. Trzebiatowski 
{Naturwiss., 1933, 21, 205).—A short preliminary report on cold- and hot- 
pressing tests on very pure copper powder and the hardening and recrystalliza
tion phenomena associated therewith.—J. W.

The Phenomenon of Passivity by the Solution of Copper in a Mixture of 
Potassium Nitrate and Sulphuric Acid. Artur Ivutzelnigg (Z. Elektrcchem., 
1933, 39, 67-73).—Copper becomes passive in a few seconds in a  mixture of 
potassium nitrate (sp. gr. 1-4) and sulphuric acid (sp. gr. 1-84) a t 30° C., owing 
to the formation of a layer of CuS0j.5H50 . Passivity occurs when 70-80% 
of the dissolved metal is precipitated as a strongly adherent, fine-grained 
layer, and is hastened by raising the temperature. Adding a little water 
retards the passivity, but further dilution increases it. The proportion of 
potassium nitrate to sulphuric acid has an appreciable effect on the passivity 
which increases with the sulphuric acid content. Small amounts of hydro
chloric acid do not affect it, but larger amounts retard it.—J. H. W.

Mexican and Ecuadorian Copper and Bronze Axes. Anon. (Nature, 1933, 
131, 279).—Comments on a paper by M. A. Clement (J. Soc. Americanistes 
Paris, [N.S.], 24, 1). Hardness tests have been made on the butt, the middle, 
and the cutting edge of axes of copper and bronze from pre-Columbian Mexico 
and Ecuador. The Ecuadorian axes were of pure copper. The Brinell values 
obtained were : butt 67-112, middle 59-103, edge 72-121. Tho Mexican 
axes contained T8-3-8% of tin. Tho Brinell values were : butt 48-56, middle 
49-53, edge 50—56. In both the Ecuadorian and Mexican axes some process 
had been employed to harden the cutting edge of the instruments. There is 
no evidence against the hypothesis th a t the hardening was effected by 
hammering.—E. S. H.
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On the Mechanical Properties oî lead . First Report. Masujirô Nakahara 
(J. Soc. Mcch. Eng. Tokyo, 1928, 31, 391—408 ; Japanese J . Eng. Abs., 1932,
8, 10).—[In Japanese.] See this J., 1930, 43, 405.—S. G.

Thermal Expansion of Lead. Peter Hidnert and W. T. Sweeney (Met. hid. 
(Lond.), 1933, 42, 177-178).—Abstract of U.S. Bur. Stand. J . Research, 1932,
9, 703-709. See J., this volume, p. 2.—J. H. W.

Effect of Small Percentages of Certain Metals upon the Compressibility of 
Lead at an Elevated Temperature. Lyall Zickrick (Trans. Amer. Inst. Min. 
Met. Eng., 1932, 99, (Inst. Metals Div.), 345-358).—See this J., 1932, 50, 
466.—S. G.

The Sublimation of Magnesium in Vacuo and its Casting in an Atmosphere 
of Argon. J . Hérenguel and G. Chaudron (Génie civil, 1933, 102, 42).—Pre
vious work by H. and C. (see this J ., 1932, 50, 67, 530) has shown th a t it is 
possible to purify magnesium by sublimation in  vacuo. They now describe a 
method of obtaining oast ingots of the pure sublimed metal. The sublimed 
magnesium is melted in argon in a closed vessel to which is fitted a syphon 
leading to a mould in which the metal is to be cast. By raising the pressure 
of the argon the syphon is filled with molten magnesium, which is then trans
ferred to the mould. Magnesium thus obtained is very malleable; its Brinell 
hardness is 29.—W. P. R.

Molybdenum. Alice V. Petar (Burn's Eng. Mag., 1932, 26, 432).—From 
U.S. Bur. Mines Economic Paper No. 15, 1932. See this J., 1932, 50, 763.

—P. M. C. R.
The Changes in the Magnetic Resistance of Nickel After Transverse Mag

netization at Various Temperatures. Angelo Drigo (Atti R. Istituto Veneto 
Sci. Venezia, 1932, 91, II, 173-214; Chem. Zentr., 1933, 104, I, 27-28).—The 
changes in the resistance of nickel wires magnetized perpendicular to the 
longitudinal axis a t temperatures between 20° and 420° C. in fields up to 1600 
gauss have been measured, and the results aro discussed with reference to 
Gerlach’s ideas of the mechanism of longitudinal magnetization.—A. R. P.

The Chemical and Physical Characteristics of the Photoelectrically-Active 
Hydrogen Content of Platinum and Palladium. G. Bethe (Z. Physik, 1933, 
80, 701-725).—The dependence of the photoelectric effect exhibited by either 
platinum or palladium containing adsorbed hydrogen on the purity of the gas 
is investigated experimentally.—J. S. G. T.

Precise Determination of the Magnetic Moments of Potassium and Lithium 
in Relation to their Magnetic Nuclear Moment. W. Meissner and H. Scheffers 
(Physikal. Z., 1933, 34,48-53).—Read a t tho V III Deutsche Physikertag, Sept., 
1932. The molecular magnetic moment of potassium and lithium, and accord
ingly the value of the Bohr magneton, is found to bo 0-916 X 10~20 gauss with 
a possible error of about 5 parts per 1000. The nuclear moment of lithium is 
a t most 0-5-5% of a  Bohr magneton. The values of the heats of dissociation 
of these metals, deduced from these results, agree to within about 6%  with 
those given by Lewis.—J. S. G. T,

On the Possibility of Following the Recrystallization of Silver by Surface 
Colouring with Ferric Chloride. Ernst Beutel and Artur Kutzelnigg (Monatsh., 
1932, 61, 189-198).—On treating silver which has been melted and allowed to 
cool with ferric chloride solution it becomes covered with a dirty reddish-white 
film of silver chloride; the corresponding film on hard-rolled silver and on 
worked silver which has been annealed a t a  high temperature is chocolate- 
coloured. Intermediate coloured films are obtained a t intermediate annealing 
temperatures, a maximum of brightness being obtained after annealing at 
300°-400° 0. and a minimum after annealing a t 600°-650° C. With increasing 
annealing temperatures above 500° C. there is a rapid decrease in the rate of 
corrosion of silver by ferric chloride solution. Prior etching with nitric acid 
modifies the colour of the film obtained by a subsequent etching with ferric
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chloride. There appears to bo some relationship between the etch colours 
produced by ferric chloride and the grain-sizo and crystallographic orientation 
of the crystals.—A. R. P.

On the Diffusion of Silver and Copper into Glass. Joseph Halberstadt (Z . 
anorg. Chem., 1033, 211, 185-194).—According to Nernst’s law of distribution, 
metals dissolvo in glass in the monatomic state. The diffusion constants 
(average values) of silver in glass are 1-14 X 10~3, 1-31 X 10-8, and 1-58 x  10~® 
cm.2/second at 565°, 590°, and 615° 0 ., respectively, and tha t of copper 2-07 X 
10' 9 cm.2/second a t 650° C. Tho application of Stokes-Einstein’s formula 
shows tha t the diffusion coeffs. are anomalously high, from which it is concluded 
that silver and copper are solvated in glass.—M. H.

Colloidal Solutions in Metals. E. Podszus (Kolloid-Z., 1933, 62, 346-347). 
—The following method gives riso to tungsten filaments, containing thorium 
dioxide in solid colloidal solution. A concentrated solution of ammonium 
tungstate is prepared, and thorium nitrate is added until tho content of 
thorium dioxide is about T5%. Acid is added, the mixture dialysed, then 
evaporated to dryness, and tho glass-like residue is reduced to metal by means 
of hydrogen and then ground to a fine powder. Tho filaments obtained by 
the usual means from this powder have little rigidity, but those obtained at 
temperatures abovo 1200° C. have a higher resistance and less tendency to 
sinter than those produced by the usual methods.—E. S. H.

Some Theoretical and Practical Aspects of Gases in Metals. Jack H. Scalf 
and Earle E. Schumacher (Metals and Alloys, 1933, 4, 7-12).—The effects of 
temperature and pressure on tho solubility of gases in metals are discussed 
with especial reference to the solubility of oxygen in silver, and methods are 
described for the determination of the gas content of metals. Recent work 
on vacuum melting of metals is reviewed.—A. R. P.

The Force of Adhesion Accompanying Solidification. A. Sellerio (Physikd. 
Z., 1933, 34, 180-181).—Determinations of tho force necessary to detach ico 
frozen in contact with a metal plate indicate tha t the metals used and 
their molecular attractions are in tho following order of magnitude : brass, 
1; copper, 1-25; zinc, 1-33; aluminium, 1-38; iron, 1-49. I t is suggested 
tha t solidification of a liquid is, in part, an electrical phenomenon. The force 
of adhesion of sulphur to aluminium is nil a t the melting point of sulphur 
(114° C.) and increases, a t first rapidly and then more slowly, to a limiting 
value of about 55 kg./cm .2 a t 0° C. as tho temperature is decreased.—J. S. G. T.

On the Rate of Softening of Cold-Deformed Metals by Crystal Recovery and 
Recrystallization. F. Sauerwald and W. Globig (Z. Metallkunde, 1933, 25, 
33-38).—Cf. this J., 1932, 50, 6, 110. Coarse-grained, fully-annealed copper 
cylinders (Brincll hardness 38) were compressed by a drop hammer a t 200°- 
420° C., then annealed for different periods a t various temperatures and 
quenched. No recrystallization occurred in 24 hrs. a t 375° G. after a reduction 
of 19% under the hammer in the case of copper with an initial average grain- 
sizo (¡7) of 170 p., but the Brinell hardness (H) gradually fell from 72 to 61,
i.e. only crystal recovery with partial softening had taken place. With g — 
122 p., II for metal compressed 20% a t 420° C. and then annealed a t this 
temperature fell from 74 to 65, 62, 52, 45, and 44 after 20, 40, 60, 90, and 120 
minutes, respectively. Recrystallization became evident after 60-70 minutes 
and was almost completed after 90 minutes. The value of g has a large 
influence on the course of the isothermal softening, thus whereas with g — 170 p. 
recrystallization is not apparent a t 375° C. within 24 hrs., with g =  140jx it 
becomes visible after 3 hrs., and with g — 115 p. it is complete in 3 hrs. Iron 
behaves similarly. I t  is concluded that there are 3 temperature ranges in 
which the relation of softening by crystal recovery to softening by recrystal
lization is very different. At low temperatures only crystal recovery occurs, 
and this never results in complete softening even after very long periods.



Properties of Metals 229
At the highest temperatures rcerystallization is rapid and softening is soon 
completed. In the middle range crystal recovery is followed by softening by 
recrystallization which is only slightly affected by the relatively small number 
of nuclei which grow slowly; the rate of softening increases only after pro
longed annealing when recrystallization is almost complete. This effect is 
characterized by an inflexion in the Brinell hardness-annealing time curve. 
In the middle range softening can be incomplete in spite of crystal growth.

—M. H.
Theories of Strength. A. Nadai (Amer. Soc. Mech. Eng. Preprint, 1932, 

(Dec.), 1-13).—A mathematical treatment is given of the problem of deter
mining the conditions under which yielding starts in metals subjected to stre33.

—W. P. It.
Plasticity and Elasticity. A. Nadai (Electric 1932, 29, 1310—512).—A 

general account of methods developed for studying the elastic behaviour and 
plastic flo-w of-structures and machine parts.—J. C. C.

Measurements of the Pressure-Flow of Metals at Low Temperatures. It. 
Holm andW . Meissner (IFiss. Abhandl. Physikal.-Tech. Reichsanst., 1932, 16, 
24-27).—From Z. Physik, 1932, 74, 736-739; see J., 1932, 50, 291.—M. H.

The Production of Specific Tensions by Stretching. V. Caglioti and G. Sachs 
(Mitt. Material., Sonderheft 21,1933, 49-52).—See this J ., 1932, 50, 291.—J. W.

Recovery [of Metals] from the Effects of Cold-Work. G. Tammann (Light 
Metals Research, 1932, 2, (18), 9-11).—A translation of extracts from Z. 
Metallkunde, 1932, 24, 220- 222. See this J., 1932, 50, 725.—J. C. C.

The Formation of Localized Slip Layers in Metals. O. W. MacGregor 
(Metals and Alloys, 1933, 4, 19-22).—The effect of previous cold-work on the 
formation of flow layers in aluminium has been investigated in compression 
tests in which the specimens were provided with conical indentations on their 
ends fitting a pair of conical compression plates so tha t the “ barrel effect ” 
was eliminated. The cone angle for aluminium is about 14-6° to the hori
zontal. The results indicate th a t the more cold-deformation within certain 
limits that is done on a soft and ductile metal like aluminium the more pro
nounced will be the flow layers if it is again stressed to the plastic limit.

—A. R. P.
The Tenacity of Polycrystalline Materials. W. Kuntze (Z. Physik, 1933, 

81, 80-81).—Tensile and tenacity tests of irregular-shaped test-pieces exhibit 
the difference between polycrystalline and single-crystal materials. I t  is 
concluded tha t the property of separation-cohesion is equally important with 
th a t of tenacity in the discussion of the properties of polycrystalline elastic 
bodies.—J. S. G. T.

The Fatigue of Metals—Its Nature and Significance. H. P. Moore (Amer. Soc. 
Mech. Eng. Preprint, 1932, (Dec.), 1-3).—The essential feature of fatigue failure 
is a spreading crack. Studies of fatigue failure in single crystals of metal 
indicate tha t such cracks frequently sta rt by slip along planes of atomic 
weakness. Whilst a ductile metal does not resist repeated stress better than 
a brittle material, a ductile metal does withstand occasional higher stresses 
without crack formation, and under such conditions it is better suited to 
withstand repeated stresses than is a brittle metal.—W. P. R.

Report of Research Committee [of A.S.T.M.] on Fatigue of Metals. H. P. 
Moore (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 138).—See this J., 1932, 50, 
469.—S. G.

Summary of Present-Day Knowledge of Fatigue Phenomena of Metals. 
Corrosion-Fatigue of Metals. T. S. Puller, P. P. Mumma, and H. F. Moore 
(Proc. Amer. Soc. Test. Mat., 1P32, 32, (I), 139-142).—Appendix to Report of 
Research Committee on Fatigue of Metals. See preceding abstract and this 
J., 1932, 50, 469.—S. G.
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The Significance and Limitations of Fatigue Test Results. R. E. Peterson 
and H. E, Moore (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 142-147).— 
Appendix to Report of Research Committee on Fatigue of Metals. See 
abstracts above and this J., 1932, 50, 469.-—S. G.

Investigations on the Fatigue of Metals. R. Cazaud {Usine, 1931, 40, 
(21), 37).—Cf. this J., 1932, 50, 530. Abstract of a brochure published by 
Aéronautique.—H. W. G. H.

On the Dependence of the Endurance Strength on the Crystal Orientation. 
W. Fahrenhorst, K. Matthaes, and E. Schmid {Mitt. Material., Sonderheft 21, 
1933, 58-60).—See J., this volume, p. 5.—J. W.

Increasing the Hardness of Metals by the Action of Rotating Magnetic 
Fields. E. G. Herbert {Usine, 1931, 40, (34), 29).—See this J., 1931, 47, 
196.—H. W. G. H.

Use of Metals at Elevated Temperatures [in the Ceramic Industry]. Clyde E. 
Williams {Brick Clay Record, 1932, 80, 195-197).—See this J., 1932, 50, 
532.—S. G.

Third Report of the Atomic Weights Commission of the International Union 
for Chemistry. G. P. Baxter, Mme. P. Curie, O. Honigschmid, P. Lebeau, 
R. J . Meyer (Ber. deut. chem. Ges., 1933, [A], 66, 21-30).—-The Commission 
accepts revised values for the following atomic weights : iodine 126-92, lantha
num 138-92. A complete table of atomic weights, referred to tha t of oxygen as 
16, is given, and recent work on the subject is reviewed.—P. M. C. R.

The Chemical Elements and Atomic Types from the Standpoint of the 
Investigation of Isotopes. Otto Hahn {Ber. deut. chem. Ges., 1933, [A], 66, 
1-14).—The International Commission for Atomic Weights proposes to retain 
the “ chemical ” standard, O =  16, but recognizes the adoption of a correction 
based on the Mecke-Childs value 0 18 : 0 1S =  1 : 630 in physical calculations 
involving isotopic oxygen. The demonstration of isotopes by spectroscopic 
methods, with the necessary revision of atomic weights, is recorded in the 
cases of lithium, oxygen, neon, scandium, zinc, selenium, strontium, niobium, 
tellurium, barium, tantalum, thallium, lead, eka-cæsium, hydrogen, boron, 
nitrogen, chlorine. Authenticated cases of isotopy are tabulated, with avail
able relevant details.—P. M. C. R.

The Effect of Pressure on the Electrical Resistance of Fifteen Metals Down 
to Liquid Oxygen Temperatures. P. W. Bridgman {Phys. Rev., 1932, [ii], 42, 
587).—Abstiact of a paper read before the American Physical Society. 
Measurements made 15 years ago on the pressure coeff. of a number of metals 
between 0° and 100° C. have been extended to — 78° C. (solid carbon dioxide) 
and — 183° C. (liquid oxygen). In order to avoid freezing of the transmitting 
medium, pressure must be transmitted with gaseous helium. This introduces 
a number of difficulties of technique, which have been so far overcome that 
routine measurements have been made to 7000 kg./cm .2 a t — 183° C. Over 
this range no very striking results have been found. Resistance decreases 
nearly linearly with pressure, perhaps even more linearly than a t room tem
peratures. There is in almost all cases a numerical increase in the coeff. a t 
low temperatures, but the increase is not usually large, the largest effect being 
a doubling of the coefi. of aluminium, and there is no simple correlation with 
other properties of the metal.—S. G.

The Effect of Homogeneous Mechanical Stress on the Electrical Resistance 
of Crystals. P. W. Bridgman {Phys. Rev., 1932, [ii], 42, 858-863).—Theor
etical. The general methods of Voigt {Lehrbuch der Kristallphysik) are used 
to express the effect of mechanical stress on the electrical resistance of a con
ducting crystal. Symmetry considerations show that the effect can be expressed 
in terms of a set of constants, the number of which is equal to the number 
of elastic moduli, and connect the change of resistance by equations 
resembling those connecting strain with stress. The equations agree with
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tlio results of Allen this volume, p. 225) for bismuth crystals. They 
suggest tha t if tension is applied to a monoerystalline rod carrying a current, 
a transverse o.m.f. may bo produced analogous to the Hall effect caused by a 
magnetic field.—W. H.-R.

Some Thermal Conductivities. L. C. Bailey (Metallurgist (Suppt. to 
Engineer), 1932, 8, 173-175).—A summary of apapor by B. in Proc. Roy. Soc., 
1931, [A], 134, 57-76. See this J., 1932, 50, 4.—R. G.

New Methods for the Determination of the Heat Conductivity of Metals. 
F. Gablcr (Anz. Akad. Wiss. Wien, 1931, 68, 142).—See th is ./., 1932, 50, 293.

—W. A. C. N.
Measurements Employing Liquid Helium. XIH.—Contact Resistance 

between Super- and Non-Super-Conductors. R. Holm and W. Meissner ( IFiss. 
Abhandl. Pliysikal.-Tcch. Reichsanst., 1932, 16, 1-21).—Reprint from Z. 
Physik, 1932, 74, 715-735; see this J., 1932, 50, 344.—M. H.

The Effect of Plastic Deformation on the Superconductivity of Dia- and 
Paramagnetic Metals. A. Kussmann and H. F. Seemann (Wiss. Abhandl. 
Physikal.-Tech. Reichsanst., 1932,16, 261-274).—Reprint from rZ. Physik, 1932, 
77, 567-580; see this J„  1932, 50, 660.—M. H.

On the Stress-Elongation Diagram of Ferromagnetic Materials under Very 
Small Loads. H. Kiihlewein (Z. tech. Physik, 1932, 13, 539-541).—The elastic 
behaviour of wires of copper, nickel, and a 50 : 50 nickel-iron alloy under 
small deformations such as correspond with the stresses produced by magneto
striction have been investigated by delicate measurements during loading 
and unloading. The observed elastic after-effects after rapid removal of load 
have been compared with the simultaneous changes in permeability, and a 
very close relationship has been established.—J. W.

Some Properties of Homogeneously Distorted Cubic Ferromagnetic Lattices. 
Francis Bitter (Phys. Rev., 1932, [ii], 42, 697-708).—Theoretical. The work of 
Becker and Kersten (this ./., 1930, 44, 456) on the magnetic properties of 
distorted lattices is extended in such a way that the assumption of an isotropic 
medium is avoided, and the problem treated with special reference to the 
crystallographic symmetry. The theoretical results are in qualitative agree
ment m th  data for the magnetostriction and magnetization of nickel, iron, 
and nickel-iron alloys under tension and compression.—W. H.-R.

The Theory of the Ferromagnetic Anisotropy of Single Crystals. Richard M. 
Bozorth {Phys. Rev., 1932, [ii], 42, 882-892).—The method of Heisenberg (soo 
this J ., 1931, 47, 374) is extended so as to permit the calculation of the magni
tude and direction of magnetization in a single crystal corresponding with 
selected values of the component of magnetization in the field direction. 
These may be calculated for any direction of the field with respect to the 
crystal axes. Diagrams are given for a number of directions, and the results 
are in fair agreement with the observations of Honda and Kaya [Sci. Rep. 
Tdhoku Imp. Univ., 1926, [i], 15, 72) for crystals of iron.—W. H.-R.

The Electron Theory and Magnetism. F. W. Constant (Trans. Eleclrochem. 
Soc., 1932, 61, 275-279).—The electrons in a metal are classed as (1) free, 
(2) bound, and (3) partly bound, and the magnetic contributions of each type 
are discussed. I t  is first shown that tho partly-bound electrons are responsible 
for the structure sensitiveness of the magnetic properties, and then tha t other 
structure sensitive properties in general may be attributed to these electrons. 
As the effect of these electrons depends on the orderliness of their distribution, 
such properties are crystalline rather than atomic ones. In tho discussion, 
in which J. Schulein, P. H. Brace, C. O. Fink, and F. W. Brooke took part, 
it was stated tha t certain silver-aluminium-magnesium alloys display greater 
magnetic hardness than Honda’s steel. With reference to the temperature 
effects on magnetism, when the former is raised thermal agitation commences 
and thus any orderly arrangement of the atoms and electrons is broken up.
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This appears to induce an increase in paramagnetism and a decrease in dia
magnetism and ferromagnetism.—W. A. C. N.

Optical and Photoelectric Investigations Relating to Thin Metal Sheets. 
Rudolf Schulze (Physical. Z ., 1933, 34, 24-37).—An investigation of the 
photoelectric and optical characteristics of thin gold foil is detailed. The 
refractive index and extinction eoeff. of thin sheets of this metal appear to 
be constant up to a thickness of 2 ni|z. A bibliography comprising references 
to 72. papers referred to in the text is appended.—J. S. G. T.

The Emission of Positive Ions from Heated Metals. Le Roy L. Barnes 
(Phys. Rev., 1932, [ii], 42,487-492).—« .  th isJ., 1932, 50, 726. When a metal 
is heated to a high temperature, two kinds of positive ions may be emitted, 
namely, (1 ) positive ions of impurities, usually alkali metals, which may be 
reduced to zero by sufficient heating, and (2) positive ions of the metal itself. 
By analyzing the positive-ion emission in a mass spectrograph, B. shows that 
iron, nickel, copper, rhodium, and columbium emit singly-charged ions of their 
own metals, as well as those of impurities. In  agreement with the results of 
Wahlin (this J., 1932, 50, 219) no positive ions of uranium or thorium were 
detected with these metals.—W. H.-R.

The Temperature Variation of the Positive Ion Emission from Molybdenum. 
Lc Roy L. Barnes (Phys. Rev., 1932, [ii], 42,492-197).—Cf. preceding abstract. 
The temperature variation of the positive-ion emission from molybdenum after 
thorough outgassing and heat-treatment has been measured in two different 
types of tube. The mean values of the positive-ion work function determined 
in the two tubes wore 8-14 and 8-20 v., respectively. The reflection coeff. 
indicates that about one ion out of ten striking the surface is condensed. The 
results are in better agreement with the theory of L. P. Smith (this J., 1930, 44, 
462) than were the earlier data which Smith obtained.—W. H.-R.

II.—PROPERTIES OF ALLOYS

(Continued from pp. 181-1S7.)

An Interesting Destruction Phenomenon Observed in an Aluminium Alloy.
0 . Greger (Milt. Staatl. tech. Versuchsamtes (Wien), 1931, 20, 36-39; Chim. et 
Ind., 1932, 28, 1339-1340; C. 46s., 1933, 27, 1306).—The alloy contained 
aluminium 55. zino 45%, traces of lead, and was free from antimony, tin, and 
copper. A 33-mm. cube was compressed until the edge had decreased 38%; 
the free faces were bulged, whilst the faces in contact with the plattens of the 
press remained plane. A rolled sheet 1-6 mm. of the same alloy was fairly 
strong, although flexible. At the end of 9 years the originally flat faces were 
concave (deflection of 3-2 mm.), and numerous fissures disintegrated the cube; 
the surface of the metal sheet flaked off and only the central portion retained 
some of its original properties. These swelling phenomena are doubtless due 
to a progressive separation of ciystallitcs composed of aluminium and zinc 
and to a repulsion of the crystals formed in the course of years.—S. G.

Compression Stressing of Rolled Light Alloys. G. Guidi (Alluminio, 1933, 
2,14-17).—Two alloys of the Duralumin type, having the same tensile strength 
and elastic limit, showed in the construction of riveted structures for seaplanes 
quite different behaviour in the areas wliieh, in service, had been subjected to 
compression stresses. Numerous tests have shown a difference of 12-15% in 
the compression strength of “ 17 ST ” and Alclad as compared -with Diirener 
A.-G. Duralumin.—G. G.

Developments in Aluminium Alloys in Relation to Economies in Aircraft 
Construction. C. F. Nagel and G. 0 . Hoglund (Amer. Soc. Meek. Eng. Pre
print, 1932).—The mechanical properties and corrosion resistance of alumin- 
ium-alloy structural material are reviewed.—W. P. R.
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Researches on the Aluminium-Rich Binary Alloys of Aluminium and 
Manganese. M. Bosshard (Alluminio, 1932,1, 361-367).—A lengthy account 
of a paper already abstracted. See J., this volume, p. 10.—G. G.

Static and Dynamic Properties of Sand-Cast Light Alloys. W. Saran 
(Alluminio, 1932, 1, 368-376).—From Z. Metallkundc, 1932, 24, 181-184, 
207-210. See this J., 1932, 50, 726.—G. G.

A Review of Recently-Introduced Aluminium Alloys. W. C. Devcreux 
(J. Inst. Production Eng., 1930, 9, 169-185).—See this J., 1931, 47, 649.

—J. C. C.
The Equilibrium Diagram of the Chromium-Carbon System. Kazue 

Hatsuta (Tech. Rep. Tôhoku Imp. Univ., 1932, 10, 186-194).—[In English.] 
See this J., 1931, 47, 337.—A. R. P.

On Polynary Systems with Iron. V.—X-Ray Supplements on the Systems 
Chromium-Carbon and Iron-Silicon-Phosphorus. F. Sauerwald, W. Teske, 
and G. Lcmpert (Z. anorg. Chem., 1933, 210, 21-25).—Cf. this J., 1932, 50, 
728. X-ray analysis has confirmed the existence of a  stable system and a 
metastablo system with relatively large stability in the chromium-rich chrom
ium-carbon alloys. The stable eutectic with 4-2% carbon consists of prac
tically carbon-free chromium and the cubic carbide Cr4C, the metastable 
eutectic with 4-5% carbon consists of chromium and a hexagonal carbide the 
formula of which is Cr,C3, according to Westgren and Pliragmén. In the 
metastable state alloys with 6-4-8-5% carbon consist of Cr and Cr,C3, on 
annealing this structure transforms into Cr4C and Cr7C3.—M. H.

The Binary Systems Cobalt-Tungsten and Cobalt-Molybdenum. W. 
K cstcrand W. Tonn (Z. Metallhunde, 1932,24,296-299).—The transformations 
in the solid state of alloys of cobalt with up to 40% tungsten or molybdenum 
have been studied by dilatometric, magnetic, and micrographie investigations. 
(1) The solid solubility of tungsten in cobalt decreases from 39% a t 1480° C. 
(eutectic temperature) to about 14% a t 400° C. With increasing tungsten 
content the temperature of the e ^  y transformation of cobalt is raised from 
400° C. to 1040° C. (at which temperature the y-solid solution (28-5% tungsten), 
the e-solid solution (about 30% tungsten) and the compound CoW are in 
equilibrium), and the magnetic transformation point is lowered gradually 
from 1140° C. to about 700° C. when it occurs simultaneously with the e —  y 
transformation. The e-phase saturated with tungsten has a magnetic trans
formation point a t 825° C. Alloys quenched a t 1300° C. show a large increase 
in hardness and coercive force on subsequent ageing a t temperatures between 
600° and 1000° C. (2) The constitution and behaviour of the cobalt-molyb- 
denum alloys are analogous. The solid solubility of molybdenum decreases 
from 27-5% a t 1325° C. (eutectic temperature) to about 8% at 400° C. Tho 
temperature of the eZ2:y-transformation is increased up to 920° C., where the 
y-solid solution (20% molybdenum), the e-solid solution (22% molybdenum) 
and the compound CoMo are in equilibrium. Molybdenum lowers the mag
netic transformation point of cobalt gradually to about 700° C. wdiere it 
coincides with the e —  y-transformation. The e-phase saturated with molyb
denum has a magnetic transformation point a t about 750° C.—M. H.

Aluminium-Bronze : Influence of Iron on the Dimensions of the Crystals. 
C. Vickers (Bull. Assoc. Tech. Fonderie, 1932, 6, 161-162).—From Foundry, 
1931, 59, (9), 55-57; cf. this J., 1931, 47, 517.—W. A. C. N.

Cast “ Aluminium-Bronzes.”  W. Claus and F. Goederitz (Bull. Assoc. 
Tech. Fonderie, 1932, 6, 154-160).—From Oiesserei, 1930, 17, 153-155; 182- 
186; 1017-1023; 1931, 18,319-326. Cf. this J., 1930, 43, 456; 1931,47, 
408; 1932, 50, 13.—W. A. C. N.

Beryllium-Copper—Cast Condition. Anon. (Machinist (Eur. Edn.), 1933, 
77, 25e ) . —The use of beryllium-copper in the cast condition, precipitation 
hardened, is based on the increase in hardness and tensile strength with the



beryllium content. The heat-trcatment and working and the advantages of 
these alloys are described. In addition to favourable mechanical properties, 
these alloys, owing to deoxidizing effects of the beryllium, have a high elec
trical conductivity, and the beryllium does not cause detrimental surface 
defects on the castings.—J. H. W.

Atomic Arrangement and Magnetic Properties in the Systems Copper-Gold, 
Copper-Palladium, and Copper-PIatinum. H. F. Seemann (Z. Metallhunde, 
1932, 24, 299-301).—The composition-atomic magnetic susceptibility curve 
of copper-gold alloys quenched from just below the solidus (in which state the 
atoms are irregularly distributed in the crystal lattice) is slightly convex to 
the axis of composition, i.e. in the direction of stronger diamagnetism. If the 
alloys corresponding with the composition Cu3Au and CuAu are subsequently 
annealed a t 300°-400° C. the atomic distribution becomes regular, and the 
diamagnetism increases by about 20% for Cu3Au and decreases by about 20% 
for CuAu. The alloys corresponding with the composition Cu3P t and Cu3Pd 
are also diamagnetic in the quenched state (in spite of the addition of para
magnetic platinum and palladium) and behave similarly to Cu3Au on annealing, 
the increases in diamagnetism being about 25% and 50%, respectively.—M. H.

The [Magnetic] Susceptibility and Electrical Conductivity of Copper-Man- 
ganese Alloys. S. Valcntiner and G. Becker (Z. Physik, 1933, 80, 735-754).— 
Cf. J., this volume, p. 71. The magnetic susceptibilities and electrical con
ductivities of the complete series of copper-manganeso alloys have been deter
mined between room temperature and — 192° C. The alloy containing 1 
atom of manganese and 3 atoms of copper is characterized by a maximum 
susceptibility a t all temperatures. The Curie-Weiss law for the dependence 
of susceptibility on temperature is obeyed by all the alloys down to a little 
below — 60° C. At no temperature do the alloys exhibit ferromagnetic 
properties. The spécifié electrical resistance a t room temperature increases 
with increasing manganese content from 0-31 X 10“* ohm.cm. in the case of 
the alloy containing 10% (atomic) of manganese to 1-73 X 10“* ohm.cm. for 
the alloys containing 90% (atomic) of manganese. The ratio IÎ -13S-/-R2o *n 
the case of alloys containing 10-70% of manganese is 0-92 ; the corresponding 
temperature coeff. of resistance is about 0-0004. The specific resistance of 
pure manganese a t 20° C. is approximately 0-28 X 10“* ohm.cm. ; the corre
sponding temperature coeff. is 0-0039.—J. S. G. T.

On the Thermal Expansion of Manganin. A. Schulze (Z. tech. Physik, 1933, 
14, 89-90).—Between 20° and 500° C. the thermal oxpansion of Manganin 
(copper 86, manganese 12, and nickel 2%) is given by the expression Ai =  
1-776- +  0-0355t2, where r  =  temperature in ° C. X 10' 2 and AI =  change 
in length in mm. of 1 m. Slight variations in the composition have little 
effect.—J. W.

Copper-Tin Alloys. I.—Bronzes. Anon. (Tin, 1933, Feb., 15-18).—The 
composition, principal properties, and applications are given of true bronzes, 
bearing bronzes, and phosphor-bronzes and silicon-bronzes.—J. H. W.

Directional Properties in Cold-Rolled and Annealed Commercial Bronze. 
Arthur Phillips and Carl H. Samans (Metal Stampings, 1932, 5, 598).—Short 
abstract of a paper read before the Institute of Metals Division of the American 
Institute of Mining and Metallurgical Engineers. See this J ., 1932, 50, 661.

—J .  H. W.
Heading Properties of Brass Wire. D. K. Crampton (Metal Progress, 1933, 

23, (3), 21-24).—The alloy most used in heading contains about 65% copper, 
a little lead, and the remainder zinc. The aim of the present investigation is 
to determine the effect of variations in composition, and also the influence of 
initial temper in the ease of the process and on final quality. The results in the 
case of 16 different samples of given temper and composition are tabulated, the 
qualities considered being tensile strength, percentage elongation, and tendency
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to buckling, folding, shearing, and surface roughening. The system of rating 
is explained and illustrated, and conclusions for moderately worked and for 
re-headed material are given. Effects of varying composition aro graphically 
recorded.—P. M. C. R.

High-Strength Brass. 0 . W. Ellis (Bull. Assoc. Tech. Fonderie, 1932, 6, 
83-8S).—From Trans. Bull. Amer. Found. Assoc., 1930, 1, (4), 65-83. Cf. 
this J., 1930, 43, 468.—W. A. C. N.

A Simplified Method of Making Special [Nickel- and Manganese-] Brasses. 
A. Lo Thomas (Mech. World, 1932, 92, 334).—Abstract from Rev. Met., 1931, 
28, 518-523. See this J., 1932, 50, 15.—E. J.

Nickel in High Tension Brasses [Turbadium]. Anon. (Nickel Bulletin, 
1933, 6, 18).—Turbadium contains copper 50, zinc 45, nickel 2-2-25, iron 0-8- 
1-0, tin 0-5, and manganese l-5-2-0%. The use of the nickel is to increase 
the resistance to erosion, and thus to render the alloy especially suitable for 
the manufacture of ships’ propellers.—J. H. W.

Nickel in Foundry Brasses and Bronzes. Anon. (Met. Ind. (N.Y.), 1932, 
30, 466-467).—The tensile strength, resistance to compression, and yiold- 
point of 11% tin-bronze, 85 : 5 : 5 : 5 red brass, yellow brass with 1% tin  and 
2% lead, G-bronze with 8%  tin and 4% zinc, 80 : 10 : 10 lead bearing bronze, 
and 6 : 20 : 74 tin-lead bronze are considerably improved by addition of 0-5- 
3% nickel. As little as 0-5% nickel in bronze widens the casting range, 
increases the fluidity, reduces the intercrystallinc shrinkage pores, increases 
the density, and reduces the porosity.—A. R. P.

Precious Metal Alloys. R. C. Brumfield (Trans. Amer. Soc. Steel Treat., 
1932, 19, 333-355; discussion, 355-367).—The composition and properties of 
dental alloys and solders aro discussed and an account is given of the effect of 
heat-treatment in improving the strength and hardness. Apparatus and 
methods for testing the hardness, tensile strength, and torsion properties are 
also described, and a bibliography of recent papers on gold alloys is included. 
No new results are recorded.—A. R. P.

The Alloys of Gold with Antimony. A. T. Grigoriev (Z. anorg. Chem., 1932, 
209, 289-294).—See abstract from Izvestia Platinago Instituta (Ann. Inst. 
Platine), 1929, (7), 45-51; see this J., 1930 44, 502.—M. H.

On the System Gold-Manganese. H. Moser, E. Raub, and E. Vincke (Mitt. 
Forschungsinst. Edelmetalle, 1933, 6, 109-113, 129-136).—An account of work 
the results of -which have been published in Z. anorg. Chem., 1933, 210, 67; 
see J., this volume, p. 124.—A. R. P.

Contribution to the Knowledge of the Electrolytic Potential and the Con
stitution of Gold Amalgams. Robert Kromann and Robert Baum [with 
Ludwig Lammcrmayr, Jr.] (Monatsh., 1932, 61, 315-329).—Up to 75% gold 
the gold amalgams have the same potential as mercury, and hence all com
pounds which contain more mercury than corresponds with Au3Hg must be 
considered as non-resistant compounds from the point of view of Tammnnn’s 
rule. Alloys with more than 75% gold have practically the same potential 
as pure gold.—A. R. P.

Measurements Employing Liquid Helium. XIX.—Researches on Alloys 
of the Lead-Thallium and Lead-Bismuth Series with Respect to Supercon
ductivity. W. Meissner, H. Franz, and H. Westerhoff (Wiss. Abhandl. 
Physikal.-Tech. Reichsanst., 1932, 16, 201-218).—Reprint from Ann. Physik, 
1932, [v], 13, 967-984; seo this J ., 1932, 50, 604.—M. H.

X-Ray Determination of the Solubility of Manganese in Magnesium. E. 
Schmid and G. Siebel (Mitt. Material., Sonderheft 21, 1933, 21-23).—See this 
J-, 1932, 50, 155.—J . W.

On the Equilibrium Diagram of the Magnesium-Zinc Alloys. A. A. 
Botchvar and I. P. Welitschko (Z. anorg. Chem., 1933, 210, 164-165).—The
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diagram proposed is based on the work of Chadwick (this J., 1928, 39, 285) 
and Hume-Rothory and Rounsefell (th is,/., 1929, 41, 119), and on B. and W.’s 
microscopic examination of alloys with 33-42 atomic % magnesium; it shows 
tho existence of the compounds MgZn-, MgZn2, and MgZn, but contrary to 
the work of H.-R. and R., but in accordance with tha t of C., MgZn2 is shown 
as forming solid solutions with zinc and especially magnesium.—M. H.

Influence of Carbon on the “ Annealing-Brittleness ” of Nickel and Its 
Alloys. Tokushichi Mishima (J. Min. Inst. Japan, 1928, (518), 417-446; 
Japanese J . Eng. Abs., 1932, 8, 83).—[In Japanese.] See this J., 1931, 47, 
76, 269.—S. G.

Heat-Resistant Special Alloys of the Nickel-Chromium-Iron Group. Wil
helm Herrmann (Feuerungstechnik, 1932, 20, 114-116; Chem. Zentr., 1933, 
104,1 ,666).—The brittleness of nickel-chromium alloys in hot gases containing 
sulphur compounds is reduced by addition of 10-20% iron. Their techno
logical properties are improved by 0-4-0-5% carbon, but if magnesium is used 
as deoxidizer not more than 0-1% carbon must be present. Tho best mechani
cal working properties are obtained with less than 0 05% carbon. The 
mechanical properties of numerous binary and ternary alloys of this type at 
temperatures up to 500° C. are tabulated, and the effects of small amounts of 
other metals on the heat-resisting properties arc discussed. Silicon improves 
the resistance to scaling a t high temperatures, but molybdenum and tungsten 
have a bad effect when the cliromium content is less than 10% and a good 
effect when the chromium exceeds 20%.—A. R. P.

The Properties of Monel Metal. With Special Reference to Power Plant 
Equipment. Anon. (Monel Metal (published by Henry Wiggin and Co., Ltd.), 
1933, 1-8).—Tho physical and mechanical properties of Monel metal in various 
states of annealing and working are tabulated and its applications to power 
plant equipment are illustrated.—J. H. W.

Technical Materials of High Magnetic Softness. F. Stablein (Z. tech. Physik, 
1932, 13, 532-534).—A rapid and accurate method of measuring very small 
coercivities with the ballistic galvanometer is described. The properties of 
some technical nickel-iron alloys with low coercivity are discussed.—J. W.

“ After-Effect Losses ” in Ferromagnetic Materials in Weak Alternating 
Fields. R. Goldschmidt (Z. tech. Physik, 1932, 13, 534-539).—Besides losses 
due to eddy currents and hysteresis, additional losses (“ after-effect losses ” ) 
occur in alternating fields; these can be observed particularly well in weak 
fields, and in many materials they are the predominating losses. This applies 
especially to iron-nickel alloys in the middle composition ranges; the effect 
of temperature and frequency in these cases has been investigated.—J. W.

Propagation of Large Barkhausen Discontinuities [in Nickel-Iron Alloys], 
ni.—Effect of a Circular Field with Torsion. L. Tonks and K. J . Sixtus (Phys. 
Rev., 1933, [ii], 43, 70-80).—Cf. previous note, Phys. Rev., 1932, [ii], 41, 539; 
see this J., 1932, 50, 664. The propagation of large Barkhausen discontinui
ties in wires has been studied under conditions in which the main field, II , was 
supplemented by a transverse field, H„ produced by passing a current through 
the ware, which could be subjected to combined torsion and tension. Critical 
field characteristics were obtained from which relations were found between 
the strain and the critical field. These show tha t the component of the applied 
field along the direction of maximum extension is almost solely effective in 
causing the large Barkhausen jump. Tho component perpendicular to the 
principal strain axis along which the extension is a maximum has no effect 
on the reversal of magnetization. This shows tha t the principal strain axis 
is a  direction of preferred orientation of magnetization, in agreement with 
R. Becker’s theory relating direction of magnetization to strain. The 
departures from the simple ideal case are discussed in detail.—W. H.-R.
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The Alloys oi Palladium with Antimony. A. T. Grigoriev (Z. anorg. Chem., 

1932, 209, 308-320).—See abstract from Izveslia Plalinago Institute, (Ann. 
Inst. Platine), 1929, (7), 32-44; this J., 1930, 44, 511.—M. H.

On the Magnetic Susceptibility oi Ferro-Silicons Rich in Silicon. C. H. 
Bcdcl (Compt. rend., 1933, 196, 262-264).—The magnetic susceptibility of 
fcrro-silieons containing more than 30% silicon and its variation with different 
kinds of heat-treatmcnt have been investigated. There is a marked maximum 
of this property a t about 50% silicon, which confirms the existence of the 
silicide, FeSi2, found by other methods.—J. H. W.

On the Behaviour of Phosphorus to Copper and Silver.—I. K. W. Frohlich 
(Mitt. Forschungsinst. Edelmelalle, 1932, 6, 69-74).—A lengthy summary of a 
paper in Z. anorg. Chem., 1932, 208, 225; sec th is ,/., 1932, 50, 734.—A. R. P.

Cemented Tantalum Carbide Tools. Floyd C. Kelley (Trans. Amer. Soc. 
Steel Treat., 1932, 19, 233-243; discussion, 243-246).—Bee this J., 1932, 50, 
81.—S. G.

On the Thermo-Electric Forces in the Systems Tellurium-Sulphur and 
Tellurium-Selenium. A. Petrikaln and Konst. Jacoby (Z. anorg. Chem., 1933, 
210, 195-202).—(1) The thermo-electric force (e.m.f.) against silver has been 
determined of the systems tellurium-sulphur between 0 and 23% sulphur and 
tcUurium-selenium between 0 and 40% selenium. Addition of sulphur to 
tellurium increases the e.m.f. considerably up to a  maximum at 1-5—1-6% 
sulphur (limit of solid solubility), then gradually decreases it. The e.m.f. of 
the system tellurium-sclenium increases rapidly up to 5% selenium, then more 
slowly. Two specimens of “ Kahlbaum tellurium gave an e.m.f. against 
silver of 430 and 550 microvolts/0 0., respectively, whereas distilled tellurium 
gave 300-370. The high e.m.f. given by one of the “ Kahlbaum specimens 
is due to the presence of selenium and sulphur. The e.m.f. of this specimen 
was not so much influenced by different rates of cooling as was that of distilled 
tellurium.—M. H.

On the Recrystallization of Tin-Rich Solid Solutions. A. A. Botchvar and 
N. E. Merkurjew (Z. anorg. Chem., 1933, 210, 161-162).—The recrystallization 
a t 180° C. of tin containing 0-5-1-5% antimony, lead, bismuth, copper, and 
aluminium was investigated after cold-deformation in the Brinell machine. 
The recrystallization power of tin  is decreased on alloying, the decrease being 
smallest for antimony and largest for aluminium in the order given above. 
The specific influence of the added metal is the larger the smaller the solid 
solubility in tin  (with the exception of bismuth). In this respect the effect of 
soluble additions on the recrystallization power is similar to tha t on hardness 
and electrical conductivity.—M. H.

Properties of Zamak Alloys Used for Die-Castings. Anon. (Machinery 
(N .Y.), 1933, 39, 3 7 6 a).—Tabulated physical data.—J. C. C.

Nitriding of Metals. Daikichi Saito and H ataji Okawa (Suiyokai-shi, 1932, 
7, 23-49; C. Ahs., 1933, 27, 1301).—[In Japanese.] Manganese, chromium, 
aluminium, iron, nickel, and cobalt powders were nitrided for 5 hrs. in a 
stream of NH3 a t a temperature of 100°-1000° C. Iron, manganese, and 
chromium were easily nitrided a t 500°-700° C., but the nitrides formed were 
decomposed above these temperatures; nitriding of chromium began a t about 
500° C., and it proceeded with increase of temperature. Aluminium was a 
little more difficult to nitride, and its nitride was unstable a t higher tempera
tures. I t  was also difficult to nitride cobalt and nickel, and their nitrides 
were very unstable.—S. G.

On Transformations in Eutectoid Alloys. N. Ageew and G. Kurdjumov 
(Physik. Z. Sovietunion, 1932, 2, 146-148; Chem. Zentr., 1933, 104,1, 559).— 
Investigations on the copper-aluminium eutectoid show th a t in the trans
formation of the (3-phase reactions occur similar to those in the austenite 
transformation in steel. With insufficiently rapid cooling the ¡3 decomposes
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into a +  y, but with rapid cooling ¡3 is converted into (3', ivhich has an acieular 
structure resembling martensite and the ¡3'-crystals are regularly oriented with 
respect to the original ¡3. From, pole figures and X-ray photographs it appears 
tha t the J3'-lattico deviates only slightly from a cubic lattice and can bo 
considered, like the tetragonal martensite lattice, as a distorted cubic lattice. 
The symmetry of this distortion has not yet been determined. I t  is concluded 
tha t the (i'-phase is an unstable, supersaturated solid solution of aluminium 
in copper which is produced by deformation of the lattice without diffusion.

Average Strength Data for Non-Ferrous Metals.—III. Anon. (Machinery 
(N .Y.), 1933, 39, 376a).—Average tensile data for copper and magnesium 
alloys, copper, and lead are tabulated.—J. C. C.

Influence of Composition of Bearing Alloys. C. Upthegrovc (Bull. Assoc. 
Tech. Fonderie, (Suppt.), 1932, 6, 8S-S9).—From Foundry, 1931, 59, 72-74; 
cf. this J„ 1932, 50, 734.—W. A. C. N.

Effect of Temperature upon the Charpy Impact Strength of Die-Casting 
Alloys. Bert E . Sandell (Trans. Amer. Inst. M in. Met. Eng., 1932, 99, (Inst. 
Metals Div.), 359-362).—See this J., 1932, 50, 477.—S. G.

The Age-Hardening of Metals. Paul D. Merica (Aciers spéciaux, 1933, 8, 
19-30).—Read before the Amorican Institute of Mining and Metallurgical E n
gineers. See J., this volume, p. 74.—J. H. W.

On the Theory of Formation of Segregate Structures in Alloys. C. H. 
Mathewson and 1Ï. W. Smith (Trans. Amer. Inst. Min. Met. Eng., 1932, 99, 
(Inst. Metals Div.), 264-271; discussion, 271-273).—See this J., 1932, 50, 
478.—S. G.

Tensile Properties of Rods and Wires at Low Temperatures. F. Pester 
(Mech. World, 1932, 92, 534).—Abstract of paper in Z. Metallkunde, 1932, 24, 
67-70, 115-119; see this J ., 1932, 50, 431.—F. J.

Influence of Electromagnetic Waves on the Resistivity and Hardness of 
Metals and Alloys. G. Mahoux (Technique moderne, 1931, 23, 642-643).—A 
note presented to the Académie des Sciences. See this J., 1931, 47, 228 ; J., 
this volume, p. 74.—H. W. G. H.

III.-STRUCTURE
(Metallography; Macrography; Crystal Structure.)

(Continued from pp. 187-193.)
Etching Characteristics of Constituents in Aluminium Alloys. Anon. 

(Metal Progress, 1933, 23, (2), facing p. 45).—A tabulated summary of etching 
methods, with approximate times and temperatures; the characteristic 
behaviour of 20 common micro-constitucnts of light alloys is given for etches 
with 0-5% hydrofluoric acid, 1% caustic soda, 20% sulphuric acid, 25% nitric 
acid, 10% caustic soda, and a mixture of 0-5% hydrofluoric acid, 1-5% hydro
chloric acid, and 2-5% nitric acid.—P. M. C. R.

On the Structure of Hyper- and Hypo-Eutectic Alloys. A. A. Botchvar and 
K. W. Gorew (Z. anorg. Chan., 1933, 210, 166-167).—In a microscopic study 
of binary hyper- and hypo-eutectic alloys of antimony, lead, bismuth, cad
mium, and tin (systems not specified) formation of envelopes (halos) of the 
second constituent around primary crystals of the other constituent was 
observed in all the systems, but it occurred in a particular system either only 
in hyper-eutectic or only in hypo-eutectic alloys, more especially around 
sharply limited primary crystals, e.g., of bismuth or antimony. In the follow
ing list any metal forms a halo about any of those preceding it, but not about 
those following it : bismuth, antimony, cadmium, lead, tin.—M. H.

On the Structure of Some Ternary Eutectics. A. A. Botchvar and K. W. 
Gorew (Z. anorg. Chan., 1933, 210, 171-172).—Microscopic examination of
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the struotures of tho ternary eutectics cadmium-load-bismuth, cadmium- 
lead-tin, cadmium-tin-bismuth has shown tha t the three constituents are 
not irregularly distributed. In the cadmium-lead-bismuth outectio cadmium 
needles are surrounded by lead crystals, and these by a ground-mass of bismuth. 
I t  is concluded tha t tho order of crystallization is determined by the number 
of crystallization centres, tha t component having the largest number crystal
lizing first.—M. H.

Veining or Sub-Boundary Structures. L. Northcott (J. Iron Steel Inst., 
1932, 126, 267-280; discussion, 281-287).—For abstract of tho paper see tliis 
J., 1932, 50, 614. J. Gorschkov stated that when hydrogen was evolved from 
molten copper in  vacuo, ingots with a double structure resulted, light etching 
revealing a veined structure and deeper etching a crystalline one. Tho 
explanation given by N. could not apply, as there was almost certainly no 
cuprous oxide present in these ingots, owing to their being saturated with 
hydrogen. He considered that tho veining was due to a solid solution of 
hydrogen in copper, tho network representing a solution highly saturated 
with hydrogen. ]V. D. Jones doubted if veining was invariably due to oxide 
inclusions, and stated tha t it had previously been shown tha t mild quenching 
obliterated the structure and tha t veining could bo produced in nickel and 
67 : 33 copper-tin after etching in acidified ferric chloride. II. O'Neill con
firmed N.’s conclusions and outlined a third method of removing veining in 
an X-ray vacuum after cold-working. F. S. Tritton thought that N. had been 
misled by his etching conditions and had reached wrong conclusions. He 
considered tha t specimens were usually not polished sufficiently well to show 
true crystal sub-boundaries on etching. In reply, N. agreed with G.’s explana
tion, but thought tha t the term veining should not bo applied to th a t par
ticular network as well as to ordinary crystal structure. Ho was not convinced 
by J . ’s doubts as to the causative effects of oxygen, and completely disagreed 
with T.’s views as to the causes of veining.—J. H. W.

Grain Boundary of Aggregates of Metallic Crystallites. Keiji Yamaguchi 
(J. Soc. Mech. Eng. Tokyo, 1928, 31, (136), 409-419; Japanese J . Eng. Abs., 
1932, 8, 89).—[In Japanese.]—S. G.

The Lattice Spacings of Iron-Aluminium Alloys. A. J . Bradley and A. H. 
Jay (J. Iron Steel Inst., 1932, 125, 339-357; discussion, 358-361).—For 
abstract of the paper see this J., 1932, 50, 308. In the discussion C. Sykes 
stated that dilatometer curves of iron-aluminium alloys containing 11-17% 
of aluminium exhibited a change in direction a t about 560° C., but without 
any definite discontinuity. Cooling curves also showed a slight evolution of 
heat a t 560° C. A striking point is that the resistivity of these alloys is a 
function of the heat-treatment, although this property is independent of 
heat-treatment in alloys containing less than 11% of aluminium. The 
maximum effect is observed a t about 14% of aluminium, and the phenomenon 
is completely reversible. A similar change is observed in the lattice-spacing 
curve when the aluminium content is about 14%. E. IF. Colbeck said that 
an alloy containing aluminium 14, carbon 0-05, silicon 0-15%, and tho 
remainder iron showed a very definite break in the resistivity-temperature 
curve a t about 490° 0. On quenching this alloy in water from 500° to 800° C. 
a decrease in hardness of 4 or 5 points on the Rockwell B scale was observed, 
which was particularly marked after very prolonged annealing a t 550° 0. 
The authors stated, in reply, that probably in the region 10-17% of aluminium 
a contraction due to the electronic interaction between iron and aluminium 
exactly compensated the expansion caused by substituting the smaller iron 
atoms by the larger aluminium atoms.—E. S. H.

Effect of Deformation (Pulverization) on the Superstructure Lines and 
Lattice Constants of an Iron-Aiuminium Alloy. K. Schafer (Nalurwiss., 1933,
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21,207).—Pulverized specimens of the regularly-oriented mixed phase (FcAl) of 
iron-aluminium with a grain-size of 10-1 cm. show no distinct superstructure 
lines; its lattice constant is 0-7% greater than in the massive state, but 
returns to normal after annealing.—-J. W.

Single Crystals of the Intermediate Compound Antimony-Tin. H. S. van 
Klooster and M. D. Debachor (Metals and Alloys, 1933, 4, 23-24).—A single 
crystal of SnSb has been obtained by cooling the equiatomic alloy from 480° 
to 300° C. over a period of 15 hrs., using the apparatus of Obreimov and 
Sehubnikov (Z. Physik, 1924, 25, 31). The compound has a simple cubic 
lattice of the NaCl typo with 4 antimony and 4 tin atoms a t the corners of 
the unit cell. The atomic distance is 3-061 A., which gives a calculated density 
of 6-918 compared with an observed density of 6-9104 ±  0-005 a t 20° C.

—A. R. P.
On the Transformation of Single Crystals of Cobalt. U. Dehlingor, E. 

Osswald, and H. Bumm (Z. Melallkunde, 1933, 25, 62-63).—The transforma
tion of rod-shaped single crystals of cobalt from the face-centred cubic into 
the hexagonal form takes place in such a wray tha t tho angle between the rod 
axis and th a t octahedron plane along which slip occurs and which becomes 
the hexagonal base plane is smaller than any of the angles between the rod 
axis and the other octahedron planes of the cubic crystal. On heating above 
the transformation point and cooling, the crystal remains intact, the orienta
tion being unchanged.—M. H.

Lattice Constants and Grain-Size in the Gold-Silver Alloys. P . Wiest [Z. 
Physik, 1933, 81, 121-128).—The lattice constants of gold-silver alloys, both 
polycrystalline and single-crystal, are investigated by X-ray analysis. Tho 
lattice constant of tho polycrystalline material differs more and more from 
tha t of the single-crystal with increasing gold content, tho ditference attaining 
a maximum value in the case of the alloy containing 75% (atomic) of gold. 
The lattice constant of recrystallization grains alters only' very slightly when 
the material is subjected to a subsequent very considerable increase of grain- 
size. Cast grains down to a size of about 0-5 mm .2 have the same lattice 
constants as singlo crystals of like concentration.—J. S. G. T.

Lattice Structure of Indium. E. Zintl and S. Neumayr (Z. Elektrochem., 
1933, 39, 81-84).—Goniometric measurements of a crystal of indium confirm 
face-centred tetragonal structure derived by Hull and Davey from the powder 
diagram. Accurate measurements of the interference of pure indium in a 
mixture with sodium chloride as a reference gave : a — 4-583 ±  0-002 A., 
c =  4-936 ±  0-002 A., c/a =  1-077 ±  0-001. Hence with indium =  114-8, it 
follows tha t the density is 7-308 (cf. 7-314 by the pyknometric method).

-^T. H. W.
Crystal Structure of ¡3-Lanthanum. E. Zintl and S. Neumayr (Z . Elektro

chem., 1933, 39, 84r-86).—The |3-modification of lanthanum, stable a t higher 
temperatures, gives the constants : a^, =  5-296 J; 0-002 A., density =  6-17, 
and atomic radius in the duodecimal system, =  1-S72 A.-—J. H. W.

On the Alloy Phases of the Type NaPb3. E. Zintl and S. Neumayr (Z. 
Elektrochem., 1933, 39, S6-97).—The crystal and lattice structure of the 
following compounds has been investigated : CuPb3 (cubic, a =  4-891 A.), 
SrPb3 (tetragonal, a — 4-955 A., c =  5-025 A., c/a =  1-014), CePb3 (cubic, 
a =  4-864 A.), CaTl3 (cubic, a =  4-794 A.), CaSn3 (cubic, a =  4-732 A.), CeSn3 
(cubic, a =  4-711 A .).--J. H. W.

Structure and Chemical Composition of Some Metallic Alloys. [Manganese- 
Zinc and Cobalt-Zinc.] N. Parravano and V. Caglioti [Mem. It. Accad. Italia. 
Classe: Chimica, 1932, 3, (3), 1-21; C. Abs., 1933, 27, 1307).—In the system 
manganese-zinc the e-phase is hexagonal close-packed and analogous to tho 
e-phase of the bronzes. I t  is stable a t ordinary temperature between 24-5 
and 33% manganese and a t temperatures above 293° C. between 24 and 12-5%
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manganese. There arc 2 atoms in the elementary cell. The lattice constant 
o0 varies from 2-754 to 2-7G4A. between 33 and 12-5% manganese. The 
y-phaso has a body-centred cubic structure and contains 52 atoms per ele
mentary cell. The lattice constant aa varies between 9-11 and 9-13 A. This 
phase, -which is analogous to the y-phase of the bronzes, exists between 22-2 
and 8-1% manganese a t room temporaturo only. The alloys between 11-1 
and S-1% manganese contain in addition to the y-phase another phase y' or 
¡V which could not be accurately identified on account of the insufficient 
crystallization of these alloys. The 13-phase, consisting of a solid solution of 
1- 2%  manganese in zinc, is unstable and changes on ageing to a eutectic of 
zinc and y '  or (T or y  -j- (y ' -j- ¡1 '). The formation of this phase is connected 
with Westgrcn’s theory regarding the ratio of the number of valence electrons 
to the total number of atoms which express the chemical formula. Assuming 
a valence of — 1 for manganese, the authors arrive a t a formula of Mn-Zn^, 
for the compound in the y-phase (ratio 21:13) and of MnZnn  for the compound 
in the e-phaso (ratio 7 : 4). Tho system cobalt-zinc was studied between the 
limits of 17 and 24% cobalt, and showed the existence in this interval of a 
y-phase in which might bo present a compound Co8Zn3l (ratio 21 : 13).—S. G.

On the Capacity of the Elements to Form Negativo Ions. E. Zintl and H. 
Kaiser (Z. anorg. Cltem., 1933, 211, 113-131).— Inter alia, the crystal structures 
of the following compounds have been determined : Mg2Sn, MgjPb, and 
Mg2Go have a fluorite structure; a =  6-765 ±  0-002 A., 6-836 ±  0-002 A., 
and 6-378 ±  0-003 A., respectively. Mg2Tl, however, has a structure of still 
unknown nature. P tBi and P tPb have the NiAs structure; the structure of 
PtTl is still unknown.—M. H.

Lattice Forces and X-Ray Spectrum. R. Glocker (Naturwiss., 1933, 21, 
27).—Amplification of earlier work (see J., this volume, p. 18).—J. W.

On Precision Measurements of Lattice Constants by the Debye-Scherrer 
Method. K. Moeller (Naturwiss., 1933, 21, 61-62).—The influence of devia
tions from Bragg’s simple reflection law of X-rays on tho precision measure
ment of lattice constants has been calculated for some substances on the 
assumption of symmetrical reflection for various lattice planes. With unsym- 
metrical reflections very great deviations can occur according to the orienta
tion of the lattice plane to the surface of the crystallite; these cannot be 
eliminated by calibration and have been investigated experimentally for 
finely-crystallized substances. The results will be given in a paper shortly 
to be published.—J. W.

A Suitable Standard Substance for the Precision Measurement of Lattice 
Constants by the Debye-Scherrer Method. K. Moeller (Naturwiss., 1933, 21, 
223).—Thallous chloride best fulfils all practical requirements.—J. W.

IV.-CORROSION
(Continued from pp. 193-191.)

The Behaviour of a Single Crystal of Aluminium Subjected to Stressless 
Corrosion in a Stream of Tap Water Followed by Test to Destruction in Air, 
under Alternating Torsional Stresses. H. J . Gough and G. Forrest (Aeronaut, 
lies. Cttee. Ii. and M . No. 1476, 1932, 1-11).—To determine whether the 
general pitting attack observed in some corrosion-fatigue experiments is 
influenced by the applied stress, observations have been made of the changes 
in microstructure of a single crystal of aluminium produced by slow oscilla
tions (400/minute) in a slow stream of tap water without the application of 
straining forces. Comparison of the results with those obtained with a similar 
crystal subjected to cyclic stresses in running tap water shows that stress 
alone has little, if an}', effect in promoting corrosion during corro3ion-fatigue 
action; and tha t the fatigue strength is not appreciably affected by the 
corrosion which occurs during the stressless-corrosion stage.—A. R. P.
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On the Action on Aluminium and its Alloys oi Fuels Containing Alcohol.
0 . Bauer and G. Sehikorr (Automobiltech. Zeit., 1932, 35, 583-589; and (ab
stract) Z. Metallkunde, 1933, 25, 44).—Tlio fuels investigated contained from 
10 to 20% of alcohol of about 99-7% purity, tho use of fuels of this alcohol 
content having recently been legalized in Germany. The metals and alloys 
tested w ere: half-hard aluminium sheet, Anticorodal AW 15 and Pantal 
sheet: also a perforated samplo of aluminium sheet, coated by the Bauer- 
Vogel process. Mechanical properties and chemical composition are tabu
lated, as are some relevant properties of tho selected fuels. The preparation 
of the samples, which were exposed for either 60 or 30 days to tho corrosive 
action of fuels containing stated proportions of alcohol, with or without added 
water, is described, and tho exposure apparatus is illustrated. The results 
are thus summarized: addition of alcohol up to 20% causes little attack 
unless more than 0-5% of water is present; attack becomes more marked, 
especially with the 20% alcoholic fuels, as tho proportion of water rises. This 
applies to the alloys investigated as well as to aluminium. The MBV (Modified 
Bauer-Vogel) protective process affords complete protection.—P. M. C. R.

Investigations on Stress-Corrosion Cracks of Light Metals. P. Brenner 
(Jahrb. dent. Versuchsanst. Lvftfahrt, 1932, V65-71).—Reprinted from Z. 
Metallkunde, 1932, 24, 145-151; see this J ., 1932, 50, 738.—B. Bl.

[Corrosion-Resistance of a New Dental Alloy.] “ Chrogo U42.” H. 
Choulant (Met. Ind. (Land.), 1932, 41, 612).—Short abstract of an article 
from Z. Metallkunde, 1932, 24, 263-264. See this J., 1932, 50, 739.—J. H. W.

Corrosion of Lead by Cement Mortar. Anon. (Architect, 1932, 132, 215).— 
A case of mortar-corrosion is briefly considered, with reference to Dept. Sci. 
Indust. lies., Building Res. Bull. No. 6, 1930, 1-4, “ The Prevention of 
Corrosion of Lead in Buildings ” ; see th is ./., 1930, 43, 497.—P. M. C. R.

Effect o! pn on Corrosion of Tin. J . M. Bryan (Food Manuf., 1932, 7, 82). 
—Abstracted from Trans. Faraday Soc., 1931, 27, 606; see this J .,  1932, 50, 
26.—E. S. H.

Exposure Tests on Plated Metals. Joint Committee of American Electro
platers’ Society for Testing Materials and the Bureau of Standards (Met. Ind. 
(N .Y.), 1932, 30, 226-227, 270-271).—Abstracted from the Mcmthhj Rev. 
Amer. Electroplaters’ Soc., 1932, 19, (5), 6-15. See this J., 1932, 50, 609- 
610.—I. M.

Corrosion-Fatigue of Metals. T. S. Fuller, P. F. Mumma, and H. F. 
Moore (MecA. World, 1932, 92, 341-342).—Abstract from Report of Research 
Committee on Fatigue of Metals, American Society for Testing Materials. See 
this J., 1932, 50, 469.—F. J.

The Mechanics of Fluids and Ship Propulsion (Section on Cavitation). E. G. 
Barillon (Science et Industrie, 1933, 17, (228), 5-9).—A summary of the con
clusions reached by the first International Conference on the Mechanics of 
Fluids and Ship Propulsion, held a t Hamburg, May 1932. The present state 
of knowledge as regards cavitation is far more practical than theoretical, and 
the work of the section was devoted to reviewing such aspects of the problem 
as its effects on performance, its connection with corrosion, its local incidence 
in tubing, and in blading of various types, and the nature of the resultant 
grooving.—P. M. C. R.

The Cause of the Corrosion of Vehicle Parts by Lubricants.  Wawr-
ziniok (Automobiltech. Zeit. (Milt. Inst. Kraftfahrwesen Sachs. Tech. Hoch- 
schule, Dresden), 1932, 35, 428^430).—A series of conductivity determinations 
on 70 samples of commercial lubricating oils and greases show's tha t although 
the permissible limits of fatty acid content are not exceeded, and in most cases 
are not reached, local electrolytic action may bo the cause of severe corrosion. 
This may be reinforced by stray currents due to defective insulation. I t  is
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advisable, therefore, to specify high electrical resistance and low fatty acid 
content for lubricants. Cf. following abstract.—P. M. C. R.

Attack by Lubricating Oil. -----  Steinitz. Paul Nettmann. Curt
Elders.----- Wawrziniok (Automobilteck. Zeit., 1932, 35,600-603).—Correspond
ence on an arliclo by Wawrziniok (of. preceding abstract), and replies to S. by 
W. and others.—P. M. C. R.

Foods. G. D. Elsdon (Ann. Rep. Prog. Applied Chem., 1932, 17, 528- 
546).—References are given to papers dealing with the solubility of such metals 
as copper and aluminium in milk, and with the corrosion-resistance of metals, 
including nickel and nickel-chromium alloys, to milk.—H. E. G.

Intercrystalline Embrittlement of Metals. G. B. O’Malley (Commonwealth 
Eng., 1932, 19, 375-378).—Road before the Melbourne University Metal
lurgical Society. Describes the phenomenon of season- or corrosion-cracking 
due to intergranular failuro of metals under the action of certain solvents. 
Embrittling agents may be gases, liquids, or molten metals. The embrittle
ment of steel by molten brass, the properties of crystal boundaries, and the 
relation of boundary structures to intercrystalline embrittlement are discussed.

—J . H. W.
A Study of the Method of Corrosion and Susceptibility to Corrosion of Metals 

by Diffused Light. François Canac (Compt. rend., 1933, 196, 51-53).— 
Metal specimens are immersed in a  succession of corrosive baths and, after 
washing and brushing the surface, the intensity of a pencil of light diffused 
through an angle of 15° is measured in a Blondcl photometer, the angle of 
incidence being 30°. I t  is found that the intensity of the diffused light-time 
curves fall into 2 classes : (1 ) an exponential curve, concave downwards, of the 
form s =  £'(1 — f-*'), where 3  is the surface area, s the portion of the surface 
attacked, and f the tim e; (2) a parabola, concave upwards, of tho form : 
/  3\ n / s \N f t
11 — g  ) =  ^ 1 — M-ÿ ) , where N  is the number of points attacked and ?i =  —.
In  the first case, corrosion takes place a t several points, but does not spread 
round them, and in the second, it occurs- a t an invariable number of points 
and spreads round. Stainless steels treated in sulphuric acid gave examples 
of the first type of corrosion, light alloys treated in soda baths gave examples 
of the second. Tho classification of metals and alloys by this method agrees 
very well -with those of longer and less precise methods, such as loss in weight.

—J. H. W.
Results Obtained in Counteracting the Corrosion of Ferrous Metals. R.

Arzens (Bull. Assoc. Tech. Fonderie, 1932, 6, 147-154).—The electrochemical 
theory of corrosion is briefly summarized. Steps taken against the inroads of 
corrosion include the production of intrinsically more resistant materials, 
the employment of non-ferrous in place of ferrous metals in certain cases where 
they are more effective, and the protection of the surface of iron and steel. In 
the last class are metallic coatings, oxide coatings, enamels, and painted cover
ings. The methods by which these various coatings are applied are indicated. 
Tests, slow and accelerated, for the evaluation of corrosion-resistance properties 
aro described. In the discussion of the results obtained various illustrations of 
plant parts which have been subjected to attack under normal working con
ditions arc included.—W. A. C. N.

The Deterioration of Boiler Metal. H. E. Wallsom (Fuel Economist, 1933, 
8, 377-378).—The phenomenon of boiler-metal corrosion under stress is 
briefly referred to, and sources of corrosion occurring in the fced-water are 
briefly discussed .—J . S. G. T.

Results of Corrosion Research and New Methods of Testing Materials for 
Stability Against Corrosion and Erosion. Walter Deneoke (Qiesserei, 1933, 
20, 89-93).—A review of recent work on the causes of corrosion and of now
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methods of testing the resistance of metals to corrosion and erosion in olectro- 
lytcs and non-electrolytes.—A. R. P.

Corrosion of Metals and Alloys. J. Jacquart (Science et Industrie, 1932, 
16, 449-458 ; 517-521; 1933, 17, 13-15).—(I.—) Some important economic 
and industrial results of corrosion are enumerated, with its more obvious 
effects on certain common materials. The principal corrosive agents are 
classified, and their operating conditions outlined. The importance _ of 
internal structure is emphasized. A summary is given of the acid, peroxide, 
colloidal, pellicular, bacteriological, and electrochemical theories of corrosion; 
the last of these receives special consideration. Methods of corrosion testing 
are reviewed, and modifications introducing acceleration are described for 
each type of test. (II.—) Methods of combating corrosion are classified. A 
table of relative corrodibilities of many ferrous and non-ferrous metals and 
alloys in hydrochloric, sulphuric, and nitric acids, a second table giving 
penetration data for steels in water of different types, and a third comparing 
mild and alloy steels, cast iron and Monel metal as regards atmospheric, 
aqueous, alkaline, and saline corrosion, are accompanied by brief notes on the 
peculiarities and special applications of each material. Protective coatings 
are classified, with brief descriptions of the method employed. The main 
headings are : metallic coatings, sprayed or painted coatings, thicker coverings 
(concrete, asphalt, bitumastic, &c.), and surface treatments (oxidation, 
Parkerizing). (III.—) Corrosion may be localized by the introduction of easily 
replaced sections of, corrodible material, which to a great extent protect the 
remainder of the fabric. This method may be combined, as in tho Cumber
land process, with electrolytic protection. Peed-water treatments are 
classified; the type adopted must depend on the purpose for which the water 
is intended. Chemical, de-aerating, and “ de-activating ” processes are out
lined. The treatment of boilerfeed-waterisdiscussed. Soil electrolysis may be 
prevented by careful construction and placing of conductors, so far as the 
latter is possible; where electric leakage is unavoidable, effective protection 
may be given by suitable coatings (which should afford electrical as well as 
chemical insulation), the use of non-conducting material for jointing a t suitable 
intervals, and tho provision of electric “ drainage areas ” with return con
ductors to the power-station—the dangerous character of this method, how
ever, prevents its general adoption.—P. M. C. R.

Corrosion Apparatus Aids Study of Welds. Anon. (Electric J., 1932, 29, 
149).—A short, illustrated description of an intcrmittent-immersion corrosion 
apparatus in which specimens are rapidly immersed and withdrawn a t pre
determined intervals. The time during which the specimens are moving can 
be made only a small fraction of the complete cycle.—J. C. C.

Eliminating Guesswork in Materials of Construction. Hugh Miller (Chem. 
and Met. Eng., 1932, 39, 646-650).—The testing of metallic materials for 
chemical equipment is a more complicated procedure than the testing of 
non-metallic materials. The selection, preparation for testing, and laboratory 
testing of metals are discussed in brief. The most suitable material having 
been indicated as the result of laboratory tests, a  test should be made, using 
the material as part of the plant equipment, e.g., as part or whole of an agitator, 
as bolts or as a piece of pipe in a hose line. Proper selection of a material 
from several giving similar results, importance of tests under operating con
ditions, and the designing of semi-plant equipment are also discussed.—P. J.

German Corrosion Congress. G. Masing and 0 . Bauer (Technique moderne, 
1932, 24, 480).—Abstracts of papers presented a t Berlin, October 1931. See 
J., this volume, pp. 131, 132, 133, 134.—H. W. G. H.
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V . - PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 191-197.)

Electrochemical Corrosion and Its Prevention. Kurt Nied (Oberflächen- 
technik, 1932, 9, 253-255).—The patent literature is reviewed with especial 
reference to new methods of galvanizing and tinning metals, of protecting 
condenser tubes from corrosion, and of insulating joints of two dissimilar metals 
from the action of corrosive fluids.—A. R. P.

The Alumilite Process. For Decorating and Protecting Aluminium Pro
ducts. H. Bengston and R. E. P ettit (Machinist (Eur. Edn.), 1933, 77, 76-79). 
—The Alumilite process is a method for protecting aluminium surfaces by 
anodic oxidation with sulphuric acid. The preparation of the surface is very 
important to the appearance of the final surface. Colouring is effected by 
immersing the coated articles in suitable aniline dye baths. Still tanks are 
usually used, but mechanical processes are being developed. The coating is 
essentially A120 3, and is remarkably resistant to salt spray and to atmospheric 
and chemical corrosion. Sealing the surface with inert compounds such as 
oils and wax increases the resistance to corrosion. The applications of the 
process to articles for various purposes are described.—J. H. W.

Dyeing Gives Aluminium a Colour Finish. Anon. {Iron Age, 1933, 131, 
357).—The process of colouring aluminium surfaces protected by anodic oxida
tion (the Alumilite process) is described (see preceding abstract).—J. H. W.

Depositing Oxide Film on Aluminium. A. Eyles (Met. Ind.. (N .Y .), 1933. 
31, 17).—Flexible strong adherent oxide films with a breakdown voltage of 
more than 300 v. have been produced on aluminium wire by anodic oxidation 
in hot organic acid solutions using also a superimposed alternating current. 
Such wires have found extensive application in the Russian electrical industry.

—A. R. P.
The Anodic Oxidation of Aluminium. H. Schmitt (Alluminio, 1933, 2, 

(1), 18-31).—A descriptive article, similar to th a t published in Hauszeit.
V.AAV. u.d. Erftuxrk A.G. Aluminium, 1932, 4, 78-94. See J., this volume, 
p. 84).—G. G.

Protection of Light Alloys against Corrosion.  Pubellier (Usine, 1931,
40, (47), 27).—Abstract of a paper presented to the Salon Nautique. See J., 
1932, 50, 162, 304—H. W. G. H.

How Cadmium Resists Aqueous Solutions. B. E. Roetheli, C. J. Franz, 
and B. L. McKusick (Met. Ind. (N.Y.), 1932, 30, 361-363).—In solutions of 
Pa lower than 5-29 the rate of corrosion of cadmium is approximately inversely 
proportional to the pa  value when the composition of tho solution remains 
constant and it is uniformly agitated with air. At higher pa grey to bluish 
films are formed, but no further attack takes place. I t  is recommended that 
cadmium should not be used as a protective plate when tho pa of the corroding 
solution is less than 6 .—A. R. P.

The Determination of the Porosity of Tin Coatings on Steel. D. J. Mac- 
naughtan, S. G. Clarke, and J . C. Prytherch (J. Iron Steel Inst., 1932, 125, 
159-174; discussion, 175-189).—For abstract of the paper, see this J ., 1932, 
50, 356. In the discussion T. Turner expressed the view that the pinholes in 
tinplate are caused by the presence of dirt, either as particles of scale on the 
sheet or acquired from the grease or oil in which the plates are immersed. 
Careful elimination of dirt and the use of a slightly thicker tin coating should 
extend the use of tinplate. II. S. Thomas referred to the comparative absence 
of perforations in the Welsh tinplate industry and in the British canning 
industry, in relation to experience in the U.S.A., and suggested that apart from 
the presence of dirt it was possible that steel in some particular form (pearlite,
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austenite, &c.) does not take the tin coating. U. Williams suggested tha t in 
tho tinplate works’ atmosphere small particles of iron-bearing materials might 
fall on the tinned surface and, without penetrating to the steel, give tho test 
indicating porosity. In general, he thought tha t tho porosity of tho tin 
coating depended more on the way it was put on than on its thickness. W. L. 
Knowle agreed tha t the fcrrioyanide-gelntin test was unsatisfactory, and 
suggested tha t when tinplates had been tested for porosity by tho new method 
they should be made into cans and their service compared with tho porosity 
data. G. E. Trcgoning confirmed the diminution of the number of per
forations as tho thickness of tho tin coating is increased, and referred to 
experience in the canning of meat in tho Argentine, where black spots were 
prevented by using a 6-lb. coating. In  their reply the authors suggested that 
other causes besides the presence of dirt contributed to tho formation of pin
holes, and referred to the possiblo influence of minute bubbles of hydrogen 
retained after the pickling process. Similar holes are found in clectrodoposited 
tin. They regarded tho test described as indicating almost exclusively actual 
breaks in tho tin coating. The greater frequency of perforations of cans in the 
U.S.A. is probably due to tho higher average temperature.—E. S. H.

Resistance to Sea-Water of Electro-Deposited Coatings on Iron and Light 
Metals. Erich K. 0 . Schmidt (Jalirb. deut. Versuchsanst. Luftfahrt, 1931, 
525-531).—Reprinted from Z. Flug. u. Motor., 1931, 22, 141-147. Cf. this 
J ., 1932, 50, 742.—B. Bl.

Corrosion-Resistance of Aircraft Bracing Cables with Different End-Con- 
nections. Martin Abraham (Jahrb. deut. Versuchsanst. Luftfahrt, 1931, 532- 
536).—Cf. Wire and Wire Products, 1931, 6, 283-289; see this J ., 1932, 50, 742.

—B. Bl.
Protection of Steel at High Temperature by Aluminium. [A.] Hauttmann 

(Usine, 1931, 40, (32), 39).—Abstract from Stahl u. Eisen, 1931, 51, 65-67. 
See this J„  1931, 47, 533.—H. W. G. H.

New Developments in Galvanizing. W. H. Spowers, Jr. (Iron Age, 1933, 
131, 270-273).—The principal developments introduced into the galvanizing 
process during the past year are the perfection of a neutral flux to reduce dross 
formation, the preparation of a special flux, and a continuous process for 
galvanizing wire. Improvements in the course of development are the per
fection of an automatic wipe for galvanizing wire, a more permanent container 
for zinc, and a bright coat on galvanized products. Tho application of the 
diffusion flame for heating galvanized kettles is described.—J. H. W.

Cadmium Additions to Galvanizing Baths. Wallace G. Imhoff (Heat- 
Treat. and Forging, 1932,18, 692-694, 698).—The resistance of cadmium coats 
to corrosion compares very favourably with that of other metals, and the coat 
can be appreciably thinner. The addition of cadmium to the galvanizing 
bath, however, lowers the working temperature and tends to thin tho b a th ; 
it increases the weight of the coating required and lowers the bending pro
perties. The amount permissible varies greatly and is a m atter of considerable 
contention. One of its advantages is the production of a bright spangled 
effect in the coating.—J. H. W.

A Note for Galvanizers (Hot-Zincing). James Brinn (Met. Ind. (N.Y.), 
1932, 30, 277).—I t  is pointed out tha t incomplete washing of iron or steel after 
treatment in the pickling solution may lead to serious contamination of tho 
zinc in subsequent hot-zincing, as the ferrous chloride on the metal reacts 
readily with zinc at 460° C., producing oxide dross and introducing iron into 
the zinc bath.—A. R. P.

Report of Sub-Committee VI [of Committee A-5 of A.S.T.M.] on Specifica
tions for Metallic-Coated Products. P. E. Farnsworth (Proc. Amer. Soc. Test. 
Mat., 1932, 32, (I), 110-115).—See this J., 1932, 50, 549.—S. G.
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Report of Sub-Committee VIII [of Committee A-5 of A.S.T.M.] on Field 

Tests of Metallic Coatings. R. F. Passano (Proc. Amer. Soc. Test. Mat., 1932, 
32, (I), 116-123).—See this J., 1932, 50, 550.—S. G.

Report of Committee A-5 [of A.S.T.M.] on Corrosion of Iron and Steel.
J. H. Gibboney and James Aston (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 
100-104).—See this J., 1932, 50, 549.—S. G.

Report of Sub-Committee X [of Committee A-5 of A.S.T.M.) on Embrittle
ment Investigation. V. F. Hammel and C. S. Trewin (Proc. Amer. Soc. Test. 
Mat., 1932, 32, (I), 124-125). Embrittlement of Hot-Galvanized Structural 
Steel. Samuel Epstein (ibid., 1932, 32, (II), 293-374; discussion, 375-379; 
and (abstracts) Mech. World, 1932, 92, 478, and Iron Steel Canada, 1932, 15, 
142-143).—See this J., 1932, 50, 550.—S. G.

Effect of Zinc Coatings on Steel. W. H. Swanger and R. D. Franco (Power 
Plant Eng., 1932, 36, 597).—Abstract of paper read before the American 
Society for Testing Materials. See this J., 1932, 50, 481, 670.—P. M. C. R.

Report of Sectional Committee [of A.S.T.M.] on Zinc Coating of Iron and 
Steel. J. A. Capp and A. B. Campbell (Proc. Amer. Soc. Test. Mat., 1932, 32, 
(I), 126-128).—See this J., 1932, 50, 482.—S. G.

Coating Metals with Zinc or Cadmium. Anon. (Technique moderne, 1931, 
23, 509-510).—From Chem.-ZeU., 1931, 55, 225; see J., 1932, 50, 360.—H. H.

Thomas Coated Strip Steels. Anon. (Automotive Ind., 1933, 28, 358).— 
Soft, ductile, plated coatings of zinc, copper, or tin cap now bo applied to steel 
intended for deep stamping, forming, or drawing. The coatings aro said to help 
rather than hinder the working processes, and to be less porous, and conse
quently more resistant to corrosion, than hot-dipped coatings. Zinc-plated 
steel is found to be particularly satisfactory in use.—P. M. C. R.

Recent Progress in Metallic Cementation. J . Laissus (Bull. Assoc. Tech. 
Fonderie, 1932, 6, 365-375).—A discussion of modern developments in tho 
cementation of metals—principally iron and steel. Especial attention is given 
to the conditions that are necessary for tho production of good resistant 
coatings. Cementation with chromium, tungsten, boron, tantalum, molyb
denum, and cobalt is fully dealt with.—W. A. C. N.

The Characteristics of Sprayed Metal Coatings.—I. H. Reininger (Z. 
Metallkunde, 1933, 25, 42-44).—Sprayed metal coatings on metals, wood, and 
other materials adhere merely by surface tension, i.e., no alloying takes place 
with a metallic surface. Sprayed coatings can be produced with aluminium, 
lead, iron, copper, nickel, zinc, tin, bronze, brass, cast iron, &c. Before 
spraying, the surface of smooth articles (sheets, die-castings) should bo in
creased as much as possible by sand-blasting or etching with dilute acids, other
wise the coating does not adhere if the article is heat-treated. Articles with a 
natural rough surface (cast iron, sand-castings, unsized paper, pasteboard, 
ceramic masses, wood) need not be roughened further.—M. H.

On the Diffusion of Sprayed-On Metal Coatings into Solid Iron. P. Barden- 
heuerand R. Miiller (Mitt. K.-W. Inst. Eisenforschung, 1932,14, 295-305).— 
The tests were made with (a) nickel, (b) chromium, (c) mixtures of chromium 
and nickel, (d) mixtures of chromium and aluminium, (e) mixtures of nickel 
and aluminium, (/) mixtures of nickel and silicon, (¡7) chromium-silicon alloys, 
(h) chromium-niekel-aluminium alloys, and (i) chromium-aluminium alloys. 
The metals were sprayed in tho form of powder from a “ Versa ” pistol (Schori, 
German Patent No. 477,505) on to rotating cylinders of soft iron which were 
then heated in vacuo a t 900°-1350° C., and the degree of diffusion was deter
mined chemically and metallographically. Good diffusion is obtained with 
b, c, f  g, and poor with a. Aluminium alone diffused rapidly up to a small 
aluminium content in the diffusion layer, but it prevents diffusion of other 
metals. The unavoidable oxide content of the sprayed film interferes seriously 
with diffusion, and, as nickel and chromium react differently with the oxidio
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inclusions in the iron, their rates of diffusion aro adversely affected in different 
degrees. Volatilization of the sprayed metal and the iron base has an appreci
able offect on the diffusion phenomena ; under tho conditions of the test the 
diffusion in all cases appeared to proceed through the vapour phase. Tho 
process does not seem to be capable of mathematical expression.—J. W.

Recent Developments of the Schoop Spraying Process. A. Kars ten (Werh- 
zeug (Suppt. to Maschinenkonstrukleur), 1933, 9, 28-29).—An electrically- 
operated spraying pistol adapted for the Schoop process is described and 
illustrated. The metal to be applied is automatically fed into the instrument 
in the form of wires, which carry a current (a.c. or d.c.). Tho ends of the 
wires, by approximating, cause a short-circuit, and the small arc produced 
molts tho metal, which is expelled by compressed air. Greatly increased out
put is claimed for this ty p e  of pistol, which has the further advantage of being 
applicable to chromium, tungsten, molybdenum, and other metals and alloys 
of high melting point, the estimated temperature of the arc being above 
3000° C.—P. M. C. It.

The Electric Metal Spraying Process. Anon. (Eleklrotech. Z., 1932, 53, 
1178; and (translation) Electrician, 1933, 110, 70).—Whereas in the Schoop 
process the metal is melted by its passage through a high-pressure gas flame, 
in  the electric process an arc is played between two wires of the metal, and thé 
resulting liquid is thrown out of the arc by a stream of compressed air. The 
temperature a t the melting zone is above 4000° C., so tha t molybdenum, 
chromium, tungsten, and their alloys can bo readily sprayed by this process 
on to any desired surface.—B. Bl.

The Spraying of Metals. Anon. {Met. Ind. (Lond.), 1933, 42, 255).—A 
description is given of the apparatus and method of spraying metals with zinc, 
aluminium, and tin.—J . H. W.

Developments in Metal Lacquers. L. M. Hayden (Quarterly Rev. Amer. 
Electroplaters’ Soc., n933,19, (9), 30-38).—To determine the value of a lacquer 
as a means for preventing tarnishing of metals a polished strip of silver sheet 
is coated with the lacquer, air-dried for 30 minutes, baked for 30 minutes a t 
150° F. (66° C.), aged a t room temperature for 24 hrs., and then kept in an 
atmosphere of hydrogen sulphide under slight pressure until tarnishing 
develops. The rate of tarnishing is an indication of the value of tho lacquer. 
To determine the tendency to “ crystal spotting ” small copper-plated strips 
of iron are given an “ oxidized ” finish and then buffed in parts until bright 
copper is exposed ; the lacquer is then applied and after storing for 3 days the 
plates are placed in a desiccator and covered with a filter paper which has been 
sprinkled with flowers of sulphur. The development of black crystalline spots 
occurs in a few days with some lacquers but not at all with others.—A. R. P.

Recent Developments in Metal Lacquers. Kenneth R. Longnecker (Met. 
Ind. (N .Y .), 1932, 30, 475-476).—Abstracted from Quarterly Rev. Amer. 
Electroplaters’ Soc., 1932, 19, (8), 31-36. See this J., 1932, 50, 743.—I. M.

Evaluating Lacquer Finishes. J . A. Reinhardt and E. A. Woelfel (Monthly 
Rev. Amer. Electroplaters’ Soc., 1932, 19, (4), 12-19; and (abstract) Met. Ind. 
(N .Y .), 1932, 30, 192-194).—Tests aro applied for film building and hiding 
power, drying qualities, colour and lustre, resistance to perspiration, flexibility, 
adhesion and ageing, resistance to moisture, hardness, and resistance to 
abrasion. A good lacquer should hide water-marks produced by drying 
after plating, should fail to print the pattern of a coarse cloth pressed into it 
under 1 lb./in .2 for 1-2  minutes, should withstand continuous handling at 
140° F. (60° C.) for 2 hrs. without becoming soft enough to scratch with the 
finger-nail, should withstand 6 cycles of alternating storage for 1 day a t 150° E. 
(66“ C.) and 1 day a t 0° F. (— 18° C.) without cracking when the metal is 
subsequently bent, should show no signs of cracking or peeling after 2 weeks in
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air saturated with moisture a t 110° F. (43° C.), and should give good resistance 
to wear in the emery test.—A. R. P.

Paints and Pigments. A. Hancock (Ann. Rep. Prog. Applied Chern., 1932, 
17, 376-391).—References are given to papers published during 1932 relating 
to the physical properties of paint films; the relation between the corrosion of 
metals and protective materials; experiments on methods of protecting 
metallic aeroplane parts, particularly those constructed of Duralumin; the 
indication of corrosion, before it becomes visible, by changes of tho tensile 
strength and elongation of the metal; and to the durability of paint films.

______________ —H. F. G.
VI.—ELECTRODEPOSITION

(Continued from pp. 197-199.)
Aluminizing Metal Surfaces in a AlCl3-NaCl Bath. W. A. Plotnikow and 

N. N. Graziansky (Z. Elektrochem., 1933, 39, 62-67).—Metals were aluminium- 
coated in a bath consisting of 3A1C13 : 2NaCl or 2A1C13 : NaCl using an 
aluminium liner as the anode. The electrolysis gives a smooth, polished 
surface, the amount of A1C13 remaining constant. The thickest deposit (0-08 
mm.) was obtained with a current density of 1 amp./dm .2 a t 200° C. The 
resulting coat had better resistance to water vapour and sodium chloride 
solution than rolled Kahlbaum aluminium sheet. Tests in agar-agar proved 
tho compactness of the coat, and metallographic examination showed tha t a 
solid solution of aluminium in iron is formed a t the junction of tho metals. 
The’coat gives increased hardness to the metal and does not crack in the 
bending test. Coated articles are as stable a t high temperatures as those not 
aluminized.—J. H. W.

The Control of Electrodepositing Solutions. XIV.—The Cadmium Solution. 
Samuel Field (Met. Ind. (Land.), 1933, 42, 309-310).—Four determinations 
are desirable in cadmium solutions : free cyanide, cadmium, total alkali, and 
carbonate. Free cyanide is determined by AgN03, and cadmium by precipita
tion and weighing as sulphido or by titrating with ferrocyanide.—-J. H. W.

Some New Organic Addition Agents for Cadmium Electroplating. R. A. 
Claussen and H. L. Olin (Electrochem. Soc. Preprint, 1933, May, 45-52).—Tho 
optimum range of current density a t which bright deposits of cadmium may 
be obtained from baths containing cadmium oxide 45, sodium cyanide 120, 
sodium sulphate 50, and nickel sulphate crystals 1 grm. per litre of water has 
been determined using various addition agents. For casein (0-4-0-66 grm./ 
litre) the best results are obtained a t 1-9 amp./dm.2, for gulac (12 grm./litre) 
at 3-5 amp./dm.2, for bindex (1 grm./litre) a t 2 amp./dm.2, for Steffen’s waste 
(12-21 grm./litre) a t 3-5-5 amp./dm.2, and for concentrated steep water, 
produced in the initial soaking of com in the starch industry (12-15 grm./litre) 
at 3-5-5 amp./dm.2. The two last-named agents give the bath a much better 
throwing power than any of tho other additions.—A. R. P.

The Electrodeposition of Ternary Alloys of Cadmium, Zinc, and Antimony. 
Lawrence E. Stout and Leonard Goldstein (Electrochem. Soc. Preprint, 1933, 
May, 17-37).—Ternary alloys can be deposited from alkaline cyanide solutions 
containing zinc and cadmium as complex cyanides and antimony as potassium 
antimonyl tartra te; the zinc and antimony, however, are more readily 
deposited than cadmium, hence a large cadmium concentration is required to 
obtain deposits containing an appreciable amount of this metal. The ratio of 
the metals in the deposits is a function of the ratio of their concentration in 
the electrolyte, the current density, and the temperature. When the zinc 
and cadmium concentrations of the electrolyte are low, increase in current 
density or temperature increases the antimony content of the deposit, but 
when the zinc and cadmium concentrations are high, changes in the operating 
conditions reduce the antimony content of the deposit. Increase in current
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density a t 20° C. reduces slightly the amount of zinc deposited, but increases 
the amount of cadmium. Deposits with a high cadmium content have a good 
resistance to corrosion, but antimonial alloys are slightly less resistant than 
pure cadmium.—A. It. P.

The Electrodeposition oi Cadmium from Cadmium Sulphate Solutions.—I. 
S. Wemick (Met. Ind. (Lond.), 1932, 41, 500).—Abstract of a paper read before 
the Electrochemical Society. See this J., 1932, 50, 502.—J. H. W.

On the Action of Hydrogen Peroxide in the Chromium-Plating Bath. E. 
Itaub and K. Bihlmaier (Milt. Forschungeinst. Edelmekdle, 1932, 6 , 85).— 
Addition of hydrogen peroxide to the chromium-plating bath results in the 
reduction of the equivalent quantity of chromic acid to chromium sesquioxide, 
which remains in the bath as chromium chromate. With increasing amounts 
of this compound up to a maximum, which varies with the composition of the 
bath, the current density range a t which bright plates can be obtained is 
broadened, but the limiting concentration range of sulphuric acid is narrowed. 
The throwing power of baths with a relatively high content of chromic oxide 
is improved by increasing the sulphuric acid content of the bath to 1-5-2-2%; 
conversely, the throwing power of a too-acid bath may bo improved by addition 
of tervalent chromium, i.e. by addition of hydrogen peroxide. The current 
yields aro increased by addition of tervalent chromium to an amount not 
exceeding 10%  of the chromic acid present; this addition has no effect on 
the resistance of the hath, but larger quantities increase the resistance and 
reduce the current efficiency.—A. It. P.

Chromium Electroplating with Aqueous Solutions of Chromic Acid Con
taining Hydrofluoric Acid. Erich Muller and Otto Rossow (Z. Elektrochem., 
1932, 38, 8S3-SS4).—The effects of the current density (2-10 amp./dm.2), 
temperature, mixture of fluorides, and current strength on the deposit in 
chromium plating in chromic acid solutions have been investigated.—J. H. W.

Researches on the Electrochemistry of Chromium. HI.—Nature of 
Deposits from Tervalent Solutions. A. W. Pamfilov and O. S. Fedorov (Zhumal 
Obschtchey Khimii (Journal of General Chemistry), 1932, [A], 2(64), (2) 208- 
216).—[In Russian.] Cf. this J., 1932, 50, 630. Earlier work on the current 
efficiency and nature of the deposits obtained from tervalent chromium solu
tions are summarized and further results obtained from numerous similar solu
tions are tabulated. Satisfactory deposits on relatively' large surfaces were 
not obtained from tervalent chromium solutions except in the case of Lieb- 
reich’s solutions (Z. Elektrochem., 1921,27,109), which aro really of the chromite 
type, the chromium being present as a complex anion similar to the hexa- 
valent form. In  general, deposits from tervalent chromium baths differ sharply 
in character from those obtained from hexavalent baths, and are very porous 
and non-adherent.—M. Z.

The Electrodeposition of Chromium from Tervalent Chromium Salt Solu
tions. H.—Chromium Acetate, Oxalate and Tartrate Baths. H. T. S. Britton 
and O. B. Westcott (Met. Ind. (Lond.), 1933, 42, 155-158).—Read a t a joint 
meeting of the Faraday' Society and the Electroplaters’ and Depositors’ Tech
nical Society. See this J., 1932, 50, 758.—J .  H. W.

The Correction of the Sulphate Content of Chromium Baths. E. Raub 
(Oberfldchentechnik, 1932, 9, 299-212).—See J ., this volume, p. 28.—A. R. P.

Chromium Plating of Light Alloys. K. Altmannsberger (Technique modeme, 
1932, 24, 507).—From Chem. Zeit., 1932, 56, 247. See this J . ,  1932, 50, 449.

—H. W. G. H.
Chromium Plating Applied to Steel Mill Rolls. N. H. McKay (Mech. World, 

1932, 92, 266).—Abstracted from Iron Age, 1932,130, 2-3. See this J., 1932, 
50, 563.—F. J .

On the Use of Chromium-Plated Screws in the Chemical Industry. Carl 
H iitter (Chem. Fabrik, 1932, 5, 59-60).—By plating steel screws directly
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with chromium a t a low current density a soft but non-porous coating is 
obtained which is highly resistant to nitric acid.—A. R. P.

Chromium-Plated Gauges. Anon. (Machinery (Lond.), 1932, 49, 316).— 
Chromium-plated gauges have five times the life of hardened steel gauges, and 
are now available in this country.—J . C. C.

Nickel-Chromium Plating and Its Defects. Hans Hornauer (Emaille- 
technische Monats-Blätter, 1931, 7, 66, 75-78; Ceram. Abs., 1932, 11, 497).— 
The modern process of chromium plating is briefly discussed and some of the 
causes for defective plating are enumerated, including improper bath composi
tion, dirty or oxidized surfaces to bo plated, careless and unskilled labourers, 
&c. Some of the different places in which chrome plating is finding applica
tion are enumerated. Complete detailed information regarding the process 
used in matte chrorno plating is given, pointing out its difference from the 
ordinary bright plating process.—S. G.

Nickel-Chromium Processes. Hans Hornauer (Emailletechnische Monats- 
Blätter, 1931, 7, 90-97, 103-105; Ceram. Abs., 1932, 11, 497).—Some of the 
processes used in nickel-chromium plating development are described in 
detail.—S. G.

Nickel-Chromium [Plating], Hans Hornauer (Emailletechnische Monats- 
Blätter, 1932, 8, 27-28; Ceram. Abs., 1932, 1 1 , 497).—Some of the defects of 
chromium plating are discussed and developments in processes to correct 
them are described.—S. G.

Theory of Chromium Plating. Anon. (Automotive Ind., 1932, 67, 618).— 
A brief account of the results of recent investigations by the U.S. Bureau of 
Standards.—P. M. C. R.

The Importance of Current Density in Chromium Plating. Herbert 
Kurrein (Oberflächentechnik, 1932, 9, 165-166).—The effects of current density 
and temperature on the nature of the chromium deposits and on the current 
efficiency are described.—A. R. P.

When is Iron Dangerous in the Chromium-Plating Bath? K. Schuch 
(Metallwaren-Ind. u. Galvano-Tech., 1932, 30, 419).—Some of the troubles 
attributed to high iron content are really due to incorrect sulphate content.

—A. R. P.
Modern Chromium-Plating. W. Birett (Metallwaren-Ind. u. Galvano- 

Tech., 1932, 30, 358-360).—C f../., this volume, p. 136. The value of chrom
ium plating in modern technology is briefly discussed.—A. R. P.

Chromium Plating Electrolytes. Anon. (Oberflächentechnik, 1932, 9, 199- 
20 1).—The behaviour of numerous types of chromium-plating baths under 
different conditions of temperature and current density is described.—A. R. P.

Anodes in Chromium-Plating Baths. H. Rüttermann (Oberflächentechnik, 
1932, 9, 168).—Cf. J., this volume, p. 29. The use of “ Ibo-Aktiv steel 
anodes is recommended.—A. R. P.

Information on Chromium Bath Anodes. Karl Gebauer (Metallwaren-Ind. 
u. Galvano-Tech., 1932, 30, 360-361).—Polemical against H. Rüttermann 
(cf. J., this volume, p. 29, and preceding abstract). No iron anodo will remain 
inert in a chromium-plating bath, hence the use of these anodes results in 
accumulation of iron in the bath and deterioration of the plate.—A. R. P.

New Anodes for Chromium [Plating] Baths. G. Elssner (Metalluoaren-Ind. 
v. Galvano-Tech., 1932, 30, 355-358, and Oberflächentechnik, 1932, 9, 181-183). 
—The use of steel anodes of any description rapidly leads to serious contamina
tion of chromium-plating baths with iron, and consequent rapid deterioration 
of the plates obtained therefrom. The so-called “ Ibo-Aktiv ” anodes, 
which consist of a ferrous alloy, are just as dangerous as steel anodes.—A. R. P .

Chromium Anodes “ Ibo-Aktiv.”  Rudolf Stamm (Metallwaren-Ind. u. 
Galvano-Tech., 1932, 30, 398-399, and Oberflächentechnik, 1932, 9, 201).— 
Contrary to the statement of Elssner (cf. preceding abstract) these anodes
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plated for 1 minute a t 10 am p./ft.2 in this bath, then transferred to the ordinary 
acid bath to obtain a dense, thick plate.—A. R. P.

The Electrodeposition of Ternary Alloys of Copper, Cadmium and Zinc from 
Cyanide Baths. R. C. Ernst and C. A. Mann (Trans. Electrochem. Soc., 1932, 
61, 363-394; discussion, 394-395).—See J., this volume, p. 247.—S. G.

On the Correction of Acid Copper and Silver Baths. A. Wogrinz (Metall- 
waren-Ind. u. Galvano-Tech., 1932, 30, 475-477).—Mathematical.—A. R. P.

Analysis of Free Cyanide in Brass Plating Baths. L. C. Pan (Met. Ind. 
(N. Y.), 1932, 30, 402-404, 438^439).—Comparative tests have been made of 
the following four methods : (a) titration with silver nitrate without an 
indicator, (6) as (a) but with a small quantity of potassium iodide as indicator 
(c) as (b) but with a large quantity of iodide, (d) titration with copper sulphate. 
Method (a) gives consistent results very close to the theoretical, but the end
point is not sharp; addition of a little potassium iodide gives a sharp end
point, but causes deviations from the theoretical, but addition of a  large 
amount (4-5 grm./70 c.c.) of iodide gives a sharp end-point and theoretical 
results which are only slightly affected by the presence of ammonia, carbonate, 
and zinc. Method (d) gives results close to the theoretical with a sharp end
point 15-20 seconds after addition of the reagent.—A. R. P.

Electrolytic Gold Baths. A. Wogrinz (MetaUwaren-Ind. u. Galvano-Tech., 
1932, 30, 495-496).—Methods of determining gold in cyanide baths are 
discussed.—A. R. P.

Indium in Electroplating. ------- Altmannsberger (MetaUwaren-Ind. u.
Galvano-Tech., 1932, 30, 477-478; and Oberfldchentechnik, 1932, 9, 223-224). 
—Indium has been suggested for use in plating silver as a protection against 
tarnishing, but the metal is extremely scarce and much more costly than 
platinum.—A. R. P.

How to Handle Nickel Solutions. E. Schor (Met. Ind. (N.Y.), 1932, 30, 
187-188).—Practical plating hints on the maintenance of good nickel-plating 
solutions emphasizing the need for cleanliness and for avoiding contamination 
of the electrolyte with impurities of any kind.—A. R. P.

Peeling of Electrodeposited Nickel. E. A. Vueillenmier (Quarterly Rev. 
Amer. Electroplaters’ Soc., 1933, 19, (9), 10-14; and (summary) Met. Ind. 
(N.Y.), 1933, 31, 130-131).—The tendency to peel of nickel deposits from 
a given bath may be ascertained by plating on a thin sheet cathode and measur
ing the amount of curling caused by the stress in the deposited metal. The 
presence of iron salts in the plating bath increases these stresses very consider
ably, and hence induces an increased tendency of the plate obtained from such 
baths to peel when deposited on thick metal which cannot bend to relieve the 
stresses. Shiny deposits always have a greater tendency to peel than relatively 
coarse deposits, but this tendency can be overcome to a great extent by 
improving the adherence of the deposits, e.g. by thoroughly cleaning the metal 
surface prior to plating.—A. R. P.

Nickel Baths and Lead Vats. Anon. (Oberfldchentechnik, 1932, 9, 166-167). 
—Emphasizes the need for proper protection of sides of the vat to avoid short- 
circuiting with the anodes.—A. R. P.

Nickel in the Printing Industry. Victor Clough (Met. Ind. (Lond.), 1933, 
42, 158).—Short note from a paper, read at Stationers’ Hall, describing the 
use of nickel plating in the Oscar Kohn method for producing an intaglio- 
offset plate for printing.—J. H. W.

Modern Procedure in Nickel- and Chromium-Plating. H. Kurrein (Tech
nique modeme, 1932, 24, 572).—From Chem. Zeit., 1932, 56, 93, 114. See this 
J., 1932, 50, 450.—H. W. G. H.

Investigations on De-Nickelling Baths. H. Krause (Oberfldchentechnik, 1932, 
9, 179-180, 191-193).—See this d., 1932, 50, 682.—A. R. P.

De-Nickelling Baths. H. Krause (MetaUwaren-Ind. u. Galvano-Tech., 1932, 
30,515-516).—Electrolytic stripping in sulphuric acid, d 1-583, is recommended
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for removing old or faulty nickel plate from iron or brass; the acid should be 
free from arsenic.—A. R. P.

On the Electrochemical Behaviour of Platinum. III.'—The Electrodeposi- 
tion of Platinum. G. Grube and D. Bcischer (Z . Elektrochem., 1933, 39, 38- 
45).—Plating details are given for the electrodeposition of platinum in alkali- 
platinum phosphate baths, in baths of alkali-platinum salts of organic acids, 
of platinum salts of organic and inorganic acids, and in baths of other com
positions. The best deposits were given with sodium-ammonium phosphate 
and ammoniacal dinitrodiamminoplatinum solutions. The deposition of 
the metal is accompanied by considerable evolution of hydrogen, even with 
low current densities. In a solution of potassium platinum cyanide, with all 
the cathodes investigated except mercury, only hydrogen was liberated and 
no metal was deposited. With a mercury cathode, a reduction process takes 
place which does not give a platinum deposit but another reduction product 
of the divalent platinum salt.—J. H. W.

Platinum Plating. Anon. (Sci. American, 1933, 148, 54).—A new tech
nique for platinum plating is being developed, and it is suggested tha t platinum- 
plated cutlery will soon be available.—W. P. R.

On the Determination of Output in Electroplating Practice with Special 
Reference to Silver. Paul Friedrich Wintersberger (Ober/lachentechnik, 1932, 
9, 135-136).—Costing methods are discussed.—A. R. P.

Electro-Tin Plating. R. E. Maeder (Met. Ind. (N .Y .), 1932, 30, 323-324). 
—Abstracted from the Monthly Ilev. Amer. Electroplaters' Soc., 1932, 19, (7), 
12-16; see this J., 1932, 50, 760.—I. M.

The Electrodeposition of Tungsten from Aqueous Alkaline Solutions. M. 
Leslie Holt and Louis Kahlenberg (Quarterly Rev. Amer. Electroplaters’ Soc., 
1933,19, (9), 41-52; and (summary) Met. Ind. (N.Y.), 1933, 31,9-G97).—After 
a review of earlier work on tungsten plating, the results of attempts to prepare 
a more efficient plating solution are described. All the tests were made on 
tungstic acid or sodium tungstate dissolved in solutions of various alkali salts, 
but satisfactory results were obtained only with solutions of tungstic acid 
in trisodium phosphate. Bright silvery deposits may be produced from a 
solution containing 30 grm. of tungsten trioxide and 100 grm. of Na3P 0 4,12H20  
in 150 c.c. of water using 10 amp./dm .2 a t 90° C., but the current efficiency is 
less than 1%, and the bath plates only so long as it retains its original yellow 
colour, and apparently cannot be regenerated.—A. R. P.

Electroplating Zinc on Aluminium. Harold K. Work (Quarterly Rev. 
Amer. Electroplaters’ Soc., 1933, 19, (9), 26-30).—A review of recent work.

—A. R. P.
The Effect of Mercury in Zinc Cyanide Plating Solutions. E. E. Halls 

(Met. Ind. (Land.), 1933, 42,261).—The behaviour of amalgamated zinc anodes 
in a bath consisting of water 1 gall., zinc cyanide (54-55% zinc) 6 oz., sodium 
cyanide (97% pure) 4 oz., and caustic soda 5 oz., without agitation and a t 
ordinary temperatures was studied, and the resistance of the resulting coat to 
the salt-spray test was investigated. The process affords specific advantages, 
but the darkness of the coat may sometimes be an objection, and additional 
care in operating control is required.—J. H. W.

Zinc or Cadmium Plating. H. Figour and P. Jacquet (Galvano, 1932, (2), 
20-21).—Abstracted from Compt. rend., 1932, 194, 1493-1495. See this J., 
1932, 50, 450.—E. S. H.

Cadmium and Zinc Plating of Aluminium and Duralumin. G. A. Mario 
Gambioli (Z. Flug. u. Motor., 1932, 23, (21), 650).—Detailed abstract from 
Aerotecnica, 1932,12, 314-320. See th is ./., 1932, 50, 669.—P. M. C. R,

Modern Electrodeposition of Metals. S. Cowper-Coles (J. Irist. Production 
Eng., 1933,12, 79-86; discussion, 86-90).—Copper sheet can be produced with 
straight edges and of any thickness by electrodepositing a t 200-500 am p./ft.2 
on a rotating drum of welded sheet steel and stripping the deposit. Energy



consumption is 1000 kw.-hr./ton. Sheet sufficiently hard to servo in place of 
phosphor bronze for electrical spring contacts can be prod ucod by consolidating 
the deposit by floating rollers. Copper wire can bo made by depositing on a 
cylindrical mandrel having a shallow spiral V-groove cut on its face. The 
crystals in the deposit grow out a t right angles to the surface, and a line of 
weakness is formed where they meet above the centre of the depressions. A 
square wire with 2 small fins can then be unwound and drawn to a circular 
section in one final operation. The flashing of boiler tubes with zinc, the pro
duction of parabolic reflectors, the automatic plating of steel sheet, and the 
deposition of iron, lead, nickel, chromium, and cadmium are briefly reviewed.

-ml. C. C.
Protective Value of Electroplated Metal Coatings on Steel. Progress Report.

Joint Inspection Committee of the A.E.S., A.S.T.M., and Bureau of Standards 
(Quarterly Rev. Amer. Electroplaters' Soc., 1933, 19, (9), 3-10; and Met. Ind. 
(N .Y .), 1933, 31, 58-60).—Conclusions reached from examination of the nickel 
and chromium coatings on steel after 6-8  months’ exposure are as follows : good 
protection is afforded by nickel or nickel-copper-nickel coatings only when the 
total thickness is a t least O'OOl in. Coatings containing a middle copper layer 
are less protective than pure nickel coatings of the same thickness, but are 
about as efficient as a nickel coating of the thickness of the nickel in the com
posite coating. An outer film of chromium 0-00002 in. thick deposited a t 
113° F. (45° C.) and 150 am p./ft.2 slightly decreases the protective value of 
all-nickel deposits except very thick ones, but increases that of composite 
copper-nickel deposits. The conditions under which copper or nickel is 
deposited have no marked effects on the protective value. Deposition of a 
cadmium or zinc layer before tho nickel sometimes increases the protective 
value, but causes white stains and blisters to develop under severe conditions 
of exposure.—A. R. P.

Theories of Addition Agent Action [in Eleetrodeposition of Metals]. 
Robert Taft (Electrochem. Soc. Preprint, 1933, May, 53-60).—The action of 
addition agents in electrolytes may be of two distinct types : (a) the addition 
agent is actually adsorbed by the metal as it is deposited ; this is the case with 
gelatin and other colloids in copper electrolytes; (5) the addition agent is 
reduced simultaneously with the deposition of the metal and is not included in 
the deposit ; this is the case with ammonium nitrate in acid copper electrolytes.

—A. R. P.
Electroplating Solution Control. L .E . Stout (Metal Cleaning and Finishing, 

1932, 4, 607-610; C. Abs., 1932, 27, 1277).—A procedure is outlined for the 
determination of copper, free and total cyanide and carbonato in a cyanide 
copper bath.—S. G.

Calculation of Ampère-Minutes in Plating. Charles H. Eldridge (Met. Ind. 
(N.Y.), 1932, 30, 111-112).—Tables are given showing the number of ampère- 
minutes per f t .2 required to deposit thicknesses of 0-0001- 0-0010 in. of copper, 
cadmium, and nickel assuming current efficiencies of 40-100%.—A. R. P.

The Preparation of Metals for Electroplating. Anon. (Met. Ind. (N.Y.), 
1932, 30, 359-360, 400^101, 440-441).—Pickling, degreasing, and bright 
dipping methods of removing dirt and grease from metals prior to electroplating 
are described.—A. R. P.

The X-Ray Analysis of Electrodeposited Alloys. Charles W. Stillwell (Mel. 
Ind. (N.Y.), 1933, 31, 47-50).—The value of X-rays in determining the crystal 
structure, grain-size, alloying between deposit and base metal, and the con
stitution of alloy deposits is discussed with reference to cadmium-silver plate.

—A. R. P.
Recent Foreign Original Research in Electroplating. M. de Kay Thompson 

(Quarterly Rev. Amer. Electroplaters' Soc., 1933, 19, (9), 15-25).—Recent work 
on chromium, cadmium, and copper plating is briefly reviewed.—A. R. P.
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>if *o«!.iVi .vsrĉ îflv«. Mttirf /!>•• Hftiçiiirit 'bf cliçWfCfii ivv

7t-*nW<W 'fiwio (>f *łb(- bcsrAircctriiPiłŁ. The pfftK’t a ’df



Refining
oxygen and free cæsium on the light sensitivity are discussed and it is shown 
that the active surface of the cathode is probably a film of free cæsium of atomic 
dimensions adsorbed on a matrix of cæsia and silver containing free cæsium and 
a little silver oxide. Gf. the work of F . H . Constable.—A. R. P .

V III.—REFINING
(Including Electro-Refining.)

(Continued from p. 199.)

Liquation as a Metallurgical Operation and Its Aids. Max Mbldcnhaucr 
(Metall u .E rz ,  1933, 30,31-84, 103-109; discussion, 109-112).—The theory 
and practice of refining metals and alloys by liquation processes are discussed 
with special reference to  the working-up of lead-tin bearing metals, the removal 
of iron from zinc and of bismuth from lead, and the desilverizing of lead.

—A. R. P.
Electrolytic Metals. HL—Refining Cast Aluminium. Anon. (./. Four 

¿led., 1933, 42, 18-19).—The refining of cast aluminium a t a temperature be
tween 6753 and 735° C. (not above 780" C.) in carefully controlled gas furnaces, 
as carried out by the Aluminum Company of America, is briefly described and 
illustrated.—J. H. W.

The Production of Zinc by Electrolysis of Zinc Sulphate Solutions. H. Hev 
(.Proc. Roy. Soc. New South Wales, 1932, 65, J/1-.1/4S; Eng. Abe., 1932, ;53>. 
57).—Briefly reviews the history of electrolytic zinc production since 1914 and 
describes the main processes involved in the treatment of ore, purification of 
electrolyte, winning of zinc, and recovery of by-products.—S. G.

IX .—ANALYSIS

(Continued from pp. 200-201.)
[Report on] Analytical Chemistry. B. A. Ellis and J .  J. Fox (.4k;-. Rep. 

Prog. Chem., 1933, 29,220-238).—A survey of recent advances in the detection 
and determination of non-ferrous metals is given, with particular reference to 
the quantitative separation of hydroxides, conductometric titrations, and the 
use of organic reagents for metals.—E. S. H.

The Rdle of Emission Spectrographic Analysis in the Metal Industry. G. 
Scheibe (Mill. Forachungeanel. G.H.H. Konzem, 1931, 1, 123-127 ; and (short 
abstract) Iran Age, 1932, 129, 832).—A review of the value of spectrograph v 
in the analysis of metals and alloys with especial references to steels.—A. R. P.

A New Photometer lor the Spectral Lines in the Visible Region for the Rapid 
Analysis of Alloys. G. Scheibe and G. Limmcr {Mitt. Forschungmnxt. G.11.11. 
Konzem, 1932, 2, 35-42).—A new polarization spectrophotometer is described 
and the mathematical principles of its construction are explained. Illus
trations are given of its value in determining spectrographically various 
alloying elements in steel.—A. It. P.

Remarks on the Question of Optical Spectrum Analysis. 0 . Fcussner ,Z. 
tech. Phyeik, 1932, 13, 573-575).—The apparatus for obtaining reproducible 
electrical discharges in spectrographic analysis is described.—-J. \V.

Spectrographic Analysis. G. Heidhausen (Mitt. Forechungxmet. G.H.H. 
Konzem, 1932, 2, 62-78),—Apparatus and methods are described and a brief 
account Is given of their application to metal analysis.—A. R. P.

Application of Solid Cadmium Amalgam in Volumetric Analysis. Seiji 
Kaneko and Chujiro Nemoto (KOgyO Kwagaku Zaeehi (J. Soc. Chem. In i., 
Japan), 1932, 35, (5); 0. Abe., 1932, 26, 4006).—[In Japanese, with English 
summary in supplemental binding, p. 185.] Experiments with Fe and Mo04 
solutions have shown th a t reduction, prior to titration with KMnO,, can bo 
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accomplished by means of Cd-Hg containing 15% Cd as follows : To 25 c.c. of 
solution in a 300-c.c. Erlenmeyer flask, add 10 c.c. of 1S.Y-H.SO., and 20 grm. 
of the solid amalgam. Add a little Xa.CO, to expel air, stopper loosely, and 
heat carefully to melt the amalgam. Shake and allow the reduction to proceed 
for 5-6 minutes. Then insert a P t wire, allow the amalgam to solidify, forming 
around the wire on cooling, remove it, and titrate in the usual manner.—S. G.

Sampling of Secondary White Metals and Residues, with Special Considera
tion of American Methods. E. Richard Thews (Melallborse, 1931, 21, 675- 
676, 723-724, 771-772; C. Abe. , 1931, 25, 3930).—The methods applied on 
the various materials commonly found in the secondary metal trade are 
described.—S. G.

Analysis of White Metals and Their Smelter Products. Hans Xeubert 
(Indicet. and Eng. Chem. {Analyt. Edn.), 1933, 5, 60-61).—Dissolution of the 
sample in HC1 and the minimum amount of XaC103 is preferable to the use of 
H X 03. If much Cu is present, FeCl, is added, followed by XH4OH, to separate 
the Sn and Sb from the greater part of the Cu; the precipitate is redissolved 
in HC1, the solution reduced, and the SnCl. titrated with I .. Pb and Cu are 
separated from Sb and Sn in a separate portion by boiling with Xa^S and S, 
the P b  being eventually determined volumetrically as PbCrO* and the Cu with 
I»- In  the XsuS nitrate As is removed by HjS in 1 :1  HC1, the Sb filtrate 
evaporated with XaC103 almost to dryness, diluted to 100 c.c. with H.O, and 
treated with K I. and the liberated I ,  titrated with XajSjOj.—A. R. P.

Studies of Various Methods for the Separation of the Common Elements into 
Groups, m .—A Few Method for the Separation of Zinc, Cobalt, Nickel, and 
Iron frcm Aluminium. Chromium, and Manganese. Ernest H. Swift, R . C. 
Barton, and H. S. Backus [J. Amer. Chem. See.. 1932, 54. 4161—4172).—Many 
of the individual separations by present methods are liable to  be incomplete. 
The improved method evolved'consists in precipitation of Zn, Xi, Co, and Fe 
with H-S in controlled excess of XaOH. Sufficient oxalate is added to prevent 
precipitation of At or Cr. The precipitates are readilv coagulated and filtered.

" • —R. G.
Precipitation of the Hydroxides of Iron. Aluminium, and Chromium in a Pure, 

Dense, and Easily Filtered Form. Friedrich L. Hahn (Her. dent. chem. Gee., 
1932, [B], 65, 64-655—The use of a mixture of XaXCL and sodium azide in 
aqueous solution is found to precipitate Fe(OH)j, Cr(OH)j, and Al(OH)3 
rapidly and completely from solutions of their sa lts ; the precipitates settle 
quickly, and are easily filtered. Full directions for preparing the reagent and 
for precipitation and washing are given. The reagent is especially recom
mended for the separation of Cr(OH)3.—P. M. C. R.~

Micrcdckunasce Enrichment and Spectrographic Determination cf the 
Precious Metals. CL Peters {JleU-MicirtechajI, 1933,12, 17-19).—In obtaining 
a concentrate of precious metal by smelting' with Pb and cupelling the button 
(tmerodekmiastic enrichment) a  small quantity of precious m etal is lost. On 
the other hand, spectrographic analysis is not sufficiently delicate for verv small 
quantities. It. however, cupellation is not carried too far, and the residual 
Pb is examined spectrographically, it is possible to detect as little as 0-1 grm. 
per ton of Ag, 0-2 grm. per ton of Rh, Pd, P t. and Au, 0-5 grm. per ton of Ru, 
5 grin, per ton of Os, and 1 grm. per ton of Ir.—v. Gr.

A New Method for the Determination of Alumina in Aluminium Alloys. 
Wolfgang Ehxenberg \Z. anal. Chem.. 1932. 91. 1-5).—The alloy (3 grm.) is 
dissolved in ar. excess of boiling CuCI, solution so that all the Cu deposited is 
redissoiveflL The rvsidue is collected, washed well with hot H.O. then with 

 ̂ H X 03, ignited, treated with H F and HX03. dried, again ignited, and
weighed as AL03. In  this way the AL03 content of virgin A1 was found to 
be 0-04%, that of remelted A10-06-0H)9oy. that of Silumin 0*044%. and that 
of powdered At 0-72% -due to  the large surface)—A. R . P.
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Volumetric Determination of Magnesium in the Presence of Free Acid and 

Alkali Metals. J. Clarcns and J. Lacroix (Bull. Soc. chitn. France, 1932, [iv,] 
51, 667-668).—The solution is neutralized with KOH until methyl red indicator 
just turns yellow, an excess of Na2C03 is added, and the solution boiled for 
10 minutes, a small quantity of powdered, dried Al(OH)3 being added soon 
after the solution boils, to cause the precipitate to become granular so that 
it settles well. The excess Na„CO, hi the boiling solution is then titrated 
with HC1.—A. R . P.

The Direct Titration of Magnesium and Manganous Sulphates using 
Fluorescein as an Adsorption Indicator and the Extension of the Method to 
the Direct Titration of Other Soluble Sulphates and Alums. A. W. Wellings 
(Trans. Faraday Soc., 1932, 28, 561-564).—Neutral MgS04 and MnS04 may 
be titrated with Ba(OH)2 using fluorescein as indicator; the end-point is 
indicated by the persistence of a pink colour, which changes to orange on 
shaking. Some other neutral sulphates may be similarly titrated if 
(CH3COO)2Mg is added to the solution.—A. R. P.

A Simple Electrolytic Micro-Determination of Mercury. F. P ata t (Mikro- 
chemie, 1932, 11, (5), 16-21).—The Hg is deposited electrolytically from 
0TAT-HNO3 solutions using a Au wire cathode and a P t spiral anode with 
0 015-0-08 amp./dm .2 a t 3 v. for 15-20 lirs.—A. R. P.

Contribution to the Microchemical Determination of Minute Quantities of 
Mercury. Vladimir Masjer (Mikrochemie, 1932, 11, (5), 21-30).—The method 
depends on the deposition of Hg and Cu together on an Fe wire, distillation of 
the Hg, and micrometric measurement of the drop. A new technique for the 
latter operation is described.—A. R. P.

Determination of Tellurium as Crystalline Tellurium and as Tellurium 
Dioxide. Otto E. Clauder (Z. anal. Ckcm., 1932, 89, 270-282).—Precipitation 
of To in the amorphous form yields high results owing to oxidation during 
drying. Crystalline Te may be precipitated by adding to the To solution 
containing 15-20% of free HC1, 10-20 c.c. of a 5-10% solution of KH 2P 0 2, 
N2H4-H2S04, NH2OH-HCl, S02, or TiCl3 and heating the mixture very slowly 
in a water-bath. Drying of the crystals a t 132° C. proceeds to completion 
without oxidation. If Bi or Sb is present, the precipitate must bo washed 
with iV-HCl, 3V-HC1, H20 , and C2H5OH in succession. Cu docs not inter
fere, but if more than 0-5 grm. of PbCl2 is present, the precipitate must bo 
redissolved in H N 03, the solution evaporated twice with HC1, and the To 
re-precipitated. Te may be determined as Tc02 by neutralizing the solution 
with NH4OH, adding 10 c.c. of V-HCl, diluting to 100 c.c., adding 1 grm. 
of NH4C1, heating to 100° C., and adding drop by drop 10 c.c. of 20% 
(CH2)6N4. The precipitate is collected in a filter crucible on the next day, 
washed with cold H 20, then with C2HsOH, and dried a t 132° C. Se does not 
interfere.—A. R. P.

Estimation of Thallium after Oxidation with Bromine. Philip E. Browning 
(Indust, and Eng. Chem. (Analyt. Edn.), 1932, 4, 417).—The nitrate solution 
is oxidized with a slight excess of Br2-water and the T1 precipitated as 
T120 3, aq. by addition of NH4OH or NaOH. The washed precipitate is 
heated to constant weight (T120 3) a t 150°-200° C.—A. R. P.

A Rapid Method for the Determination of Small Quantities of Thallium in 
the Presence of Lead and Bismuth. F. Pavelka and Hermine Morth (Mikro- 
chemie, 1932, 11, (5), 30-33).—The method depends on the development of a 
yellow colour when an excess of phosphomolybdic acid is added to a H N 03 
solution of a T1 salt. Tho intensity of the colour is compared with that of 
a standard.—A. R. P.

Quantitative Estimation of the Impurities in Tin by Means of the Quartz 
Spectrograph. C. Stansfiold Hitchen (Amer. Inst. Min. Met. Eng. Tech. 
Fubl. No. 494, 1933, 1-20).—The determination of Zn, Cu, Bi, Fe, Pb, As, and
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Sb in Sn by the logarithmic sector method is described, and suitable line-pairs 
are given for various conditions. The method is unsuitable for amounts of 
As below 0-03% and Sb below 0-07%. Tables are given for tho sensitivity 
of the most important linos in the arc and spark spectra of all the above 
elements.—A. R. P.

Volumetric Determination of Tin. Application to the Separation of Anti
mony from Tin. P. Ed. Winkler (Bull. Soc. chim. Belg., 1932, 41, 115-137).— 
The Sn is separated in the usual way as SnS2, the precipitate is dissolved in 
NaOH, and the Sn reduced to metal by treatm ent of the solution with HC1 
and Zn. Tho Sn together with excess of Zn is dissolved in HC1 in a flask 
fitted with a valve, the H 2 evolved preventing oxidation of the SnCl2 to 
SnCl4. The SnCl2 solution is titrated with I 2 in the usual way. When Sb 
has been separated from Sn by means of H2S in H2C20 4 solution, tho latter 
may be destroyed by boiling with NaC10s and HC1, but there is always a 
small loss of Sn, which may be allowed for by tho use of an empirical factor.

On the Colorimetry of Titanium.—II. (A Contribution to the General 
Method of Colorimetry.) H. Ginsberg (Z. anorg. Chem., 1932, 209, 105- 
1 1 2 ).—M. H.

Volumetric Determination of Vanadium and Molybdenum. G. Scagliarini 
and P. Pratesi (Alti B. Accad. Nazion. Lincei. Rcndiconti Classe Scienze Fisiche,
1932, 15, 99-103).—V2Or; and Mo03 are reduced by Cu in solutions free from 
S04", whereas TiIV and Cr111 are unaffected.—G. G.

Determination of Small Quantities of Zinc in Aluminium. M. I. Choubine 
(Zvetnye Metally (The Non-Ferrous Metals), 1932, 7, 147-162; and (abstract) 
Chim. et Ind., 1932, 28,1344).—[In Russian.] After dissolving in caustic soda 
and separating tho Zn by means of sodium hydrosulphide, the ZnS is dissolved 
in I12S04 and the H2S removed by boiling. Oxygenated water is added and 
the solution neutralized with ammonia while hot. After filtering, excess of 
ammonia is added and the solution is electrolyzed in the normal way.

—W. A. C. N.
Determination of Zinc in Brass and Red Brass or Other Zinciferous Alloys 

by the Oxalate-Permanganate Method. E. Ivnoppick (Chem.-Zeit., 1932, 56, 
663).—The samplo is dissolved as usual and the other metals are separated 
from tho Zn by H2S and NH4OH. The ammoniacal Zn solution is then 
treated with H 2C20 4 and strongly acidified with CH3-COOH ; on heating to 
70°-S0° C. the powdery precipitate is converted into crystalline ZnC20 4, 
which is collected, washed, dissolved in H 2S04, and titrated with KMn04. 
Jin is co-precipitated with the Zn, but may be determined colorimetrically in a 
separate portion and due allowance made in calculating the Zn.—A. R. P.

Volumetric Determination of Zinc. André Ilecquet (Ann. chim. analyl.,
1933, [ii], 15, 10-11).—Jlodifications of the K 4Fe(CN)6 method are described 
for use when the solution contains largo amounts of sulphate and organic 
matter.—A. R. P.

Electrolytic Deposition of Zinc from Acid Solutions. Hisashi Kiyota (Mem. 
Coll. Sci. Kyoto Imp. Univ., 1932, [A], 15, 301-310).—[In English.] Quanti
tative results are not obtained in tho electrolysis of the usual Zn solutions, 
using a P t basin as cathode. In  the presence of 0-15-0-33iV-acetic acid (for
0-5-O-1 grm. Zn) a satisfactory deposit is formed and the procedure is suitable 
for quantitative electro-analysis. Sodium or ammonium sulphate should not 
be present a t a  concentration greater than 0-15iV ; nitrates and chlorides should 
be absent. The Zn deposit is obtained as a smooth coating, and the electrode 
may be used directly for the next electro-analytical determination.—E. S. H.
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X.-LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ Testing” and “ Pyromctry.” )

(Continued from p. 2 02 .)

An Inexpensive and Easily-Made Lining for Fireclay Crucibles ior Labora
tory Use. A. H. Jay  (J . Iron Steel Inst., 1932, 125, 427—128).—Alumina is 
mixed with 7% by weight of dry, powdered fluorspar, a concentrated gum 
solution is added to form a paste, which is spread over the inside of the crucible 
to a thickness of J in. Tho lining is first dried in a hot-air oven and then fired 
in two stages : (a) by slowly heating in a  plentiful supply of air up to 700° C., 
(6) by heating more rapidly to about 1300° C., a t which the temperature is 
maintained for about 2 hrs. The crucible is then allowed to cool in the furnace. 
The linings are devoid of cracks. Aluininium-manganeso alloys, which were 
melted in them, showed no foreign m atter when examined by tho X-ray 
method. The linings can withstand fairly high temperatures and have proved 
useful in preparing iron-aluminium alloys of high iron content, having melting 
points of 1200°-1400° 0.—E. S. H.

On a Heating Device for X-Ray Specimens. G. Was3ormann (Milt. 
Material., Sonderlieft 21, 1933, 69).—See this J., 1932, 50, 246.—J. W.

A Method for Preparing Crystals for [X-Ray] Rotation Photographs. II. 
Kersten and W. Lange (Rev. Sci. Instruments, 1932, 3, 790-791).—Apparatus 
comprising a flexible shaft dental drill equipped with an emery-paper disc 
with which crystals can easily be ground to diameters of less than 1 mm. 
without disturbing tho necessary spectrographic adjustments of the crystal, 
is described.—J. S. G. T.

A New X-Ray-Interference Method [for the Investigation of Multi- 
Crystalline, more especially Rolled and Fibrous, Materials]. (Object between 
Two Slits.) H. Seemann (Physikal. Z., 1932, 33, 755-762).—A form of X-ray 
interference method, suitable for tho investigation, more especially of the 
crystalline structures of rolled and fibrous materials, is described. Results 
obtained with copper, aluminium, and nickel sheet and foil aro illustrated.

—J. S. G. T.
Two New X-Ray Spectrometers. Anon. (Instruments, 1932, 5, 272).—Brief 

descriptions of tho Allison and Compton X-ray spectrometers.—-J. C. C.
Metal X-Ray Tube for Characteristic Radiation. C. J . Ksanda (Rev. Sci. 

Instruments, 1932, 3, 531-534).—An X-ray tube, constructed of stainless steel 
and having aluminium “ window's ” is described.—J. S. G. T.

Measuring Movements of 0-000001 Inch. Anon. (Electric J., 1932, 29, 
380-382).—The principles of a  magnetic strain-gauge arc outlined and some 
applications described. Movements of an armature are recorded by changes 
in tho reluctanco of two magnetic circuits. In conjunction with an oscillo
graph, tho gauge has been used to measure strain in locomotive driving rods 
and in railway tracks.—J. C. C.

An Apparatus for the Purification of Mercury. IV. Burstyn (Z. tech. Physik, 
1932,13, 505).—Air is drawn by means of a water-pump through mercury' con
taminated with base metal impurities whereby they become oxidized and 
collect as a scum on the surface of the metal.— J. W.

Laboratory Equipment for Dental Casting. T. C. Trigger (Oral Health, 
1932, 21, (5); and (reprinted) Brit. J . Dental Sci.— Prosthetics Section, 1932, 76, 
181-183).—General notes on the use of gas for heating and melting.—J. C. C.

The Hard Metal Widia in the Hands of the Chemist. Curt Agte (Chem. 
Fabrik, 1933, 6, 5-6).—Tho use of Widia tools for cutting and grinding in the 
laboratory' and for working glass is described.—A. R. P.
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X I.—PHYSICAL AND MECHANICAL TESTING, INSPECTION, AND
RADIOLOGY

(Continued from pp. 202-203.)

Report o! Committee E - l  [oi A.S.T.M.] on Methods o£ Testing. W. H.
Euhveiler and R. E. Hess (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 498-506). 
—See this J., 1932, 50, 557.—S. G.

Technical Methods oi Photo-Elastic Research. R. V. Baud (Schweiz. 
Bauzeitung, 1932, 100, 1-4, 15-20).—The development, principles of calcula
tion, and technical applications of photo-elastic investigations are described at 
length and a new graphical and photographic method is given which depends 
on the sharp changes of colour a t phase differences in the region of 0-55 u 
and 1-1 p..—J. W.

Studying How Machine Parts Act Under Stress. A. M. Wahl (Electric J., 
1932, 29, 464—465, 467).—Photo-elastic tests on celluloid or bakelite models, 
and strain, deflection, and buckling tests on models or full-sized machine parts 
are briefly reviewed.—J. C. C.

Photographic and Kinematographic Study of Photo-Elasticity. Ziro Tuzi 
(J. Soc. Mech. Eng. Tokyo, 1928, 31, (136), 334r-349; Japanese J . Eng. Abs., 
1932, 8, 10).—[In Japanese.] Of. this J ., 1930, 44, 595. T. introduces the 
uso of tho photographic method instead of the compensator for the numerical 
calculation of stress in photo-elastic observations. With the green ray of 
monochromatic light the fringes are photographed by an orthochromatio 
plate. By this method personal errors can be completely eliminated, but the 
method fails when a uniform stress exists a t any part of tho specimen.—S. G.

A Dial-Type Load Indicator for Testing Machines. Anon. (Machinery 
(Lond.), 1932, 40, 660-661).—The Olsen pendulum dial indicates directly by a 
pointer, the load applied by the testing machine. Tho position of the pointer 
is determined by the movement of a pendulum to which the load is transmitted 
by a series of levers. An autographic recorder is incorporated.—J. C. C.

Full-Load Calibration of a 600,000 lb. Testing Machine. H. F. Moore, J. C. 
Othus, and G. N. Krousc (Proc. Amer. Soc. Test. Mat., 1932, 32, (II), 778-782). 
—See this J., 1932, 50, 447.—S. G.

On the Properties of the Strain Figure and Its Applications. Ichitar5 Takaba 
and Katsumi Okuda (J. Soc. Mech. Eng. Tokyo, 1928, 31, (136), 350-365; 
Japanese J . Eng. Abs., 1932, 8, 10).—[In Japanese.] See Arch. Eisenhiitten- 
wesen, 1928, 1, 511-515; this J ., 1928, 39, 578.—S. G.

Notes on the General Theories of Strain and Elasticity. Chido Sunatani 
(J. Soc. Mech. Eng. Tokyo, 1928, 31, (136), 635-671; Japanese J . Eng. Abs., 
1932, 8, 14).—[In Japanese.] See this J., 1928, 40, 608.—S. G.

Applications of Creep Tests. Gleason H. MacCullough (Amer. Soc. Mech. 
Eng. Preprint, 1932, (Dec.), 1-11).—Mathematical analysis of four specific 
problems which involve creep phenomena, viz., the problem of a flanged and 
bolted pipe joint, under creep conditions, and the three problems of stress 
distribution and creep in (a) a thick-walled cylinder under internal pressure, 
(6) a beam subjected to pure bending, and (c) a solid circular shaft under 
torsion.—W. P. R.

Stress-Concentration Phenomena in Fatigue of Metals. R. E. Peterson 
(Amer. Soc. Mech. Eng. Preprint, 1932, (Dec.), 1-11).—Stress concentrations 
are invariably present in machines, owing to fillets, threads, kcyways, &c., 
and the importance of such “ stress raisers ” on the endurance of metals to 
alternating stresses is generally recognized. The fatigue stress-concentration 
factor is defined as the ordinary endurance limit/endurance limit with stress 
concentration effect. This factor is not independent of the material, and it 
is doubtful whether it can be correlated with the ordinary properties of
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materials such as ductility and hardness; it has been suggested that materials 
having a small stress-concentration effect in fatigue are also materials which 
possess a largo internal damping and vice versa. If material and size of a 
specimen are kept constant and the size of a discontinuity is varied, theoretical 
stress-concentration factors increase as tho size decreases. Fatigue stress- 
concentration factors show a similar increase except for a marked decrease 
for very small discontinuities. Tho method of producing a surface discontinuity 
has an influence on the fatigue stress-concentration factor, since cold-working 
the surface increases the endurance properties of metals, and the beneficial 
effect of the cold-work may be greater than the reduction caused by the stress- 
concentration. In  ordinary fatigue specimens tho crack usually begins at 
one place and progresses across the specimen, so that tho area of final rupture 
has a segmental appearance. If a stress-concentration effect is present, the 
rupture area is generally totally enclosed. The position of the rupture area 
within the cross section appears to vary with the stress, being centrally located 
for high stresses and displaced from tho centre as the stress approaches the 
endurance limit. Tho presence of radial ridges—the so-called “ beach marks ” 
—on the fracture usually indicates that failure has commenced at several 
points.—W. P. R.

Breaking of Metal by Fatigue. Masuhiro Suzuki (Bull. Research Office, 
Japanese Govt. Railway, 1928, 16, (8), 1177-1201; Japanese J . Eng. Abs., 
1932, 8, 18).—[In Japanese.] Tho fatigue limit of a material was determined 
by observing the changes in structure, measuring the electrical p.d. between 2 
points on the specimen. The measurement was made by a differential method 
using an auxiliary specimen, and the change was observed clearly and 
accurately.—H. Y.

Fatigue Testing of Materials. P. Field Foster (Machinery (Lond,), 1932, 40, 
404-407).—A general account is given of tho method of determining fatigue 
endurance curves with tho Wohler typo of machine.—J. C. 0.

Dynamic Testing of Materials. R. E. Peterson (Electric J., 1932, 29, 377- 
379).—A note. Photographs of some special fatigue testing machines in an 
American industrial laboratory are included.—J. C. C.

Breaking Specimens in Fatigue Testing Machines. L. Persoz (Aciers 
speciaux, 1932, 7, 428-438).—The question of the graduation marks and shape 
of the test-pieces is discussed, and the relation between tho resistance to 
alternate torsion and alternate bending is explained. A series of corrosion 
tests on a number of ferrous and non-ferrous alloys is described, and the 
significance of fatigue tests after corrosion and the methods of protecting the 
alloys from corrosion are discussed.—J. H. W.

Tentative Specification EC of the DVM-Testing Method A 113, Endurance 
Bending Test. German Society for Testing Materials (Z. Metallkunde, 1933, 
25, 27-28).—Specifications are given for the testing machine, test-piece, 
experimental procedure, and evaluation of tho results.—M. II.

The Haigh Alternating Stress Testing Machine. P. Field Foster (Machinery 
(Lond.), 1932, 40, 621-624).—A general illustrated account of the construction, 
use, and method of calibration of the Haigh machine.—J. C. C.

Recent American Researches on “ Fatigue of Metals.” —H. Anon. (Metal
lurgist (Suppt. to Engineer), 1932, 8, 167-168).—A continuation of a review of 
recent work on the subject, including th a t by P. L. Irwin, Proc. Amer. Soc, 
Test. Mat., 1925, 25, (II), 687 (cf. this J., 1926, 35, 687), by France (ibid., 1931, 
31, (II), 176), and by Gough, Aeronaut. Res. Cttee., R. and 31. No. 864, 1925.

—R. G.
Fatigue Strength and Resistance to Slip. P. Ludwik (Met. Ind. (Lond.), 

1932, 41, 613-615, 635-636).—Translation of a paper on “ Scliwingungsfestig- 
keit und Gleitwiderstand,” Z. Melallkunde, 1930, 22, 374-376. See this J ., 
1931, 47, 102.—J. H. W.
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Fatigue of Metals. Methods for Determining the [Fatigue] Limit. P.
Vcmotte (XJsine, 1931, 40, (34), 29).—Abstract of an article in Science cl 
Industrie, 1931, 15, 223. See this J ., 1932, 50, 43.—H. W. G. H.

A Proposed Method for Determining the Fatigue Limit [of Steel]. Yuji 
Nagasawa (J. Soc. Mech. Eng. Tokyo, 192S, 31, (135), 259-274; Japanese J . 
Eng. Abs., 1932, 8, 9).—[In Japanese.]—S. G.

Amsler Torsion Testing Machines. P. Field Foster (Machinery (Lond.), 
1932,39,616-617).—Illustrated descriptions arc given of the Amsler pendulum- 
type torsion testing machines of 1200, 2400, and 4800 lb.-ft. capacity and of 
the Amsler wire testing machines in which the torsion is measured by the 
twist of a calibrated measuring wire.—J. C. C.

Obtaining a Steady Curvature in Technical Bending Tests. M. Moser (Stahl 
u. Eisen, 1932,52,409-411).—In bending tests, especially on welded specimens, 
it is recommended that the mandrel about which the specimen is bent should 
not be semi-cylindrical, but should have a definitely flattened surface, so 
that the specimen is bent into a circular form when the bending angle is large. 
If this angle exceeds 170°-1S0°, an additional apparatus in the form of a  hollow 
wedge is used so as to avoid local nicking.—J. W.

Notched-Bar Tests. Max Moser (Amer. Soc. Mech. Eng. Preprint, 1932, 
1 - 6).—Unlike the tensilo test, the notched-bar test does not give comparable 
results using test-pieces the dimensions of wrhich, although of the same pro
portion, are not identical, and before such tests can be of real use the relation- 
sliip existing between the conditions of tests and the test results must be 
understood. Although the notched-bar test does not provide any practical 
design data, it does give an indication of the ductilities of materials. More
over, the test does to a certain extent give an indication of whether a material 
can be improved or deteriorated by “ ageing.” Steps are being taken by the 
New International Association for Testing Materials to establish a standard 
test-specimen for the notchcd-bar test. Cf. this J., 1932, 50, 369.—W. P. R.

On the Relation between Stress and Strain in the Impact Test. Ryonosuke 
Yamada (J. Soc. Mech. Eng. Tokyo, 192S, 31, (136), 420-446; Japanese J . 
Eng. Abs., 1932, 8, 11).—[In Japanese.] See this J., 1930, 43, 580.—S. G.

An Automatic Autographic Extensometer for Use in Tension Tests of 
Materials. R. L. Templin (Proc. Amer. Soc. Test. Mat., 1932, 32, (II), 783- 
792).—See this J., 1932, 50, 490.—S. G.

A Method for Studying Strain-Hardening Susceptibility and Ageing after 
Cold-Work Deformation. Albert Sauveur and John L. Burns (Metals and 
Alloys, 1933, 4, 6 ).—The strain-hardening susceptibility of a metal may bo 
determined by making a depression in the metal with a 10-mm. ball in the 
Brinell machine using a standard load and then measuring the hardness at 
the bottom of the depression by the Rockwell B test. The susceptibility for a 
constant depth of depression may bo similarly measured, and the effect of 
ageing in either case may be determined by suitable hoat-treatment after the 
Brineil depression has been made. Examples of the results obtained with 
Armco iron are given, but the method can be applied to any metal.—A. R. P.

Portable Hardness Testing Machine with Diamond Pyramid Indenter. 
S. R. M. Porter (J. Sci. Instruments, 1933, 10, 18-20).—P. describes briefly a 
portable hardness tester designed for use on large or fixed surfaces (e.g., the 
head of a railway line). A 136° diamond pyramid indenter is used with a 
load of 10 kg., which is supplied by hand through a spring, mounted so that a 
stop prevents overloading. The size of the indentation is measured by a 
portable microscope, and the hardness number determined from a table. The 
accuracy is estimated as 5% under all conditions, and greater under favourable 
conditions.—W. H.-R.

A Useful Micrometer [for Measuring Brinell Impressions, &c.]. Anon. (J. 
Sci. Instruments, 1933,10, 20).—A note. Describes briefly a small micrometer
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mounted on a tripod, and suitable for measuring Brinell impressions, &c. 
The instrument contains an illuminating device, and a scale divided to 0-001 
in. The standard magnification is X 25, but additional scales and objectives 
can be supplied by the makers.—W. H.-R.

The Hardness of Metals at High Temperatures. Anon. (Engineering, 1932, 
134, 604-605).—Illustrated article describing a method for determining true 
hardness a t high temperatures. See J., this volume, p. 97.—W. P. R.

RADIOLOGY
X-Ray Examination of Aero Materials by the D.V.L. K urt Matthaes 

(Jahrb. dent. Vcrsvchsanst. Luftfahrt, 1932, V59-64).—Identical with Z. Plug, 
u. Motor., 1932, 23, 459—464. See this J., 1932, 50, 765.—B. Bl.

Laue Diagrams with Large Diffraction Angles. W. Boas and E. Schmid 
(Mitt. Material,, Sonderheft 21, 1933, 66- 68).—See this J .,  1932, 50,165.—J. W.

Measurements of Elasticity by Means of X-Rays. G. Sachs and J . Weerts 
(Vestnik Metallopromishlennosti (Messenger of the Metal Industry), 1931, (2-3), 
90-92).—[In Russian.]—See this J., 1930, 44, 594.—D. N. S.

X II.—PYROMETRY

(Continued from p. 20-1.)

Temperature Measurement and Control. Anon. (Engineering, 1932, 135, 
67-69).—The various types of instruments and apparatus for measuring 
temperatures are described. A very useful and complete table is given of all 
types of pyrometers, ranging from mercury-in-glass thermometers to the 
Joly meldometcr, in which temperatures are measured by observing the 
expansion of a platinum strip.—W. P. R.

The Naeser Colour Pyrometer. M. A. Vernon (Metallurgia, 1933, 7, 159- 
160).—A description is given of a new optical pyrometer in which tem
perature measurements depend on variations in colour, and in which 
light is passed from the hot body suecessively through 3 filters. Eilter 1 
transmits 2 colours, filter 2 absorbs one of the colours in gradually increasing 
amounts, whilst filter 3 absorbs the second colour and transmits the first. 
The three filters are joined together and an oye-pieco is made to slide along 
the compounded filter and a pointer on the eye-piece moves along a rigid scale 
of temperatures on the filter, so tha t the required temperature is read off 
directly. For the greatest accuracy the colours chosen must be such that as 
the eye-piece is moved along the wedge one component predominates, until 
there is a sudden change to the standard compound tint, followed immediately 
by a change to the other colour, and this condition is satisfied by making the 
colours complementary and the standard tin t white. Temperatures ranging 
from 500° to 3000° C. can be measured, and a high degree of accuracy can bo 
obtained.—J. W. D.

A New Thermocouple for the Determination of Temperatures up to at Least 
1800° C. G. R. Fitterer (Amer. Inst. Min. Met. Eng. Preprint, 1933, Feb.,
1- 8).—The couple consists of a carbon tube through which is run a silicon 
carbide rod spaced from the walls by means of a refractory ring a t the upper end 
and screwed into the lower end to form the hot-junction. Comparison of the 
readings of this couple with those given by a platinum |platinum-rhodium 
couple and by an optical pyrometer show that the calibration curve may bo 
expressed by the equation : t =  50 +  3-32x, where t is the temperature 
required in ° C., and x is the reading in millivolts. The couple is extraordinarily 
stable and highly resistant to chemical contamination.—A. R. P.

A Design for Precision Platinum Resistance Thermometers. J . A. Hall 
(J. Sci. Instruments, 1933, 10, 4-10).—Full details are given of the design and
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construction of a resistance thermometer in which the platinum element is 
wound on a frame of fused quartz in a hermetically-sealed envelope. This 
type of mounting is lighter than one of porcelain, and stronger than one of 
mica.—W. H.-R.

Ageing of Nickel-Chromium Thermoelements. A. Grunert [Chan. Fabrik, 
1933, 6, 39-40).—Thermocouples consisting of very pure wires of nickel and 
nickel-chromium alloy, both of which have been melted in a vacuum, retain 
their calibration a t 1280° C. after 200 hrs.’ continuous heating. The presence 
of small quantities of impurities causes rapid deterioration in this test, man
ganese, silicon, aluminium, and carbon being especially harmful.—A. R. P.

Maintenance of Pyrometers. J . F. Martin (Met. Ind. (Land.), 1933, 42, 
104, 111).—A letter commenting on a paper by F. J. Brookes on “ Practical 
Notes on the Installation and Upkeep of Thermo-Couple Pyrometers” (see J., 
this volume, p. 98).—J. H. W.

Measurement of Temperature of Non-Ferrous Alloys. [H. M.] St. John 
(Usine, 1931, 40, (23), 31).—Abstract of a paper read before the 10e. Congrès 
de Fonderie. Sec this J., 1931, 47, 546.—H. W. G. H.

X III.-FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 204-207.)

Oxide in Metal Castings. F . Hohne (Z. ges. Giesserei-Praxis: Das MetaU, 
1933, 54, 13-14, 35-36, 78-79).-—The mechanism of deoxidation of metals is 
discussed. The heat of combustion of the deoxidizing agent must bo con
siderably greater than tha t of the metal to be deoxidized, a small excess of the 
deoxidizer must have no detrimental effect on the metal, and any oxide formed 
must be easily slagged off. The use of magnesium, aluminium, silicon, man
ganese, zinc, phosphorus, and carbon as deoxidizing agents for copper and for 
alloys of copper with zinc, tin, nickel, aluminium, and silicon is discussed.

—J . H. W.
Factors and Faults in the Foundry. A. Portevin (Usine, 1931, 40, (43), 

37).—Abstract of a paper presented to the 6e. Congres International de 
Fonderie. Sec this J., 1932, 50, 770.—H. W. G. H.

The Contraction of Metals During Casting. [C. M. Saeger, Jr., and Eugene J. 
Ash] (Technique modeme, 1932, 24, 633).—Abstract from U.S. Bur. Stand. J . 
Research, 1932, 8, 37. See this J., 1932, 50, 263.—H. W. G. H.

Pouring Castings with Large Flat Faces. Anon. (Z. ges. Giesserei-Praxis : 
Das Metall, 1933, 54, 73-74).—The special precautions to be taken in making 
castings with large flat faces are described.—J. H. W.

Some Notes on Aluminium and Aluminium Alloy Founding. N. F. Budgen 
(Aluminium Broadcast, 1933, 3, (42), 4—9).—Read before the Manchester 
Metallurgical Society, 1932, Nov. 16. Aluminium alloys suitable for sand, 
permanent mould, and pressure castings are enumerated, and furnaces for 
melting the alloys briefly reviewed. Pinholing is well established as being 
caused by gases such as hydrogen derived from water vapour, or absorbed by 
the virgin metal when exposed to corrosive conditions. Preventive methods 
include pre-solidification or treatment with nitrogen or chlorine. Experiments 
to show the effect of melting and pouring temperatures were made by using an 
alloy, for which the lowest pouring temperature was 720° C., to cast a  shallow 
dish. If the metal was heated above 760° C. and then allowed to cool to 
720° C. before pouring, the crystal-size and the depth and number of eutectic 
draws increased. These bad effects were even more pronounced if the metal 
was poured above 720° C. Metal which has been overheated can, however, be 
made to give good castings if it is allowed to solidify and carefully remelted.
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Reference is made to the uso of agents such as boron trichloride to effect grain- 
refinement.—J. C. C.

Casting of Aluminium Alloys. A. Courty (Usine, 1931, 40, (2), 39).— 
Abstract of paper published in Compt. rend., 1930,191,1128. See this j . ,  1931, 
47, 238.—H. W. G. H.

Organization of a Foundry for Varied Small Castings in Bronze and Iron.
 Castelain( Usine, 1931, 40, (43), 39).—Abstract of a paper presented to the
6e. Congrès International de Fonderie, describing the reorganization of the 
Chemin de Fer du Nord Foundry a t Hellemmes. See this J., 1932, 50, 580.

—H. W. G. H.
Casting Bronze which Retains Fluids under High Fressure. J. E. Crown 

(Industria Meccanico, 1932, (5), 300-332).—The methods used a t the U.S. 
Naval Gun Factory are described; see this J., 1932, 50, 123, 196.—G. G.

Casting Properties of Nickel Bronzes. N. B. Pilling andT. E.Kihlgren (Met. 
Ind. (Lond.), 1932, 41, 631-633; 1933, 42, 11-13).—Read before the American 
Foundrymen’s Association; see this J., 1932, 50, 772.—J. H. W.

What is Wrong with the Brass Foundry ? William J. Reardon (Met. Ind. 
(N.Y.), 1933, 31, 15).—A brief outline of the present economical conditions in 
American brass foundries.—A. R. P.

A Specialist in the Production of Difficult Alloys. Anon. (Met. Ind. (iV.F.), 
1932, 30, 310-314).—An illustrated description of an American works produc
ing high-grade nickel-brass and phosphor-bronze.—A. R. P.

The Fundamentals of Brass Foundry Practice.—XXVIII., XXIX. R. R. 
Clarke (Met. Ind. (N. Y. ), 1932,30,62-63,280-281 ).—The concluding parts of an 
article on the basic laws which control the molting and casting of brass. The 
subjects discussed are fuels and fluxes for the melting of brass.—A. R. P.

The Chief Causes of Porous Brass Castings. Anon. (Z. ges. Giesserei-Praxis : 
Das Metall, 1933, 54, 53-54).—The chief kinds of porosity in brass castings are :
(1 ) lack of compactness as shown by mechanical tests; (2) fine pores which 
show up as small black points in the polished specimens; (3) blisters under 
the skin which appear after the easting is turned in a lathe. These 3 forms of 
porosity are explained and methods of preventing their occurrence are 
described.—J . H. W.

Casting Small Paddle Wheels in Green-Sand. Anon. (Z. ges. Giesserei- 
Praxis: Das Metall, 1933, 54,14-16).—Small paddle wheels were formerly cast 
in dry sand. Green-sand, however, has the advantages that the red brass and 
bronze usually used cast well in it and a more nearly seamless and a smoother 
casting can be obtained. Details of the moulding and mould-dressing are 
given.—J. H. W.

Fluxes for Brass. [Edmund R. Thews] (Usine, 1931, 40, (49), 39).—From 
Metallurgist (Suppt. to Engineer), 1931, 7, 94-96. See this J., 1931, 47, 572.

—H. W. G. H.
Phosphorus in Red Brass. R. W. Parsons (Met. Ind. (N .Y .), 1932, 30, 

433-135).—Abstract of a paper read before the American Foundrymen’s 
Association. See this J .,  1932, 50, 773.—I. M.

Casting Brass in Chills under Pressure. [L. H. Morin] (Usine, 1931, 40, 
(33), 35).—Abstracted from Iron Age, 1931, 127, 1552. See this J .,  1931, 47, 
60S.—H. W. G. H.

White Bearing Metals. E. Fleischmann (Metallurgist (Suppt. to Engineer), 
1932, 8, 182-184).—A summary and discussion of a publication on white 
metals for bearings by F., in Forschungsarbeilen iiber Metallkunde und 
Ronlgcnmetallographie. See th is ,/., 1932, 50, 774.—R. G.

Viscosity of Fluxes and Slags for Magnesium Melting. ------ Hardouin,
 Cochet, and  Do Fleury (Technique moderne, 1932,24,573).—Abstract
of a paper presented to the Académie des Sciences. See this J., 1932, 50, 710.

—H. W. G. H.
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Flux for Protecting, Refining, and Eliminating Chlorides in Casting Magnes
ium. R. do Floury and A. Caillon (Compt. rend., 1933, 196, 53-55; and J. 
Four ¿led., 1933, 42, 56).—When magnesium chloride is used as a flux in 
casting magnesium and its alloys, all traces of chloride must be eliminated 
from the casting. A better method is to melt the metal under 0-5-5% by 
weight of a “ base flux ” consisting of magnesium chloride 60% +  sodium 
chloride 40%. After melting, 20% (by weight of the base flux) of a  “ correct
ing flux,” consisting of MgF2 50% +  B20 3 50% or MgF2 35% +  BaF2 15% -f- 
B20 3 50%, is stirred in to increase the viscosity of the flux, facilitate pouring, 
and eliminate the chlorides. The melt is then dusted with flowers of sulphur 
and NHjF +  HF. A “ casting flux,” consisting of B20 3 15% -f- Na2B10 7 
85%, is added 20-25 minutes before pouring. This mixture must be accurately 
made up with strictly anhydrous salts. I t  becomes viscous a t 850° C. and 
adequately protects the metal without entering the mould.-—J. H. W.

Melting and Casting Nickel and Non-Ferrous Metals Containing Nickel.
B. Trautmann (Z. ges. Giesserei-Praxis: Das Metall, 1933, 54, 11-13).—Nickel 
and high-nickcl non-ferrous alloys are characterized by high melting points, 
large shrinkage, and a pronounced tendency to absorb gases, particularly 
oxygen, sulphurous and carbonic. In pure nickel and Monel metal, silicon 
can be present up to 2%, manganese up to 0-5%, and iron up to 3% without 
harmful effects, but carbon and sulphur must bo absent. The melting, mould
ing, a.id pouring operations for these alloys and for copper alloys containing 
less nickel are described.—J. H. W.

Saving Babbitt by Covering Melting Pot. James J . Baule (Machinery 
(N.Y.), 1933, 39, 480).—An asbestos board cover for floating on the metal in a 
Babbitt melting pot is described. After 54 hrs., 78 lb. of oxide wore formed 
in a 24-in. diam. pot fitted with such a cover, as against 232 lb. in an open pot 
and 198 lb. in one having a layer of charcoal.—J. C. C.

Directions for Running White Metal Bearings for Machinery and Motors. 
Carl Ivromer (Automobiltech. Z ., 1932, 35, 284-286).—For heavy duty, a bear
ing metal of the composition tin 75-83, antimony 12-15, copper 3-5%  is 
suggested; no lead should be present. The selection of crucibles, the time 
taken in melting, treatment of excess metal, method of temperature control, 
preparation of the ladle, and rate of pouring are considered in detail; the 
avoidance of premature separation of copper-tin crystals and of included air- 
bubbles is specially considered. The preparation and tinning of the mould 
are fully described, and details of melting furnace, pyrometers, arrangements 
prior to pouring, and rapid cooling of the bearing are given, together with 
particulars as to shrinkage.—P. M. C. R.

Widening the Scope of Aluminium Permanent Mould Castings. Harry L. Smith 
(Iron Age, 1933, 131, 312-313, 340).—Permanent mould castings lie between 
sand- and die-castings, and are used where accuracy, lightness, strength, and a 
smooth finish are required for castings with intricate shapes and complicated 
cores. The alloys used contain up to 10% copper, 5-5% silicon, 1-5% zinc, and
0 -2 % magnesium, and have an ultimate tensile strength of between 21,000 and 
33,000 lb./in.2, a minimum elongation of 0-4-5% on 2 in., and a Brinell hardness 
of 45-125.—J .  H. W.

Centrifugal Casting of Non-Ferrous Metals.  Dubercet (Rev. Fonderie
moderne, 1933, 27, 17-21).—General considerations in centrifugal casting and 
its effects on segregation are discussed, and the methods of horizontal and 
vertical centrifugal casting are described. The process has many advantages, 
but its applications are somewhat severely limited to special cases, e.g., 
where severe friction is to be encountered by the casting.—J. H. W.

Centrifugal Casting in the American Navy. Joseph F. Crowell (Usine, 1931, 
40, (22), 31).—Abstracted from Iron Age, 1930, 126, 994, 1047. See this J., 
1931, 47, 53.—H. W. G. H.



Foundry Practice and Appliances _ 269
Tlio Production of Aluminium Die-Castings. C. It. Norwood (Machinery 

(Lond.), 1933, 41, 499-500).—Correspondence ou C. Vaughan’s paper (see J., 
this volume, p. 151). The use of steel and brass inserts and the effects of 
correct venting in gravity die-castings are illustrated.—J. C. C.

Die-Cast Silumin. Anon. (Z. g es. Giesserei-Praxis : Das Meiall, 1933, 54, 
55-5S).—The casting and mechanical properties of Silumin (aluminium +  13% 
silicon), both modified and unmodified, are described and these properties aro 
compared to those of other common die-cast aluminium alloys. For ordinary 
Silumin, the casting temperature is 750° C. and the mould temperature 200° C., 
increasing to 800“ and 500° C., respectively, when special security against 
cracks is required. The casting of test-pieces is described and the structures 
of the various kinds of Silumin aro explained.—J. H. W.

Mould Construction in Silumin Die-Castings. Anon. (Z. ges. Giesserei- 
Praxis: Das Melall, 1933, 54, 74-78).—A description of the construction of 
iron moulds suitable for casting Silumin and examples of such castings are 
given.-—J. H. W.

Die-Cast Screw Threads. Anon. (Machinery (Lond.), 1933, 41, 529-530).— 
Methods of constructing dies for casting screw-threads aro discussed and 
illustrated.—J. C. C.

Kipp Die-Casting Machines for Small Parts. Anon. (Machinery (N .Y .), 
1933, 39, 483-484).—Brief descriptions of some recently introduced machines.

—J. G. C.
The Luting of Joints in Moulds. Anon. (Maschinenkonstrukteur, 1933, 66, 

34).—Slaked lime, mixed with water to a pasty consistency, preserves its 
plasticity long enough to penetrate and fill the joints; the water is very 
gradually given up to the moulding sand, and the lime possesses a penetrability 
by air equal to tha t of clay. Contact with molten metal causes no evolution 
of gases. Lime is of great use when moulds are of porous material, consisting of 
sand and a binding medium which requires further hydration; it may also be 
advantageously used in the protection of cores.—P. M. C. B.

Modern Moulding Machines. Anon. (Giesserei, 1933, 20, 94-96).—An 
illustrated description of the “ Rckord,” “ Herman,” “ Pluto,” and rotating 
moulding machines.—A. R. P.

A Study of Moulding and Core Sands. Marcel Girault (Rev. Fonderie 
moderne, 1933, 27, 23-26, 28-29; discussion, 29).—The chemical composition, 
clay content, absorption, granulation, permeability and cohesion, refractori
ness and hardness required by moulding sands, and the choice of core sands 
with a silicious base and the selection of a good binder are described. The 
control of these various properties is discussed.—J. H. W.

Contribution to the Study of the Expansion of Sand Moulds and Cores. 
J . Varlet (Bull. Assoc. Tech. Fonderie, 1932, 6, 275-284).—Results of labora
tory experiments are given confirming the expansion of moulds and cores. 
The influence of the composition of the sand is discussed.—W. A. C. N.

On the Testing and Evaluation of Core Sand and Core Sand Binders. Th. 
Klingenstein (Mitt. Forschungsanst. G.H.H. Konzern, 1931, 1, 175-185).— 
Core sand should be tested for grain-size and clay content. Binders can be 
tested only by making standard cores with varying quantities of binder and 
testing these cores for strength and permeability to gases. The optimum 
moisture content of the core mixture can be determined only by experiment. 
Methods and apparatus for carrying out these tests are described, and the 
results obtained on a standard sand using 30 different binders are tabulated. 
Recent literature on the subject is briefly reviewed and a list of 30 references 
is appended.—A. R. P.

Introduction to a Study of Moulding Sands. L.-F.-C. Girardet (Bull. 
A'ssÔç. Tech. Fonderie, 1933, 7, 43-58).—After a survey of the prominent 
characteristics of sands in general G. proceeds to consider the causes which



270 Abstracts of Papers

may operate in destroying a mould when once formed. Mechanically, the 
two main factors arc erosion and excess pressure. Physically, the thermal 
stability of the mould and the core, the temperature of vitrification, and the 
expansion of the sand are important. The chemical constitution, bearing in 
mind the necessity for the absence of alkalis and other low temperature slag- 
forming constituents, is equally important. The various tests which deter
mine the value of a moulding sand are described and discussed. Among 
them are those for ascertaining the agglomerating power, the amount of 
colloid material, flocculation, and the expansion. The apparatus used in the 
tests is fully illustrated.—W. A. C. N.

Management and Warehousing of Foundry Sands. Metals and Materials 
Having Good Resistance to the Abrasive Action of Foundry Sand. J.-R. Delin 
(Bull. Assoc. Tech. Fonderie, 1932, 6, 109-114).—A discussion of the effects 
of various sands on the usual constructional materials of bins, silos, elevators, 
&c., in the foundry. Typical layouts of foundry plants are discussed, as well 
as the necessity of having a true conception of the angles of rest and frictional 
resistances that are likely to be present, and must bo taken into account. 
Tests on the abrasive resistances of rubber, nickel-chrome steel, laminated 
steel, and cast-iron with respect to sand are described.—W. A. C. N.

Foundry Sand Control. A. A. Grubb (Met. Ind. (N .Y.), 1932, 30, 64-65, 
100-101).—Abstracted from Trans. Bull. Amer. Found. Assoc., 1931, 2, (11), 
8-17. See this / . ,  1932, 50, 510.—I. M.

Practical Tests for Sands in the Foundry. P. Aulich (Usine, 1931, 40, (43), 
33).—Abstract of a paper presented to the 6e. Congrès International de 
Fonderie. See this J., 1932, 50, 641.—H. W. G. H.

Dust Removal from Used Sand. B. Trevis (Usine, 1931, 40, (43), 33).—An 
account of a paper read before the International Foundry Congress, Milan,
1931. See this / . ,  1932, 50, 641.—H. W. G. H.

Materials Handling in the Small Brass Foundry. D. G. Anderson and B. F. 
McAuley (Met. Ind. (N .Y .), 1932, 30, 349-351).—Abstract of a paper read 
before the American Foundrymen’s Association. See J., this volume, p. 42.

—I. M.
Mechanical Handling Equipment in Small Foundries. H. L. Hoefman 

(Mechanical Handling and ll'orfcs Equipment, 1933, 20, 12, 42-43).—Abridged 
report of an address to the National Founders’ Association, New York. The 
possibilities of utilizing mechanical handling systems in foundries casting as 
little as 25 tons per day are briefly reviewed.—J. C. C.

XIV.-SECONDARY METALS: SCRAP, RESIDUES, &c.

(Continued from p. 207.)

Metal Scrap will Provide World’s Need is Predicted. Anon. (Daily Metal 
Reporter, 1933,33, (19), 5).—The report of the President’s Research Committee 
(U.S.A.) on Social Trends states tha t since 1911 recoveries from scrap have 
increased much more rapidly than has production of virgin metal. In  1926, 
the following percentages of the total production were derived from scrap : 
aluminium 38, copper 35, antimony 31, tin 28, lead 23, zinc 19%. I t  is con
sidered that these proportions are likely to increase until the bulk of the world’s 
metal supply can be obtained from scrap.—P. M. C. R.

Secondary Metals. Thomas A. Wright (Met. Ind. (N.Y.), 1932, 30, 16- 
18).—A review of new developments during 1931 in the recovery and utilization 
of non-ferrous metal scrap.—A. R. P.
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XV.-FURNACES AND FUELS

(Continued from p. 207.

FURNACES
Some Developments in Metal Melting and Heat Furnaces. Anon. (Metal- 

lurgia, 1933, 7, 137-142).—The increasing demand for better and cheaper 
producta haa involved considerable development in melting and heating 
equipment, and a number of furnaces in which progress has been made are 
briefly surveyed and reviewed. Types of heating furnaces considered include 
pulverized-fuel melting furnaces, oil-fired oscillating furnaces used for melting 
brass, bronze, nickel-bronze, nickel-brass, and similar alloys as well as for 
copper refining, and oil- and gas-fired tilting furnaces of various designs for 
the rapid and economical melting of copper and aluminium alloys. Recent 
developments in heating furnaces for rolling-mill use and for forging purposes, 
and in heat-treatment furnaces for the hoat-treatment of aluminium alloys 
and the bright-annealing of copper wires and strip, are also dealt with, special 
reference being made to the careful selection of heating units in the case of 
pulverized coal, oil, and gas. The developments which have taken place in 
the mechanical handling of the material to be treated in furnaces are discussed.

—J .  W. D.
Continuous Metal Melting. Anon. (Gas J., 1933, 201, 749).—A thermo

statically-controlled continuous-melting furnace, heated by low-pressure gas 
or using air a t 18 in. water pressure, capable of melting 600 lb. of aluminium, 
is described. Under test, the furnace melted 338 lb. and 652 lb. of aluminium 
pier hr. a t different gas rates, with respective efficiencies of 48-6% and 39-8%.

—J. S. G. T.
The Use of Gas for Making Money at the Mint. Anon. (Gas World (Indust. 

Gas Suppt.), 1933, 5, (2), 16-18).—Furnaces and other equipment used for 
coin-making a t the Royal Mint, London, are briefly described and illustrated.

—J. S. G. T.
Large Scale Brass Annealing in Gas-Fired Muffles. W. Wirt Young, Jr. 

(Met. Ind. (N. Y.), 1932, 30, 102-104).—See J., this volume, p. 45.—I. M.
Furnace Bright-Anneals Copper Wire. J . B. Nealey (Heat-Treat. and 

Forging, 1932, 18, 599-600).—Cf. this J., 1932, 50, 582, 776, and this volume, 
p. 48.—J. H. W.

The Electric Furnace and the Alloy Age. John A. Mathews (Trans. 
Eleclrochem. Soc., 1932, 61, 143-160).—The First Joseph W. Richards Lecture. 
Metallurgical developments resulting from the steady advance in electric 
furnace practice are historically reviewed.—P. M. C. R.

Induction Furnaces (International Congress of Electricity). P. Bunet 
(Science et Industrie, 1933, 17, 14-1-145).—Report No. 11. A historical review 
is followed by a consideration of induction furnaces from the points of view 
of metallurgy and of economical shop practice; the cooling of the primary 
coil, on the efficiency of which depends tha t of the entire plant, is of great 
importance. The question of safety is considered, and notes are appended 
on low-power furnaces, on induced currents in cylindrical conductors, and on 
transformers.—P. M. C. R.

Lcad-Bath Furnaces. S. Z. Owen (Electric J ., 1932, 29, 525-526).—Lead- 
bath furnaces are economical below 1600° F. (871° C.) and heat 2-3 times as 
rapidly as air furnaces. By using two-point control, with thermocouples in 
the bath and near the heating elements, the temperature gradient can be kept 
a minimum. A circular pot has least top surface and is most economical. 
Variations in temperature in a 17-in. pot can be kept below ±  5° F. (±  3° C.) 
a t 1450° F. (788° C.), a t which temperature radiation losses are 25 watts/in .2
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or 8 kw./hr. Losses can bo halved by using a cover. Curves arc given showing 
tho relation between the weight of steel parts treated and the power consump
tion per day.—J. C. C.

Electric Heat-Treatment Furnaces. A. G. Lobley (J. Inst. Production 
Eng., 1930, 9, 186-199).—Seo this J., 1930, 44, 717.—J. C. C.

Control of Atmosphere in Heat-Treatment Furnaces. Robert M. Keeney 
(Technique moderne, 1932, 24, 23).—From Iron Age, 1931, 128, 690. See this 
J., 1931, 47, 612.—H. W. G. H.

Induction Furnace with Ferromagnetic Muffle and Automatic Temperature 
Regulation. R. Perrin and V. Sorrel (Technique moderne, 1931, 23, 481, and 
Usine, 1931, 40, (20), 29).—Abstract of a paper read before tho Acadćmio des 
Sciences. Seo this J., 1932, 50, 270.—H. W. G. H.

FU ELS
Fuels in Heat-Treating Furnaces. H. J . Gregg (Metal Progress, 1933, 23, 

(3), 37—40).—The increasing importance of automatic temperaturo control and 
of continuous or cyclio operation in heat-treatment must influence the choice 
of fuels, especially in view of tho stress now laid on furnace atmosphere and 
of the undesirability of oxpensivo part-time running. The advantages and 
limitations of fuel oil, electricity, artificial and natural gas, “ diffusion ” com
bustion, and butane, are considered and compared.—P. M. C. R.

On Metallurgical Coke. Seiji Tanaka (2'etsu-to-Hagane, 1928, 14, (6), 
463-477; Japanese J . Eng. Abs., 1932, 8, 79).—[In Japanese.] T. in
vestigated the properties of metallurgical coke manufactured in Japan by 
measuring its relative reactivity for carbon monoxide and also tho relative 
reactivity of coke substance. A test was finally carried out to estimate tho 
permeability of coke to gases.—S. G.

The Use of Pulverized Coal in the Foundry. Raymond Moine (Bull. Assoc. 
Tech. Fonderie, 1932, 6, 75-82).—A discussion of powdered-coal firing— 
historical, theoretical, and practical. Diagrams of crushing and storage 
plants, and a number of illustrations of actual plant are given. The 
discussion tends to bring out the essential advantages of this means of coal 
utilization over other earlier means.—W. A. C. N.

Distribution of Pulverized Fuel for Metal Working. Frank S. O’Neil (Power 
Plant Eng., 1932. 36. 162-163).—The application of a pulverized coal system 
to an existing metallurgical plant is described. Stress is laid on the method of 
automatic distribution, the adaptation of the burners to the typo of work, and 
on the reduced fuel consumption and annealing time, improved products and 
saving on the operating costs of the boilers.—P. M. C. R.

Pulverized Coal for Forge Furnaces is Excellent and Cheap. C. P. Blair and
C. E. Pond (Metal Progress, 1932, 22, (6), 24-28).—An account, illustrated by 
photograplis and scale drawings, of an installation of heavy forge furnaces now 
in operation a t Roanoke, Va., U.S.A. Pulverized Pocahontas coal is used as 
fuel, the escaping flame being utilized to maintain the preheating furnaee. 
Much of the equipment was made locally. Systems of distribution, aeration, 
and feed, of capacity and of temperature range are described. I t  is found that 
a reducing atmosphere can bo maintained continuously and that thero is com
paratively little wear on the furnace refractories, whilst the coal consumption i3 
reduced by 25%.—P. M. C. R.

The Trend of Pulverized Fuel Practice in U.S.A. and Canada. John Rogers 
(Fuel Economist, 1932, 8, 13-18).—Recent progress in pulverized fuel 
technology in U.S.A. and Canada is briefly discussed. The subjects dealt 
with include unit and central systems of firing, mills and fuel transport 
systems, furnaces, boilers and boiler control, and results obtained with various 
plant.—J .  S. G. T.
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Unit Firing v. Storage System in Pulverized Fuel. Anon. (Fuel Economist. 

1932, 8, 121-128).—The respective advantages of the unit and central 
systems of pulverized fuel supply aro discussed, reliability of plant and the 
influence of drying tho coal being amongst the subjects referred to. The two 
methods of firing aro illustrated.—J. S. G. T.

The Grindability of Coal. Anon. (Fuel Economist, 1932, 8, 157).—A 
memorandum on this subject prepared by a Committee appointed by the 
Institution of Mining Engineers is briefly referred to.—J. S. G. T.

Furnace for the Determination of the Ash of Solid Fuels. Horst Briiokner 
and Gert Seufort (Oas-u. Wasserfach, 1932, 75, 276-277).—Combustion of the 
fuel is accelerated by continuously withdrawing the gaseous products formed 
through a tube placed over tho crucible. In  the apparatus described tho 
crucible is heated by radiation from tho walls of tho furnace and by preheating 
the air used for tho combustion of the fuel.—B. Bl.

Coal Nomenclature. H. Clifford Armstrong (Fuel Economist, 1932, 8, 
67-68).—Confusion in the existing classification of coals of different sizes 
and descriptions, and the economic and commercial necessities of standardizing 
coals marketed are very briefly referred to.—J. S. G. T.

Coal and Coke. Ivan A. Given (Mineral Ind., 1932, 40, 74-108).—Statis
tical.—E. S. H.

Report of Committee D-5 [of A.S.T.M.] on Coal and Coke. A. C. Fieldner, 
H. C. Porter, and W. A. Selvig (Proc. Amcr Soc. Test. Mat., 1932, 32, (I), 436- 
438).—See this J ., 1932, 50, 512.—S. G.

XVI.—REFRACTORIES AND FURNACE MATERIALS

(Continued from pp. 20S-211.)

Refractories, Refractorers, and the Non-Ferrous Metal Industry. Frank S. 
Russell (Met. Ind. (Lond.), 1933, 42, 57-58).—A description of _the use of 
refractories and a discussion of the behaviour of refractorers in tho non-ferrous 
metal industry.—J. H. W.

Refractory Materials for Melting Pure Metals. H. B. Wahlin, 0 . D. Fritscke, 
and J . F. Oesterlo (Phys. Rev., 1932, [ii], 42, 911).—Abstract of a paper road 
before the American Physical Society. A study of various refractories has 
show'll tha t porcelain as well as magnesia crucibles volatilize and reduce suffi
ciently, when heated in a vacuum, to contaminate pure metals contained in 
them. Crucibles of pure, fused thorium oxide are tho most satisfactory and 
will witlistand heating in a vacuum for long periods of time. Special shapes 
of crucibles may be readily prepared by using moulds made of a fusible alloy 
which is melted off before firing. The crucibles should be fired to a  tempera
ture of 1800° C., care being taken to prevent the formation of thorium carbide, 
wliich, because of interaction with tho moisture of tho air, will cause the 
crucibles to break up.—S. G.

The Use of Unburnt Bricks for the Linings of Induction Furnaces. J . H. 
Chester and W. J . Rees (Trans. Ceram. Soc., 1932, 31, 243-252).—A method 
is described whereby an induction furnace can be lined with tongued and 
grooved unbum t bricks, the linings being sintered, without the aid of a metal 
former, by the molting of the first chargo. An account is given of 3 experi
mental trials.—S. V. W.

Sinterkorund—A New Ceramic Material. Anon. (Indust. Chemist, 1932, 8, 
150-152; also Ceramic Age, 1932, 19, 28-29, 36-37; and Automobiltech. Z„ 
1932, 35, 133).—Sinterkorund is made by sintering precipitated alumina at 
about 1800° C. I t  is highly resistant to alkalis and acids and also to molten 
aluminium, ferromanganese, and other alloys. As a crucible material it show's 
the greatest resistance of all known substances towards blast-f urnaco slag, lead 
carbonate, lead, and other metal silicates, &c. Sinterkorund is very resistant 
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to temperature changes and is impermeable to gases even a t 1720° C .; tho 
thermal conductivity is high. These properties make it useful as a refractory 
material for furnaces. The reaction of Niohrome heating elements with many 
supports and cements, forming silicates, is obviated by using Sinterkorund.

—E. S. H.
Refractories. Anon. (Refractories Bull. (John G. Stein <t- Co., Ltd.), 1932, 

Nos. 1-12).—A series of 2-page monthly Bulletins presenting some of the 
interesting features connected with silica and fire-clay refractories. Among 
the properties dealt with are refractoriness, refractoriness under load, the 
significance of the chemical composition of firebricks, silica volume changes, 
the burning of a firebrick, firebrick bonding, refractory cements, thermal 
expansion of firebricks, carbon monoxide disintegration, and refractories in 
service.—J. W. D.

Economics of the Use of Refractories. S. P. Mason (Blast Fur. and Steel 
Plant, 1932, 20, 512-514 ; Ceram. Abs., 1932,11, 495).—The items which enter 
into the cost of the brick are : (1 ) cost of material f.o.b. manufacturer’s plant;
(2) freight to consumer’s plant; (3) unloading into storage a t consumer’s 
p la n t; (4) delivering from storage to the furnace; (5) dismantling old furnace 
brickwork; (6) masons’ labour in building new brickwork; (7) mason helpers’ 
labour; (8) carpenters’ labour on forms; (9) lumber for forms; (10) cement;
(1 1 ) fuel for drying furnace to sta rt next run, and (12 ) idle furnace time. 
Methods for calculating the unit cost of the refractory are explained. Factors 
entering into materials and labour costs are enumerated and discussed.—S. G.

Castable Refractory. ------(Chem. and Met. Eng., 1932, 39, 626).—“ Cast-
Refract,” a new material, is said to bo capable of being cast or moulded on 
tho job, and also to produce a monolithic structure, air- and gas-tight, free 
from shrinkage, highly resistant to spalling, and of excellent refractory pro
perties up to its temperature limit of 2,600°-2,S00° F. (1427°-154S° 0.).—F. J.

High-Alumina Refractory Bodies. B. Rieke (Ber. deut. Iceram. Ges., 1932, 
13, 88-90; Ceram, ,46s., 1932,11, 493).—R. discusses the natural high-alumina 
refractory materials and the methods whereby the alumina content of refrac
tories can be increased writh an accompanying increase in refractoriness and an 
improvement of various other properties.—S. G.

Expansion Behaviour of Chassov-Yar Firebrick at High Temperatures. 
P. P. Budnikov and IV. Muller (Ber. deut. keram. Ges., 1932, 13, 153-157; 
Ceram. A6s., 1932, 11, 493).—Firebricks made up of the different kinds of 
Chassov-Yar clays were studied in regard to their expansion behaviour a t high 
temperatures.—S. G.

Expansion Behaviour of the Regular and Black «Silica Brick. P. P. 
Budnikov and W. Muller (Ber. deut. keram. Ges., 1932, 13, 28-31; Ceram. 
Abs., 1932,11, 492).—A comparison was made of tho expansion behaviour of 
a regular silica brick and a black silica brick. The latter is made with a 
mineralizer of furnace dust and has a higher sp. gr., bulk gravity, per cent, 
expansion, resistance to compression, and a lower porosity and water absorp
tion. A check also shows the black silica brick to consist of tridymito 40, 
cristobalite 20, and quartz 40% compared to tridymite 52, cristobalite 18, and 
quartz 30% for the regular silica briek.—S. G.

Chromite-Dinas Bricks. P. P. Budnikov and L. L. Mandelgrin (Zhurnal 
Prikladnoi Khimii (Journal Applied Chemistry), 1932, 5, (3/4), 299-302).— 
[In Russian, with German summary.] Attempts have been made to combine 
the high resistance of chromite bricks to the action of acid and basic slags with 
the high refractoriness and high deformation temperature of dinas bricks. 
Bricks made from 50: 50, 70: 30, and 80: 20 mixtures of quartzite (silica 
96-92, alumina 0-5, ferric oxide 1-35, and lime 0-73%), and chromite (silica 
12-76, alumina 10-59, ferric oxide 32-68, chromic oxide 29-13, lime 0-33, and 
magnesia 10-80%) after heating to 2100° C. contained undissolved Cr20 3,
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showing tha t chromic oxide does not form a compound with silica but remains 
dispersed in a finely-divided state throughout the conglomerate of crystalline 
tridymite and cristobalite and amorphous cement. Addition of chromite 
reduces the refractoriness and deformation temperature of dinas bricks owing 
to the high iron content, so tha t with a purer chromite, higher values for these 
properties should result. On the basis of the experiments it is recommended 
that chromitc-dinas bricks be produced from chromite containing a minimum 
of ferric oxide and their resistance to acid and basic slags carefully studied.

—M. Z.
Properties of Refractory Materials. Anon. (Eng. Rev., 1932,46,297-298).— 

Expansion, spelling, erosion, and chemical attack are briefly reviewed as 
possible sources of failure in refractories. British, American, and Continental 
methods of testing are summarized. The chemical constitution of firebrick 
is considered and the influenco of certain ingredients pointed out. A table of 
melting-points for various compositions of brick is given, with the approximate 
silica or alumina content of several refractories.—P. M. C. R.

The Thermal Conductivity of Fire-Resisting Ceramic Material. Its Calcula
tion from the Conductivity of the Constituents. A. Eucken (Forschungsheft 
353, 1932, 1-16).—A series of experiments was undertaken to determine the 
thermal conductivity of the following refractory materials and its dependence 
on the properties of the constituents: silica, fireclay, sillimanite, carbo
rundum, magnesite, and corundum. The conductivity depends less on the 
chemical than on the physical and crystallographic properties of the material, 
especially on the ratio of crystalline to amorphous material. A suitable formula 
for calculating the thermal conductivity is derived from a formula of Maxwell’s 
for electrical conductivity, suitably modified to take into account the high 
degree of expansion of the crystalline material. The application of this formula 
involves some difficulties in many cases, and extrapolation and approximation 
must be resorted to, and although the calculations will not give individual 
increments in the conductivity, they can be used to confirm the observed 
absolute values and to check the experimental temperature curves of a number 
of refractories.—J. H. W.

The Corrosion of Refractories—A Quantitative Durability Test. J . F. 
Hyslop and H. C. Biggs (Trans. Ceram. Soc., 1932, 31, 173-176).—After briefly 
referring to the chief types of corrosion tests for refractories, tha t developed 
by H. and B. is described. The test-piece is rotated in a furnace and flux fed on 
to it from a water-cooled spoon. The time taken for the flux to sever the 
test-piece is a direct measure of the durability of the refractory under the 
conditions of test.—S. V. W.

Apparatus for Measuring the Thermal Expansion of Refractory Materials 
in the Temperature Range 0°-1700° C. H. Reich (Ber. deut. keram. Ges., 1932, 
13, 157-166; Ceram. Abs., 1932, 11, 493).—A now apparatus for determining 
the thermal expansion of refractory materials over a range of 0°-1700° C. in a 
normal carbon-resistance furnace with comparatively simple auxiliary equip
ment is described. The reproducibility of the measurements was demon
strated by results of measurements. The serviceability of the apparatus for 
regular practice was demonstrated by two examples.—S. G.

Mistakes in Pressing Refractory Bricks. Hans Kremski (Tonind. Zeit., 
1932, 56, 814-815).—A description of faults, e.g., edge cracks, formation of 
bars, &c., which occur in moulding refractory bricks, and methods for avoiding 
them.—B. Bl.

Heat Insulation. H. N. Bassett (Eng. Rev., 1932, 46, 152-155).—A survey 
of the requirements of hcat-insulation for high-temperature work, together with 
a summary of the properties of kieselguhr, asbestos, rock wool, slag wool, 
magnesia mixtures, aluminium foil, and various more complex proprietary 
materials.—P. M. C. R.
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Asbestos for Insulating Purposes. Anon. (Eng. Rev., 1932, 46, (1), 13).— 
A short account of the sources, properties, and preparation of blue asbestos.

—P. M. C. R.

XVII. -  HE AT-TRE ATMENT

(Continued from p. 212.)

Research in Bright-Annealing Brass and Other Metals. Anon. {Met. In i.  
(N.Y.), 1933, 31, 16).—-A review of improvements made during the year 1932.

—A. R. P.
On the Heat-Treatment of Metal Strip in Continuous Annealing Furnaces.

—II. 0 . Junker (Z. Melallkunde, 1932, 24, 301-302).—See this J., 1932, 50, 
694. The influence of different methods of pickling brass strip and of the 
rate of passage through the annealing furnace on the course of the heating 
curve of the strip is graphically shown. The influence of heat-treatment on 
the quality of metal strip is discussed with reference to  the annealing conditions 
in the continuous annealing furnace.—M. H.

Progress in the Annealing of Wire. O. S. Haskell (Wire and Wire Products, 
1933, 8, 37-39).—An electric furnace for batch-type annealing and the method 
of low uniform bright-annealing of copper wire are described and the various 
requirements for the equipment are given.—J. H. W.

XVIII.—WORKING

(Continued from pp. 212-210.)

The Hot-Extrusion of Hard-Brass “ Ms 58”  [58 : 49-41: 2-1 Copper-Zinc- 
Lead Alloy]. R. Hinzmann [Z. Metallkunde, 1933, 25, 67-70).—In the rear 
end of hot-extruded rods the (a -f- P)-structure is granular owing to tho 
temperature having fallen too far in the last stages of the extrusion. This 
structure causes cracking on subsequent hot-pressing; its development can be 
prevented by tho use of smaller ingots or hy increasing the rate of extrusion. 
The extrusion temperature should be as high as possible without overheating 
of tho front ends of the extruded rods. The temperature of tho material for 
tho subsequent hot-pressing should, however, be as low and the heating period 
as short as possible.—M. H.

Investigations on the Stress Distribution in the Roll-Gap. E. Siebel and 
W. Lueg {Mitt. A.-IK. Inst. Eisenforschung, 1933, 15, 1-14).—The vertical 
rolling pressure over tho wholo breadth and length of the roll gap has been 
measured by means of a piezo-electric device for copper, aluminium, and iron 
in various conditions. Tho results for unrestricted broadening of the metal in 
tho roll confirm those deduced theoretically by E. Siebel (this J., 1929, 42, 
648; 1930,44,678) and T. von Karman (this J . , 1925,34,604). The maximum 
of the rolling pressure, however, is loss sharply defined. As the material enters 
the roll gap the vertical stress <S„ rises very rapidly to a mean value about 
15% above that of the resistance to flow in the cone-compression test; as it 
leaves the rollgap, which, owing to the deformation of the rolls, extends a little 
to tho far side of tho middle plane of the unloaded rolls, Sc falls rapidly to zero 
as the metal springs back elastically. The maximum value of S, occurs slightly 
beyond the point of closest approach of the rolls and then decreases both in tho 
direction of rolling and also laterally. Compression stress models have been 
determined for various rolling conditions. The resultant of the vertical rolling 
pressure lies nearer to the end of the roll gap the greater is the specific reduction 
in thickness. With the same absolute reduction in thickness the influence of 
the horizontal component of the force on the specific rolling pressure increases
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with decreasing initial thickness of the metal being rolled. With artificially 
increased friction between the rolls and the metal Sv and its decrease on both 
sides of the gap increase markedly. In the longitudinal direction in the metal, 
compression stresses are produced in the roll gap, whereas on the sides tensile 
stresses develop; both aro increased by increasing the friction. The rolling 
pressure is reduced in drawing rolls which aro not power-driven. In hot- 
rolling tests on rectangular rods the specific rolling pressure rises only a little 
above tho compression resistance when the diametor of the rolls is large. The 
relative movement of tho metal against the roll surface has been estimated; it 
appears to proceed generally in tho direction of tho maximum fall in pressure 
and is, in the region of tho roll gap a t tho edges of tho rod, greater in the 
transverse direction than in tho direction of rolling.—J. W.

The Non-Ferrous Rolling Mills. William .1. Pottis (Met. Ind. (N .Y .), 1932, 
30, 13-14).—A brief review of modern rolling-mill practice with special 
roferenco to tho non-ferrous metal industry.—A. It. P.

Effect of Temperature and Impurities on the Rolling of Zinc. I.—Rolling 
Tests on Electrolytic and Refined Zinc at Different Temperatures. II.—Effect 
of Impurities on the Rolling of Zinc. 0 . Bauer and P. Zunkcr (Mitt. Material., 
Sonderheft 21, 1933, 93-102).—See this J . ,  1932, 50, 701.—J. W.

Structure of Cold-Drawn Tubing. John T. Norton and R. E. Hillier (Trans. 
Amer. Inst. M in. Met. Eng., 1932, 99, (Inst, Metals Div.), 190-201; discussion, 
201-202).—See this J . ,  1932, 50, 191.—S. G.

Aluminium Cases and Boxes. J . Bally (Rev. Aluminium, 1932, 9, 1941- 
1947).—The manufacture of aluminium cases and boxes by stamping and 
pressing and the methods of finishing these articles aro described.—J. H. W.

Workability of High Brass Sheet. M. H. MedwedefI (Metal Progress, 1933, 
32, (2), 18-22),—The correct framing of specifications for commercial a-brasses 
is of the first importance to the user; for maximum efficiency and cheapness 
a balance must be arrived a t between hardness and ductility. Works methods 
for rapidly measuring these qualities are discussed; tho Erichscn or Olsen 
ductility tests may bo substituted for ordinary tensile testing if the latter is 
considered too lengthy and cumbrous a method, and, subject to certain 
definitely formulated limitations, tho Rockwell hardness test is recommended. 
The influence of grain-size is discussed; tho addition of a provision for grain- 
size to tho specification is desirable. Typical analyses of commercial brasses 
are given, and Rockwell figures for “ high-brass ” sheets of varying degrees of 
temper and thickness aro appended. Certain special brasses are discussed.

—P. M. C. R.
Hot Brass Pressings. J . Willis Beard (Machinery (Lond.), 1932, 41, 249- 

252).—An illustrated account of a paper to the Scottish Local Section of the 
Institute of Metals. A general review is given of the use of friction or screw- 
type and crank-type presses for making hot-pressings. The importance of 
correctly designing dies so th a t the metal will flow to tho best advantage is 
emphasized and questions relating to die steels, split dies, provision for air 
release, and lubrication are briefly discussed. Metals commonly used for 
pressings include forging quality brass (copper 58-60, lead up to 2%, zinc 
balance), manganese-“ bronze ” (copper 58, lead up to 1, manganese 1, iron
0-1%, zinc balance), Naval “ bronze” (copper 61, tin 1%, zinc balance), and 
high-conductivity copper. Nickel-bronze, aluminium-“ bronze,” silicon- 
copper, aluminium-zinc, and aluminium-silieon alloys can also be used for 
pressings.—J. C. C.

Straightening of Alloy Airscrew Blades. H. E. F . (Aircraft Eng. Workshop 
and Prodn. Section, 1932, 4, (46), 4).—Aluminium alloy blades which have 
been bent or twisted in minor accidents can usually bo straightened. If the 
deformation is slight, tho blades can be straightened by a qualified engineer.
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If the deformation is considerable, the blades are annealed, re-formed, heat- 
treated, and finally straightened, but this should be done by the manufacturer.

—H. S.
Machine Tools for Light Metals. Ph. Kclle (Z. Metallkunde, 1931, 23, 

309-313; and (summary) Metallurgist (Suppt. to Engineer), 1932, 8, 46- 
47).—The nature and operation of tools for the working of light metals are 
explained. The tungsten carbide tools have proved most suitable for drilling 
light alloys containing silicon (Silumin, Alusil); for the other aluminium alloys 
high-speed tool steels are sufficient. In  connection with the description of 
certain machino tools, the machining of a light-metal piston by turning the 
outside, the grooves, and the convex face is discussed.—M. H.

Diamond Tools in the Machining of Metals. A. Meyer ( We rkzc.u g (Suppt. 
to Maschinenkonstrukteur), 1932, 8, (17/18), 101-103).—M. reviews the 
construction, application, and performance of diamond tools, which, ho 
considers, should be used to supplement those of Widia (see F. K. 
Bock, Maschinenkonstrukteur, 1931, 64, 220; J., this volume, p. 52). Light 
alloys, bearing metals, copper, brass, synthetic products, hard rubber, 
and paper, and commutator materials containing mica are easily cut by 
diamond tools, which show no signs of wear after an output of more than 100 
times that given by other high-grade tool materials. For iron and steel the 
performance of diamond does not justify its adoption, but the Widia or 
Stellite tools preferable here are improved by finishing with diamond dust of 
suitably selected grain-size. Suitable forms, cutting angles and speeds, for 
diamond tools arc quoted from results obtained in use.—P. M. C. R.

Diamond-Hard High-Speed Cutting Alloy [Ardoloy]. Anon. (Mech. World, 
1932, 92, 277).—Ardoloy is a high-speed cutting alloy made from British 
materials. Examples are given of the cutting speeds possible with this alloy, 
including the following: copper, aluminium, and soft brass as fast as the 
machine will allow; cupro-nickel 350-500 ft./m inute; hard brass, phosphor- 
bronze, manganese-brass, gun-mctal, Admiralty bronze, &c., 750-1250 ft./ 
minute; aluminium alloys 300-750 ft./minutc.—F. J.

Armstrong Armide Cutting Tools. Anon. (Automotive Ind., 1932, 67, 
499).—Armide, a carbide cutting alloy, is said to remain cool and securely 
brazed, although the cutting edge runs red-hot, because of the low thermal 
conductivity of the material. Since Armide does not alloy with steel or iron, 
the edge remains smooth and clean, thus obviating grooving.—P. M. C. R.

The Grinding of Tools with Widia Cutting Parts. J. Alberts (Werkzeng 
(Suppt. to Maschinenkonstrukteur), 1932, 8, (5/6), 32).—Silicon carbide 
(carborundum) gives the best results in preparing Widia tools, Instructions 
are given for wet and dry grinding, attention being directed to speed of grinding 
wheel, pressure, and the avoidance of overheating. The last consideration 
makes it desirable to avoid dry grinding when possible : for the same reason, 
automatic grinding may prove unsatisfactory. Semi-automatic and other 
special methods are briefly described.—P. M. C. R.

XIX.-CLEANING AND FINISHING

(Continued from pp. 210-217.)

Industrial Metal Degreasing. Anon. (Met. Ind. (N .Y.), 1932, 30, 473- 
474).—Liquid-phase and vapour-phase degreasing with organic grease solvents 
are briefly described __and a modern type of vapour degreasing plant is 
illustrated.—A. R. P ."

Additions to Pickling Baths and Disposal of Waste Liquors in Metal Pick
ling. ------ Freitag (Oberflachentechnik, 1932, 9, 99-100).—The function of
inhibitors in pickling baths is briefly discussed and hints regarding the recovery 
of valuable materials from waste liquors are given. Spent pickles from
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copper and brass works should be treated with scrap iron to recover the dis
solved copper, which may amount to 7-10% ; as the acid used in pickling may 
contain arsenic, the vats used in recovering the copper should bo well ventilated 
to remove the highly dangerous arsinc evolved with the hydrogen.—A. R. P.

Electrolytic Production of Protective Oxide Films on Aluminium and Its 
Alloys Especially for Subsequent Colouring. Georg Buchner (Oberfluchen- 
technik, 1932, 9, 127-128).—The production and colouring of these films are 
briefly outlined.—A. R. P.

The Alumilite Process. Anon. (Machinery (N.Y.), 1932, 39, 217).—The 
Alumilite process is an electrolytic process for applying a plain or coloured 
coating to aluminium and its alloys. I t  is worked at 200° P. (93° C.). Cf., 
J., this volume, p. 245.—J. C. C.

Colouring of Cadmium-Plated Articles. H. Krause (Z. V. d. Kupferschmied., 
1932, 44, 192-196).—Recipes are given. See also this J., 1932, 53, 192, 504.

—M. H.
Researches on Potassium Permanganate-Copper Sulphate Pickles [for 

Colouring Copper Alloys]. H. Krause (Mill. Forschungsinst. Edelmetalle, 
1932, 6, 64-67).—Cf. this J., 1932, 50, 706. Substitution of 10% of the copper 
sulphate content of permanganate-copper sulphate pickles for colouring 
copper and its alloys by an equal amount of copper nitrate gives a deeper 
brown colour on copper and a brown colour free from greenish tin t on brass; 
larger proportions of copper nitrate increase the depth of colour and rate of 
formation, but reduce the adherence of the film, whilst copper chloride 
additions produce totally unsatisfactory results. Substitution of part of the 
copper sulphate by nickel, zinc, or cadmium sulphates yields paler films with 
a slight greenish tint. Addition of iron salts invariably results in poorly 
adherent films of unsightly colour. Potassium chlorate additions produce 
brighter, more yellowish, or reddish films.—A. R. P.

Colouring of Copper and Iron in Fused Salts. H. Krause (Milt. Forschungs
inst. Edelmetalle, 1932, 6, 74-81).—The colours produced under various con
ditions of time and temperature on iron, copper, copper-plated iron, and 
Tombak in fused nitrate, hydroxide, nitrate-hydroxide, nitrite, nitrite— 
nitrate, nitrite-hydroxidc, nitrate-nitrite-hydroxido, nitrate-permanganate, 
and nitrite-permanganate baths, are tabulated.—A. R. P.

Patina. Carl Rancke (Oberflachentechnilc, 1932, 9, 111-113).—The com
position of numerous solutions used to produce various coloured surface films 
on copper or copper-plated metals is given.—A. R. P.

Investigations on Brass Colouring by Pickling [in Sodium Lead Thiosulphate 
Solution). Georg Gross (Metallwaren-Ind. w. Qalvano-'l'ech., 1932, 30, 455- 
456).—By pickling 63 : 37 brass in a solution containing 124 grm. of sodium 
thiosulphate crystals and 38 grm. of lead acetate crystals per litre various 
coloured patinas can be obtained, varying from pink through golden-brown to 
different shades of blue and grey, according to the time and temperature of 
immersion and the pre-treatment of the surface. By addition of tartrates the 
bath can be operated a t room temperature, a t which it is much more stable; 
a deep steel-blue tone can be obtained in 12 minutes.—A. R. P.

Polishing vs. Plating Standards. Ernest Lamoureux (Met. Ind. (N .Y .), 
1932, 30, 153-154).—Polishing is considered to be the weak spot of the plating 
industry; methods for improving it are briefly discussed. Most of the polish
ing, it is considered, should be done on the base metal before plating, so tha t 
only the minimum of buffing is subsequently required to produce a bright 
plate.—A. R. P.

Mass Production Polishing of Aluminium Ware. Anon. (Giesserei, 1932, 
19, 169).—The articles are first pickled in dilute caustic soda solution, then 
rotated in an iron drum with steel balls and a polishing mixture consisting of 
6 parts of pumice, 4 parts of vaseline, 1 part of montan wax, 2 parts of rouge, 
and 10 parts of Vienna chalk.—A. R. P.
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Polishing Operations for Aluminium Ware. E. A. France, Jr. (Abrasive 

Ind., 1932, 13, (11), 16-17; Ceram. Abs., 1933, 12, 1).—In the plant of the 
Aluminium Cooking Utensil Co. (U.S.A.), aluminium cooking utensils aro 
produced in large quantities. The grinding and polishing operations aro 
interesting.—S. G.

Modern Polishing Methods in Cleaning Ornamental Castings. Anon.
(Abrasive Ind., 1932, 13, (2), 32-33; Ceram. Abs., 1932, 11, 220).—Modem 
ornamental cast metal is superior to that formerly made. This article illus
trates and describes briefly some abrasive operations followed in cleaning and 
finishing aluminium and Monel metal castings.—S. G.

Fine Finishing of Metal Surfaces. Friedrich Huth (Emailletcch. Mcmats- 
Bldtter, 1932, 8, (10), 75-76; Ceram. Abs., 1933, 12, 1).—A brief discussion of 
the materials used in producing different types of finishes on metal surfaces 
indicates that the polishing media include silica sand, chalk, iron oxide, chrome 
oxide, and tripoli. The separation of these materials according to the different 
grain-sizes for different steps in the polishing process, the relative merits of 
each as a polishing medium for different types of metals, and the preparation 
thereof for most efficient polishing aro discussed.—S. G.

Shape of Abrasive Grains. Henry R. Power (Metal Cleaning and Finishing, 
1932, 4, 563-564; Ceram. Abs., 1933, 12, 1).—In order to test the uniformity 
of shape and size of abrasive grains so as to meet specifications, an apparent 
density or shape test was developed. This is carried out by bumping or jo lt
ing a known weight of each variety in a vessel and then measuring the volume 
occupied by each. The grain th a t “ packs ” best and is of apparent high 
density is that which is most uniformly shaped. The equipment used is 
briefly described.—S. G.

Matching Abrasive Grain Samples. Torrey Allen (Metal Cleaning and 
Finishing, 1932, 4, 105-106; Ceram. Abs., 1932, 11, 285).—The reasons for 
differences in gradings of abrasives aro discussed.—S. G.

XX.—JOINING

(Oontimied from pp. 217-219.)

Treatment of Duralumin Rivets with Solid Carbon Dioxide. K. L. Meissner 
(Z. Metallkunde, 1932, 24, 310-311).—Age-hardening of quenched rivets can 
be almost completely suppressed by storage in solid carbon dioxide (so called 
“ dry ice ” ), so that they are in a forgeable condition for a  longer period. I t  is 
stated tha t quenched Duralumin rivets can be satisfactorily hammered after 
4 hrs.’ and even after 8 hrs.’ ageing a t room-temperature. This time is 
considerably longer than tha t generally in use in the U.S.A. (0-3-1 hr.).—M. H.

Brazing and Welding Technique. D. J . Thomas (Mech. World, 1932, 92, 
285-287).—Blowpipe brazing, dip-brazing, the Hyde process of welding or 
soldering, electric, and oxy-acetylene welding, and burning-on aro discussed. 
The technical details and limitations of each process arc described, joints in 
both ferrous and non-ferrous materials being considered. Dip-brazing appears 
to give botter and moro reliable results than blowpipe brazing, and electric 
welding has a less harmful effect on the metal adjacent to the weld than 
oxv-acetyleno welding.—F. J.

Brazing Alloy. Anon. (Cheni. and Met. Eng., 1932, 39, 628).—Quick 
penetration, self-fluxing characteristics and a 1 ow melting point of 1300° F. 
(704° C.) are important features of a new brazing alloy containing silver, 
copper, and phosphorus, under the trade name of “ Sil-Fos.” I t  is used for 
producing joints in copper, brass, and bronze, and gives an average tensile 
Btrength of 33,000 lb./in .2 (14-7 tons) in copper to copper joints.—F. J.

Small Blowpipe. Anon. (Mech. World, 1932, 92, 395).—A small blowpipe, 
for use on any ordinary gas supply, suitable for soft and hard soldering, light
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brazing, &c., is illustrated. I t  can bo -worked by mouth-blowing, or, if long, 
continuous blowing is required, by connecting a football bladder to the air 
supply by means of a tec-piece.—F. J .

Aluminium Solder [N.U.E.]. Anon. (Machinery (Lond.), 1932, 40, 540).— 
An aluminium solder is marketed under the name N.U.E.—J. C. C.

Aluminium Solder [Sterlinite]. Anon. (Machinery (Land.), 1932, 41, 354).— 
Sterlinitc melts a t 250° C., needs no flux, and is applied by contact with the 
previously heated metal.—J. C. C.

Facts about Soft Solder. George 0 . Hiers (Dutch Boy Quarterly, 1932, 10, 
(1), 6- 8).—Of. this 1932, 50, 111. Discusses the composition and proper
ties of lead-tin solders, the tecluiique of soldering, and the use of fluxes.—E. H.

Cadmium Soldering. G. Montelucci (Aerotecnica, 1932, 12, 291-313).— 
Recalls the use of some lead-cadmium solders during the war and some recent 
researches, especially those by Deeley on cadmium-zinc solders, which are 6 
times more resistant to slow stresses than tin-lead alloy. Tests are described 
on the suitability of the cadmium-zino eutectic as a substitute for the usual 
solders. The shear strength is about twice tha t of the lead-tin alloys; another 
advantage is in the soldering of iron or copper in the corrosion-resistanco of 
the soldered joint. The use of the zinc-cadmium eutectic as a substitute for 
brazing, is also anticipated.—G. G.

Applying Solder with Air Under Pressure. Anon. (Compressed A ir May., 
1932, 37, 3989).—Solder finds increasing application in automobile work since 
the introduction of the all-steel body, especially in the filling of dents. A 
spraying apparatus is described for the mechanical application of solder, the 
use of which is claimed to obviate warping, damage to paint, and waste of 
metal, gas, and time.—P. M. C. R.

Economy in Soldering. E. E. H. (Machinery (Lond.), 1932, 40, 362-363; 
correspondence 434).—Figures are quoted to show how the composition of solder 
wire and the size and form of its cross-section (whether round or rectangular) 
can affect the quantity of solder used and the time taken in carrying out a 
particular soldering operation.—J. C. C.

Temperature of Wiping Solder is Most Important. G. P. Dillon (Telephone 
Eng., 1933, 37, (1), 17-18).—Antimony is sometimes added to solder to pro
duce a bright appearance, but it causes loss of strength and brittleness. 
Traces of zinc render solder worthless, as does more than 0-08% of copper. 
Sulphur, bismuth, mercury, cadmium, arsenic, and phosphorus are possible 
and undesirable impurities. Old scrap solder is usually unsatisfactory, but if 
it must be used it may be improved by the following treatm ent: tho metal is 
heated to 800° F. (427° C.), sulphur and resin are added, and after being well 
stirred, the metal, is slummed; tallow is added to liberate most of the 
remaining sulphur, and the required degree of fineness is produced by adding the 
necessary quantity of tin.—II. F. G.

Soldering and Its Importance to the [Telephone] Industry. Roy Blain 
(Telephone Eng., 1930, 34, (5), 17-18).—Practical notes are given. Resin, 
without other admixture, is considered the only suitable flux for small elec
trical connections. Solder made from scrap metals is most objectionable, as 
traces of antimony, zinc, and/or aluminium, which are frequently present, 
prevent a good electrical joint being made, and may give rise to corrosion.

—H. F. G.
Acid Core Solder Used in Telephone Work. B. C. Burden (Telephone Eng., 

1932, 36, (10), 13-14).—Acid core solder is recommended for use on galvanized, 
copper, and bronze wire, but acid remaining on the wire should be neutralized 
with soda.—H. F. G.

Copper to Iron Connections Must Be Soldered. Anon. (Telephone Eng., 
1931, 35, (3), 30).—A brief note on telephone cable connections.—H. F. G.
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XXI.—INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 1G8-172.)
British Standard Specification lor Wrought Light Aluminium Alloy Bars

lor General Engineering Purposes.  (Brit. Stand. Inst., No. 477, 1933,
1-13).—This specification covers the alloy known as Duralumin and is for 
alloys of sp. gr. not greater than 2-85. The aluminium used is to be in accord
ance with British Standard Specifications Nos. 359 (9S%) or 300 (99% alumin
ium), the copper is to be electrolytic, with only scrap of maker’s own manu
facture. The chemical composition specified is : copper 3-S-4-5, manganese
0-4-0-7, magnesium 0-4-0-7%, with aluminium the remainder and iron, as 
impurity, not more than 0-75%. The bars may bo extruded, rolled, or forged 
as required. The minimum specified tensile strength (tons/in.2), proof 
stress (0-15% permanent extension), elongation, and reduction of area 
respectively arc : for bars up to 2f in. diameter 25, 15, 15, 20; for bars above 
2$ in. to 4 in. in diameter 22, 12, 15, 20; and for bars above 4 in. to 6 in. 20, 
10, 15, 20. Tables are appended showing permitted margins of manufacture 
in dimensions and notes on the heat-treatment of the alloys arc given.—R. G.

British Standard Specification for Wrought “ Y ’’-Alloy Bars for General
Engineering Purposes.  (Brit. Stand. Inst., No. 478, 1933, 1-13).—The
aluminium used is to be in accordance with British Standard Specifications 
No. 359 or 360, and the copper electrolytic with only maker’s scrap. The 
alloy is required to contain: copper 3-5-4-S, nickel 1-8-2-3, magnesium
1-2-l-7%, with aluminium the remainder and maximum impurities iron 0-5 
and silicon 0-6%. The bars may be extruded, rolled, or forged as required. 
The minimum specified tensile strength (tons/in.2), proof stress (0-15% per
manent extension), elongation and reduction of area respectively a re : for 
bars up to 2§ in. diameter 23-5, 14, 15, 25; for bars above 2$ in. to 4 in. dia
meter 21-5, 11, 15, 25; and for bars above 4 in. to 6 in. diameter 18, 10, 15, 25. 
Other clauses deal with freedom from defects, test samples, and re-tests. 
Tables are appended showing permitted margins of manufacture in dimensions, 
and notes on the melting preparation of the alloy and its lieat-treatment áre 
added.—R. G.

S.A.E. Specifications for Sheet Duralumin (Alloy No. 26). Anon. (Machinery 
(N.Y.), 1932, 39, (Data Sheet 238), 200a).—Specifies physical properties and 
thickness tolerances for aluminium alloy S.A.E. No. 26, commonly known as 
“ Dural ” or “ 17S.”—J. 0. C.

Report of Committee B-7 [of A.S.T.M.] on Light Metals and Alloys, Cast 
and Wrought. J . B. Johnson and J . A. Gann (Proc. Arner. Soc. Test. Mat., 
1932, 32, (I), 292-293).—See this J., 1932, 50, 495.—S. G.

Removal of Beer Scale from Aluminium, V2A Steel and Other Metals. 
A. Freymann (Schw. Brau.-Itunds., 1933, 44, 13; J. Inst. Brewing, 1933, 39, 
128).—Tests have been made with “ TST ” for the removal of beer scale from 
the surface of aluminium and other metals. This preparation, which is 
obtained in the form of a paste, is an acid derivative of benzol, contains no 
nitric acid, and is non-poisonous. I t  does not require an asbestos brush for 
its application, as does nitric acid, which it  replaces. In addition, no gas is 
evolved, and the danger from nitrous fumes, which is present with the use of 
nitric acid, is avoided. V2A steel, iron, and pitch are not attacked, whilst its 
effect on aluminium, copper, and brass is exceedingly slight. An aluminium 
surface coated with “ TST ” for 24 hrs. lost 0-018 grm. of metal per 100 cm.2, 
compared with 0-0617 and 0-2823 grm., respectively, with 15% and 8% 
solutions of nitric acid. If the coating is allowed to remain for 2-3 hrs., only 
one application is usually necessary, but even in stubborn cases where the 
scale is relatively thick, a period of 24 hrs. is more than sufficient.—S. G.
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XXIV.—BOOK REVIEWS

(Continued from pp. 223-224.)

The Alloys of Iron and Molybdenum. By J. L. Gregg. (Alloys of Iron Re
search, Monograph Series.) Med. 8vo. Pp. xii -f  507, with 154 illustrations. 
1932. New Y ork: McGraw-Hill Book Co., Inc. (§6.00.) London: 
McGraw-Hill Publishing Co., Ltd. (36$. net.)
The task of collecting data with reference to alloys of iron and molybdenum, distributed 

as it is so widely through the literature of the world, is indeed a formidable one. In the first 
place, excepting for the pure iron-molybdcnum alloys, very little systematic work would 
appear to have been carried out. Much of the data obtainable is rather in the nature of various 
tests conducted for industrial purposes. The author of this book is heartily to be congratulated 
on the excellent manner in which he has collected together data on this subject.

The book Is well arranged into separate chapters, beginning with a general survey of the 
work, processes of extraction, and other introductory paragraphs. Following on this is an 
exhaustive treatment of the iron-molybdenum alloys, molybdenum steels of every' type, and 
molybdenum cast-irons. There does not appear to be any' feature missed. At the end of 
each chapter the author gives a summary" of that chapter, and one cannot help but remark on 
the impartial attitude he adopts. These summaries do, however, give one the impression of 
a certain paucity in the data referring to molybdenum alloys, and also that certain investiga
tions carried out on them require considerable revision and experimental rc-determination. 
One excellent feature of the book consists of tables of mechanical tests, which, when possible, 
are augmented by graphs. Other properties, such as machinabillty, electrical resistance, mag
netic properties, are amply dealt with; in fact, very little appears to have been missed.
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Although a book of this nature is essentially a reference book, it is eminently suited for 

students and those who wish to specialize in alloy steels. It is excellently written, and the 
printing and paper are good. Photomicrographs are given of the iron-molybdcnum alloys and 
molybdenum cast-lrons, but photographs of molybdenum steels, with the exception of high
speed steels, are not given so fully as is perhaps desirable. This may be because molybdenum 
steels in the correctly treated condition arc composed largely of fine sorbite, and a mention of 
this in the text Is perhaps all that is necessary.

After reading the book one’s Interest in molybdenum steels is certainly increased, and the 
metallurgical reader should be inspired to carry out further research on the effect of this 
valuable alloying clement. The book is published under the auspices of the Iron Alloys Com
mittee of the Engineering Foundation, and It is hoped that further publications by this Com
mittee of an equally high standard will rapidly follow.—J. II. Andrew.
Practical Microscopical Metallography. By Richard Henry Greaves and 

Harold Wrighton. Second edition, revised and enlarged. Med. 8vo. Pp. 
x i- f -25Ö, with 311 illustrations. 1933. London: Chapman and Hall, 
Ltd. (185. net.)
The first edition of this book, which appeared in 1924, was a notable contribution to the 

literature of the subject, and the second, revised and enlarged edition, which Is now published, 
is a very welcome sequel. An Idea of the enlargement of this edition is given not only by the 
increase in the number of pages, now 250, but also by the greater number of photomicrographs 
and illustrations in the text; tills edition contains 311 figures, of which 200 are photomicro
graphs, whilst the first edition had 184 figures, 141 being photomicrographs.

A new chapter on “ Low Power Photomicrography and Macrography,” and new sections 
bn the macrographic examination of steel and of copper alloys are valuable additions. Other 
sections, such as those dealing with photomicrographic technique, the structure and constitution 
of alloys, alloy steels, aluminium alloys, &c., have been considerably expanded.

Dr. Greaves’ and Mr. Wrighton’s book is so admirably written and produced, and the exten
sive collection of photographs of micro- and macro-structures of ferrous and non-ferrous metals 
and alloys is so excellent, that there is little to criticize. Attention may, however, be directed 
to Fig. 308, which is given as the structure of “ copper-tin-antimony bearing metal containing 
3-5 per cent, copper, 3-5 per cent, antimony, and the remainder tin.” The structure shown is 
scarcely typical of this tin-base bearing metal, which should have no cubic crystals of SbSn. 
Perhaps the 3*5 per cent, antimony is a misprint for 8-5 per cent.—0 . F. Hudson. 
Einführung in die Metallographie. Von Paul Goerens. Med. 8vo. Sechste 

Auflage. Pp. xvi 4* 392, with 485 illustrations. 1932. Halle (Saale): 
Wilhelm Knapp. (Geh., R.M. 15.50; geb., R.M. 17.)
In this, the sixth edition, of this well-known work it has been found necessary to introduce 

a few important alterations in order to bring it Into line with modern developments both in 
theoretical and in practical directions. A new chapter has been written embodying the prin
ciples of X-rays and their applications to the examination of metals and alloys. The discussion 
on the use of ternary diagrams has been developed, and other equilibrium diagrams have been 
amended in order to bring them up to date so that they embrace the results of the more impor
tant recent Investigations. In the section devoted to practical considerations diagrams of 
apparatus designed and employed during the last few years have supplanted those of more 
ancient date. Emphasis may be again laid on the clarity of the text, the illustrations and 
diagrams. The high standard is maintained tliroughout.—W. A. C. Newman.
Handbuch der Spritzgusstechnik der Metallegierungen einschliesslich des Warm- 

pressgussveriahrens. Grundlagen des Spritzgussvorganges. Konstruk
tionsprinzipien der Spritzgussmaschinen und Formen nebst Ausiiihrungs- 
beispielen. Werkstoffkunde. Werkstattspraxis. Von Leopold Frommer. 
Med. 8vo. Pp. xvii +  686, with 244 illustrations. 1933. Berlin: Julius 
Springer. (Geb., R.M. 66.)
This book deals thoroughly with pressure die-casting, a process now of great importance in 

mass production of metal parts. The author is to be congratulated on presenting the first 
treatise dealing adequately with this subject and on the practical way in which he has handled 
It. The book is very well printed and illustrated.

To Indicate the scope of the book the main section healings are given, the numbers in brackets 
Indicating the number of pages devoted to each. The flow of metal In the mould (63); mould 
design and construction (121); casting machines (148); arrangement of mould on machine 
(53); industrial die-casting machines (73); alloys (151); die-casting practice (48); mathe
matical calculations (12). Some account is given of the " press-casting ” process which has 
extended practical machine die-casting to brass and other higher-mclting-point alloys. In 
general, the book contains much of interest both to the producer and to the user of die-castings 
and all metallurgists should welcome it as a source of reference to a branch of practice which, 
has developed so rapidly in recent years.
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Gegossene Metalle und Legierungen. Grundlagen der Metallgiessereitech- 

nischen Werkstoffkunde. Von Willi Claus und A. H . F. Goederitz. Heraus
gegeben im Aufträge des Vereins deutscher Giesscreifaclileutc. Demy 4 to. 
Pp. xii 4* 346, with 107 figures and 174 largo tables. 1933. Berlin: M. 
Krayn Technischer Verlag, G.m.b.H. (Geb., U.M. 68.)
This volume is devoted entirely to the non-ferrous metals and alloys from the point of view 

of their molting and casting. It assembles a vast amount of information on the subject, and 
the publishers have presented this in a sumptuous form, perhaps somewhat regardless of the 
poverty of would-be purchasers in these times of economic stress.

The origin of the book is the interesting collection of diagrams shown at tho Düsseldorf 
Foundry Exhibition in 1929, which many members will have visited during the Institute of 
Metals meeting. These tables summarized the properties of the materials and the basic prin
ciples of the methods used in casting, and many additions have been made to tho series for tho 
present publication. The author has, moreover, written a detailed account of tho theoretical 
and practical aspects of metallurgy which aro concerned with this branch of tho industry. 
Each section contains a bibliography which shows a wide acquaintance with the German and 
foreign publications.

Amongst the subjects dealt with arc : gases in metals, solidification, structures, shrinkage, 
segregation, mould materials, and temperature measurements. Whilst copper and its alloys 
aro treated specially fully, as would be expected from the author’s well-known investigations, 
the light metals, nickel, zinc, etc., are not neglected.

As a reference book this volume can be recommended to all who have a sufficient knowledge 
of German to be able to utilize it.
The Mechanics of Deformable Bodies. By Max Planck. Being Volume I I  of 

“ Introduction to Theoretical Physics.”  Translated by Henry L. Brose. 
Med. 8vo. Pp. 234, with 12 illustrations. 1932. London : Macmillan & 
Co. (10 .̂ 6d. net.)
It is, to say the least, refreshing to come across a book dealing with what, for want of a 

better name, is customarily called classical mechanics, written by the one who, more than any 
other, has brought down the edifice of classical physics in ruins about our ears. The din still 
persists, but is perhaps a little less pronounced than in the 1920’s. One thing is certain. Any
one with an easily attained minimum knowledge of mathematics can understand and appreciate 
the magnificent generalizat'ons of classical mechanics; the methods and results of quantum 
mechanics are for the elect only, and I very much doubt whether even the elect are always aware 
of the speciousness of their methods and conclusions. The foundations of classical mechanics 
are on solid rock; quantum mechanics Is built—some would say jerry-built—on literally shifting 
sand. Well here are the foundations of classical theory set out in condensed form. The 
subjects discussed comprise the general laws of motion of a continuously extended body, in
finitely small deformations, and finite deformations. Do I hear you say " Not much there for 
the metallurgist ” ? You are mistaken. Apart from the fact that the metallurgist, in tho 
large-scale working of his metals and alloys, is concerned essentially with what Professor Planck 
and the theorists would call finite deformations (but which the practical man calls rolling, 
hammering, Ac.), It will, I am sure, surprise him to find crystal symmetry treated in a book such 
as this (pp. 61-06). What can I say of the book as a w’hole ? To compliment Professor Planck 
would be but to imitate the public schoolboy who commenced his Greek paper writh the remark 
“ Homer is to be congratulated upon his I liad:*  Let me, however, congratulate Professor 
Broso upon his translation, and the publishers upon turning out a well printed book at a very 
reasonable price. I commend it especially to honours students of physics and mathematics.

Englisch-Deutsches und Deutsch-Englisches Wörterbuch der Chemie. Von 
Willy H. Thurow. Teil II.—Deutsch-Englisch. Cr. Svo. Pp. x -f  287.
1932. Berlin-Schöneberg : Arthur Tetzlaff. (Lw., R.M. 14.)
This is a handy little pocket dictionary designed primarily lor chemists, but it is not nearly so 

complete, nor does It include such a wide variety of terms relating to subjects on the bordcrlino 
of chemistry, as tho well-known dictionary of A. M. Patterson. Metallurgical terms, especially 
those relating to metallography and the testing of metals, are relatively few, but practically all 
branchesof purechemlstryarowellreprescnted. Like many other Oerman-Euglish dictionaries, 
published In Germany, it contains a number of rather quaint English words and some errors of 
spelling, but these should detract only slightly from Its usefulness to the English reader of a 
German book. The typo is clear, the printing and paper are good, and the arrangement of 
dictionary Is excellent for ready reference.—A. E. Powell.

—J. S. G. Thomas.
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On the Mechanical Properties of Aluminium Conductors. W. W. Usov 
(Eleklrichestvo (Electricity), 1932, (14), 727-731).— [In Russian.] Tlie heating 
of aluminium strip to 80° C. lowers its mechanical strength in the hot state by 
about 10% but has no appreciable effect in the cold. Cables, owing to the 
greater degree of work-hardening, lose a greater degree of mechanical strength 
(25%). Heating to 200° 0 . causes a 30-50% loss in the hot state. Still 
greater heating of cables by short-circuit currents may lead to complete 
annealing.—N. A.

Thermal Expansion of Antimony. Peter Hidnert and H. S. Krider (Phys. 
Rev., 1932, [ii], 42, 911).—Abstract of a paper read before the American 
Physical Society. Measurements were made of the linear thermal expansion 
of 3 samples of cast antimony between room temperature and 5G0° C. and the 
data were correlated with available results obtained by previous investigators 
to 300° C. The minimum and maximum values for the coefT. of expansion 
of the 3 samples are given below :

Temperature llange,
°o.

Average Ooeff, of Expansion 
per°0.

20- GO 8-5-10-8 X 10-«
20-100 8-4-11-0
20-200 8-7-11-3
20-300 9-2-11-4
20-400 9-2-11-5
20-500 9-6-11-Ö
20-550 9-7-11-0

A report giving additional details and indicating the cause of the differences 
obtained in the expansion of different samples of antimony is being prepared 
for publication in U.S. Bur. Stand. J . Research.— S. G.

The Effect of Tension on the Electrical Resistance of Single Antimony 
Crystals. Mildred Allen (Phys. Rev., 1933, [ii], 43, 569-576).—The adiabatic 
tension cocif. of resistance of single antimony crystals has been determined 
for various orientations by a modification of the method previously used for 
bismuth (Allen, J ., this volume, p. 225). The curves connecting the eoeff. 
with the primary and secondary orientations are of the same general type as 
with bismuth, since the symmetry is of the same nature. The 6 coeff. neces
sary to describe the effect of tension on resistance were determined from the 
experiments, and equations then derived to correct for the change in dimen
sions of the specimen produced by the tension. The coeff. for antimony when 
the tension and current are parallel to the trigonal axis and perpendicular to 
it arc different both in magnitude and sign, whereas with bismuth the two 
>ere negative and nearly equal in magnitude.—W. H.-R.

Cerium. B. S. Hopkins (Foote-Prinls, 1931, 4, (2), 1-16).—The sources of 
supply, methods of extraction, and properties of the metal and its chief com
pounds are briefly described.—A. R. P.

VOL. LIIT. U
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A New Method for the Formation oi Strain Figures on Copper Surfaces.
Yogoro Kato and Nagao Hayami (J . Electrochem. Soc., Japan, 1932, 90-97). 
—See this J ., 1932, 50, 147.—S. G.

New Phenomena in the Change of [Electrical] Resistance of Bismuth Single 
Crystals in Magnetic Fields. O. Stierstadt (Phys. Rev., 1933, [ii], 43, 577- 
579).—The change of resistance of bismuth single crystals in magnetic fields 
has been studied in a new typo of goniometer in which every desired configura
tion of current, field, and crystal axes could bo obtained. Curves connecting 

dW
the change of resistance -jpr with tj;, the angle between current and magnetic
field, are shown for a field of 1 1 =  3000 AW/cm. The curves are periodic, 
and are analyzed so as to give Fourier coeff., and it  is claimed that one of 
these coeff. is due to a secondary structure of the crystal as distinct from the 
primary structure.—W. H.-R.

Chemistry of Indium. Alfred W. Downes and Louis Kahlenberg (Electro- 
chem. Soc. Preprint, 1933, May, 163-166).—The displacing power and electrode 
potentials indicate that indium is a little less noble than tin in the electro
chemical series. The potential behaviour of indium resembles that of cad
mium and is only very slightly affected by the presence of gases. Like tin 
indium acts as a hardener in alloys; it readily alloys with gallium, thallium, 
gold, lead, tin, cadmium, bismuth, mercury, and sodium. In hydrogen the 
metal becomes covcred with a brown film of hydride which decomposes on 
heating above 330° C. and re-forms on cooling. Indium is very slightly 
oxidized by carbon dioxide above 560° C.—A. R. P.

Mesothorium. Herman Schlundt (Foote-Prints, 1931, 4, (1), 1-16).—The 
method of extracting mesothorium from monazite sand is described and an 
account is given of its radioactive properties and degradation products.—A. P.

The Electrical Resistance between 160° and 3103 C. of Palladium Wires 
Charged with Hydrogen. Hans Briining and Adolf Sieverts (Z. physikal. 
Chem., 1933, [A], 163, 409^41).—The electrical resistance of palladium wires 
has been determined at 160°-310° C. in hydrogen under pressures up to 28 
atm. W ith low hydrogen concentrations the lattice constant of the a-facc- 
centred cubic phase increases from 3-880 to 3-92 A. at 100° C. with increase 
in hydrogen content. Further increase in hydrogen concentration results in 
the appearance of the [3-phase, until finally the whole specimen is converted 
into ¡i, which also has a face-centred cubic lattice a =  3'97 A. (minimum) at 
100° C. The lower concentration limit of p between 80° and 150° C. lies very 
close to 33-3 atomie-% hydrogen; between 160° and 200°C. it occurs at 
lower hydrogen concentrations. These facts do not provide sufficient grounds 
for presuming the existence of the compounds Pd,H as a characteristic com
ponent of the palladium-hydrogen system.—B. Bl.

Tungsten-Thorium Problem. I.—Activation of Tungsten Containing 
Thorium. E. Chalfin (Physikal. Z. Sowjetunion, 1932, 2, 59-76; C. Abs., 
1933, 27, 225).—The number of thorium atoms evaporating from a tungsten 
surface is only 5-10% of the number of thorium atoms reaching the surface. 
The quantity log (1 — 0) depends on the previous handling of the wire; only 
in special cases is it a linear function of the time of activation. When a 
tungsten wire is activated and deactivated by heating, the work of activation 
is decreased, as is also a quantity proportional to the total length of the 
cracks along which the thorium atoms reach the surface. When a wire is 
heated to 3000° K. not only thorium, but also tungsten evaporates.—S. G.

Thermionic and Adsorption Characteristics of Thorium on Tungsten. 
Walter H. Brattain and Joseph A. Becker (Phys. liev., 1933, [ii], 43, 42S-450). 
—Thorium was deposited on tungsten ribbon by evaporation from a thorium 
filament, and the thermionic emission was then studied as a function of tem-



Properties o f M etals 291

peraturc, and of a quantity, proportional to the amount of thorium on the 
tungsten surface. As the amount of thorium increases, the emission at a 
given temperature rises to a maximum, then decreases, and approaches 
asymptotically to a constant value which agrees within a factor of 2 with the 
value for clean thorium. These results are compared with those from 
thoriated tungsten wire in which activation is caused by diffusion from the 
interior to the surface, if  i is the emission current, the results indicate that 
log i does not vary linearly with the amount of adsorbed thorium. This is 
in contradiction to the formula of Langmuir (Phys. Rev., 1914, [ii], 4, 544; 
1923, [ii], 22, 357; -J. Amer. Chem. Soc., 1932, 54, 279S), whoso assumption of 
induced evaporation is shown to be improbable. Additional experiments 
are described to illustrate the variation of emission with applied field, and the 
evaporation and migration of thorium atoms on a tungsten surface.—W. H.-R.

Creep Characteristics of Metals at Elevated Temperatures. A. E. White 
and C. L. Clark (Trans. Amer. Soc. Steel Treat., 1933, 21, 1—1G; discussioii,
16-21).—Experience has shown that even the short-time proportional limit 
modified with a conservative factor of safety is not sufficiently accurate for 
purposes of design, owing to the tendency to creep. This factor is more 
important at elevated temperatures. The typo of equipment employed at 
Michigan University for the determination of creep at hjgh temperatures is 
described. Attention is directed to the importance of using a proper scale 
to detect a change in the rate of creep. Logarithm plotting is customary. 
Creep testing methods arc as yet unstandardized : the type of testing unit 
used makes a difference in the results. Comparisons are being made between 
single step, up-step, and down-step methods of loading. The lowest rate of 
creep is found in the last named. A hypothesis is put forward that the 
logarithmic plotting of stress versus rate of creep would, for the same metal at 
all temperatures below the recrystallization temperature, give lines that arc 
essentially parallel to one another and that, at temperatures above that of 
recrystallization, the same condition would exist. A further hypothesis is 
that the rate of creep will be less for fine-grained metals than for coarse-grained 
metals when at temperatures below the recrystallization temperature, whilst 
at temperatures above the latter the reverse is the case. Composition and 
methods of manufacture are important in determining the crecp properties of 
metals. In the discussion J . J . Ii. Rutherford points out that the rate of 
creep of 18 : 8 alloy, which is very low, is appreciably greater for cold-worked 
specimens than for similar specimens thoroughly annealed. W. and C. aver 
that for every metal and alloy of given composition there is a definite equi- 
cohesive temperature or lowest temperature of recrystallization and that the 
creep characteristics are closely related to it.—W. A. C. N.

On the Beltrami-Haigh Energy Theory of Rigidity. V. S. Svida (Veslnik 
Metallopromishlennosti (Messenger o f the Metal Industry), 1932, (8), 2-5).—  
[In Russian.] The following points are discussed : sp. energy of deformation 
for simple and complex stresses; the Beltrami-Haigh conditions of equal 
rigidity; the determination of permissible stresses in displacement and 
strctching of the walls of metal vessels by internal pressure. An expression 
is deduced for selecting the cross-section of bending and the diameter of the 
roller undergoing a simultaneous bending and twisting stress on the basis of the 
Beltrami-Haigh theory of rigidity.—D. N. S.

X-Ray Methods of Measuring Internal Stresses. G. I. Aksenov (Veslnik 
Metallopromishlennosti (Messenger of the Metal Industry), 1931, (2-3), 101— 
105).— [In Russian.] The procedure previously described (cf. this J ., 1931, 
47, 422) for measuring internal stress in isotropic materials by the D ebye- 
Scherrer method has been extended to take into account the anisotropy of 
individual crystals.—D. N. S.
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The Use ol X-Rays for the Investigation of Elastic Stresses in Crystalline 
Substances. A. P. Komar (Zhumal Tehnicheskoy Fizilci (Journal of Technical 
Physics), 1932, 2, (6), 519-528).— [In Russian.] The work of Aksenov, Sachs, 
Dehlinger, and Laue is reviewed.—N. A.

Small Impurities. Anon. (Metallurgist (Suppt. to Engineer), 1933, 9, 18- 
19).—The considerable effects which may be produced by the presence of very 
small percentages of certain impurities in some metals are discussed, especially 
the case of tellurium in lead. By regarding the effect atomically, the remark
able effect of about 0-06% by weight of tellurium can bo understood from the 
large number of lead atoms likely to bo influenced by a stranger atom of 
widely different nature.—R. G.

On the Mechanism of the Exchange of Metal Atoms and Noble Ions. Otto 
Erbacher (Z. physikal. Chem., 1933, [A], 163, 190-214).—The electrochemical 
deposition of noble ions on a metal can take place in two ways : in the first 
local elements are formed, and largo amounts of the more noble motal are con
sequently deposited, and in the second there is solely an exchange between the 
metal atoms and the more noble ions corresponding with a monatomic layer 
of the metal. The reason for this different behaviour is that in the first case 
the c.m.f. of the local elements is higher than the deposition potential of the 
more noble ions by an amount sufficient to cause them to deposit electrolytically, 
whereas in the second case it is below this potential. Examples of deposition 
in monatomic layers are : bismuth on nickel in OTiV-hydrochloric acid at 
79° C., lead on platinum saturated with hydrogen in 12% hydrochloric acid, 
polonium on platinum and gold in 0-1 ̂ -hydrochloric acid.—B. Bl.

A Method for the Determination of the Absolute Surface of Metals. Otto 
Erbacher (Z. physikal. Chem., 1933, [A], 163, 215-230).—Cf. J ., this volume, 
p. 68.—B. Bl.

A Method for the Absolute Determination of the Active Surface of Noble 
Metals. Otto Erbacher (Z. physikal. Chem., 1933, [A], 163, 231-239).—When 
platinum is charged with hydrogen, the latter becomcs electro-chemically 
active only at the active places where it can be replaced by nobler ions in a 
monatomic layer; lienee this method serves to determine the active surface 
of platinum. The results show that this surface is more than double the 
measured surface for emery-papered platinum and is about 85% of the true 
surface of the metal. After polishing, the active surface is only as great as, 
and after platinizing much greater than, that of the roughened metal.—B. Bl.

Behaviour of Activated Carbon with Metallic Water-Purification Equip
ment. A. S. Behrman and H. Gustafson (Indust, and Eng. Chem., 1933, 25,
59-60).—In all cases in which activated carbons were in contact with metals 
under water, a p.d. is set up, the activated carbon being cathodic to the 
metallic element of the couple. The results are tabulated for various carbons 
and the following metals, viz. steel, brass, Monel metal, cast iron, copper, 
zinc, aluminium, lead, and stainless steel.—F. J.

The Pressure Coefficient of Resistance of Fifteen Metals down to Liquid 
Oxygen Temperatures. P. W. Bridgman (Proc. Amer. Acad. Arts Sci., 1932, 
67, 305-344).— (1) The pressure coeff. of electrical resistance of the following 
metals have been measured at 0°, — 78-4°, and — 182-9° C. with pressures 
up to 7000 kg./cm.2: lead, magnesium, aluminium, silver, gold, coppcr, nickel, 
iron, palladium, columbium, platinum, rhodium, molybdenum, tantalum, 
and tungsten. The general tendency is for the pressure coeff. of resistance 
to increase numerically at low temperatures, although in some cases the change 
is very slight. Tantalum and columbium showed a decrease in the pressure 
coeff. at low temperatures, but the specimens were of inferior purity. Nickel 
behaved anomalously, and is abnormal in other respects. (2) The apparatus 
used is described fully. The pressure was applied to the specimen by means 
of gaseous helium. (3) The results are not in agreement with those obtained 
at low pressure by Fischer (Z. physikal. Chem., 1930, [B], 8, 207). This
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difference is due to the fact that consistent results can be obtained only after 
the specimens have been “ seasoned ” by several applications of a pressure 
of some thousand kg./cm .2, and the low pressures used by Fischer would not 
enable stability to be reached. (4) Interesting details of the penetration of 
metals (steels) by gases under high pressure are given. The cylinders we:e 
made to resist the passage of helium by previous treatment with nitrogen, 
the larger atoms of which served to plug up the pores in the metal.—W. H.-R.

Compressibilities and Pressure Coefficients of Resistance of Elements, C( m- 
pounds, and Alloys, Many of them Anomalous. P. W. Bridgman (Proc. Amer. 
Acad. Arts Sci., 1932, 68, 27-93).—Measurements of the compressibility and 
the pressure coeff. of electrical resistance have been made at 30° and 75° C. 
for the following elements : columbium, rhodium, ruthenium, chromium, 
arsenic, and beryllium. These involve in most cases determinations of specific 
resistance, and mean temperature coeff. of resistance for purer metals than 
those previously examined. Chromium behaves abnormally both as regards 
compressibility and change of resistance with temperature or pressure; this 
suggests somo kind of internal change, and the curves show that this takes 
place without appreciable hysteresis. For arsenic, measurements were made 
on single crystals, and the results were abnormal and complex. Measurements 
were also made for the compound Cu5Cd8, gold-silver alloys containing 25, 50, 
and 75 atomic-% of silver, iron-tungsten alloys containing 10-05, 20-03, and 
27-92% tungsten by weight, and somo iron-cobalt-tungsten alloys. Tho 
results are very complex, and the curves show many breaks and changes in 
direction. The meaning of these abnormalities is discussed from tho point 
of view of general thermodynamics, and it is concluded that the internal 
changes are spread over ranges of temperature and pressure, and are not 
abrupt as in ordinary polymorphic transformations or phase changes involving 
a change of lattice structure.—W. H.-R.

Mechanical Hardness Influenced by Magnetism. S. R. Williams (Phys. 
licv., 1932, [ii], 41, 386).—Abstract of a paper read before the American Physi
cal Society. In 1931, Herbert published a most interesting article on “ mag
netic hardening of metals ” (Amer. Machinist, 1931, 74, 967). Not only did 
he find that rotating a ferromagnetic substance in a magnetic field changes 
tho hardness, but that the same tiling occurred for substances which are not 
ferromagnetic. This work of Herbert’s confirms some observations on steel 
rods made by W. in 1924 ( t h i s 1924, 32, 521). Tho work of 1924 has been 
repeated and confirmed on a scries of high-carbon steel rods of different carbon 
content and hardness. The effect seems to be very clearly shown. Magneto- 
strictive effects have been the means for studying the changes in hardness due 
to magnetic fields.— S. G.

Establishment of the Absolute Scale for the Thermo-Electric Force. W. H. 
Keesom, 0 . H. Johansson, and J. 0 . Linde (Proc. K . A lad . Wet. Amsterdam,

1932, 35, 10-14).-—[In English.] The formula cnlls =  J -~.dT, where a =

Thomson heat, expresses tho thermo-electric force per degree of a metal in 
the absolute thermo-electric scale. This quantity is calculated for tin, lead, 
and a silver alloy from measurements of thermo-electric force and Thomson 
heat, assuming that a =  0 in the superconducting state.—E. S. H.

Third Report of the Committee on Atomic Weights of the International 
Union of Chemistry. G. P. Baxter, (Mmc.) M. Curie, O. Honigsmid, P. 
Lcbeau, and B . J. Meyer (J. Amer. Chem. Soc., 1933, 55, 441-452).—Values 
from recent date arc given for Se, To, La, Tl, Li, IS, Na, K, Cs, and Zn. 
Reference is mado to the determination of atomic weights from isotope data, 
which method still seems inferior to the best chemical methods, although the 
concordancc of tho two methods is reassuring. A complete table of the 
atomic weights of the elements is given.—R. G.
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II.—PROPERTIES OF ALLOYS
(Continued from pp. 232-238.)

Occurrence of CuAl,, in Duralumin. George L. Clark .and Howard A. Smith 
(Pliys. Rev., 1933, [ii], 43, 305).—A note. X-Ray and microscopic examina
tion of an old Duralumin aircraft propeller blade showed that abnormal pre
cipitation of CuAl, had occurred just outside the position of the steel hub 
clamp. The amount of CuAl2 was much greater than that to be expected 
from any known type of lieat-treatment for ordinary lengths of time. The 
abnormal precipitation may have been caused by a peculiar combination of 
lattice-strain, fatigue, and high-frequency vibration.—W. H.-R.

The Effect of Cold-Rolling Treatment on the Properties of Dnralumin. 
A. F. Belov and I. S. Repkin (Legkie Metally (Light Metals), 1932, (5-6), 46- 
53).— [In Russian.] The properties of cold-rolled sheets of Duralumin 
containing copper 4 ’23, magnesium 0-77, iron 1-5, and silicon 0-25% have 
been studied in the work-hardened, quenched, and aged conditions. In one 
series of tests the sheets were rolled from 3-5 mm. to 1-65 nun. (a reduction 
of 47%) in one pass and in another series of tests from 3-5 to 0-8 mm. (a reduc
tion of 77%) in several passes. The strengths of work-hardened sheets in 
both tests were nearly the same whereas both strength and elongation of 
quenched sheets were lower in the first than in tho second series. With 
increasing reduction above 55% the hardness of the quenched sheets decreased. 
The number of passes has no effect on the quality of aged sheets although 
their hardness tends to rise with more than 45% reduction.—D. N. S.

Suitability of Light Alloys for Machinery Construction. W. M. Krylov 
(Legkie Metally (IAgM Metals), 1932, (5-6), 53-56).— [In Russian.] Tho 
properties of steel and Duralumin are compared. With equal volumes and 
external loads it is calculated that Duralumin can, within the limits of elastic 
deformation, perform three times as much work as steel. The impact strength 
of 2 fsteel specimens was found to be three times that of similar Duralumin 
specimens. The additional strains in compound structures of steel and 
Duralumin due to the different moduli of elasticity and coeff. of expansion of 
the two metals are calculated.—D. N. S.

A Study of the Aluminium-Rich Aluminium-Copper- Silicon Alloys. Chiuyo 
Hisatsune (Suiyd-Kwaichi, 1928, 5, (7), 559-566; Japanese J. Eng. Abs.,
1932, 8, 85).— [In Japanese.] The constitution of the aluminium-copper- 
silicon alloys containing up to 70% copper and 8% silicon was studied by
thermal and microscopic analysis. Two reactions, Liq. +  7)---- y  CuA1 -f- Si,
Liq. +  CuAl— > CuA13 -f- Si were found to take place at 611° C. and 573° C., 
respectively. The ternary eutectic composition and temperature are given 
as copper 23-8, silicon 5, aluminium 71-2%, and 522° C.—S. G.

The Influence of the Preliminary Treatment on the Mechanical Properties 
and Electrical Conductivity of Aluminium Containing Magnesium Silicide. 
G. Grube and F. Vaupel (Z. Meiallkunde, 1933, 25, 84-88).—The best thermal 
and mechanical treatment of Aldrey wires (containing silicon 0-61, iron 0-26 
and magnesium 0-45%) to produce a high tensile strength combined with  
the maximum electrical conductivity has been determined. Wires of 12 mm. 
diam. were cold-drawn to 2-8 mm., annealed at 550°-560° C. for 1 hr., quenched 
and subsequently aged at (a) room temperature or (b) 155° C. Wires of 12 
mm. were annealed at 550o-560o C., quenched, cold-drawn to 2-8 mm. and 
subsequently aged at (c) room temperature or (d) 155° 0 . The tensile strength, 
elongation, and electrical conductivity were determined at intervals during 
the ageing period (143-165 hours). Results are shown in tables and graphs. 
Method d in 8 hours gives tensile strength, 35 kg./mm.2; elongation, 8-4%; 
electrical conductivity 32 m./ohm.mm.2; the corresponding values with 
method b for 100 hrs. are 34-7 kg./mm.2; 10-2%; 32-5 m./ohm.mm.2.—M. H.
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Recent Advances in the Field of Silumin [Alpax] Castings. G. Sachs 
(Metallgesellschafl Periodic Rev., 1933, 7, 21-29; also (abridged) Light 
Metals Research, 1933, 2, (24), 6 -7 ; and (abstract) Found. Trade ./., 
1933, 48, 342).— [In English.] Silumin castings can now bo obtained 
with almost the same degree of reliability as rolled material. In order to 
reduce pinholing, which frequently occurs in the modified alloy, treatment 
with certain salts has been adopted. Tho alloy is especially adapted for 
intricate chill-castings and for die-eastings. In these the deleterious effect 
of absorbed iron may be avoided to a certain extent by the addition of man
ganese. Resistance to corrosion is high. Tho addition of 0-8% copper causes 
a pronounced increase in tho fatigue strength, and this is used to advantage 
in the construction of aircraft motors and Diesel engines. A further addition 
of 0-3% manganese to the copper-Silumin increases tho hardness and 
diminishes tho harmful effect of iron. Cobalt and chromium have the same 
effect as manganese. The addition of magnesium makes it  possible to givo 
Silumin much greater strength and hardness by quenching from high tem
peratures and then tempering. Heat-treated Silumin is also marked by high 
fatigue strength and almost complete indifference to tho abrupt changes of 
temperature involved in tho heat-treatment. The alloy having these pro
perties is known as “ Silumin-gamma ” and contains silicon 12, magnesium, 
up to 0-5 (according to the hardness required), and manganese 0-3-0-5%. 
[Afoie : A patent, it  is understood, has been applied for in Great Britain in con
nection with this alloy; sec British Patent Application No. 3527/32.]—W. N.

On the Equilibrium Diagram of the Aluminium-Silicon-Tin System. Tatsuo 
Matsukawa (Suiyd-Kwaishi, 1928, 5, (7), 567-570; Jap. J . Eng. Abs., 1932, 
8,85).— [In Japanese.] The ternary diagram of the system aluminium-silicon- 
tin was determined by the method of differential thermal analysis.—S. G.

Mechanical and Metallographic Characteristics of Some Foundry Light 
Alloys. C. Panseri (Alhiminio, 1933, 2, 59—86).—Cf. J ., this volume, p. 11. 
The shape and dimensions of sand- and chill-cast tensile test-pieces, the 
mechanical properties of some foundry alloys, particularly Duralite, and tho 
effect thereon of casting conditions are discussed at some length and their 
influence on the structure, distribution of secondary constituents, presence 
of intercrystallinc cracks, &c., is described. In the heat-treatment of Duralite 
tho best quenching temperature is 530° C., and the best ageing temperatures 
are : 150° C. for 12 hrs., to obtain maximum ductility, or 190° C. for 4-6 hrs., 
to obtain the best tensile strength. The macrostrueture of the castings has 
a great influence on the red-shortness, to which some alloys are especially 
subject. Tho tensile properties of die-cast light alloys are considerably 
influenced by tho outer skin, removal of which reduces the tensile strength 
by 17-3%, and tho elastic limit by 5-1%. The importance of this fact is 
emphasized.— G. G.

Mechanical Properties at — 40° C. of Metals used in Aircraft Construction. 
J. B. Johnson and Ture Oberg (Metals and Alloys, 1933, 4, 25-30).—Data for 
the tensile strength, yield-point, ductility, impact strength, fatigue resistance, 
hardness, and elastic properties of 9 aluminium-base alloys and 3 magnesium- 
base alloys at +  20° and at — 40° G. are tabulated. In all cases the pro
perties at tho lower temperatures are as good as, or better than, a t room 
temperature, hence the ordinary tests suffice for ascertaining the value of a 
metal for use in aircraft designed to operate at high altitudes.—A. R. P.

Contributions to the Knowledge of the Wear-Resistance of Metals, Illus
trated by Some Preliminary Researches on Aluminium Alloys. ------ Irmann
(-Aluminium Broadcast, 1933, 4, (3), 17).—Abstract of Neuliausen Research 
Report, No. 525, 1932. Wear-resistance tests on various metals and alloys 
rubbing against cast iron showed the order of resistance to bo roughly : (1) 
grey iron; (2) nickel-brass; (3) Alufont I I ; (4) chrome steel; (5) Bohnalite;
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(6) Depal (nickel 1-9, copper 2, manganese 2%, aluminium balance); (7) brass;
(8) Avional; (9) Silumin. Hardness is no criterion of wear-resistance.—J. C.

A New Piston Alloy. Anon. (Met. Ind. (Land.), 1933, 42, 496).—The appli
cations are given of an aluminium alloy containing copper 6-12, nickel 1-3, 
chromium 0-5-5, and magnesium 0-5-2-5%. This alloy depends on its com
position, and not on heat-treatmcnt for its hardness. The Brinell hardness 
of permanent mould eastings is 140-150, and the alloy is suitable for pressure 
castings having a Brinell hardness of up to 170.—J. if . W.

Further Studies on Chromium-Nickel-Iron and Related Alloys. Vsevolod 
N. Krivobok, with E. L. Beardman, H. ,J. Hand, T. O. A. H olm ; A. Reggiori 
and R. S. Roso (Trans. Amer. Soc. Steel Treat., 1932, 21, 22-60; discussion,
60-72).—Two widely discussed limitations with these alloys arc the inter- 
granular attack by corroding gases at high temperatures and the grain boundary 
“ decomposition ” or disintegration which occurs after the sample has been 
heated for some time at 550° C. to 830° C. Tho theoretical considerations 
concerning tho constitutional diagram of these alloys, and especially those 
factors which determine the existence of mctastable phases, have been studied. 
Previously the so-called disintegration has been thought to be correlated with 
tho precipitation of a constituent consisting of carbides. This may not neces
sarily bo the case, as in low-carbon alloys this constituent is found to bo 
magnetic nickcl-chromium ferrite. Decomposition is accompanied by a 
phase chango from non-magnetic to magnetic. Magnetic analysis, micro
scopic observations, and corrosion tests were undertaken. Alloys with very 
low carbon content are shown to bo immune from decomposition. Above 
this it is practically independent of carbon content. The addition of certain 
other elements prevents phase change, but does not suppress precipitation of 
a constituent, presumably carbides. The larger these additions the lower is 
tho upper limit of tho decomposition range. Whilst the coppcr sulphate 
corrosion test shows that theso alloys are susccptiblo to attack, the ordinary 
mechanical properties and resistance to corrosion in standard acid solutions 
are but little impaired. Changes in the relative quantities of nickel and 
chromium in the alloy do not improve it so far as decomposition is concerned. 
Generally it  is found that the higher the carbon content the larger must be 
the additions of special elements to produce beneficial effects. Original 
quenching temperature has a definite influence on decomposition. In the 
discussion, J . A . Matthews considers that after these alloys have been subjected 
either locally or wholly to temperatures within the 550°-830° C. range they 
should bo given a high temperature anneal whenever possible. II. I). Newell 
suggests that phase changing resulting from composition docs not interfere 
with many commercial applications of suchaltcred alloys, but carbide precipi
tation may make tho alloy liable to disintegration under corrosive conditions. 
There are two fields of application for the alloys studied : (1) at temperatures 
below a point where carbide precipitation can cause damage; (2) at elevated 
temperatures where fine carbide precipitation may cause damage, and is best 
eliminated by lowering the carbon content. Fine-grained low-carbon alloys 
resist corrosion better than large-grained ones. A. Sautevr is of the opinion 
that to prevent decomposition one or more elements should be added capable 
of producing a solid solution which is stable until a temperature is reached too 
low to permit decomposition. F. H. Allison considers that attention should 
be paid to the influence of colloids (colloidal carbon) in the solid matrix.

—W. A. C. N.
Aluminium-Bronze. Prank Hudson (Found. 'Trade J ., 1933, 48, 86-89, 

106-107, 121-123; and Mel. Ind. (lond.), 1933, 42, 297-299, 327-330, 349- 
352, 378-380).—Paper read before the Scottish Local Section of the Institute 
of Metals. The structures of “ aluminium-bronzes ”  as shown by the equili
brium diagram are described and illustrated and the restrictions on composition



Properties o f A lloys 297

dictated by tho properties of the alloys are enumerated, particular attention 
being paid to tho high solidification shrinkage of the alloys, the ease of forma
tion of aluminium oxide, and tho strong tendency to absorb gases. All tho 
allo3rs from 5% aluminium upwards are readily forged. The use of tho micro
scope in supplementing fracture tests and in detecting and identifying defects 
in tho alloys is described. Tho main defects are oxide segregation, self-anneal
ing, and badly balanced composition combined with unsuitable heat-treat- 
ment. Tho lieat-trcatmenfc, physical properties, corrosion-resistancc, and 
applications of the alloy are described.—J. H. W.

X-Ray Analysis of Cast Alloys.—M . Gunji Shinoda (Suiyd-Kwaishi, 
1928, 5, (8), 503-594; Japanese J. Eng. Abs., 1932, 8, 85).— [In Japanese.] 
Of. this J ., 1920, 42, 446; 1930, 43, 525, 527. S. first determined tho equili
brium diagram of the copper-rich eopper-tin alloys and found a eutectoid
reaction, y ---- >■ ¡3 +  Cu3Sn at 637° C. Ho then studied the effect of quenching
and tempering on the physical properties of Perkin’s metals by means of 
thermal analysis and measurements of the electrical resistance and thermo- 
electromotivo force of the alloys.—S. G.

Chemical Investigations of the Ancient Metallic Implements in the Orient. 
I.—Ancient Chinese Copper Implements. II.—Ancient Chinese Bronze Imple
ments. Tsurumatsu Dono (Nippon Kwagafaii Kivaiski (J. Chem. Soc. Japan),
1932, 53, 744-748, 748-753; C. /16s., 1933, 27, 5).— [In Japanese.] An 
analysis of copper implements revealed 2-90-26-78% lead; lead was probably 
added to make easting easy. Chemical tests for estimating the age of bronze 
implements by studying the ratio of copper and tin agreed well with archeo
logical findings.—S. G.

“ Oilite ”  : An Oil-Containing Bearing Bronze. Anon. (Met. Ind. (Lond.),
1933, 42, 430—431).—In the manufacture of Oilite, a loose mixture of powdered 
metals is pressed into the required shape and sintered at about 1500° F. 
(815° C.) in a special atmosphere. Tho hot shape is then quenched in a 
lubricating oil and left to  soak. Tho resulting bronze is said to have an oil 
content of 30-40% by volume. The performance of these bearing bronzes is 
described.—J. H. W.

The Transformation of the ¡3-Solid Solution of Brass. R. Ruer (Z. anorg. 
Chem., 1932, 209, 364—368).—Differential heating and cooling curves of 14 
copper-zinc alloys with 65-6—14-7% copper have shown that, contrary to 
earlier suggestions (see this J., 1930, 43, 463-464), no double transformation 
occurs in the ¡3-solid solution. The transformation temperature was found 
to be 453° C. in the (a +  ¡3)-range and 465° C. in the ((3 +  y)-range. The 
thermal effect in the heating and cooling curves is similar to that of iron within 
the temperature interval of its magnetic transformation. From this and other 
relations R. concludes—in contrast with the general view—that tho ¡3 ^  ¡3'- 
transformation does not take place in the homogeneous phase, but is a real 
change of phase (see also R. Ruer, /J. anorg. Chem., 1932, 205, 230-234).—M. If.

The Transformations of the ¡3-Phase in the Copper Zinc System. P. J. 
Saldau and I. Schmidt (Izvestia Institute, Fizilco-Khimicheskago Analiwi 
(Annales de Vhistitut d ’Analyse physico-chimique), 1931, 5, 201- 222).— [In 
Russian.] Apparently the same paper as was published in Z. anorg. Chem.,
1928, 173, 273-286; see this J ., 192S, 40, 514.—M. Z.

I.—The Relation between Mean Atomic Volume and Composition in Copper
Zinc Alloys, n .—Variation of Mean Atomic Volume with Temperature in 
Copper-Zine Alloys, with Observations on the ¡3-Transformation. E . A. Owen 
and Llewelyn Pickup (Proc. Roy. Soc., 1933, [A], 140, 179-191, and 191-204). 
—I.—X-ray analysis indicates that in the Cu-Zn series of alloys the mean 
atomic volume of both phases present in mixed regions is constant. There is 
approximately a linear increase of mean atomic volume with increasing atomic- 
% composition in all pure phases. The rate of this increase is practically
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the same for the a-, ¡3-, and '¡--phases, but that for the e- and -/¡-phases is greater, 
whilst that for the -/¡-phase is greater than that for the e-phase. The change 
in atomic volume when a copper atom is replaced bv a zinc atom can be 
explained by assuming that the zinc atom is not spherical, and that it packs 
differently in the various phases. The (P -)- y) — (y) boundary is not at the 
same composition for all temperatures. A detailed study of the e- and y)- 
phases shows that the baso side of the hexagonal unit varies linearly with 
composition, but whereas in the e-phase the base side increases, in the -/¡-phase 
it decreases with decreasing copper contcnt. The axial ratio, on tho other 
hand, decreases in tho e-phase and increases in the -/¡-phase as the copper 
content decreases. Pure zinc has tho following parameter values at room 
temperature: a =  2-659l A .; c =  1-856. II.—Changes in mean atomic 
volume in the a-, (3-, and y-phascs in both the pure and duplex regions of tho 
copper-zinc alloys have been investigated by X-ray precision analysis between 
350° C. and 800° C. In all pure phases the mean atomic volume is constant 
at all temperatures. Both tho (3- and the y-phases in tho (p +  y) region 
showed a definite minimum mean atomic volumo at about 500° C .; tho 
tx-phaso in tho (a +  ¡3) region showed a maximum value at about the same 
temperature. Changes in mean atomic volumo arc not duo to changes in 
composition. Of three possible explanations, one, based on a change of 
solubility, appeara to lit tho experimental facts most satisfactorily. Tho 
P-transformation occurring at about 470° C. is discussed in terms of this 
solubility theory.—J. S. G. T.

Some Investigations on High-Tensile Brass.—I. Tomojiro Tanabe (J. 
M in. Inst. Japan, 1928, (514), 125-140; JapaneseJ. Eng. Abs., 1932, 8, 83).—  
[In Japanese.] T. carefully investigated the influence of various single 
elements, i.e., nickel, aluminium, manganese, iron, and tin, on various mechani
cal properties and the corrosion-resistance to dilute sulphuric acid of rolled 
brass plate containing 50-60% copper. In order to examine the mechanical 
properties of the materials, hardness, tension, static impact, and repeated 
impact tests and hardening by quenching and age-hardening were carried out. 
The results showed that the elongation and tensile strength of nickel-brass, 
aluminium-brass, and manganese-brass arc superior to those of the “ mother ” 
brass. Cf. following abstract.—S. G.

Some Investigations on High-Tensile Brass.—H. Tomojiro Tanabo 
(.7. M in. Inst. Japan, 1928, (515), 219-231; C. Abs., 1929, 23, 1093).— [In 
Japanese.] Cf. preceding abstract. T. made a detailed investigation of tho 
structure and mechanical properties which result on adding several pairs of 
metals such as manganese-)-nickel, manganese-!-iron, manganese+aluminium, 
manganese+tin, nickel-)-iron, and nickel-f-tin to a brass containing 60% 
coppcr. The paper contains extensive experimental data, with a few plates 
of photomicrographs. Among the results, it is stated that (1) with the alloy 
containing nickel-)-aluminium, a suitable heat-treatment can give properties 
comparable to those of steel. Thus, alloys containing nickel 2, and aluminium 
1%, attain a tensile strength of 81 kg./mm.3 by quenching at 800° C. and 
annealing at 350° C .; (2) the alloy containing nickel 4-7, and aluminium 4-0% 
attains a tensile strength of 70-75 kg./mm.2, elastic limit 45-50 kg./mm.s, 
elongation 19-14% and contraction of area 25-16%.—S. G.

Effect ol Work-Hardening on the Properties o! Brass. V. Bugakov and 
N. Davidenkov (Vestnik Metallopromishlennosli (Messenger of the Metal 
Industry), 1931, (2-3), 105-114).— [In Russian.] Tho anomalies observed in 
the curves showing tho relations between the degreo of reduction of a-brass 
by cold-rolling and the mechanical properties and rate of dissolution in acids 
are attributed to a maximum accumulation of residual stress at a certain 
degree of reduction (about 30%). This assumption is confirmed (a) by the 
disappearance of the anomalies when the residual stress is removed by anneal
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ing, (b) by a study of the relation between the stress and the rate of dissolution 
of the alloy, and (c) by direct measurements of the stress.—D. N. S.

Residual Stresses in Brass Cartridges. N. Davidenkov and F. Vitman 
{Vestnik Metalloprcnnishlennosti (Messenger of the Metal Industry), 1931, (7), 
71-76).— [In Russian.] Season-cracking of brass stampings is accelerated by 
ammonia vapour corrosion and residual stress in the surface layers. Tho 
distribution of residual stress in brass cartridges and tho removal of tins 
stress by heat-treatment have been studied. Measurement of tho residual 
tangential stresses showed tho presence at the mouth, of extension stresses 
up to 20 kg./mm.3 and at the base of compression stresses not greater than 
8 kg./mm.=. Annealing at 290° C. for 2 hrs. removes 80-90% of residual 
stress without reducing the hardness by more than 10%. No reliable data for 
the magnitude of the residual stress could bo obtained by tho use of corrosive 
liquids.—D. N. S.

The Electrolytic Potential of Ternary Gold-Tin- Mercury Alloys. Franz 
Griengl and Robert Baum (Monatsh., 1932, 61, 330-344).—Diagrams have 
been constructed showing the isopotential lines in tho ternary system gold- 
tin-mercury; the curves show no discontinuities corresponding with the 
compounds AuSn and AuSn2, which are, however, shown by tho potential 
curves of the gold-tin system. Hence it  is concluded that in tho presenco of 
mercury these compounds are at least partly dissociated.—A. R. 1’.

On the Position of Gold in the Potential Series in the Electrolysis of Molten 
Metallic Alloys. Ludwig Lammcrmayr, Jr., and Robert Kremann (Monatsh., 
1932-1933, 61, 345-350).—Experiments on the migration of the constituents 
when molten alloys of gold with mercury, bismuth, antimony, lead, or alumi
nium are electrolyzed in capillary tubes indicates that these metals can bo 
arranged in the following order in a potential scries : bismuth, antimony, 
mercury, lead, gold, aluminium.—A. R. P.

The Shape and Structure of Lead Shot. G. Tammann and K. L. Dreyer 
(Z. Metallkmule, 1933, 25, 64).—Shot made from lead free from arsenic is 
always elongated, whereas that made from lead with 0-5% arsenic is spherical. 
These effects are explained as follows : at the surface of the lead drop arsenic 
is oxidized to trioxido which converts the lead oxide film covering the lead 
drop into liquid lead arsenite which solidifies at 200'J C. In the absence of 
arsenic, however, the lead drop is covered by a skin of solid lead oxide which 
thus effects the formation of elongated shot. The structure of tho shot consists 
of several lead dendrites cemented with lead-rich lead-arsenic eutectic.—M. II.

Experiment on the Use of Alkaline Earth Babbitts for Filling Linings of 
Bearings of Rolling Installations at the Petrovsky Metallurgical Works.— 
E. Dukhan (Vestnik Metallopromishhnnosti (Messenger of the Metal Industry),
1931, (8), 55-62; (9), 36-55).— [In Russian.] The stability of bronze linings 
of wire rolling-mills filled with a lead bearing metal containing calcium 1, 
sodium 0-8%, was found to be greater than when a tin Babbitt was used, and 
the consumption of electrical energy fell by 43-50%.—D. N. S.

On the Question of Bearing Alloys. N. F. Bolchovitinov (Vestnik Meiallo- 
promishlennosti (Messenger o f the Metal Industry), 1931, (10), 51-60).— [In 
Russian.] The nature of bearing alloys and their characteristic properties 
are reviewed and tho effects of additions of zinc, phosphorus, nickel, and 
antimony to bearing bronzes are described. Methods of testing, and standards 
for Babbitts are given.—D. N. S.

Arsenic in Lead-Base Bearing Metals. Anon. (Metallurgist (Suppt. to 
Engineer), 1933, 9, 11-13).—See this •/., 1932, 50, 685; this volume, p. 124. 

"A brief review of recent published work on the subject.—R. G.
The Magnetic Susceptibilities of Lead, Silver, and Their Alloys. Carol G. 

Montgomery and William H. Ross (Phys. Rev., 1933, [ii], 43, 358-360).—Tho 
magnetic susceptibilities of lead, silver, and their alloys were determined by a
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modified Curie balance, and may be expressed by the relation 109 ■/ =  (116-44
0-68) +  (0-764 ±  0-012) P , where P  is the weight per cent, of silver. The 
susceptibility thus varies linearly with the composition, in contrast to the 
work of Spencer and John (this J ., 1927, 38, 433), whose results may have 
been affected by ferromagnetic impurities.—W. H.-R.

Contribution to the Study of the Physical and Mechanical Properties of 
Magnesium-Aluminium-Copper Alloys Rich in Magnesium. A. Portevin and 
P. Bastien (Compt. rend., 1933, 196, 693-696).—Thermal analysis and micro
scopic study show three distinct regions starting with magnesium and con
taining respectively 1, 2, and 3 constituents. The solid solution region, as 
indicated by the hardness and electrical resistance of the sand-cast alloys, is 
well-defined, but does not coincide exactly with the area shown by thermal 
analj'sis, indicating a susceptibility of the alloys to heat-trealment. The 
alloys containing aluminium+copper <  15% have coeffs. of expansion of 
25-8-27-Sx 10~°. Tho binary magnesium alloys containing up to 15% copper 
and up to 7% magnesium (i.e., corresponding with the saturated solid solu
tions) can be forged. The mechanical properties of these alloys have been 
studied. Under rotating tensile tests the magnesium-aluminium-copper 
alloys, 88 : 9 : 3 or 85 : 9 : 6, gave the same order of results as the Duralumin 
type alloys.—J. H . W.

Comparative Investigation of Two Magnesium Alloys. M. Sharov and A. 
Maurah (Veitnik Metallopromishlennosti (Messenger of the Metal Industry),
1931, (11), 18-33; (12), 30-38).— [In Russian.] The mechanical properties 
of tho following piston alloys : (A) magnesium 88-3, aluminium 10, silicon
1-5, and manganese 0-2%; (B) magnesium 91-8, aluminium 2, copper 4, 
cadmium 2, manganese 0 -2%, have been compared with those of tho usual 
88 : 12 aluminium-copper alloy (C). The tensile strength, elongation, yield- 
point, Brinell hardness, and impact strength have been determined at 20°- 
350° C. for tho alloys as cast and after annealing at 200°-350° C. for 5-100 
hrs., and the behaviour of pistons of the alloys in a 48-hr. test in acro-engines 
has been examined. Their thermal conductivities are in tho order C, B, A. 
The mechanical properties of A and B at 20° C. are better than those of C, 
and unlike the latter are practically unaltered by long periods of heating at 
high temperatures. With riso in temperature, tho mechanical properties of 
A and B fall more rapidly than those of C. B casts better than A, and the 
weight of pistons made of A or B is only about 75-77% of that of pistons made 
of 0 . Magnesium alloy pistons have one fundamental defect, viz., they tend 
to crack in the connecting-rod sockets; in this respect A is worse than B. 
Cracking can be obviated by making the structure more robust and by im
proving tho quality of the casting. I t  is concluded that both magnesium 
alloys aro suitable for the pistons of aero-engines.—D. N. S.

The Specific Heat of Monel Metal between — 183° and 25° C. W. F. 
Hampton and J. H. Mennie (Cañad. J . Research, 1932, 7, 677-679).—The heat 
capacity of Monel metal over the rango — 183“ to 25° C. has been measured 
in an adiabatic calorimeter. B y differentiation of the equation representing 
the heat capacity curve, an equation for the specific heat over this range is 
obtained and values at various temperatures calculated. The specific heat 
at 20° C. is found to be 0-0997.— S. G.

Magnetic Properties of the Iron-Nickel Alloys under Hydrostatic Pressure. 
R. L. Steinberger (Physics, 1933, 4, 153-161).—A series of well-annealed iron- 
nickel alloys in nominal steps of 10% nickel, including the pure metals, has 
been examined for the effect of pressures up to 12,500 kg./cm .2 on the magnetic 
flux density. The application of pressure causes a relatively large change of 
flux, producing usually a decrease followed by an incomplete recovery of flux 
on release of pressure. The recovery is reversible in the sense that the same 
curve of flux change is traced with each scries of pressure applications, pro
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vided the pressure does not exceed that first applied. The 30% nickel alloy 
is rendered nearly non-magnetic by application of a pressure of 12,000 kg./ 
cin.2. Of the remainder, pure iron exhibits the greatest, and the 90% nickel 
alloy the smallest, change of flux due to pressure. At constant field, the 
different alloys exhibit various types of changes of flux under pressure, viz., 
linear, non-linear, and types showing hysteresis.—J. S. G. T.

Illium. Anon. (Met. Ind. (Lond.), 1933, 42, 470).—A brief note. I t  is 
claimed that Illium a new alloy of nickel, copper, chromium, and tungsten, 
with small amounts of iron, carbon, manganese, and silicon, has : tensile 
strength 26-7 tons/in.2; yield-point 22-2 tons/in.2; Brinellhardness 170-200; 
melting point 1300° C.; sp. gr. 8-3, and that it is very resistant to heat and 
corrosion. Cf. J .,  this volume, p. 125.—J. H. W.

The Alloys of Palladium with Iron. A. T. Grigoriev (Izvestia Platinado 
Instituía (Anuales de l’Instituí de Platine), 1931, (8), 25-36).— [In Russian.] See 
abstract from Z. anorg. Chem., 1932, 209, 295-307; J ., this volume, p. 126.

—N. A.
Thermoelectric Properties of Platinum-Rhodium Alloys. Frank R. Cald

well (U.S. Bur. Stand. J . Research, 1933, 10, 373-380; and U.S. Bur. Stand. 
Research Paper No. 537).—The thermal electromotive forces and thermo
electric powers of a series of platinum-rhodium alloys against pure platinum 
have been determined from 0° to 1200° C. The results obtained are compared 
with those obtained by other investigators. The specimens used in this work 
contained the following percentages of rhodium : 0-100, 0-500, 1-000, 5-00, 
21-6, 39-0, 51-6, 56-6, 61-2, 80-7, and 100-00.—S. G.

The Role of the Platinum Metals in Dental Alloys. III.—The Influence of 
Platinum and Palladium and Heat-Treatment upon the Microstructure and 
Constitution of Basic Alloys. E. M. Wise and J. T. Eash (Ainer. Inst. Min. 
Met. Eng. Preprint, 1933, Feb., 1-28).—The effect of substituting platinum 
or palladium for part of the gold in an alloy of gold, silver, copper, and zinc in 
the atomic ratios 50 : 20 : 29 : 1 has been studied by thermal analysis, micro
graphic examination, and X-ray methods. In the palladium series the solidus 
and liquidus rise almost linearly with increase of palladium from 850°-870° C. 
to 1020°-10S0° C. with 0-30 atomic-% palladium; in the platinum series the 
liquidus rises sharply in a curve concave to the composition axis and reaches 
1200° C. at 20 atomic-% platinum, whereas the solidus rises slowly to 948° C. 
at 14 atomic-% platinum and in alloys with more than 5 atomic-% platinum 
a peritectic reaction occurs at this temperature. The a-solid solution range in 
the platinum series extends from 0% platinum at 400° C. to 14 atomic-% 
platinum at the peritectic temperature; below this line a new 0-phase separates 
having apparently the composition AuPt2Cu3. The a-phase in the palladium 
series decomposes at 400°-500° C., with increase of palladium up to l5  atomic- % 
giving a mixture of a +  0; alloys with moro than 5 atomic-% palladium yield 
a mixture of a +  0 +  k below 600° C., whereas those with more than 28 
atomic-% palladium yield a +  >, on annealing below 600°-700° C. Owing to 
theso changes both series of alloys undergo age-hardening on quenching from 
above the transformation point and tempering below it. In the palladium 
scries the 0-phase has a face-centred tetragonal structure, c/a =  0-92, the «-phase 
a body-ccntrcd tetragonal structure, c/a =  0-96-0-98, and the /.-phase a body- 
centred cubic lattice; the 0-phase in the platinum series lias a face-centred 
tetragonal structure, c/a =  0-98 for the 20 atomic-% platinum alloy. The 
phase transformations during ageing of several alloys in both series have been 
studied and the results correlated with the change in mechanical properties.

—A. R. P.
Studies on the Ternary System Silver Copper-Nickel. W. Guertler and 

A. Bergmann (Z. Mctallhinde, 1933, 25, 53-57).—The miscibility gap in the 
liquid state of the ternary system silver-copper-nickel has been determined by
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analysis of the layers in specimens quenched slightly above or below the 
liquidus temperature. The gap which lies between 1-5 and 96% nickel in 
the binary system silver-nickel extends up to about 42% coppcr in the ternary 
system. The critical point lies near 35% silver, 40% copper, 25% nickel. 
The results of thermal analysis and microscopical examination arc in general in 
agreement with those of dc Cesaris. Only two phases exist in the system : a 
copper-nickel-silver solid solution with a low silver content and a silver-rich 
silver-copper solid solution. A model of the ternary system is given. Nickel is 
an unsuitable alloying element for silver even in the presence of copper.—M. II.

Investigations on Age-Hardening Phenomena in Britannia Metal. M. von 
Schwarz and O. Summa (Z. Metallkunde, 1933, 25, 95-97).—Cf. papers by 
Egebcrg and Smith, this J 1928, 40, 527; 1929, 42, 464. The Brinell hard
ness of a tin-antimony alloy with 8% antimony changed from 10-5 to 11-5, 
8-8, and 7-1, respectively, after cold-working to 24, 51, and 78% reduction and 
to 9'1-9-7 after subsequent annealing at 175° C. for 90 minutes. The increase 
of hardness on annealing is shown by X-ray investigation to bo due to the 
precipitation of the compound SnSb which has a crystal lattice of the sodium 
chloride type.—M. II.

The Diffusion of Mercury on Rolled Tin Foils. F. W. Spiers (Phil. Mag., 
1933, [vii], 15, 1048-1061).—Mercury drops placed on rolled tin foils diffuse 
into elliptical areas forming an amalgam containing approximately 11-8% of 
mercury. Features of the diffusion are described, an empirical interpretation 
of the curves of growth of the ellipses is given, and tho elliptical diffusion 
explained in terms of the rolling effects. The crystal structure of the amalgam, 
is shown by X-ray analysis to be hexagonal, the unit cell containing one atom 
and having dimensions a =  3-23 A, c =  3-00 A. Density measurements 
indicate the existence of a liquid phase from 8% mercury onwards; measure
ments of electrical resistance show the hexagonal phase to be a secondary 
solid solution and give an indication of the solidus curve for the tin end of the 
mercury-tin system.—J. S. G. T.

Super-Hard Alloys of the Metallo-Ceramic Type (Sintered Powders). G. A. 
Meerson (Vestnik Metallopromishlennosli (Messenger o f the Metal Industry),
1932, (2), 60-67; (3), 67-73; (5), 59-67).— [In Russian.] A detailed descrip
tion of the production of super-hard alloys, containing tungsten carbide, and 
cobalt at the Elcctrozavod works in Moscow. A review of the literature and 
the characteristics of various super-hard alloys is given.—D. N. S.

The Sulphurization of Non-Ferrous Alloys. J. P. Podolsky and N. M. 
Zarubin (Vestnik Metalloproinishlennosti (Messenger o f the Metal Industry),
1931, (5), 57-62).— [In Russian.] The diffusion of molten sulphur into 
copper, nickel, and alloys of nickel with copper, iron, and tungsten, has been 
studied. Copper forms Cu2S at 600° C., and nickel forms NiS below, and 
N i3S2 above, 600° C. In the sulphurization of solid solution alloys sulphide 
layers are formed, tho outer consisting of the sulphide of tho metal having 
the greater affinity for sulphur; thus in copper-nickel alloys this layer is 
copper sulphide, and the inner layer nickel sulphide. This phenomenon is 
similar to that observed in tho “ kernel roasting ” of copper ores. In the 
sulphurization of alloys tho components of which form chemical compounds 
with one another no separation into layers can be detected.—D. N. S.

Temperature Coefficient o! the Moduli of Metals and Alloys Used as Elastic 
Elements. G. H Keulegan and M. R. Houseman (U.S. Bur. Stand. J . Re
search, 1933, 10, 2S9-320; and U.S. Bur. Stand. Research Paper No. 531).— 
In continuation of the work of W. G. Brombacher and E. R. Melton (N .A.C.A. 
Tech. Rep. No. 358, 1930) the temperature coeff. of the modulus of elasticity 
and of Young’s modulus of elasticity of 31 alloys and metals (phosphor- 
bronze; Monel metal; brass; nickel-brasses; Duralumin, beryllium-bronze; 
tungsten, as well as Elinvar, Modulvar and various steels) have been deter
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mined in the temperature range — 50° C. to +  50° C. The materials were 
selected on the basis of their possible use as elastic elements for aircraft and 
other instruments. In most cases the temperature coed, were determined 
with the metal in the condition of heat-trcatment or cold-work most suitable 
for its use as an elastic element and also in the annealed condition. The coelY. 
of each modulus at 0° C., the ratio of the coeif. at +  25° to that at — 25° C., 
the composition and the heat-treatment or cold-work are given for each sample. 
The temperature coeif. of Poisson’s ratio and the significance of the differences 
in the two coeff. for a given material are discussed.—S. G.

Internal Friction of Iron and Iron Alloys. R. H. Canfield (Trans. Amer. 
Soc. Steel Treat., 1932, 20, 549-574; discussion, 574-576).—Elastic hysteresis 
is first discussed. The assumption that internal friction in solids is exactly  
analogous to viscosity in liquids, and that hence the frictional stress is propor
tional to the rate of change of shear strain is erroneous. C. proceeds to give a 
mathematical interpretation of the loop in the hysteresis curve. Apparatus 
and technique are described for measuring the dissipation of energy in a tubular 
specimen of metal when carried through cycles of alternating torsional stress. 
The results in this instance apply principally to iron alloys. In plotting the 
results, the half width of the hysteresis loop is plotted against the stress ampli
tude, giving a curve showing friction stress-elastic stress. The slope represents 
a coefficient of internal friction.—W. A. C. N.

Magnetic Properties of Solid Solutions. S. S. Bhatnagar and Pyara Lai 
Kapur (J. Indian Chem. Soc., 1932, 9, 347-356).—The properties of solid solu
tions of salts and metals are briefly surveyed and an experimental study is 
described having as object the determination of the relationship between 
magnetic susceptibility and other properties of solid solutions. Three types 
of solid solutions of salts were used, and were prepared by crystallization or 
melting. The magnetic susceptibility was determined by a magnetic balance 
of the Wilson type. The correlation of the results with those for metallic 
systems is discussed. Heat of formation appears to be analogous to magnetic 
susceptibility. When the heat of formation of the system is zero, the suscepti- 
bility-concentration curve of the system follows a linear course.—It. G.

III.—STRUCTURE
(Metallography ; Macrography ; Crystal Structure.)

(Continued from pp. 238-211.)

Methods of Metallographic Testing of Tungsten and Molybdenum. N. M.
Zarubin (Vestnik Metallopromishlennosti (Messenger of the Metal Industry),
1931, (7), 54-70; (8), 48-54).— [In Russian.] The methods used in the 
metallographic examination of tungsten and molybdenum in the laboratory 
of the Electrozavod works in Moscow are described.—D. N. S.

On the Question of Metallographic Investigation of Bimetal. N. M. Zarubin 
(Vestnik Metallopromishlennosti (Messenger of the Mekil Industry), 1931, (10), 
12-21).— [In Russian.] The methods used in the laboratory of the Electro
zavod works in Moscow arc described. The bimetals examined are : Platinite, 
Invar-brass, Invar-copper, Invar-nonmagnetic steel, iron-brass, iron- 
copper, iron-gunmetal. Reagents suitable for etching separately each of the 
components of the bimetal are given.—D. N. S.

On the Colour-Etching of Metal Surfaces. N. M. Zarubin and G. A. Meerson 
(Vestnik Metallopromishlennosti (Messenger of the Metal Industry), 1930, 
(7-8), 167-176).— [In Russian.] Experiments on the colour-etching and 
colour-photography of polished surfaces of tungsten, molybdenum, ferro-
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tungsten, iron, and steel are recorded. Tungsten is etched with 10% per
manganate solution in acetic anhydride; molybdenum with 30% sulphuric 
acid containing 10% of permanganate, and ferro-tungsten with 10% ammon
ium persulphate solution which can also be used for all the other metals.

—D. N. S.
On the Changes in Texture and Mechanical Properties of Duralumin Due to 

Deformation and Subsequent Thermal Treatment. E. Bachmetev (Veslnih 
Metallopromishlennosti (Messenger of the Metal Industry), 1930, (9-10), 154- 
167).— [In Russian.] The changes in the crystal structure of Duralumin after 
rolling to various degrees up to 99-6% reduction followed by thermal treat
ment, have been investigated by X-ray analysis. After cold-rolling to S9% 
reduction, the crystallites are oriented about the [111] and the [112] axes and 
the hardness-% reduction curve shows a sharp point of inflection. On 
further rolling, the crystallites tend to orient themselves solely in the direction 
of the [111] axis and the work-hardness rises rapidly. On quenching and 
ageing Duralumin that has been reduced 89% or more by rolling, the so-called 
recrystallization texture appears and the mechanical properties are improved, 
reaching a maximum after a reduction of 89%. It is suggested that the 
ageing process in Duralumin is dependent on the distortion of the space-lattice 
produced by the cold-work prior to the heat-treatment.—D. N. S.

Structural Changes in Duralumin Due to Deformation by Extension. E. 
Bachmetev {Vestnik Metallopromishlennosti (Messenger of the Metal Industry),
1931, (1), 99-105).— [In Russian.] The structural changes which occur in 
stretching Duralumin in the annealed condition and at different stages of 
ageing have been studied mctallographically. Fine lines marked on the 
specimens enabled the same crystal grains to be examined under the micro
scope and photographed at different stages of the deformation process, while 
the collation of such photographs gave a means of elucidating the structural 
changes. In this way bending of the crystal grains, displacements of one grain 
with respect to another, lines of slip and surface cracks, but no twin formation 
could be observed both in annealed Duralumin and in Duralumin in various 
stages of ageing.—D. N. S.

On the Study of Statistical Anisotropy in the Distribution of Micro- 
crystallites. G. S. Zhanov (Vestnik Metallopromishlennosti (Messenger of the 
Metal Industry), 1930, (9-10), 149-154).— [In Russian.] In Z.’s new axial 
“ X-Ray-Texture Camera ” the axis of the cylindrical film lies parallel to 
the primary X-ray pencil. During the exposure the specimen is turned 
through 90° or 180° while the film advances along the axis of the cylinder, 
the path traversed b y it  forming the width of the X-ray photograph. The 
resulting X-ray photographs are the projection of polar figures from a spherical 
on to a cylindrical surface. Examples of such diagrams for rolled Duralumin 
are given.—D. N. S.

The Polishing of Specimens for Metallographic Examination. A. R. 
Matthis (Ing. Chim., 1932, 16, 188).—A description (illustrated) of a machine 
designed for the rapid polishing of specimens, in which the different grades of 
emery paper are carried on a revolving mandril and means provided for adjust
ment of the position of the specimen. The machine is stated to be capable of 
satisfactory use with soft metals not easily polishable by hand.—R. G.

Structure Analogies of Alloys. Arno Westgren (Trans. Amer. Soc. Steel 
Treat., 1932, 20, 507-528).—X-ray analyses of the eopper-zine, silver-zinc, 
and gold-zme systems have shown that they are all built up in the same way 
and Carpenter's assumption that the crystal structures of these alloy systems 
are analogous has been corroborated. Certain typical structures recur fre
quently in other related alloys, e.g., those of copper, silver, and gold with zinc, 
cadmium, aluminium, and tin. The phases having the same structure as 
P-brass and y-brass appear to be formed when the ratio of the number of atoms
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assumes the values 3 : 2 and 21 : 13, respectively. Combinations of transitional 
elements such as iron, palladium, and platinum metals with zinc, cadmium 
or aluminium also induce the formation of phases analogous to [3- or y-brass.

— W. A .'C .N .
The Crystal Structure of the Precipitated Copper-Tin Alloys. H. Kersten 

and Joseph Maas (J . Amer. Cham. Soc., 1933, 55, 1002-1004; and (abstract) 
Met. Ind. (Lond.), 1933, 42, 348).— Addition of tin to a neutral or slightly acid 
aqueous solution of copper sulphato produces a precipitate of composition 
approximately Cu3Sn. Precipitates prepared with solutions of varying 
acidities varied in composition from nearly pure copper to an alloy containing 
about 40% tin. The X-ray spectra of the alloys showed them to correspond 
in crystal structure with the a alloys and the compound Cu3Sn as prepared by 
fusion.—R. G.

Diffraction of Low-Speed Electrons by a Gold Crystal. H. 15. Farnsworth 
(Phys. Rev., 1932, [ii], 40,1049).—Abstract of a paper read before the American 
Physical Society. A previous investigation of electron diffraction by a silver 
crystal, for normal incidence on a (100) face showed that, in general, each 
observed diffraction beam, between 0 and 325 v ., is made up of several com
ponents of fine structure. As the angle of incidence was changed from normal 
in small steps, the relative intensities of the components of any one beam 
changed enormously. The components which are present for normal incidence 
may disappear and others appear at angles of incidence a fe\V degrees from the 
normal. For each beam there is a certain angle of incidence at which the most 
intense component attains its maximum value. No exact correspondence 
between the characteristics of the various beams was found. Similar ob
servations are now being obtained for a gold crystal. A fine structure is also 
observed for these beams. The intensities of the components are also very 
sensitive to a change in the angle of incidence, but the particular character
istics of any one beam differ considerably from those of the corresponding 
beam for silver. This is particularly significant since gold and silver have the 
same lattice structure and also the same lattice constant to within 0-4%.

—S. G.
Electron Diffraction by a Silver Film on a Gold Crystal. H. E. Farnsworth 

(Phys. Rev., 1932, [ii], 42, 588).—Abstract of a paper read before the American 
Physical Society. A  thin film of silver (not visible) was deposited on the 
(100) face of a gold crystal by evaporation in a vacuum. The silver formed in 
a lattico structure having the same orientation as that of the underlying gold 
crystal. The diffraction beams obtained for the thin silver film have the same 
characteristic fine structure, which varies with the angle of incidence, as that 
previously found for a more massive silver crystal (this J ., 1932, 50, 610), 
except that the relative intensities of the components of one of the lowest 
voltage beams for the silver film are reversed. As previously observed (see 
preceding abstract) the fine structure of the diffraction beams for a gold crystal 
differs from that of the corresponding beams of a silver crystal. Deviations 
from the plane grating formula for normal incidence are the same for the beams 
from the thin film as for those from a more massive silver crystal. These 
results substantiate the previous evidence (this J ., 1932, 50, 616, and preceding 
abstract) that the fine structure characteristics are at least partly determined 
by the nature of the atoms composing the crystal rather than by the lattice 
itself.--S. G.

The Crystalline State of Thin Sputtered Films of Platinum. G. P. Thomson, 
Norman Stuart, and C. A. Murison (Proc. Phys. Soc., 1933, 45, 381-387 ; 
discussion, 387-388).—-Filins of platinum sputtered in various gases have been 
examined by the method of electron diffraction. They often show patterns 
which indicate that the sm all crystals are oriented with one face parallel to the 
face of the specimen, the crystals being otherwise arranged at random. The

VOL. L III. X
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width of the diffraction rings shows that in many cases the size of the crystals 
is of the order 5 x  10~7 cm. Some films of platinum dioxide indicated crystals 
of dimensions 2 X 10~7 cm.—J . S. G. T.

X-Ray Analysis oi Iron-Tin Alloys. W. P. Elirct and A. P. Westgren (J. 
Amer. Chem. Soc., 1933, 55, 1339-1351).—The alloys were made in a vacuum 
furnace and given various treatments in evacuated glass or quartz tubes. 
One case of non-uniformity was found, the 70% tin alloy separating into two 
layers, [3 and FeSn2. The following results were obtained, a-phase—solid 
solution of tin in a-iron. Solubility at G80° C. 9-8% tin. Length of cube 
edge in body-centred a-iron lattice increases linearly with increase of tin. 
(3-pliase—hexagonal structure with narrow homogeneity range. Corresponds 
with 3FeSn. [5 -phase—possibly a mixture of phases, appearing in alloys con
taining 27-59% tin. j3"-phase—hexagonal, probably 2Fe2>Sn. y-phase—  
nickel arsenide structure. FeSn2 phase—probably hexagonal with narrow 
range of homogeneity. Sn phase—where occurring in a number of alloys does 
not differ from pure tin. Iron and all the other phases in the system are 
therefore insoluble in tin. The discrepancies between the X-ray results and 
the previously published thermal diagram of Edwards and Preece are discussed.

—R . G.
Diffraction of Low-Speed Electrons by a Tungsten Single Crystal. Wayne T. 

Sproull (Phys. Rev., 1933, 43, [ii] 516-526).—Single crystals of tungsten were 
ground and polished so as to give plane surfaces parallel to the (1- 1- 2) and 
(1- 0- 0 ) planes of the crystal. After thorough outgassing, the diffraction of 
electrons was then studied, and the following characteristics were noted. 
(I) The diffracted beams on the whole are less intense, less sharp in co-latitude 
and azimuth, and have a slower rate of growth and decay than those observed 
by other workers for nickel, copper, and silver. (2) The volume interference 
condition plays a relatively greater role than in the other metals. These 
differences are probably duo to the fact that in the body-centred cubic struc
ture of tungsten, the planes studied are relatively closer together but more 
sparsely populated by atoms than those examined in other cases, with the 
result that the electrons can penetrate the first layer of atoms more easily. 
The opposite extreme in which the diffraction pattern is due almost entirely 
to surface interference is found in the case of mica, where the cleavage planes 
are very densely populated, but spaced at relatively great distances.—W. H.-R.

The Crystal Structure of Uranium. Thomas A. Wilson (Physics, 1933, 4, 
118-152).—A method for the X-ray analysis of powders derived from crystals 
of low symmetry is described. Uranium is shown to crystallize in space-group 
CSi, of the monoclinic system, with 2 atoms in each crj'stallographic coll of 
dimensions a  =  2-829 A .; b — 4-887 A .; c =  3-308 A. Axial ratios are 
0-5791 : 1 : 0-6771. The corresponding density is 19-05. Uranium atoms 
appear to be prolate spheroids with major axis of length 3-425 A. and minor 
axis 2*826 A.—J. S. G. T.

On Co-operative Phenomena [Secondary Structure of Crystals, and Ferro
magnetism]. F. Zwicky (Phys. Rev., 1933, [ii], 43, 270-278).—The term co
operative phenomena is used to describe phenomena due to the interaction 
of a large number of elementary particles (electrons, atoms, &c.), the inter
action extending over distances which are much greater than the usual action 
radii involved in the effect of a particle oil its immediate neighbours. Z. 
claims that this kind of phenomenon is effective in the recrystallization of 
metals, the secondary structure of crystals, and ferromagnetism. Secondary 
structures are suggested to account for the magnetic properties of single crystals 
of iron, nickel, and cobalt.—W. H.-R.

On the Magnetization of Ferromagnetic Crystals. Francis Bitter (Phys. 
Rev., 1933, [ii], 43, 655-660).—The function Ea was previously (Bitter, 
this volume, p. 231) described, and gives the energy of a ferromagnetic crystal



Corrosion 307

as a function, of the direction of magnetization. Photographs are given of 
plaster models which represent Eo for (a) undistorted crystals of nickel and 
iron in zero applied field; (b) undistorted crystals of iron in a field of 100 
oersteds parallel to the [100], [110], and [111] axes, respectively; and (c) iron 
crystals distorted by compression and extension along the above axes. Mag
netization curves for distorted crystals are calculated and illustrated.—W. H.-R.

IV.—CORROSION

(Continued from pp. 211-211.)

Corrosion Research on Light Metals. Freeman Horn (Met. Ind. (Lond.), 
1933, 42, 173-176, 197-199, 253-254; discussion, 281-282; also (report with 
discussion) Chem. and Ind., 1933, 52, 59-60; and (abstract) Found. Trade J., 
1933, 48, 162).—Read before the Chemical Engineering Group of the Society 
of Chemical Industry. The nature and direction of research on the corrosion 
of light metals are indicated. Parallel with this research is an investigation 
into the methods of treating metal surfaces to prevent corrosion. The 3 
main fields in this latter investigation are metallizing by spraying or rolling, 
plating with zinc on chromium and oxidizing chemically or electrolytically. 
These methods arc described, especially the last, of which the Bengough 
anodic process is the most successful from the point of view of corrosion-resist- 
ance. Research is also being extended in the direction of magnesium alloys, 
but with less success at present, the best method so far being the addition of 
manganese as an alloying metal.—J. H. W.

Corrosion oi Aluminium and Its Alloys. II. Sutton (Met. h id . (Lond.), 
1933, 42, 332).—A letter commenting on a paper read by Freeman Horn 
(cf. preceding abstract). The superiority of the Panalumin or Jirotka process 
to the anodic system or any chromate dip, as claimed by C. J. Goodwin, is 
controverted.—J. H. W.

Corrosion oi Copper by Coke. Anon. (Architect and Builder, 1931, 125, 
231-232; Building Sci. Abs., 1931, [N.S.], 4, 57).—It is reported that tests 
carried out by the City of Birmingham Gas Department have led to the con
clusion that the use of coke fuel as compared with coal for copper flue-back 
boilers under the conditions usual in kitchen ranges does not cause any increase 
of external corrosion. Protective surface treatment of such boilers appears to 
be neither necessary nor desirable. Boilers of cokl-rolled copper show no 
superiority over those of hot-rolled copper. The use of specially refined copper 
is advisable. In manufacturing the brazing should be smoothly finished, 
external projections duo to overlaps should be avoided; welding is suggested.

—S. G.
Mineralization, Electrolytic Treatment and Radiographic Examination of 

Copper and Bronze Objects from Nuzi. Rutherford J. Gettens (Tech. Studies 
Field Fine Arts, 1933, 1, 119-142; C. Abs., 1933, 27, 1598).—The mineraliza
tion of nails found at Nuzi, Iraq, which had been buried about 3500 years 
under 130 cm. of still damp clay, was studied by cross-sectioning the nails 
along various axes so that all the interior zones would be exposed. Four 
major zones were observed in the spike portion of the nails: (1) a central core 
having all the properties of native metallic copper; (2) an inner, nearly colour
less zone, translucent where pure, consisting chiefly of CuCl and corresponding 
with the rare mineral nantokite; the minor components of this layer are dis
tributed in well-defined layers as follows : (a) nearest the centre a black opaque 
layer appearing to be a form of cerargyrite (AgCl); (b) a zone of nantokite 
which is nearly colourless and free from minor constituents; (c) a second blank 
opaque layer of cerargyrite apparently identical with (a) but much thinner;
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(d) a reddish-brown translucent layer having the characteristics of an iron 
compound consisting probably of a hydrated ferric oxide of the liraonito 
(2Fe20 3,3H20 ) type; (e) a colourless translucent layer apparently of pure 
nantokito which serves as a matrix and chief component of the 'whole zone; 
(3) a deep red opaque zone of cuprite (Cu20 ) ; (4) a thick outer zone of green 
oxychloride of copper corresponding to the atacamite, (CuCl2*3Cu(OH)2). 
From the study of the corrosion products surrounding the copper core, it  is 
evident that reactions liavo taken placc which are similar to those observed 
under artificial conditions by Bcngough ct al. (this J., 1920, 23, 65-135), Lean 
and Whatmough (J. Chem. Soc., 1898, 73, 150) and Mellor (“ Inorganic and 
Theoretical Chemistry,” 1923, (III), 157-168). This is apparently the first time 
that the actual presence of CuCl as an intermediate product of corrosion has 
been reported. The probable causes of the presence of the minor components 
of zone (2) are discussed. From the experience gained in the electrolytic 
treatment of the copper nails and also of bronze objects, it is concluded that 
the method will not bring back original outlines where mineralization has 
resulted in the almost complete transformation of the objects to the basic 
coppcr chloride; this product lacks uniformity and compactness, and is usually 
penetrated with earthy material. When the chief mineral product is cuprite, 
electrolysis is successful so far as the recovery of form is concerned, but if 
the object has been completely transformed to cuprite, even after electrolytic 
treatment it will be extremely brittle. Only when it has a metallic core 
surrounded by a layer of cuprite may one hope to restore the object so that it 
will have both form and rigidity. A study of radiographs of several copper 
nails and a subsequent sectioning and electrolytic treatment showed that 
diagnosis of the internal structure of badly mineralized copper and bronze 
objects (especially small ones) is much aided by the use of X-rays.—S. G.

Solubility oi Lead in the Municipal Water of Leipzig. ------ Stich (Pliarm.
Zcit., 1930, 75, 1262-1263; Building Sci. Abs., 1931, [N.S.], 4, 57).—The 
results of tests of the solubility of lead shavings and pipes in distilled and 
municipal drinking water emphasize the need for constant control of municipal 
water supplies in contact •with lead conduits.—S. G.

Some Observations on the Corrosion of Lead. A. II. Loveless, T. A. S. 
Davie, and W. Wright (J. Royal Tech. Coll. (Glasgow), 1933, 3, (1), 57-64).—  
Investigations on the corrosion of lead by sulphuric acid of concentrations 
30 to 96-5% at 50° C. show that the resistance offered by lead to attack is due 
largely to t he protective coating of lead sulphate formed by the initial attack, 
and that the sulphate film formed is less coherent with increasing concentra
tions of acid. The effect of temperature (0°-200° C.) on the rate of attack 
depends on the concentration of the acid. Below 93% the increase in the 
rate of attack is more marked at higher temperatures, whilst above this con
centration the increase is greater at the lower temperature ranges. The 
application of stress (0-200 lb./in.2) increases the rate of corrosion and is 
noticeable with quite low stresses, whilst there is a rapid increase in the rate 
of attack when the stress exceeds 100 lb./in.2. The effect of the applied stress 
on the lead sulphate film is to produce numerous cracks and allow the acid 
to penetrate to the metal below. Corrosion by hydrochloric acid at concen
trations from 0 to 40%, and at two temperatures 15° and 100° C. show that 
the rate of attack is connected with the solubility of lead chloride in the 
hydrochloric acids solutions.—J. W. D.

Atmospheric Corrosion of Non-Ferrous Metals and Alloys. Anon. (Met. 
hid. (Lond.), 1933, 42, 490).—A brief report of atmospheric corrosion tests 
on 24 non-ferrous metals and alloys carried out under the auspices of the 
Sub-Committee on Atmospheric Corrosion of Committee B-3 on Non-Ferrous 
Metals and Alloys of the American Societv for Testing Materials. See this 
J ., 1932, £0, 548.—J. H. W.
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Some Comparative Corrosion-Fatigue Tests Employing Two Types of Stress
ing Action. H. J. Gough and D. G. Sopwith (Iron Steel Inst. Advance Copy,
1933, (May), 1-31).—Corrosion-fatigue tests employing 2 types of stressing 
have been made on a cold-drawn 0-5% carbon steel, 3 “ non-corroding ” 
steels, Duralumin and a magnesium alloy containing 2-5% aluminium. The
2 types of stressing were reversed direct stresses and reversed flexural stresses 
at a frequency of about 2,200 cycles/min. The corroding medium was a fine 
air-borne spray of a 3% salt solution. S /N  curves were plotted on a 25- 
million basis. I t  was found that in no ease did the curvcs in the spray tests 
show a tendency to become parallel to the JV-axis, i.e. no “ corrosion-fatiguo 
limit ” was observed. After a certain endurance, the curves became simple 
exponentials. The curvcs obtained were of 3 types : (1) uniform slope, 0-5% 
carbon steel, and 18 : 8 chromium-nickel steel (direct stress); (2) decreasing 
curvature merging into a uniform slope, 15% chromium and 17 : 1 chromium- 
nickel steels and Duralumin, and 1 8 : 8  chromium-nickel steel (bending stress); 
(3) increasing curvature merging into uniform slope, magnesium alloy.

—J. H. W.
Corrosion and Residual Current. F. Todt (Z. Elektrochem., 1933, 39, 146- 

147).—Experimental results on corrosion and residual current provide con
clusive evidence that the mechanism of oxygen depolarization corrosion can 
be reproduced and measured galvanometrieally. The determination of the 
current strength gives a measure of the oxygen produced and diffused on the 
noble metal surfaces.—J. H. W.

Fixed Surface Film Reactions. Leif Tronstad (Light Metals Research,
1933, 2, (23), 11-16).—Translated from Z. Metallkuiule, 1932, 24, 185-188. 
See this J., 1932, 50, 741.—J. C. C.

Other’s Views on “ Modem Metals.”  G. C. McCormick (Chem. and Met. 
Eng., 1932, 39, 679).—Letter to the Editor directing attention to the danger 
of an unguided use of the data sheets previously published, ibid., 1932, 39, 
504, 567.—F. J.

V.— PROTECTION
(Other than Electrodcposition.)

(Continued from pp. 215-249.)

Formation of Aluminium Oxide Film and Its Colouring. Seiji Kaneko and 
Chujiro Ncmoto (Kogyo Kwagahi Zasshi (J. Soc. Chem. Iiul., Japan), 1933, 36, 
(3)).— [In Japanese, with English abstract in supplemental binding, pp. 116— 
117b .] The following solutions are suitable for the formation of an oxide 
film on the aluminium anodo by electrolysis; (a) 0-8Y-H3P O ,; (b) Q-8N- 
HjCrOj; (c) l-OAr-C2H2Oi;  (d) l-OiV-H3POJ +  0-2xV-NaOH; (e) 1-0.Y- 
HjBOj-t- 0-35AT-NaOH; (/) l-0A'-H2CrO4 - f  0-2iV-XaOH; (ff) 1-0-.Y-C,H20 ,  +  
0-5Ar-NaOH. An oxide film can be formed by eleetrolyzing one of the above 
solutions at 100 v. During electrolysis the temperature of the solution is kept 
at 25° C. Of these solutions, (d) is the most suitable for dyeing. Aluminium 
oxide can be dyed with direct, acid, mordant, and acid mordant colours; 
basic colours arc not suitable. Some of the colours suitable for this purpose 
are : red—alizarine sicc; orange—alizarine orange SW pdr; yellow—azo- 
fiavine F F N ; green—union green B ; blue—water blue; violet—alkali violet 
ROO; black—alizarine black for silk pdr.—S. G.

X-Ray Investigations of Electrolytically-Oxidized Aluminium. E. Schmid and
G. Wasscrmann (Mitt. Material., Sonderheft 21,1933,83-87; and (abbreviated) 
Automobillech.-Z., 1932, 35, 396-397).—Reprint from Hauszeit. V.A.W . u.d. 
Erftwerk A.G. Aluminium, 1932, 4, 79-94. See J., this volume, p. 84.—J. W.
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Coating and Colouring Aluminium by Alumilite Process. H. Bengston and 
R. E. Pettit (Chern. and Met. Eng., 1933, 40, 135).—Abstract of articlc in 
Machinist (Ear. Ecln.), 1933, 77, 71>—79; sec J ., this volume, p. 245.—E. J.

The Characteristics of Sprayed Metal Coatings.—II. II. Reiningcr (Z. 
Mctallkunde, 1933, 25, 71-73).—Cf. J ., this volume, p. 247. The structure 
of a sprayed metal coating is similar to that of a sand coating, i.e. it consists of 
a pile of irregularly shaped particlcs held together solely by mutual clamping 
and surface pressures and interspersed with pores and oxide inclusions. A 
closer packing of the particlcs can bo effected by surface pressure by cold- 
rolling, by treatment with rotating steel wire brushes, by annealing in inert 
gases, or by the application of protective coatings.—M. H.

Metal Spraying—the Process and Devices and the Influence upon Welding 
of Some Recent Developments. H. B. Rice (J. Amer. Welding Soc., 1932, 11,
(9), 26-30).—The principles of the proccss and the apparatus used aro described 
in detail. The applications are divided into two general fields—thin imper
vious coatings over large areas for resisting corrosion, and heavy coatings over 
small areas for replacement of worn sections, or for resisting abrasion. 
Examples from both fields arc illustrated and described. In the former, 
zinc, aluminium, lead, and tin arc the most commonly used metals; in the 
latter, hard or high melting-point metals arc employed. The limitations of 
the process are discussed, and it is compared with welding for the applications 
where both processes aro possible.—H. W. G. H.

Combating Corrosion of Piping. C. E. Joos and V. A. Rohlin (Heating, 
Piping, and A ir Conditioning, 1932, 4, 606-607, 671-674; C. Abs., 1933, 27, 
259).—The significance of the pu reading as an index of the corrosive tendencies 
of a water is outlined. Deaeration raises the j)H value through the removal of 
carbon dioxide, but this method is ineffective if the low pu is due to the pre
sence of a mineral acid. Different types of dcaerator arc described. The 
return condensate from vacuum heating systems contains no hardness. I t  is 
normally high in oxygen and low in pn because of carbon dioxide, this giving 
the water intensively corrosive qualities. The presence of oxygen is due to 
interleakage or to the return of the condensate to a surge tank. The low pa  is 
commonly due to the carbon dioxide generated by the break up of the carbon
ates in the boiler, when a portion of the gas rcdissolvcs.—S. G.

The Fight Against Rust. E. Maass and A. Seifert (Autoniobiltech. Z., 1932, 
35, 287).—Report of addresses given before the (German) National Committee 
for Metal Protection, Berlin.—P. M. C. R.

V I—E LECTRODEPOSITION
(Continued from pp. 210-25G.)

Modem Chromium Plating Plant. ------  Birett (Oberfldchentechnik, 1933,
10, 25-27).—Cf. J., this volume, pp. 136, 251. Recent improvements intro
duced into chromium plating works in Germany include the use of iron tanks 
set in a hot-water bath to keep the temperature at 45°-50° C. The sides of 
the tanks aro protected from stray currents by thick sheets of glass held loosely 
against them. Some new types of suspending hooks arc also illustrated and a 
brief account of modem chromium-plating practice is given.—A. R. P.

A Chromium Plating Bath with the Fluoride Ion. Alfred Perlenfein 
(Rensselaer Polytechnic Inst. Eng. Sci. Series, Bull. No. 39, 1933, 1-36, and 
(short abstract) Iron Age, 1933, 131, 539).—By substituting sodium fluoride 
for sulphuric acid in the ordinary chromium plating bath brighter plates 
can be obtained with a wider range of current density and temperature; at 
high current densities the efficiency is much improved, and hence plating 
is more rapid and the plate more impervious so that a nickel undercoat 
on iron is generally unnecessary. Optimum results aro obtained with
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10 grm. of sodium fluoride with 125-300 grm./litro of chromic acid; with 
8 grm./litro of fluoride fairly good results are obtained, but with 15 grm./litro 
no plate is obtained at low current density and very poor plates at high current 
density. The throwing power of the bath increases with the current density 
and is best with 10 grm./litre of fluoride. At 46° C. the current efficiency 
increases from 15% at 15 amp./dm.2 to 27% at 65 amp./dm.2 and higher, 
whilst at 28° C. an efficiency of 26% is obtained at 25 amp./dm.2. The current 
density range at which bright plates can bo obtained extends from 3 to 7 
amp./dm.2 at 20° C. to 5-18 amp./dm.2 at 35° C. and from 15 to more than 
75 amp./dm.2 at 45° C.—A. 11. P.

Grey Chromium Plating. Richard Justh (Ober/lachentechnik, 1933, 10,
27-28).—To produce a matt-grey finish the chromium bath is made up by 
dissolving in 1 litro of water 500-600 grm. of chromium trioxido which has 
previously been heated at 170°-200° C. to obtain a small proportion of lower 
oxides (about 20 grm.). The bath is operated at 15°-18° C. with a current 
density of 20 amp./dm.2 which produces a deposit 0-02 mm. thick in 1 hour. 
At 0° C. with 80 amp./dm.2 the bath gives good hard grey deposits with a 
current efficiency of 50-60% . The metal is deposited in minute cubic crystals 
and is extremely hard, but can bo polished with chromic oxide paste.—A. R. P.

Chromium Plating Screw Gauges. Anon. (Machinery (Lond.), 1933, 41, 
573-574).—It is shown that the usual practice for making allowance for tho 
thickness of tho deposit on plated gauges which consists in finishing them with 
all their diameters reduced by twice the deposit thickness is incorrect. If a 
uniform deposit is applied to a standard Whitworth gauge made in this 
manner, the thread form will be distorted, and over half the deposit on tho 
Hanks must be ground away. The need for a modified thread form is suggested.

■—J. C. C.
Electro-Chromium and Tool Work. E. E. Halls (Machinist (Eur. Edn.),

1933, 77, 189-190e ).—The plating scheme recommended for tool work is : 
(1) degrease in tricldorethylene; (2) acid clean; (3) polish; (4) degrease in 
electrolytic alkali bath; (4) rinse in 10% sulphuric acid; (6) nickel plate in 
hot agitated filtered solution; (7) buff; (8) degrease as in (4); (9) rinse in 
sulphuric acid as in (5); (10) chromium plate in a solution of 40 aq. chromic 
acid and 4 oz. sulphuric acid per gall, at 40°-50° C. and 70-S0 am p./ft.2 at 
3 |- 4  v . ; (11) lightly buff.—J. H. W.

Surface Hardening by Chromium Plating. K. Altmannsberger (Ober- 
fldchcntcchnik, 1933, 10, 41-42).—The use of chromium in plating tools and 
precision instruments is discussed.—-A. R. P.

The Economic Importance of Chromium Plate. Richard Justh (Ober- 
flachenledmik, 1933, 10, 42^13).—The use and value of chromium plate aro 
described.—A. R. P.

Free Cyanide in Copper Electroplating. L. C. Pan (Metal Cleaning and 
Finishing, 1932, 4, 585-588, 651-654, 658; C. Abs., 1932, 27, 1277).—The 
resistivity of a cyanide copper solution decreases rapidly with increasing 
amounts of free NaCN or N a,C 03, NaCN being the better conductor. Tho 
anode polarization is practically inversely proportional to the content of free 
NaCN, but only in tho absence of Na2C 03. When the solution contains 
sufficient Na2C 03 (40 grm./litre), the latter acts as anode depolarizer, and any 
variation in tho free NaCN content docs not further affect tho anode polariza
tion appreciably. The cathode polarization is practically unaffected by any 
change in tho free NaCN content either in tho presence or absence of 
Na2C 03. In the absence of Na2C 03 the bath voltage decreases rapidly with 
increasing amounts of free NaCN, this relationship being hyperbolic. In tho 
presence of Na2COs the effect of freo NaCN on the bath voltage is negligible. 
Either in the presence or absence of Na2C 03 there is a sharp maximum throw
ing power at a molar ratio of approximately 0-27 between free NaCN and
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copper. In the presence of Na2C 03, however, the maximum throwing power is 
05% higher than in the absence of Na2C 03. The anode efficiency is almost 
directly proportional to the free NaCN content and approaches 100% at a 
molar ratio of 2-5 between free NaCN and copper. The efficiency is generally 
higher in the absencc of Na2C 03. By increasing the molar ratio of free NaCN 
to copper from 0 to 0-7, the cathode efficiency is decreased to one half. It is 
reduced to 0 when the molar ratio reaches 2-3. In the presence of Na2C 03 the 
anode film is blue and soluble, causing little polarization. When Na2C 03 
is absent and the free NaCN low, the anode film is brown. No anode film is 
visible when the free NaCN amounts to 14 grm./litre or more. The character 
of the deposit is improved by increasing the content of free NaCN. The pre
sence of Na2C 03 makes the deposit generally brighter than that obtained when 
Na2C 03 is absent.—S. G.

Gold as a Corrosion Protection. Ren6 Leonhardt and P. Steen (Obcr- 
flachenlechnik, 1933,10, 83-85).—Very thin gold plate can bo applied to nickel 
plated articles to protect them against corrosion and enhance their beauty. 
The plate is free from porosity after polishing, adheres 'well, and closes up any 
pores that may be present in the nickel. Suitable plating baths are described.

—A. R. P.
Nickel Plating of Fabricated Zinc in a Barrel. Albert Hirsch (Electrochcm. 

Soc. Preprint, 1933, Slay, 129-133).—Zinc-base die-castings are not improved 
by ball-burnishing and the burnished surface is unsatisfactory for plating, 
since copper or nickel deposits thereon readily peel when polished. Citrate 
nickel baths give poor results on burnished zinc, and baths containing magnes
ium sulphate produce black streaks. Satisfactory plates on zinc die-castings 
may be obtained by the following procedure : the articles as they come from 
the press are tumbled in a barrel containing maplcwood sawdust and pumice to 
remove the grease; treatment for 5 hrs. at 30 r.p.m. is required, after which the 
articles arc cleaned in a solution containing sodium carbonate 4, trisodium- 
phosphate 4, and sodium hydroxide 2 oz./gall. After rinsing, the articles are 
plated in a bath containing cuprous cyanide 3 and sodium cyanide 4-5 oz./gall. 
using 12 v. at 60°-77° C. for 30 minutes. The copper deposit (0-2 oz./ft.2) is 
ball-burnished in a barrel for 20 minutes, again cleaned in the alkali cleaner, 
rinsed, and barrel-plated in a solution containing nickel sulphate crystals 
14-28, nickel chloride crystals 3-6, boric acid 2, sodium metaborate 0-1 and 
ammonia 4-5-9 oz./gall.; 6-12 v. are used at 32°-60° C. for 1 hr.—A. It. P.

The Improvement of Sheet Zinc by Electroplating. T. Hausen (Obcr- 
flachentcchnik, 1933, 10, 55-56).—Methods of plating zinc sheet articles with 
nickel and other metals are described. Deeply recessed articles must first be 
cleaned in xylene. In all cases an electrolytic clean is recommended, after 
which the article is dipped in 1% hydrofluoric acid or in 5-10% hydrochloric 
acid for a few seconds to remove surface films. A preliminary nickel coating 
is essential; this should be produced in a bath containing only 70 grm./litre 
of nickel sulphate, together with sodium citrate or 100-200 grm./litre of sodium 
sulphate to prevent dissolution of the zinc during plating. A nickel deposit of 
0‘0075 mm. thickness is sufficient to protect the zinc in further plating opera
tions and to prevent diffusion of any finishing coat into the metal. Chromium 
or copper are the usual finishing coatings applied.—A. R. P.

The Question of the Electrodeposition of Alloys. I. Nickel-Cobalt Alloys.
S. A. Pletenew and W. W. Kuznetzova (Z. Eleklrochcm., 1933, 39,201-204).— 
The influence of the current density, pH of the solution, temperature, and rate 
of stirring on the deposition of cobalt-nickel alloys from sulphate solutions has 
been investigated, and the results of Fink and Lah were not generally con
firmed. The amount of cobalt obtained by the deposition of a 40% "cobalt 
alloy from a sulphate solution in which the ratio of nickel to cobalt was 15 was 
determined.—J. H. W.
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On the Electrochemical Behaviour o£ Palladium. The Eloctrodeposition oE 
Palladium and Palladium-Silver Alloys from Complex Salt Solutions. G.
Grube and D. Beischcr (Z . Eleklrochem., 1933, 39, 131-133).—Joint electro- 
doposition of palladium and silver from potassium cyanide and potassium thio- 
cyanato baths has been effected. Deposition of metal from a potassium pallad
ium cyanide solution takes place with a current efficiency of less than 1%. 
With a mercury cathode, reduction products of the palladium salts, having 
similar properties, were formed. A silver deposit, with a colour and crystal 
size similar to those of a deposit from a potassium cyanide-silver bath, can be 
obtained from a potassium thiocyanate-silver bath at ordinary temperature. 
With low current densities, the deposits from the palladium, potassium thio- 
cyanate baths are darker in colour and contain a larger amount of organic 
material.-—J. H. W.

A Study of Cyanide Zinc Plating Baths Using the Aluminium-Mercury-Zinc 
Anode. A. Kenneth Graham (Elcctrochem. Soc. Preprint, 1933, May, 135-140). 
—The behaviour of zinc anodes containing 0-5% aluminium, and 0-3% mercury 
in JY-zinc cyanide baths at 20 amp./ft.'2 and 120° F. (49° C.) has been investi
gated with various quantities of sodium cyanide and sodium hydroxide. Anodo 
and cathode efficiencies are 100%, the anode polarization and bath voltage arc 
low for values of R above 2 (R =  normality of sodium cyanide 4 - normality of 
sodium hydroxide divided by the normality of zinc cyanide), and 22-hr. 
cathodes are very smooth and of good texture and colour when the sodium 
hydroxide is 4'5-10 oz./gall. and the sodium cyanide 5-8-5 oz./gall. The best 
bath is that containing 7 oz./gall. each of sodium cyanide and sodium hydr
oxide ; addition of sodium carbonate up to 4 oz./gall. produces no effect, but 
reduction of the zinc cyanide to 0-75iV lowers the efficiency at both electrodes 
and gives less favourable values of anode polarization and bath voltage. A 
pure zinc anode gives too high an anode efficiency and a large amount of 
sludge.—A. R. P.

The Adsorption of Colloids by Metallic Surfaces and Its Influence on the 
Adherence of Electrolytic Deposits. P. Jacquet (Compt. rend., 1933, 196, 
921-923; and (abstract) Genic civil, 1933, 102, 334).—To test if the poor 
adherence of elcetrodcposits of metals from solutions containing colloids is 
duo to the existence of a skin of colloid on the base metal, a copper sheet, 
carefully polished, degreased, tempered for 30 sec. in a given colloidal solution 
and washed, was placed in a solution containing 125 grm. copper sulphate and 
50 grm. sulphuric acid per litre and electrolysed for 1 hr. at 2 amp./dm.2. The 
resulting deposit was examined for adherenco by various methods. The 
colloids arranged themselves in 2 groups : (a) those that affect the adherence, 
such as proteins, (b) those that do not, the hydroxyl colloids such as gums and 
dextrin. In the first group, the adherence varies with the concentration of the 
colloid solution; the time of tempering is practically immaterial, and the 
colloid film adheres strongly to the sheet and is not easily removed.—J. H. W.

The Requirements for Good Electroplating and the Characteristics of the 
Most Important Plates. Hugo Krause (Oberflachcnlechnik, 1933, 10, 15-20).—  
The various faults which may occur in plating and methods for avoiding them  
are discusscd, together with the structure and characteristics of nickel, iron, 
zinc, cadmium, tin, load, copper, brass, silver, and gold deposited from several 
types of bath.—A. R . P.

Resistance in Electrotype Metals. Samuel Epstein (Platers' Guide, 1933, 
29, (3), 9-11).—A summary of the results of an examination of samples of 
copper and nickel electrotypes recorded in an address to the Ohio State Electro- 
platers’ Association (U.S.A.).—J. H. W.

P3 in Plating Technique. Richard Justh (Oberfidchcntechnik, 1933, 10, 57 ; 
and Melallwareti-Ind. u. Galvanotech., 1933, 31, 127-123).—The use of 
trisodium phosphate solutions as alkaline cleaning baths in plating shops 
is discusscd.—A. R . P.
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Practical Plating. Preparation of Work. I.—Polishing. II.—Cleaning.
E. A. Ollard (Met. Ind. (Lond.), 1933, 42,403-405,451-454).— (I.— ) Polishing 
is distinguished by an abrasive and by a burnishing action, and an appreciation 
of the mechanism of these two eifcots will assist in the selection of suitable 
polishing materials and technique. Cleaning is largely concerned with tho 
removal of grease by : (a) washing in an organic solvent; (b) treatment by 
organic vapours; (c) boiling in an alkaline solution; (d) electrolytic cleaning;
(e) scouring; (f) scratch-brushing and (g) various other processes. These are 
all discussed in some detail. (II.— ) Describes in detail cleaning with trichlor- 
cthvlene, electrolysis, scouring, and scratch-brushing, and summarizes the 
various methods that have been described.—J. H. W.

V II—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition and Electro-Refining.)

(Continued from pp. 250-257.)

Electrolysis of Silver-Bearing Thiosulphate Solutions. K . Hickman, W. 
Weyerts, and 0 . E. Goehler (Indust, and Eng. Chem., 1933, 25, 202-212).—  
Much of tho silver accumulating in motion picture fixing baths used to bo 
reclaimed as silver sulphide. It is now recovered as metallic silver by electro
lysis, the bath which used to bo thrown to waste being replenished and re-cir- 
culated. The electrolytic regeneration involves tho use of large cells con
taining 100 f t .2 of cathode surfaeo through which a current of 300 amp. is 
passed at 1-1-5 v. At the anode, thiosulphate is oxidized to tetrathionate 
and trithionato sulphate; at the cathode, silver is deposited with small quanti
ties of silver sulphide and gelatine; some of the tetrathionate is reduced to 
thiosulphate. Vigorous agitation, together with tho presence of acid, sulphite, 
and certain promoting agents, is essential. The yield per million ft. of film 
is about 1200 oz. The consumption of fixing baths is reduced to 35% of tho 
quantity previously used.—F. J.

V III— REFINING
(Including Electro-Refining.)

(Continued from p. 257.)
Description of Continuous Lead Refining at the Works of the Broken Hill 

Associated Smelters Proprietary Ltd., Port Pirie, South Australia. G. K.
Williams (Proc. Austral, h ist. M in. M et., 1932, (87), 75-133, and (abstract) 
Chem. Met. d> M in. Rev., 1932, 25, 8-12).—A theoretical and mathe
matical discussion with curves of the mechanism of tho Parkes process of 
desilverizing lead is followed by descriptions of the old batch process of work
ing and of the modifications introduced to convert this process into a 
continuous operation with, as far as possible, gravity flow of the lead through 
the various stages. The latter method effects considerable economy in fuel 
and labour cost and allows much higher rate of treatment; it gives a smaller 
quantity of by-products from which antimony and silver can bo recovered, 
and yields a much purer lead. The procedure is as follow s: the blast-furnace 
lead (A) from the storage kettle is pumped continuously into one end of a 
softening furnace where it is heated to 750° C. by two oil-burners, whilst a 
current of furnace gases with 6- 8% of oxygen is passed counter-current to 
the flow of metal to oxidize the antimony and arsenic and drive the dross 
towards an overflow- notch at the bullion intake end of the furnace. The 
softened lead (B) which flows continuously from a notch at the other end of 
the furnace runs into a degolding kettle while the dross passes through a dross-
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ing furnace where its lead content is roduced by treatment with line coal, 
the reduced lead being returned intermittently to the softener. In the degold- 
ing kettle 8 lb. of zinc per ton of lead are added and the temperature is main
tained at 500° C. at the top and 330° G. at the bottom; the dross containing 
the gold is skimmed off, liquated, and the lead returned to the kettle. The 
degolded bullion (C) is siphoned from the bottom of the kettle to a storage 
kettle, from which it runs continuously to the desilverizing kettle, which is 
operated in a similar way to the degolding kettle, except that more zinc 
is added to form a layer of zinc above the load through which the new load is 
added until the upper layer is 3 ft. thick and contains 6000 oz./ton of silver, 
when it  is removed and fresh zinc added. The desilverized lead (D) passes 
through a second softening furnace similar to the first, and is then ready for 
the market (E). The products from the various stages in the purification 
have the composition given in the following table :—

A B O I) K

Copper, % . 
Arsenic, %  . 
Antimony, % 
Zinc, %
Gold, grm./ton 
Silver, oz./ton

0-068 
0-182 
0-410 

nil 
3-105 

47-2 oz.

0-070
0-0005
0-03

nil
3-2

48-1

0009S

o-ii;
0-35

45-7

0-004
trace
0-02S
0-560

nil
0-03

0-0004
nil

0-0017
0-0002

nil
0-03

The first softener dross contains arsenic 8-6, antimony 20, and lead 56-3%; the 
final dross, zinc 11 and antimony 0-5% ; the gold dross, copper 10, zinc 32%, 
350 oz./ton silver and 15 oz./ton gold, and the silver dross, lead 15, copper 
0-5, zinc 64, and silver 20%. The weights of these residues per ton of refined 
lead are approximately 37-5, 15, 18-2, and 120 lb., respectively.—A. R. P.

IX .-A N A LY SIS

(Continued from pp. 257-200.)

The Case Against Standardization of Chemical Analysis. P. P. Thompson 
(Cliem. Eng. Mining Rev., 1932, 25, 31-32).—Abstract of a paper read beforo 
the Analytical Group of the Victorian Branch of the Australian Chemical 
Institute. I t  is claimed that it is not possible to standardize chemical analysis, 
since it  is an art requiring skill and understanding and into which the personal 
element enters. The solution to the problem lies in the proper training of 
analytical chemists and in not reporting results so as to give a specious idea 
of their accuracy.—J. H. W.

The Case Against Standardization of Chemical Analysis. Clement Blazev. 
W. Rayner Hebblewhite. Edward S. Simpson. E. Holl. Miller. P. P. 
Thompson. G. R. Anderson. R. J. Craig (Chem. Eng. Mining Rev., 1932-
1933, 25, 64-65, 99-102, 137-138, 174-175). Correspondence: C. B. claimed 
that standardization is of assistance in routine work and for referee analyses. 
W. R. H. stated that standardization of routine work left greater freedom for 
original research and was necessary in judging of specifications. E. S. S. con
sidered that standardization cramped initiative and tended to give concordant 
but not necessarily accurate results. E. H. M. thought standardization useful 
.when routine work was carried out by other than qualified chemists. An 
anonymous contributor feared that standardizing a method of analysis might 
hinder improvements in the method being effected. G. R . R . thought that 
standardization was of assistance to the manufacturer. R. J. C. stated that
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there was a best procedure for every operation and standardization was the 
recording of that procedure. In his replies, P. F . T. restated his case and 
reviewed the evidence submitted against it .—J. H. W.

What Precautions Should be Observed in Sampling Alloys Containing Pre
cious Metals. W. Stein (M ilt. Forschungsinst. Edelmetalle, 1932, 6, 81-S3).—  
Drillings should bo made at intervals across the diagonals of the ingot; in thin 
ingots the drill should go right through, but in thick ingots both sides should 
be drilled to the centre of the ingot and the drillings from each side assayed 
separately to test for segregation. High-speed tool steel drills are best, as 
contamination of the sample with iron is avoided; in no case should lubricants 
bo used.—A. R. P.

Determination of Various Metals in the Chromium Plating Bath. Darwin 
Harris (Chemist-Analyst, 1932, 21, (5), 7).—For the determination of Cu, Fe, 
Ni, and Zn in the Cr plating bath the Cr03 is removed with Pb(NO,)2 and the 
Fe, Ni, and Cu are precipitated by addition of Na20 2. The precipitate is 
dissolved in acid, and the Cu, Fe, and Ni are separated and determined in the 
usual way. Zn is determined as phosphate in the combined filtrates from the 
Ni glyoximo and the Na20 2 separation.—A. R. P.

A Systematic Analysis of “ Widia ”  Metal. S. Zinberg (Vestnik Metallo- 
promishlennosli (Messenger o f the Metal Industry), 1931, (2-3), 119-121).— [In 
Russian.] The alloy is roasted in a Pt crucible to convert the W into W 0 3, and 
the powder thus obtained is fused with 3 times its weight of NaICC03. The 
fusion is extracted with hot H20  and the filtered solution treated with H gN 03. 
The precipitate of Hg2W 04 is collected and ignited to W 0 3 for weighing. The 
Co in the residue from the leaching is converted into a complex cobaltammine, 
the solution of which is elcctrolyzed for Co. Fe is determined iodometrically 
orgravimetrically as Fe20 3. C is determined in a separate sample by the usual 
combustion method.—D. N. S.

Tantalum and Columbium [Niobium] Cathodes versus Platinum Cathodes 
for Electro-Analysis. D . F. Calhane and C. Malcolm Albcr (Eleclrocliem. Soc. 
Preprint, 1933, May, 61-67).—Ta and Nb cathodcs give equally good results 
as P t cathodes in the electrolytic determination of Cu from acid CuSO.,, Zn 
from N a2Zn02, and Ni from ammoniacal NiSO., solutions. Good deposits of 
Ag can also bo obtained on Ta and Nb cathodes from the usual electrolytes. 
In depositing Zn on P t cathodes these must first be plated with Cu or Ag, 
but this is unnecessary when using Ta or Nb cathodes. Erratic results are 
obtained with Ta cathodes during repeated use, unless the surface is mechani
cally cleaned after every few depositions; Nb cathodes do not seem to suffer 
from this disadvantage.—A. R. P.

New Methods of Analysis of Materials Used in Aviation. J. Vasquez- 
Garriga (Rev. Aeronautica, 1932, 1, 79-82; C. Abs., 1933, 27, 2119).—A brief 
description of quantitative X-ray spectroscopy as applied to metals and 
alloys.—S. G.

Electron Tube as Spark Producer in the Spectrum Analysis of Minute
Quantities of Metals. ------ Goroncy a n d ------- - Urban (Z. anorg. Chem., 1933,
211, 28-32).—The spark produced by tho device described has the advantage 
of a very great constancy and protective action on the material with maximum 
efficiency. The spark is suitable for the spectrographic analysis of metals. 
Pb and Hg can be detected in amounts as small as 10~8 grm. in a drop.—M. H.

Chloramine as a Reagent in Volumetric Analysis. 0 . Tomicek and B. 
Sucharda (Coll. Trav. chim. Tchecoslov, 1932, 4, 285-299).—Sn" and Sb'" 
may be accurately determined by potcntiometric titration in jY-HCl at 55°- 
60° C. with a 0-1/V-solution of chloramine (Na y-toluenesulphonechloramide). 
C02 should be passed into the flask during titration. Good results are also 
obtained by using methyl red as indicator. Standardization is best effected
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with As,Oj. The titro of the solution remains unchanged for 3 months when 
stored in a dark-coloured glass bottle.—A. R. P.

The Use oi Potassium Hydroxide as a Fusion Reagent. P. F. Thompson 
(Soc. Chem. h id . Victoria Proc., 1932, 32, 699-702).—The use of ICOH is 
advocated for a variety of fusions of ores, &c. Fusion is carried out in a 
nickel crucible. Oxidation may bo hastened by addition of a very small 
amount of sodium peroxide.—R. G.

On the Solubility of Nickel Dimethylglyoxime. P. Nuker (Z. am i. Ohem., 
1932, 91, 29-32).—The N i dimethylglyoxime precipitate is more soluble in 
hot HoO than in cold, C2H 5OH increases the solubility, and CH3-COOH or 
CH3-COONa reduce it . For correct results, therefore, the solution should 
always bo cooled before filtration and the minimum of C2H5OH used.—A. R. P.

Three Indicators. P. F. Thompson (Soc. Chem. Ind. Victoria Proc., 1931, 
31, 536-544).—-The use is described of dimethylglyoxime in the dichromate- 
iron titration, of a modified indicator for Zn titration and of a molybdo- 
ferrocyanide pn  indicator.—R. G.

The Use of Metallic Electrodes as Indicators. Sidney J. French and John 
M. Hamilton (Proc. Indiana Acad. Sci., 1930, 40, 171-174).—The features of 
the known metallic electrode indicators are reviewed. A1 used with Roso’s 
alloy was found to have advantages for acid solutions, giving a large changc 
in e.m.f. at the end-point.—R. G.

The Reduction of Ferric Salts by Mercury (Eorar’s Method). F . H. Camp
bell and R. H. Hook (Soc. Chem. Ind. Victoria Proc., 1931, 31, 544-547).—  
The method was simplified by omitting the filtration of the excess Hg and 
drawing off a portion of the reduced solution through a cotton-wool filter 
fixed to the end of a pipette, for titration. A quantity of Hg sufficient to 
render the method rapid can bo used and the determination is accurate. 
Re-oxidation is desirably slow.— R. G.

Dimethylglyoxime as a Test Reagent for Metals. Irwin Stone (Chemist- 
Analyst, 1932, 21, (6), 8).—The reactions of Ni, Co, Bi, Fo", Pd, Pt", and Au 
with dimethylglyoxime are described.—A. R. P.

Spectrographic Investigations. XII.—On the Detection of Antimony, 
Arsenic, and Tellurium. Else Ricdl (Z. anorg. Chem., 1932, 209, 356-363).—  
“ Kahlbaum ”■ As was found to contain traces of Ag, Cu, Fe, Pb, Sb, Sn, but 
to be free from Al, Bi, Cd, Hg, Mn, Si, Zn. Methods are described for the 
spectrographic detection of As, Sb, and To. 2-10_a grm. As in Pb-As and 
Zn-As alloys and 10~7 grm. Te in Pb-Te and Bi-Te alloys can be detected with 
certainty. In solutions free from heavy metals the limit of detection lies at 
0-01% As and 0-002% Te if 2 c.c. are evaporated in the arc. To increase the 
sensitivity an electrolytic method of deposition has been developed by which 
it is possible to detect 0-5 X10-6 grm. As, 0-05 X10-6 gnn. Te, and 0-05 X 10_a 
grm. Sb in I c.c. of solution.—M. H.

A Sensitive Test for Bismuth. Lewis Bernstein (Chemist-Analyst, 1932, 
21, (5), 15).—The test depends on the colour of the P b l2 precipitated from a 
CHjCOOH solution of Bi to which (CHsC 02)2Pb has been added. Traces of 
Bi colour the P b l2 orange to crimson.—A. R. P.

A Composite Reagent for Calcium. Gerald J. Cox and Mary L. Dodds 
(Indust, and Eng. Chem. (Analyt. Edn.), 1932, 4, 361).—The reagent is made 
by dissolving 200 grm. of H2C20 4,2H20  and 500 grm. of NH,C1 in 3500 c.c. of 
water, adding 1000 c.c. of glacial CH3C 00H  and 10 c.c. of 0-04% methyl-red 
solution, and filtering. For a determination 50 c.c. of the reagent arc added 
to the HC1 solution of Ca, the mixture boiled, and treated with NHjOH until 

-alkaline to precipitate CaC20 4.—A. R. P.
A New Reagent for Magnesium. C. Franklin Miller (Chemist-Analyst, 

1932, 21, (5), 0-7).—The HC1 solution is treated with a 0-05% solution in 
dilute NaOH of the brown dye made by coupling tetrazobenzidine with
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resorcinol; on addition of 10% NaOH to alkalinity a dark blue lake is formed 
if Jig is present. Ca gives a reddish precipitate in amounts exceeding the 
solubility of Ca(OII)2 and Cd gives a light blue precipitate.—A. R. P.

Reactive Paper for Detecting Molybdenum; Application to the Detection 
and Rapid Determination of This Element in Steels. E. Bertrand (Bull. Soc. 
Chim. Bclg., 1932, 41, 9S-103).—A drop of the solution to be tested for Mo is 
placed on a piece of filter paper previously coated with a thin film of H2W 04, 
and one drop of an HC1 solution of SnCl2 is placed in the middle of the first 
drop. A grey-bluc spot surrounded by a colourlcss halo appears when Mo 
is present; the intensity and rate of development of the colour are a function 
of the amount of Mo present.—A. R. P.

Characterization of the Chemical Nature of a Substance by its Catalytic 
Properties. The Case of Silver. Georges Deniges (Bull. Soc. Pharm. Bordeaux,
1932, 70, 13-16; Chem. Zentr., 1932, 103, II, 747).—Traces of Ag may be 
dotected by boiling the solution with MnS04 and (NH4)2S20 8 when HMnO., is 
formed if Ag is present in amounts exceeding 0-02 mg./litre. The method is 
suitable for the detection of traces of Ag on a metal surface.—A. R. P.

Some Reactions of Vanadium Carbide. S. E. Oldham and W. P. Fishel 
(./. Avier. Chem. Soc., 1932, 54, 3610-3612).—VC reacts with HC1 at high tem
peratures to form CH„ H2, VC12, and VC13. It is insoluble in aqueous HC1, but 
is soluble in hot oxidizing acids, forming hydrated pcntoxides.—R. G.

Studies of Various Methods for the Separation of the Common Elements into 
Groups. I.—The Precipitation by Ammonium Hydroxide. Ernest H. Swift 
and R. C. Barton (./. Amer. Chem. Soc., 1932, 54, 2219-222S).—The results are 
given of various modifications of the ammonia separation of Cr, Al, and Fe 
from Mn, Ni, Co, and Zn.—R. G.

On the Separation of Hafnium and Zirconium.—I. Wilhelm Prandtl (Z. 
anorg. Chem., 1932, 208, 420-426).—The separation is carried out by fractional 
precipitation with ferrocyanogen-ion which is based on the smaller solubility of 
hafnium ferrocyanide.—M. H.

Investigations into the Analytical Chemistry of Tantalum, Niobium and 
Their Mineral Associates. XXI. - A Reliable Method for the Quantitative 
Separation of Titanium from Tantalum and Niobium. W. R. Schoeller and 
C. Jahn (Analyst, 1932, 57, 72-78).—The mixed oxides are fused with K2S20 ;, 
the melt is dissolved in hot water containing 2 grm. of (NH4)2C20 , ; 5 grm. of 
sodium salicylate are added, and the boiling solution is treated with 20% 
CaCl2 solution until no further precipitate forms. The precipitate is collected, 
washed with hot salicylate solution, and boiled with HC1 and KMn04 to destroy 
oxalates; the Ta20 5 and Xb20 5 are then separated by boiling with tannin. 
The yellow Ti filtrate from the CaCl2 treatment is boiled with CH3’C02X ir4, 
KH4C1, and tannin, and the red precipitate collected, washed with half-satur- 
ated NH4C1 solution, ignited, and fused with K2S20-. The fusion is extracted 
with a 1% solution of tannin in 5% H2S 04 and the small quantity of earth 
acid precipitate collected, washed, and purified as usual. Ti is best deter
mined by difference between the original weight and the weight of the T a ,0 . 
and Nb20 5.—A. B . P.

Investigations into the Analytical Chemistry of Tantalum, Niobium and 
Their Mineral Associates. XXH.—The Separation of the Earth Acids from 
Metals of the Hydrogen Sulphide Group. E. F. Waterhouse and W. R. Schoeller 
(Analyst, 1932, 57, 284-289; discussion, 289-290).—Treatment with H,S, of 
tartrate solutions containing the earth acids and Sb, Bi, and Cu yields a pre
cipitate of Sb2S3, Bi2S3, and G'uS which always contains small amounts of 
earth acids. The precipitate should be redissolved in H2S 04, H X 0 3, and 
tartaric acid, the solution made ammoniacal and poured into (XH4)2S solution 
to precipitate Bi2S3 and CuS, and the filtrate treated with CHjCOOH to
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recover Sb2S3. Directions are given for the recovery of the Ta and Nb from 
the filtrates.—A. R. P.

Investigations into the Analytical Chemistry of Tantalum, Niobium and 
Their Mineral Associates. XXIII.—The Quantitative Separation of Tantalum, 
Niobium, Titanium, and Zirconium and a New Analytical Grouping. W. R. 
Schoeller and A. R. Powell (Analyst, 1932, 57, 550-559).—From a neutral 
oxalate solution half saturated with NH4C1, tannin precipitates Ta, Nb, and 
Ti, whereas Zr, Hf, Tli, and A1 remain in solution; the former group is referred 
to as the “ acid tannin group ” and the latter as the “ basic tannin group.”

—A. R. P.
Determination of Small Quantities of Antimony in Solder in the Presence 

of Iron. C. W. Anderson (Indust. ami En-g. Chem. (Analyt. Edn.), 1933, 5, 
52).—Fe interferes in the usual bromate determination of Sb, but its effect 
may be overcome by adding 25-30 c.c. of H 3P 0 4 (d 1-37) to the solution before 
reducing the SbCl5 with Na2S 0 3. The N aBr03 solution should be standard
ized against pure Sb solution to which about as much Fe has been added as is 
present in the assay solution.—A. R. P.

Determination of Arsenic : Iodometric Acidimetric Method. R. C. Wiley, 
J. P. Bewley, and R. Irey (Indust, and Eng. Chem. (Analyt. Edn.), 1932, 4, 
396-397).—The solution (20 c.c.) of the sample containing the A s as As20 3 
is introduced into a distillation flask together with 10 grm. of 20-mesh ¿11 ;
10 c.c. portions of 75% H2S 04 are then added at intervals of 10 minutes for 
40 minutes, and the solution then boiled for 5 minutes. All the gases evolved, 
which contain the As as AsH3, are passed through a Moyer biilb tube containing 
a measured amount of 0-lA7-I2, whereby the AsII3 is oxidized to As20 5. Excess 
of I2 is then titrated with 0-lAr-Na2S20 3 ; 1 c.c. of 0-1 Ar-I2 consumed =  0-001237 
grm. A s20 3. A s a cheek, the titrated solution may be titrated with 0-lAr- 
NaOH using phenolphtlialein as indicator (1 c.c. O-liY-NaOH =  0-0009890 
grm. A s, 0 3). The reactions are AsH3 +  4Ia +  41I20  =  H 3AsO, +  8HI and 
H 3As04 +  8HI +  lONaOH =  Na2H As04 +  8NaI +  10H„0.—A. R. P.

Beryllium. IV.—Micro Qualitative Analysis of Beryllium. Harold Sim
mons Booth and Spencer Guildfrary (J. Physical Chem., 1932, 36, 2041-2649). 
—The micro-detection of Be either by the uso of potassium malonate or by 
the production of beryllium basic acetate recrystallized from glacial acetic 
acid is considered to be superior to the ordinary macro-analysis methods, viz., 
the potassium oxalate and chloroplatinic acid methods, both in simplicity and 
in accuracy. A bibliography of literature of the subject is appended.

—J. S. G. T.
Determination of Boron Spectroscopically. J. S. McHargue and R. K. 

Calfee (Indust. and Em7. Chem. (Analyt. Edn.), 1932, 4, 385-386).—The B is 
separated as (CH3)3B 0 3 by distilling the solution with CH3OH and deter
mined by burning the distillate in 0 2 and observing the spectrum through a 
cell containing water to which 0-01AT-IvMnQ4 is added until the green B lines 
are completely absorbed. The c.c. of KMn04 added are a measure of the B ; 
the method is accurate to 0-01 mg. B.—A. R. P.

Determination of Cæsium in the Presence of Rubidium and Other Alkali 
Metals, N. A. Tananaev and E. P. Harmash (Z. anal. Chem., 1932, 89, 256- 
262).—The hot concentrated solution is treated with a hot solution containing 
a large excess of B il3 dissolved in HI, whereby, on cooling, Cs3Bi2Ie separates. 
The precipitate is collected, washed with ice-water, dried at 140°-150° C. for 
l£ -2  hrs., and weighed. The results are about 1% low.—A. R. P.

Volumetric Determination of Calcium and Magnesium in the Presence of 
One Another. Eniod von Migray (Chem.-Zeit., 1932, 56, 924).—When only 
small quantities of the elements are present in a solution free from other 
metals (exccpt K and Na) the solution is boiled with AT-(NH4)2C20 4 and NH40H  
in slight excess, acidified with CH3C 00II, treated with Na2H P 04, again
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made ammoniaoal, and boiled for 5 minutes. After cooling, the precipitate 
is collected in a Gooch crucihlc, washed with cold H20 , and rinsed into a 
porcelain basin. The suspension is heated at 80°-90° C. and titrated with
0-1JV-HC1 until methyl-red indicator just becomes rose-coloured; this gives 
the Mg. 1I2S 0 4 is then added and the liberated H2C20 4 corresponding with 
the Ca titrated with KMn04.-—A, R. P.

Volumetric Determination of Cerium with Arsenious Acid. Rudolf Lang 
and Josef Zwerina [Z. anal. Chem., 1932, 91, 5-12).—In von Knorre’s K2S20 8 
method for Ce the Ce(S04)2 can be reduccd with standard As20 3 if 10 c.c. of 
1 : 1 HC1,1 drop of 0-005ilf-KI03 solution and 5 grm. of MnS0.,,5H20  are added. 
Ce'" can be oxidized to Ce"" in NaOH solution by boiling with Ni(Oll)., and 
K2S2Os.—A. R. P.

Determination and Separation of Cobalt as Cobaltic Nitroso-8-naphthol.
C. Mayr and F. Feigl (Z. anal. Chem.. 1932, 90, 15-19).—The precipitate of 
Co nitroso-§-naphthol obtained under the usual conditions cannot be weighed, 
as it invariably contains cobaltic salts. A compound of definite composition 
can be obtained, however, by treating the Co solution with H ,0 2, NaOH (to 
alkalinity), CH3COOH (until the Co(OH)3 precipitate is dissolved), and 2% 
a-nitroso-p-naphthol in 50% CH3COOH; the substance after drying at 130° C. 
has the formula (Ci0HcONO)3Co,2H2C) and contains 9-645% Co. The results 
are accurate to i  2% for 1-30 mg. of Co.—A. R. P.

Rapid Method of Estimating Copper in Brass, Aluminium Alloys, &c. M. V. 
Churakov (Veslnilc Metallopromishlennosti (Messenger o f the Metal Industry),
1932, (2), 84-85; and (French abstract) Chim. et Ind., 1932, 28, 1344).— [In 
Russian.] The sample (I grm. for A1 alloys, or 0-3 grm. for brass) is dissolved 
in 10 c.c. of warm H N 0 3 (d 1-2), 50 c.c. of H2S 04 (1 : 4) are added, and 
the mixture heated for 15 minutes on a sand-bath. After addition of 15 c.c. 
of ICONS solution, the liquid is cooled, 10 c.c. of KI solution are added and the 
I* titrated with 0-liV-Na2S20 3.—D. N. S.

Electrolytic Zinc : The Determination of Small Amounts of Germanium. 
Harold Lundin (Electrochem. Soc. Preprint, 1933, _May, 191-195).—Minute 
amounts of Ge cause serious trouble in the production of electrolytic Zn. 
The following procedure is recommended for the determination of Ge in 
material containing SiO„ which adsorbs G c: the sample is dissolved in 
H„SO, and the solution evaporated twice with HF in a Pb dish until the 
H2S 04 reaches about 300° C., and no test for HF can be obtained with a glass 
rod. The mixture is then distilled with a large volume of HC1, Cl2 being 
bubbled through the liquid during distillation. The condensate is collected 
in an ice-cooled receiver, treated with N aH S03 until the yellow colour disap
pears, then with Br until yellow, and with N H 2OH-HCl until colourless, 
adjusted to 4-6AT-HCl, and saturated with H2S. The GeS2 is collected, 
washed with 4iV-H2S 04, saturated with H„S until free from HC1, and heated 
gently at first, then at 500°-600° C., until converted into C c02 for weighing.

‘ —A. R. P.
A Physical Method of Estimating Ferrous and Ferric Iron Formed by the 

Actions of Potassium Dichromate and Potassium Permanganate upon Ferrous
Salt. Mata Prasad and P. Y. Deshpande (J. Indian Chem. Soc., 1932, 9, 133- 
136).—The amounts of ferrous and ferric iron were determined by the use of 
absorption spectra.—R. G.

On the Problem of Determining Lead in Mixed Solder and White Metal 
Residues. Wolfgang Boehm (Metall u. Erz, 1933, 30, 47-48).—The material 
is dissolved in HBr and Br and the solution evaporated to dryness twice with 
HBr to volatilize SnBr, and SbBr3. The residue is evaporated with H 2S 04 
and the Pb determined as PbS04 in the usual way.—A. R. P.

Volumetric Determination of Lead. A. Travers and ------  Lu (Conipt.
rend., 1933, 196, 548-549).—The usual determination of Pb as sulphate gives
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incorrect results in the presence of Bi and Ba, owing to the hydrolysis of salts 
of the former and to the formation of mixed crystals with Pb of the latter. 
The following method, however, can be used : A neutral solution of the Pb 
Salt is boiled with excess Javello water and the Pb precipitated as P b 02, 1% 
KC1 added and the whole shaken with the i-equired quantity of KI +  KC1. 
P b l2 is precipitated and the clear, supernatant liquid titrated. In the case of 
Bi-alloys, the Bi is separated with excess NaHC02, filtered, and the filtrate 
evaporated to dryness. H2C 02 is destroyed by concentrated H2S 04 and tho 
Pb determined as above. To separate Ba and Pb the latter is precipitated 
in a weak acid solution with H„S under pressure. The Pb is precipitated after 
standing for 2 lirs. on a water bath and the sulphide converted to sulphate in 
the ordinary way.—J. H. W.

The Solubility ol Lead Chromate in Ammonium Acetate and Acetic Acid 
Solutions and the Determination of Small Amounts of Lead. E. A. Goode (Soc. 
Chem. Ind. Victoria Proc., 1932, 32, 6S6-693).-—Conditions are described for 
the rapid and accurate precipitation of Pb as chromate in amounts of the 
order of 1 mg.—R. G.

Volumetric Determination of Large Percentages of Manganese. Frank W. 
Scott (Chemist-Analyst, 1932, 21, (6), 6-7).—The alloy (e.g., 0-5 grm. of ferro
manganese) is dissolved in 25 c.c. of H N 03, tho brown fumes are expelled, and 
the Jin is precipitated by boiling with KCIO, until Cl2 ceases to be evolved. 
The mixture is boiled down to 15 c.c., treated with 0-5 grm. of KC103, boiled 
for 1 minute, cooled, and diluted to 200 c .c .; the M n02 is then dissolved by 
addition of a known volume of H20 2, the excess of which is determined by 
titration with KMnO.,.—A. R. P.

Determination of Molybdenum and Lead by Fajans’s Method.—I. Z. 
Raichinschten and N. Korobov (Zhumal Obschtchey Khim ii (Journal o f General 
Chemistry), 1932, 2, (8), 661-665).— [In Russian.] In the titration of Pb salts 
with (NH4)2Mo04 the recognition of the end-point is facilitated by addition of 
certain dyes, e.g., alizarin red which are first adsorbed by the precipitate, then 
displaced therefrom by the slightest excess of Mo04", thereby producing a 
colour-change in the solution. Heavy metals intefere but A1 salts arc inert.

—M. Z.
A New Rapid Method for the Macro- and Microchemical Determination of 

Silver. G. Spacu and P. Spacu (Z. anal. Chem., 1932, 90, 182-185).—The 
neutral or feebly ammoniacal Ag solution is treated with K I until the A gl first 
precipitated just redissolvcs, then with a hot concentrated solution of 
[Cupn2]S 04 (pn =  propylenediamine), whereby [Cupn2][AgI2]2 separates in 
bluish-violet crystals containing 23-07% Ag. The precipitate is collected in a 
filter crucible, washed with 1% K I solution containing 0-5% of [Cupn2]S04, 
then with C2H5OH and (C2H5)20 , dried for 10 minutes in a vacuum dessieator, 
and weighed. The sensitivity of the test is 1 in 200,000.—A. R. P.

Estimation of Small Amounts of Silver in the Presence of Both Copper and 
Chlorides. Naoto Kamcyama and Shoji Makishima (Kogyo Kwagalcu, Zasshi 
(J. Soc. Chem. Ind. Japan), 1932, 35, (8); C. Abs., 1932, 26, 5274).— [In 
Japanese, with full English summary in supplemental binding, pp. 372-373b.] 
From 0-1 to 10 mg. of Ag can be determined in 100 c.c. of solution containing 
as much as 6-3 grm. of Cu++ and 15 grm. Cl' by heating with an exccss of 
NaOH to precipitate CuO, filtering and measuring tho colour produced on 
adding rhodamine.-—S. G.

Volumetric Determination of Tin. Application to the Separation of Anti
mony and Tin. P. Ed. Winkler (Bull. Soc. chitn. Belg., 1932, 41, 115-137).—  
The HC1 solution of the Sn is reduced with Zn to obtain SnCl2, which is deter
mined by adding an cxcess of I2 to reoxidizc the Sn and then titrating the 
excess with Na2S20 3. Sb is best separated from Sn by H 2S in HX'.O, 
solution.—A. R. P.

VOL. L IU . Y
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Analysis of Ferro-Tungsten : Determination of Tungsten Content. P.
Sokolovsky (Vestnik Metallopromishlennosti (Messenger o f the Metal Industry),
1930, (9-10), 128-129).— [In Russian.] The powdered metal (0-5 grm.) is 
roasted for 2 hrs. at 800°-850° C., the sintered product digested with 50 o.c. of 
hot HC1 (d 1*19), the solution treated with 3-5 c.c. of H N 0 3 (d 1-4), the mixture 
diluted and the precipitated W 0 3 collected, washed with 1 : 10 HC), ignited and 
weighed.—D. N. S.

On the Determination of Zinc in Aluminium and Aluminium Alloys. H. 
Wagner and H. Kolb (Chem.-Zeit., 1932, 56, 890-S91).—In the electrolytic 
determination of Zn in solutions obtained by dissolving A1 or its alloys in 
NaOII the deposited Zn always contains Fo derived from reduction of the 
suspended F e ^ .  The deposit, after weighing, should therefore be dissolved 
in HC1 and the Fo determined as F e ,0 3 after precipitation with NH,OH.

—A. R. P.
Notes on the Volumetric Determination of Zinc by Means of Potassium 

Ferrocyanide and on a Sensitive Reaction for Iron. J. Gueron (Ann. chim. 
analyt., 1932, [ii], 15, 393-396).—The feebly acid (H2S 04) sulphate solution 
of Zn is titrated at 60°-70° G. with K.,Fe(CN)„ using 3 drops of 0-1% F e,(S04)3 
solution as indicator. The blue colour of the liquid disappears at the end
point.—A. R. P.

X.— LABORATORY APPARATUS, INSTRUMENTS, &e.
(See also “ T esting” and “ Pyrometry.”)

(Continued from p. 201.)

A Comparison Microscope for Reflected Light. E. Stach (Z. tciss. Mikro- 
skopie, 1932, 49, 361-366).—Light from the two objects to be compared passes 
through two objectives thence through two rhombic prisms into the com
parison Ramsden ej-epiece. For comparison of two sections absolutely even 
illumination is obtained by two opaque illuminators which are focussed for 
brightness on a barytes plate by the aid of a photo-cell fixed to the eye-piece. 
Polarized light can be used with the instrument.—B. Bl.

A New Illuminator for Stereo-Microscopes of the Greenough Type. O. 
Scheerpeltz (Z. wise. Mikroskopie, 1932, 49, 333-337).—The illuminator is 
mounted rotatably on a movable quadrant fixed to the tube of the microscope. 
The beam of light remains focussed on the object when the tube is moved, when 
the quadrant is swung round and when the lamp is moved along the quadrant.

—B. Bl.
An Automatic Apparatus Assembly for Thermal Analysis. C. T. Eddy 

(Rev. Sci. Instruments, 1933, [N.S.], 4, 200-205).—Apparatus is described for 
the determination of thermal critical temperatures, accurate to within 4° C. 
and for the investigation of other properties, e.g., resistivity and thermal 
energy.—J. S. G. T.

The Physical Society’s Exhibition. ------ (Engineering, 1933, 135, 49-79,
169).—Illustrated descriptions of a number of exhibits including instruments 
for hydrogen-ion determination, and for indicating, recording, and controlling 
temperatures.—W. P. R.

The Physical Society’s Exhibition. ------ (Engineer, 1933, 155, 37-92).—
Illustrated descriptions of exhibits.—W. P. R.

Withdrawable Embedded-Type Immersion Heaters. Anon. (Mech. World, 
1932,92, 612).—The new embedded-type immersion heater for electrical water- 
heating equipment is illustrated and described. Each element consists of a 
pair of heating coils of nickel-chromium alloy accommodated in channels in a 
cast-iron former. After filling in the space round the coils with refractory
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material, and drying and baking, the element is placed in a mould and a special 
aluminium alloy cast round it. The aluminium alloy completely protects the 
refractory material and windings, whilst providing a path of high thermal 
conductivity for the transmission of the heat libera ted in the windings.—F. J.

The Production of Homogeneous Magnetic Fields. A. Bühl and F. Coete- 
rier (Physikal. Z., 1932, 33, 773-774).—The use of a cylindrical coil and two 
short coaxial coils to produce a homogeneous magnetic field is discussed mathe
matically. By the use of a principal coil 40 cm. long and 6 cm. diameter, it is 
possible to obtain a magnetic field 10 cm. long and of 5 cm. diameter, of constant 
strength to within less than 7/ 100,000th part of its strength at the middle point 
of the field.—J. S. G. T.

Progress in the Manufacture and Application of Mercury Interrupters. 
André Léauté (Bull. Soc. franç. Êlecl., 1932, [v], 2, 1178-1190).—Recent 
improvements in the Pyrex-tungstcn interrupter are first described. Oxidation 
of the electrode tends to set up a high internal resistance. If a bead of platin
um is welded on to the tungsten before insertion, a clean unoxidized surface is 
presented, and the sensitiveness of the part is much increased. Other modi
fications of interrupters for use with low and high tensions are described. 
Types of thermostat depending on the combination of bi-metallic spirals with 
mercury contact breakers are described and illustrated.—P. M. C. It.

Photo-Electric Cells. It. Jouauste (Bull. Soc. franç. Élect., 1932, [v], 2, 
1024-1070).—The principles of photo-electric cell construction, and the 
working of evacuated and gas-filled cells, are described. Some applications of 
the cells are enumerated, notably their uses as transformers in radiotherapy 
(cadmium or uranium cell), in sound-films, and in photometry (the eopper- 
oxide cell).—P. M. C. R.

Preparation of Collodion Filters for X-Rays. H. Kersten and Joseph Maas 
(Rev. Sci. Instruments, 1933, [N.S.], 4, (1), 14).—The manufacture of thin 
collodion filters containing manganous oxide, having a K  absorption edge 
between that of the K a  and K{3 lines of the anticathode element, is described.

—J. S. G. T.
Two Rulers for Use in Analyzing Rotating Crystal [X-Ray] Photographs.

Maurice L. Huggins (Rev. Sci. Instruments, 1933, [N.S.], 4, (1), 10-13).—  
Rulers for constructing a reciprocal crystal-lattice and for reading interplanar 
distances directly are described.—J. S. G. T.

X I.— PHYSICAL AND MECHANICAL TESTING AND  
RADIOLOGY

(Continued from pp. 2C2-2C5.)

The Theoretical Basis of Metal Testing at the Present Time. W. Engel 
(Danmarks Naturvidenskabelige Samfund, Ingenufrvidenskabelige Skrifkr A , 
Nr. 65, 1931, 1-96; Building Sci. Abs., 1931, [N.S.], 4, 239).—The principles 
underlying the mechanical testing of metals and the phenomena observed 
under static and dynamic loading are discussed under the following heads :
(1) internal structure; (2) crystal deformation-twinning, slip, strain-harden
ing, space lattice distortion, crystal orientation; (3) deformation of poly
crystalline metal, effect of grain-size on the quasi-isotropic character of m eta l; 
elasticity and plasticity; (4) practical stresses; static loading, strain, yield- 
point, creep; dynamic loading, impact; (5) aim of mechanical testing.—S. G.

Vibrations of Structures and Materials. Walter M. Polil (Machinist (Eur. 
Edn.), 1933, 77, 203-205e ).—The importance and significance of vibration 
tests of structures and materials are discussed and the methods of carrying out 
such tests and their interpretation are described.—J. H. W.
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New Developments in Pliotoelasticity. A Purely Optical Method of Stress 
Analysis. Arshag G. Solakian (J. Opt. Soc. Amer., 1931, 21, 293-306).—A 
description of the experimental ¡working of the method of II. Pavre, which is 
based on Neumann’s theory (accidental double refraction of a ray of circularly 
polarized monochromatic light in a strained isotropic transparent medium) and 
depends on the measurements of the absolute phase retardation of the two 
refracted ray3. Close agreement between the experimental and theoretical 
results is shown.—R. G.

Notes on the Testing of Welded Joints. Anon. (Elect. Welding, 1932, 2, (7),
17-18).—Refers only to steel; tensile, torsion, bending, Izod, hardness, and 
fatigue tests are briefly discussed.—H. W. G. H.

Percentage Elongation. A. C. Vivian (Welder, 1932, 4, (33), 1-7).—E x
periments with flat test-pieces of thin rubber, cut into various shapes, are 
described.—II. W. G. H.

Recommended Practice for Testing Bolts, Screws, Nuts, Studs, and Pins. 
Sub-Committee on Bolts, Recommended Practice Committee, American 
Society for Steel Treating (Metal Progress, 1933, 23, (3), 25-26, 58).-—A list of 
permissible tests is followed by notes on certain individual tests, which in some 
respects apply only to the bolt industry. These include appearance and finish, 
mechanical inspection methods, hardness testing, tensile tests, and their 
evaluation in the case of threaded sections, elongation, bead test, bend testing 
on shank, inspection of shank fractures, impact tests, shear and thread- 
stripping tests, micro- arid macro-examination, inspection of coatings, and 
distribution of results. Coating inspection includes exposure and salt-spray 
corrosion testing, estimation of the thickness of the coating, and porosity tests; 
among the latter the trichloracetic acid method is described in detail.—P. R.

Tests on Threaded Sections. E. M. Slaughter (Metal Progress, 1933, 23, 
(3), 18-20).—A series of tests is described with a view to establishing a reliable 
general method for calculating true tensile strength in threaded sections. The 
three methods in general use are: (1) the calculation of the net area from the root 
diameter; (2) the use of a mean area calculated from the average of root and 
pitch diameters; (3) the calculation of the pitch area, from the pitch diameter, 
Cap screws made from a single bar of standard material (steel was actually 
employed) were tested to destruction, together with plain tensile bars of the 
same material, and the results calculated by the above methods were correlated 
with those given by the plain bar. The results show that the second (mean 
area) method, whilst giving somewhat low results, is the most nearly accurate. 
The strengthening effect of the thread is briefly considered.—P. M. C. R.

A Rapid Method of Determining Endurance Limit by Means of Measuring 
Electrical Resistance. Shoji Ikeda (J. Soc. Mech. Eng. Tokyo, 1928, 31, (136), 
447—166; Japanese J. Eng. Abs., 1932, 8, 11).— [In Japanese.] Cf. this J.,
1929, 42, 563.—S. G.

Tensometer for Measuring Small Deformations. A. F. Lorenz (Vestnik 
Mctallopromishlcnnosli (Messenger of the Metal Industry), 1932, (1), 68-76).—  
[In Russian.] The results obtained with a simple new tensometer are com
pared with those obtained with the Martin apparatus and a Cambridge 
extensometcr. The new instrument consists of a flexible steel strip, fixed 
between 2 bearings in such a way as to be “ dead-beat.” In the centre of the 
plate is attached a rod with a mirror, in which the image of the scale is observed 
through a telescope. During deformation of the specimen the strip bends and 
the resulting angle of turn of the mirror is determined by the displacement of the 
scale image. This apparatus is not sufficiently accurate for big deformations, 
but for small deformations it compares not unfavourably with the Martin 
instrument, while its stability is greater and fixing is very simple. I t  can be 
used for measuring the deformation of wire.—D. N. S.
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“ New ”  Indentation Hardness Tests. Anon. (Metallurgist (Suppt. to 
Engineer), 1933, 9, 5-6).—The commonly used, hardness tests are reviewed. A 
new development of the Brinell test by T. Matsumura (Mem. Coll. Eng. Kyoto 
Im p. Univ., 1932, 7) is described. Although this test, in which the load pro
ducing a definite depth of impression by a 4 mm. ball is measured, has advan
tages, the values do not agree with the results of diameter of impression 
measurements. By taking the normal definition of indentation hardness, the 
Matsumura machine would give rational hardness values and would be almost 
identical with other available hardness testing methods. In all depth measure
ments, the exact diameter of the impression is not necessarily obtained.—R. G.

RADIOLOGY
On the X-Ray Determination of Stresses in Welds. John T. Norton (./. 

Artur. Welding Soc., 1932, 11, (9), 5-7).—“ Pinhole ” radiographs indicate the 
state of perfection of the grains of a metal, since any deformation of the atomic 
planes produces asterism, i.e., elongation of the spots of the radiograph. 
Usually asterism is apparent only when plastic deformation has taken place 
and, in the case of a weld, shows where stresses were large enough to require 
relief through deformation. “ Stress-relief ” annealing does not remove 
asterism, although the ductility of the material is improved, but annealing 
above the recrystallization point will remove the asterism, provided that no 
further deformation is produced by mutual interference of the grains during 
growth. Many secondary effects can produce small amounts of plastic deforma
tion, and it is, consequently, often difficult to interpret the exact significance 
of the asterism. Its presence, however, is definite proof that the grains are not 
perfect and, therefore, have not their maximum capacity for deformation. 
Impact resistance and fatigue resistance of welds are undoubtedly very much 
influenced by small local deformation of the grains : correlation with the 
“ pinholo ” radiographs should, therefore, be valuable.—H. W. G. II.

Rontgenographic Examination of Large Chemical Apparatus. W. Busse 
(Chem. Fabr., 1932, 11, 185-186).—Tables are given showing the voltage and 
optimum exposure time for various thicknesses of iron, copper, and aluminium 
which is being examined for flaws by X-rays. Prolonged exposure or too high 
a voltage tends to blur the contrast between sound and unsound places.

—A. R. P.
Making Radiographic Inspections of Chemical Equipment. Herbert R. 

Isenburger (Chem. and Met. Er-g., 1933, 40, 130-132).—The examination of 
pressure vessels and of welded seams by X-rays and by Y-rays is discussed. 
A double-exposure technique is described and its advantages over the stereo
scopic method arc discussed. For field-work in the chemical industry it is 
necessary to have a compact and rigidly-built outfit capable of penetrating
3 in. of steel in a 1-minute exposure. An outfit of this kind is described and by 
its use considerable economy is effected.—F. J.

Recent Developments in X-Ray and Ganima-Ray Inspection of Power-Plant 
Materials. Herbert R. Isenburger (Steam Plant Eng., 1933, 11, January).—  
Both X-rays and y-rays are now used for tho examination of power-plant 
materials. Tho former are employed for steel up to 4 in. in thickness, but the 
latter do not give sufficient definition even up to a thickness of 2 in. Examples 
are quoted and illustrated by photographs. X-ray examination of welded 
scams is compulsory for most machine parts made in the U.S.A. Particulars 
are given of a 300,000 v. X-ray unit which will penetrate 3 in. of steel in a
1-minute exposure. The respective merits of X- and y-rays are set out in 
tabular form.—W. A. C. N.

X-Ray Investigation of Metals. D. Faggiani (Rivista di Fisica, 1932, (1), 
16-23).—The scientific, industrial, and technical importance of X-rays in 
metallurgy is discussed.—G. G.



326 Abstracts o f Papers

XII.— PYROMETRY

(Continued from pp. 265-266.)

Experiments with a Registering Photo-Cell Pyrometer. G. Muller and H. J. 
Zetzmann (Z. tech. Physik, 1933,14, 90-94).—The relation between blaek-body 
and true temperature and its practical utility is explained. Experiences 
with an almost inertia-free pyrometer for the control of the maximum tem
perature in point-welding are described; it is probably possible to control 
point welding automatically with the aid of additional apparatus.—J. W.

Some Observations .of Automatic Temperature Control. C. E. Foster 
(Melallurgia, 1933, 7, 187-190).—The component parts of an automatic tem
perature control system and their interaction are considered, and also the 
application of automatic temperature control to various types of furnaces. 
Two types of control are referred to, the first known as the “ hit or miss ” 
system, because within predetermined limits the heat supply is quickly 
changed from low to high or vice versa, and the second known as the “ step by 
step ” system, which can lose or gain heat quickly, and the effect of a chain of 
time lags, which occurs with both systems, is dealt with diagramatically. A 
detailed description is also given of the working of a typical indicating pyro
meter for automatic control and the methods adopted to achieve the closest and 
most accurate control are fully considered.—J. W. D.

A Pyrometer Controller. Anon. (J. Sci. Instruments, 1933, 10, 22).—A 
note. Describes very briefly a pyrometer controller which can be used in 
connection with either thermocouples or resistance thermometers. A photo
graph is shown, but no details are given.—W. H.-R.

On the Passage of Mercury through Narrow Capillaries. H. Ebert and 
W . Ende (Z. tech. Physik, 1933, 14, 64-67).—The irregular movement of 
mercury in locally constricted capillaries of maximum thermometers is 
attributed to the presence of impurities in the metal.—J. W.

X III.-FO U N D R Y  PRACTICE AND APPLIANCES

(Continued from pp. 266-270.)

Metal Mixing by Analysis. Wesley Lambert (Met. Ind. (Lond.), 1933, 42, 
441-442).—The method of calculating the constitution of the charge from a 
knowledge of the weight and composition of the material available, when using 
scrap or scrap and new metal is described and illustrated with an example.

—J. H. W.
Ferrous and Non-Ferrous Metals in the Foundry. W. Rosenhain (Proc. 

Inst. Brit. Found., 1931-1932, 25, 183-201; discussion, 201-213).—See this J .,
1932, 50, 769.—S. G.

Gas Contents of Aluminium Casting Alloys. H. Nipper (Z. Metallkunde,
1933, 25, 65-67).—The influence of a large number of factors (such as quality 
of the metal, flux, melting temperature, mechanical and chemical treatment of 
the molten metal, casting temperature, kind of mould, casting method, &c.) 
on the gas content and mechanical properties of aluminium and Silumin 
castings has been investigated by density measurements, gas removal, and 
tensile tests. For the results, which are not given in detail, the original paper 
must be consulted.—M. H.

High-Strength Sand-Casting Aluminium Alloys. W. C. Devereux (Proc. 
Inst. Brit. Found., 1931-1932, 25, 517-551; discussion, 551-559).—See this J .,
1932, 50, 124.—S. G.

Carbon and Nitrogen in Aluminium. Takayasu Harada (Suiyd-Kwaishi, 
192S, 5, (7), 571-578; Japanese J . Eng. Abs., 1932, 8, 85).— [In Japanese.]



Secondary Metals, Scrap, Residues, &c. 327

H. carried out experiments on the determination of carbon and nitrogen in 
certain kinds of commercial aluminium, and on the behaviour of these non- 
metallic elements on melting aluminium. The product of carbon and nitrogen 
goes into slags and does not adversely affect or combine with the metal. 
Nitrogen does not affect the metal, if pure, when molted at temperatures up to 
1400° C.—S. G.

Pressure Casting of Brass. P. Weiss and R. Wartcna (Rev. Fonderie 
moderne, 1931, 25, 331-333, 345-346).—Discussion of a paper published in 
De Gieterei (Den Haag), 1931, March. The technique of pressure casting in 
chill moulds is described and its application to aluminium and brass discussed. 
Both these metals have relatively high melting points, and the former has the 
property of absorbing iron at high temperatures and of forming alloys with 
nearly all other metals. The moulds are therefore usually made of special 
chromium, vanadium, or chrome-nickel steel, made in one piece. The 
method of casting is based on a goose-neck delivery and a special melting 
crucible, which may be either tilting or fixed. The casting machine, which 
resembles a hydraulic press, and its mode of action are described.—J. H. W.

An Investigation oi Core Oils. Carl H. Casberg and Carl E. Schubert 
(Univ. Illinois Bull., Eng. Exper. Sta., No. 221, 1931, 1-22).—Tests with 
numerous core oils show that the tensile strength of the cores has no definite 
relation to the sp. gr., percentage of ash, flash-point, or fire point of the oil. 
The initial tensile strength (L) of baked cores made by standard methods of 
mixing and ramming and with standard baking time and temperature is 
proportional to the saponification (S) and iodine (I) values of the core oil, thus 
L /S =  0-77 and L /I =  0-90. The water absorbed by the cores divided by the 
percentage loss in strength thereby produced in all cases gavo a value of
0-00037.—A. R. P.

Pure Rubberized Oil as a Substitute for Linseed Oil in Foundry Core Binders. 
L. Wilson Greene and J; 31. Faraday Leaper (Oil and Soap, 1933, 10, (1),
28-39; C. Abs., 1933, 27, 1597).—Laboratory tests indicate that rubberized
oil from Hevea brasiliensis may be used as a substitute for linseed oil in core 
binders. The high acidity of rubberized oil apparently has no deleterious 
effect on its core-binding properties.— S. G.

Introduction to the Study of Moulding and Casting. J. Pillon (Proc. Inst. 
Bril. Found., 1931-1932,25,307-376; discussion, 376-381).—French exchange 
paper.—S. G.

Sand Testing in the Foundry. W. Y. Buchanan (Proc. Inst. Brit. Found. 
1931-1932, 25, 560-600; discussion, 600-607).—See this J ., 1932, 50, 391.

—S. G.
Moulding Sands. G. Tarocchi (Fonderia, 1932, 9, 436-445).—A detailed 

study of the preparation and properties of foundry sands.—G. G.

XIV.—SECONDARY METALS, SCRAP, RESIDUES, &c.

(Continued from p. 270.)
The Buying and Selling of Old Gold. C. M. Hoke (Met. Ind. (N .Y .), 1933, 

31, 55-57).—Hints on the best methods of disposal of precious metal scrap in 
the U.S.A.— A. R. P.

On the Production of Iron-Poor Remelted Zinc. Edmund R. Thews and 
W. E. Herrmann (Met. Ind. (Lond.), 1933, 42, 465-467).—Removing iron in 
remelting commercial scrap zinc presents practical difficulties. Previous to 
melting, mechanical ferrous impurities should bo removed as far as economic
ally possible. Kcverberatory furnaces are recommended for remelting scrap 
comparatively poor in iron. Melting pot furnaces appear superior for handling 
large quantities of commercial zinc scrap containing 0T0-0T5%  of iron. The 
reasons for these conclusions are discussed in detail.—J. H. W.
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XV.—FURNACES AND FUELS

(Continued from pp. 271-273.)
1-Ton Crucible Melting Plant. Anon. (Met. Ind. (Lond.), 1033, 42, 429).—  

A description is given of the construction and performance of 2 brass and 
bronze oil-fired crucible furnaces, claimed to be the largest tilting furnaces ever 
constructed.—J. H. W.

Photo-Electric Control of Gas Furnaces. Anon. (Machinery (Lond.), 1933, 
41, 463).—A note. In a recent furnace installation, a photo-cell operating 
through a relay shuts off the main gas supply if the flame becomes extin
guished.—J. C. C.

A New Application of the Surface Combustion Principle. The “ Degussa ” 
High Temperature Furnace. Anon. (Gas World (Indust. Gas Suppt.), 1933, 
5, (2), 15).—A gas-fired surface combustion furnace, operated with gas at 
ordinary pressure and capable of attaining temperatures up to 2000° C., is 
described. A model for laboratory work is also available.—J. S. G. T.

XVI.-REFRACTORIES AND FURNACE MATERIALS

(Continued from pp. 273-276.)
Inoculated Dinas Bricks. B. Pines (Stal (Steel), 1931, (3—1), 75-83).— [In 

Russian.] X-ray examination of various quartz minerals used in the manu
facture of dinas bricks leads to the conclusion that the different modifications 
of silica present in naturally occurring quartzes alter the direction of the trans
formations in the brick during firing, since they form centres of crystallization 
for these modifications. The best type of dinas brick is considered to be that 
with a tridymite-cristoballite structure obtained by firing in a manner which 
avoids the intermediate amorphous modification. Results of works’ tests on 
the manufacture of bricks from charges inoculated with nuclei of the desired 
modification are given.—D. N. S.

Alumina as a Strong Fire-Resisting Material. H. Gerdien (Z. Elektrochem.,
1933, 39, 13-20).—The refractory properties of alumina are described in the 
light of tests at various temperatures and in contact with various corrosive 
acids, metals, metallic oxides and salts, and it is shown that this material 
has a high resistance to corrosion under severe conditions of testing.—J. H. W.

Examination of Refractories. C. Meurice (Ing. Chim., 1931,15, 97-114).— 
A review of the properties and constitution of refractories, dealing with the 
materials as regards structure, stability on heating, heat resistance, and 
resistance to the corroding action of products of combustion and molten 
materials. The properties and dilatation characteristics of the different forms 
of silica and alumino-silicates are described. From the dilatation curve the 
form in which the silica is present can be determined and useful practical 
indications obtained. Tests of heat resistance by determination of deform
ation under load are described; the appearance of a liquid phase can be clearly 
indicated.—R. G.

Further Contribution on the New Refractory “ Siemensit.” Hans Hirsch 
(Tonind. Zeit., 1932, 56, 1147-1149).—Characteristic results of the following 
tests are described : examination of structure, elastic properties, heat con
ductivity, refractoriness, softening under pressure, change of volume, resistance 
to sudden temperature changes, resistance to slags, especially basic and acid 
open-hearth steel slags, brown coal ash containing gypsum, crude glass mixtures 
rich in alkali, and fused sodium sulphate.—B. Bl.

On the New Refractory “ Siemensit.”  Werner Hansen (Tonind. Zeit., 1933, 
57, 209-210).—The stability of Siemensit in contact with lime and dolomite 
at 1200°-1400° 0 . has been investigated.— B. Bl.
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“ Sinterkorund ” as a Refractory for Apparatus of High Chemical and 
Thermal Resistance. Hans Kohl (Tonind. Zeit., 1932, 56, 1266-1267, 1279— 
1280).—Sinterkorund consists of 99'8% alumina, 0-2% of silica, and traces 
of ferric oxide. After firing at 1800° C., it is completely crystalline, has d 8-78, 
and melts at 2050° C .; it is gas-tight up to 1720° C. and will withstand a load 
of 2 kg./cm .2 without deformation up to 1730° C. It has a high heat con
ductivity (at 17° C. 16-8 kg.-cal./m./hr./° C.) and is therefore very resistant 
to rapid temperature changes. The sp. electrical resistance at 800° C. is 0-35 x  
109 ohm/cm., and the sp. heat 0-2796 (0°-1500° C.). Crucibles and dishes of 
sintered corundum are resistant to alkalis, high-pressure steam, chlorine, 
molten glass and slags, molten metals, fused litharge, and iron oxides. Many 
uses for the material in the chemical and motor industries are indicated.—B. Bl.

An Insulating Refractory for Heating Furnaces. Anon. (Iron Age, 1933, 
131, 433).—Describes a new insulating refractory said to combine low thermal 
conductivity and heat-storage capacity with refractoriness and light weight.

—J. H. W.
Insulating Materials and Their Utility. C. Stanley Bead (Refractories J .,

1933, 9, 69-71).—The requirements for good insulation and the manner in 
which these requirements can be satisfied by insulating materials are discussed.

—J. H. W.

XVII.—HEAT-TREATMENT

(Continued from p. 27G.)

On a Rational Terminology in the Field of Heat-Treatment of Alloys.
A. A. Botchvar (Vestnik Metallopromishlennosti (Messenger of the Metal 
Industry), 1931, (9), 19-23).— [In Russian.] I t  is proposed that the terms 
used in describing certain heat-treatment processes should be reviewed, since 
many do not fully express the essential nature of the process. Examples of 
such terms are : “ quenching,” “ annealing,” “ normalizing.” Two variants 
of a new' terminology are suggested.—D. N. S.

The Formation of Blisters during the Heat-Treatment of Age-Hardenable 
Aluminium Alloys. P. Brenner, E. Sauerwald, and W. Gatzek (Z. Metall- 
kunde, 1933, 25, 77-80).—The influence has been investigated of the composi
tion, annealing medium (air, salt bath, vacuum), temperature and duration, 
and surface condition of the sheets on the formation of blisters in various 
aluminium alloys containing magnesium, copper, silicon, and manganese as 
well as the usual iron content. The results (illustrated by numerous photo
graphs) indicate that the formation of blisters depends on exterior influence 
as well as the nature and amount of alloying elements. Hints are given for 
avoiding blisters, e.g. by annealing in an electric furnace instead of the usual 
salt-bath. Detailed results will bo published in the Jahrbuch 1933 of the 
Deutsche Versuclisanstalt fur Luftfahrt.—M. H.

Short-Time Annealing of Aluminium Sheet and Strip in Continuous Electric 
Annealing Furnaces. H. Masukowitz (Met. Ind. (Lond.), 1933, 42, 425-427). 
—Abstract from Z. Metallkunde, 1932, 24, 2 3 6 -2 3 9 ; see J., this volume, p. 47.

—J. H. W.
Ageing of Zinc Die-Casting Alloys. Anon. (Machinist (Eur. Edn.), 1933, 

77, 213e ).—The physical characteristics which must be known for the use of 
zinc-base alloys for die-castings are tabulated for the Zamak alloy No. 3. 
Ageing treatments are : (1) heat to 70° C. for 10 hrs., 85° C. for 8£ hrs., or 
100° C. for 6 hrs. and cool in the furnace; (2) heat to 70° C. for 12 hrs., 85° C.
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XVIII.—WORKING

(Continued from pp. 276-278.)
The Energy Absorbed in the Cold-Working of Metals. Walter Rosenhain 

and V. H. Stott (Proc. Roy. Soc., 1933, [A], 140, 9-25).— Apparatus for measur
ing the work done and the heat produced when a considerable length of wire 
is drawn through a die enclosed in a calorimeter is described. The process is 
continuous in operation and is characterized by a much larger expenditure of 
energy per unit mass of metal than has been the case with previous processes. 
In the case of annealed aluminium wäre the energy absorbed by the wire 
amounted to 0-47 joule per grm. of metal, equivalent to 1-2% of the total 
work done, viz. 38 joules per grm., including friction in the die. The corre
sponding figures for annealed and hard copper were : annealed ; 0-90 joule/ 
grm.; 3-1%; 31 joules/grm.; hard,0-12joules/grm.; 0-5%; 24-5 joules/grm. 
These values are less than those obtainedbyEarren andTaylor (see this J ., 1925, 
33, 322), but confirm their results approximately.—J. S. G. T.

Machines for the Hot-Pressing of Non-Ferrous Metals. 0 . Kühner (Z. 
Metallkunde, 1933, 25, 88-93).—A detailed description of the construction 
and operation of various types of hot-pressing machines (friction spindle press, 
eccentric press, knee lever press with pressure regulator) made by a German 
manufacturer.—M. H.

On the Problem of Working Magnesium Alloys undar Pressure. R. Bar- 
banel (Legkie Metalltj (Light Metals), 1932, (2), 40—47).— [In Russian.] Works’ 
practice in the drawing and extrusion of tubes of a magnesium alloy containing 
aluminium 4, manganese 0-3, and silicon 0 02% (introduced during casting) 
is described. The alloy was poured into tubular moulds, having an external 
diameter of 175 mm. and an internal diameter of 76 mm., with a length 350- 
400 mm. and a weight of 14 kg. The optimum conditions for extrusion were : 
temperature 350°-370° C., pressure 140 kg., rate 0-03-0-05 m./second, wax 
being used as lubricant. B y extrusion matrices for drawing with an external 
diameter of 94 mm. and an internal diameter of 74 mm. were obtained. Wall 
thicknesses of 3-5 mm. could also be obtained. Drawing was carried out at 
250° C. with a reduction of 5-7%  at each pass, and a normalizing treatment at 
350°—400° C. after each reduction.—D. N. S.

The Choice of Material for Stamps for Duralumin Stampings. S. I. Gubkin 
(Niimash-Izvestia Nauchno-issledovatelskogo Instituta Mashinostroenia i  
Metalloobrabotki (Bulletin of the Scientific Research Institute of Machine 
Building and Metal Treatment), 1932, (3), 175-179).— [In Russian.] The 
adhesion of Duralumin stampings to the tool when stamping is carried out at 
above 400° C. is investigated. I t  is concluded that this is due to purely 
mechanical causes. The stamp should be constructed of alloy steel, which 
minimizes adhesion. The SAme result can be obtained by using a suitable 
lubricant.—N. A.

Striking a New Coinage. L. Golfier (Aciers spèciaux, 1933, 8, 31-34).—  
The various processes in striking a new coinage from the casting of the bars 
to the final inspection are described and illustrated.—J. H. W.

Producing Aluminium Alloy Diaphragms. E. E. H. (Machinery (Lond.),
1932, 40, 814-816).—Details are given of the methods of flattening, enamelling, 
forming, heat-treating, and cleaning aluminium alloy diaphragms used in 
sound-reproducing instruments. An alloy containing copper 0-0-05, man
ganese 1'25-2-0, iron 0-0-45, silicon 0-05-0-40% is used for simple flat dia
phragms 0-02-0-03 in. thick, and Duralumin 0-001-0-003 in. thick for very 
light diaphragms of intricate contour. The thick diaphragms are flattened 
by heat-treatment at 225° C. ±  5° C. under pressure in a special fixture. 
Brief details are included of the use of nitro-fluoric acid solution for producing 
very thin Duralumin sheet by uniform chemical attack.—J. C. C.
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(Continued from pp. 2S0-281.)

Repairs of Aluminium Accessories by Means of a Patented Alloy. W. A.
Lnpidus (Avtogenoe Delo (Autogenous Practice), 1931, (1), 16-17).— [In Russian.] 
The solder (composition not stated) melts at about 200° C. and is used by 
the American Fix Co. of Cleveland for repairing aluminium accessories.—D. S.

The Autogenous Welding of Aluminium and Its Alloys. H. Bohncr. H. 
Buchholz (Z. Metallkunde, 1933, 25, 50-52, 64).—Cf. this 1932, 50, 257. 
Chiefly polemical. H. Bokner states that fine-grained welded joints can be 
produced by the use of a welding rod containing 0-15% titanium. The welding 
method has little influence on the tensile strength (18-24 kg./mm.2) and 
elongation (2-5-6%) of alloys of the Lautal type ; the breadth of the softened 
zone is 4 times as great with autogenous welding as with electric welding, what
ever the thickness of the sheet. The bending strength of welded wires of 
aluminium-copper alloys is higher if the welding rod contains more aluminium 
than the alloy welded.—M. H.

Electric Welding of Sheet Aluminium by Means of a Carbon Arc. A. P. 
Goriatchev and R. R. Svromiatnikov (Avtogenoe Delo (Autogenous Practice),
1931, (6), 6-9).— [In Russian.] The welding of aluminium (containing silicon 
0-21, iron 0-94, and copper 0-19%) with a positive carbon electrode, tho 
metal forming the negative electrode, is described. The current used was 
100-180 amp., tho filler rod had the same composition as the metal and 
tho flux was a mixture of sodium chloride 7-6, potassium chloride 66-1, and 
lithium chloride 27-3%. In the tensile test a work-hardened welded sheet 
fractures along or adjacent to the welded seam while a welded and normalized 
sheet fractures outside this zone. The hardness of the weld is 32-5 compared 
with 27 for the annealed sheet, but the weld is sufficiently elastic to bend 
double without fracture.—D. N. S.

XXI.—INDUSTRIAL USES AND APPLICATIONS
(Continued from p. 2S2.)

Aluminium in Denture Construction. Anon. (Brit. J . Dental Sci., Pros
thetics Section, 1930, 75, 33-36).—Extracts from various sources. Aluminium 
dental bridges are used in Germany and the U.S.S.R. A Russian committee 
found such bridges to be harmless, and to produce no after-taste or irritation.

—J. C. C.
Dry Kiln Doors of Aluminium. Anon. (Railway Eng., 1931, 52, 394).— 

A very brief note. Cf. this J., 1932, 50, 688.—H. F. G.
The Design and Construction of Metal Hulls for Boat Seaplanes. R. J.

Moffett (Engineering J., 1931, 14, 609-615).—Aluminium alloys, notably 
Duralumin, are generally used, but owing to their relatively low corrosion- 
resistanee, especially to salt-water, the use of “ stainless ” steel is increasing. 
Anodic treatment and gum-base paints are employed with some success, the 
best anti-corrosion surface being that of anodically treated and painted 
Alclad. Methods of working aluminium alloys are briefly noted.-—H. F. G.

Light Metals in Transport Engineering. Freeman Horn (Met. Ind. (Loiul.),
1933, 42, 39-42).—A review of the applications of light metals in the con
struction of ground and aerial transport machines.—J. H. W.

The Use of Aluminium and Aluminium Alloys in 1933 Automobile Design. 
W. Tyson (Aluminium Broadcast, 1933, 4, (2), 11-14).—A review.—J. C. C.
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Aluminium and the Car. Anon. (Met. Ind. (Loud.), 1932, 41, 400).—A 
brief description of the applications of special aluminium alloys for use in the 
manufacture of motor-car parts.—J. H. W.

An Aluminium Coating that is Useful in Electrical Engineering. R. E. 
P ettit (Elect. Manufacturing, 1932, 10, (3), 22-23; C.Abs., 1933, 27, 353).— 
An artificially-formed coating of A120 3 is an effective insulation material for 
clectrical machinery and equipment. By the Alumilite process this is pro
duced by making the aluminium article the anode in a bath of sulphuric acid 
with certain organic and inorganic modifiers (not described in this article).

— S. G.
On the Use of Aluminium Windings in the Rotors of Turbo Generators.

E. G. Komar (Elektrichestvo (Electricity), 1931, (15), S54-858).— [In Russian.] 
A review of the present-day aspects of the problem and an attempt to examine 
it theoretically.—N. A.

Characteristics of the General Electric Photoflash Lamp. W. E. Forsythe 
and M. A. Easley (J. Opt. Soc. Amer., 1931, 21, 685-689).—Aluminium foil in 
slight excess of oxygen is flashed in a closed bulb by application of a suitable 
voltage. The light emitted is about 166,000 candles, or the equivalent of 470 
five hundred watt incandescent lamps in maximum output, writh an efficiency 
of about 32 lumens per watt.—R. G.

Aluminium Webs. L. R. (Anzeiger Berg-, Iliitten- u. Masch., 1932, 54,
(11), 6).—The webs are made from strips of aluminium, 0-3 mm. wide, cemented 
together with a film of cellulose hydrate.—B. Bl.

Aluminium Paste. ------  (Drugs, Oils, Paints, 1932, 47, 622; Res. Assoc.
Brit. Paint Manvf. Itev., 1932, (30), 306).—A heavy paste of very fine high- 
grade aluminium flake in neutral oils which will not under normal conditions 
dry out or harden when mixed with varnish is claimed to produce a smooth 
solid surface resembling a plated finish.—S. G.

Aluminium Paints as a Means of Excluding Damp and of Improving Damp 
Rooms. W. Stumer (Bautenschutz, 1931, 2, 95-96; Building Sci. Abs., 1931, 
[N.S.], 4, 422).—The properties and uses of aluminium paints are discussed. 
Such paints are particularly suitable for painting bituminous coatings. 
Aluminium paints on wood are highly moisture-resistant, and surfaces so 
painted are little affected by frequent washing. The metallic constituent of 
such paints is non-poisonous. The metallic nature of the coating prevents 
the penetration of micro-organisms. The liglit-refiecting value is high—60 
to 70% of incident light. A single coating is usually sufficient for maximum 
reflection and covering power. Their high reflectivity makes such paints of 
value in covering roofs in tropical countries, whilst the coatings are also little 
atfected by smoke and are not discoloured by sulphuretted hydrogen. Prac
tically all surfaces may be painted, provided that the most suitable vehicle is 
used, e.g. an oil for external walls, a quick-drying lacquer for interior walls, 
and the best stand oil for wooden walls or beams.—S. G.

Aluminium Paint on Creosoted Wood. Anon. (Wood Preserving News, 1930, 
Dec. ; Building Sci. Abs., 1931, [N.S.], 4,92.)—A report is given of an investi
gation of the usefuhicss of certain paints when applied to creosoted wood. 
The paints studied were : (1) a white cellulose paint; (2) a green lead paint; 
(3) a green zinc paint; and (4) an aluminium paint. One coat of each was 
applied to creosoted poles set up in the ground and allowed to dry out for 3 weeks 
before painting. After exposure to the weather for 2 years it was found that 
whereas the cellulose, lead, and zinc coatings had failed as regards retention of 
their colours and had in the main assumed the colour of the creosote, the alumin
ium paint had fully retained its colour. The vehicle was a hard, dry, long oil 
varnish type containing 50% by weight of non-volatile oils and gums. The 
major portion of the veliiclc consisted of heat-treated China wood oil and the 
remainder of heat-treated linseed oil. Aluminium powder was added in the
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proportion of 2 A lb. per gall, on the job as required. This paint dries hard in
12 lira.—S. G.

The Relationship between Radiant Energy and Paint. F. C. Atwood 
(Amer. Paint J . Convention Daily, 1932, 16, (53B), 8 ; Amer. Paint Varnish 
Manuf. Circ., No. 423, 1932; Paint Varnish Prodn. Manager, 1932, 8, 
(6), Scot II, 10-13; Res. Assoc. Brit. Paint Manuf. Rev., 1932, (30), 304).—  
The vehicle in an aluminium paint may reduce the value of aluminium powder 
as heat insulator by as much as 50%. White pigments rcflcct 90% ot visible 
spectral energy and arc, therefore, the most effective non-absorbers for solar 
radiation. Hence, white paints are better than aluminium paints for coating 
petrol tanks, &e., exposed to the sun. For hot-water radiators the colour of 
the pigment is unimportant, as all ordinary pigments arc good absorbents and 
good radiators of long-wave heat energy. An aluminium or other polished 
metal coating would, however, be definitely unsuitable for use on a radiator, 
because such a surface has a low radiation coeff. for long-wave heat energy.

—S. G.
The Compounding of Aluminium Powder with Rubber. W. D. Guppy 

(India Rubber Inst. Trans., 1932, 8, 131-135; C. Abs., 1933, 27, 440).— 
Experiments show that powdered aluminium docs not influence the time of 
curing to obtain a maximum tensile product. With increasing proportions 
of aluminium, the elongation at rupture and the tensile strength diminish, 
and the stiffness increases progressively. The most marked effect of powdered 
aluminium (in proportions about 50% by weight of the rubber) is to reduce 
the elongation at small stresses. At higher stresses, the extensibility increases 
very rapidly, and the remaining part of the stress-strain curvo runs almost 
parallel to that of the base mixture. Vulcanizatcs containing aluminium 
have a tendency to tear readily along a plane parallel to the surface formed 
by the plates of the mould used for vulcanization, because of orientation of 
the aluminium particles. Several accelerated base mixtures were used in the 
experiments. Judging by inorganic sulphide in the vulcanizates, there is no 
chemical reaction between aluminium and sulphur during vulcanization. 
The experimental results are tabulated.—S. G.

The Use of Beryllium in In d u stry .------ (Totchnaia Industria, 1931, Oct.,
and Technique modeme, 1932, 24, 594).—The production and properties of the 
metal and its effects when added in small amounts to copper, bronze, and 
steel are discussed. The prices and annual production of the metal for the 
years 1923-1929 arc given.—H. W. G. H.

Report of Committee A-10 [of A.S.T.M.] on Iron-Chromium, Iron- 
Chromium-Nickel, and Related Alloys. Jerome Strauss and H. D. Newell 
(Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 136-137).—-A progress report.

—S. G.
Report of Committee B - l  [of A.S.T.M.] on Copper Wire. J. A. Capp (Proc. 

Amer. Soc. Test. Mat., 1932, 32, (I), 193-197).—See this J., 1932, 50, 497.
—S. G.

Report of Committee B-5 [of A.S.T.M.] on Copper and Copper Alloys, Cast 
and Wrought. C. H. Mathewson and D. K. Crampton (Proc. Amer. Soc. Test. 
Mat,, 1932, 32, (I), 255-263).—See this J., 1932, 50, 497.—S. G.

Uses of Copper in Buildings. I.—Copper Roofs. H. N. Bassett (Car
penter and Builder, 1932,110, 508; Building Sci. Abs., 1932, [N.S.], 5, 129).—
B. briefly considers the use and methods of laying copper roofs. Copper may 
be used for all sizes and shapes of roof, whether sloping, vertical or flat, and 
may be laid on all kinds of support, e.g. wood or concrete. It is essential that 
no other metal than copper be used for nails or rivets, in order to obviate the 
danger of electrolytic corrosion. Jointing by brazing or soldering is to be 
avoided; welding with coppcr may be used, but so far as possible joints should 
be made by folding or riveting. A sheet of tarred felt should be placed under
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the copper to prevent wear by friction with uneven surfaces below. Provision 
should be made for expansion under the heat of the sun in view of the relatively 
high coeff. of expansion of copper. Copper sheets or tiles should not be 
attached directly to the supports, but should be held in place by copper clips 
nailed or rivetted to the supports with copper nails or rivets. Joints should 
be so made that water will flow away. Holes made for fixing the sheets or 
clips should bo covered by a fold either of the clip or of the sheet. Edges 
should be doubled to afford additional stiffness to prevent wind lifting a sheet 
or tile or causing it to whip. I t  is pointed out that no very special skill is 
required for the fixing of copper roofing. As regards cost, the first cost of the 
copper roof is higher than that of a tiled roof but its durability is also greater.

— S. G.
Heat Emission from Iron and Copper Pipe. F. C. Houghten and C. Gut- 

berlet (Heating, Piping and A ir Conditioning, 1932,4, (1), 47-52; Building Sci. 
Abs., 1932, [N.S.], 5, 71).—An illustrated description is given of an investi
gation carried out at the research laboratory of the American Society of 
Heating and Ventilating Engineers with a view to determine the heat emission 
from copper steam and hot-water pipes of the dimensions commonly used 
in heating systems. It was found that the heat loss from bare copper piping 
is about 54% of that from bare, black iron pipes of the same nominal size, and 
203% of the loss from insulated iron piping. Heat loss is approximately 
equal for vertical and horizontal pipes of the same size and material.—S. G.

Adoption of Air-Conditioning by Many Leading Railroads Provides Added 
Incentive to Public for Increased Summer Passenger Travel. Anon. (Bull. 
Copper and Brass Res. Assoc., 1932, (71), 2-3).—The use of copper and brass in 
air-conditioning plant used on American trains is referred to.—J. S. G. T.

Artificially-Cooled Air, Major Factor in New American Liners’ Challenge for 
Supremacy of Seas. Tons of Copper Alloys Used. Anon. (Bull. Copper and 
Brass Res. Assoc., 1932, (71), 4-5).—The use of copper, brass, and bronze 
for air-conditioning plant used in American liners recently constructed, is 
referred to.—J. S. G. T.

New Adler Planetarium Replete with Copper Alloys Inside and Out. Anon. 
(Bull. Copper and Brass Res. Assoc., 1932, (71), 7).—About 15,000 lb. of 
copper sheet in addition to brass and bronze has been used in the building of 
the Adler planetarium erected recently in Chicago.—J. S. G. T.

Metal Supplants Masonry in Modem Construction. T. E. Orr (Daily Metal 
Reporter, 1931, 31, (72), 3-4).—From an address on “ Copper for Vertical 
Surfaces ” before the New York States Sheet Metal Contractors’ Association. 
The use of such rustproof materials as copper and its alloys for vertical surfaces 
in the U.S.A. and Germany is reviewed.—P. M. C. R.

Copper Alloys and Corrosion. ------ Ballay (Usine, 1931, 40, (47), 25-27).—
Abstract of a paper presented to the Salon Nautique. See this J ., 1932, 50, 
183.—H. W. G. H.

The Fischer Bow-Collector. Anon. (Tram, and Rail. World, 1931, 69, 
14-15).—Many tramway systems now substitute the bow-collector for the 
trolley-pole and wheel. The collector consists of a steel plate, pivoted in 
gun-metal bearings, the wear on the trolley-wire being reduced by two long 
copper strips riveted to the edge of the plate. This combination has been 
found to give longer life of both plate and wire than if brass or copper plating 
is used. The plate, which maintains contact by a system of springs, provides 
lubrication by suitable grease-filler grooving.—P. M. C. R.

Tentative Specifications for Insulated Wire and Cable : 30 per Cent. Hevea
Rubber (D 27-31 T). ------ (Amer. Soc. Test. Mat. Tentative Standards, 1932,
960-976)-—See this ./., 1932, 50, 105-106.—S. G.

Tentative Specifications for Magnesium-Base Alloy Castings (B 80-31 T).
------ (Amer. Soc. Test. Mat. Tentative Standards, 1932, 302-304).—-See this J ,,
1932, 50, 106-107.—S. G.
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(Continued from pp. 286-288.)
Man and Metals. A History of Mining in Relation to the Development of 

Civilization. By T. A. Rickard. In two volumes. Med. 8vo. Pp. 
xiii +  1068, with 108 illustrations. 1932. New Y ork: McGraw-Hill 
Book Co., Inc. ($10.00); London: McGraw-Hill Publishing Co., Ltd. 
(505. net).
I t  has been known to many metallurgists for some time that Mr. Rickard had in preparation 

an extensive work on the history of mining and metallurgy, and those who were aware of his 
wide knowledge and literary skill have looked forward with interest to its appearance. They 
will not be disappointed, for this important work not only brings together a great mass of 
historical material, but also presents it  in such a  way as to be eminently readable and attractive. 
The author has not been content to collect facts concerning the mining, smelting, and exploita
tion of metals, but has delved deeply Into the records of the social reactions of mining on society 
and government, so that his work has a sociological value above th a t of a  mere technical record. 
The very large number of references collectcd a t the end of each chapter shows how thoroughly 
the field has been surveyed, but the literary quality of the narrative prevents the dullness which 
so often characterizes learned historical treatises. Some space might have been saved, and 
incidentally the cost reduced, by shortening those chapters which deal with matters not metal
lurgical, such as tha t on man before metals, and the accounts of the general history of Egypt 
and other Eastern countries, which are readily available in other works. No doubt the author 
wished to present his picture of the relations between Man and Metals with as complete a back
ground as possible, but the reader who has good general histories a t hand would prefer to see 
some of the subjects on which Mr. ltickard has exceptional knowledge treated in a rather 
fuller manner.

On controversial questions, such as the origin of bronze, the early tin  trade with Britain, 
and the date of the introduction of iron smelting, the author’s careful discussion of the evidence 
is most valuable, and his views deserve every consideration. Bronze still remains a mystery, 
and although it  seems natural to assume th a t It was preceded by a prolonged use of copper, it 
remains a  remarkable fact that some of the earliest Sumerian objects arc of bronze. A vivid 
account is given of the part tha t the search for precious metals played in the history of the 
classical peoples and again in Europe and America down to our own times, and the story is 
full of meaning for the moralist as well as for the social historian. The use of slave labour in 
the mines, and the persecution and even extermination of cultured races by conquerors thirsting 
for gold, form shameful chapters in the history of civilization, whilst the wild gambling of the 
nineteenth century “ gold rushes ” is scarcely more creditable.

I t  is with the mining and smelting of metals th a t the author is conccrncd, and the treatment 
of the metal after extraction is considered only incidentally; consequently, the great modern 
developments of metallurgy receivc little attention, and it Is essentially as a  study of the part 
played by metals in the evolution of mankind tha t this work will have permanent value, although 
no metallurgist can glance a t it  without lighting on some m atter of interest, however little he 
may formerly have considered the social aspect of lüs scicncc.—C. II. Descii.
Ternäre Systeme. Elementare Einführung in die Theorie der Dreistofflegier

ungen. Von G. Masing. Med. 8vo. Pp. viii - f  164, with 166 illustra
tions. 1933. Leipzig : Akademische Verlagsgesellschaft m.b.H. (Brosch., 
M. 8.30; kart, M. 9.60.)
This book is Intended to introduce the reader to the more simple kinds of equilibrium 

diagrams met with in the study of ternary alloys. After a brief introduction to  the Phase 
Rule, the methods of representing the compositions and phase boundaries of ternary alloys are 
described. The reader is then led systematically through a scries of hypothetical ternary 
systems of increasing complexity. These begin with the simple case in which the three com
ponents A, B, and C form neither solid solutions nor compounds, and proceed to the opposite 
extreme, in which all three components are completely miscible in the solid state, and then to 
more complex combinations involving partial solid solubility, peritcctic reactions, intermetallic 
compounds, and the formation of two immiscible liquids. The necessity for continual reference 
from the text to the diagrams makes the reading far from easy, but the general arrangement 
of this part of the book is admirable, and the student who works patiently tlirough the whole 
series of examples will acquire a very useful knowledge of ternary diagrams, and will learn to 
avoid some mistakes which are easily made.

The book is illustrated by numerous figures of isothermal and vertical sections through 
the three dimensional ternary diagrams, and these are very clear and satisfactory. Minor 
misprints occur In the titles or lettering of Figures 82, 124, 128, 129,134, and 135. In Figures 
S3, 86,116 and 119, English readers may be puzzled by the use of a German type of w which
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somewhat resembles an m and is different from the ordinary w used in the text. The author 
is less fortunate with the perspective drawings of the three-dimensional diagrams; in some 
cases these do not show the shapes clearly, and could be improved by better drawing, and 
methods of shading.

The concluding chapters deal with the diagrams for ternary alloys of aluminium, iron, and 
silicon, of copper, zinc, and tin, and with the different modifications of iron in ternary alloys. 
The change from hypothetical to actual ternary systems is very welcome, and prevents the 
book from being too abstract. Readers will probably criticize the choice of the particular 
diagrams which the author has selected from the different investigations, but actual examples 
arc undoubtedly desirable, although in some parts the author has been compelled to “ simplify ” 
the complex binary diagrams considerably so th a t his description of the ternary diagram is in 
the nature of a preliminary sketch with many details to be filled in. The preliminary sketches 
must, however, be made sometime, and we are glad to see a beginning.

In the opinion of the reviewer, the great defect of the book is the entire absence of any real 
description of the underlying assumptions. In view of the fact tha t the whole book depends 
on an absolute acceptance of the Phase Rule, we had expected a t least some indication of the 
assumptions and limitations involved. A t the beginning, the author raises our hopes by show
ing how in the case of hydrogen, oxygen, and water, we may have a system of one, two, or three 
components according to the conditions, but he is silent as to how this is to help us In our study 
of alloys, particularly where the solid state is concerned; in fact, apart from a short descrip
tion of crystal lattices on p. 121, the only reference to equilibrium between phases is ten lines 
in the proof of the Phase Rule on pp. 7-8, where It is stated that if two phases are in equilibrium, 
the concentrations of the components are not independent, bu t are connected by a distribution 
law. This method of proving the Phase Rule docs not seem so satisfactory as that of Gibbs, 
and when presented so briefly may easily confuse the student, who may ask, for example, what 
kind of distribution law holds when a compound is formed in the solid but has no existence in 
the liquid or vapour states. The reviewer feels th a t the student reader may easily be left in a 
state of uncertain confusion. Thus a t the beginning of the fourth chapter, dealing with binary 
compounds, the reader is told th a t it  is “ perhaps more correct not to speak of a compound, 
but of an intermediate crystal phase without a considerable range of solid solubility, since the 
laws of heterogeneous equilibria state nothing about the molecular condition of the phases." 
This is a  very dangerous statement to leave without further amplification, for the truth is, of 
course, that whilst the fundamental laws of thermodynamics arc universal, their application 
to chemical equilibria am  be made only by introducing explicit assumptions. I t  may, of 
course, be argued that discussions of this nature lie outside an elementary book, but in this 
case the limitations involved should be stated frankly, and the examples confined to simple 
systems. If complex equilibria such as these between the a, pt y, and <5 phases in brass or 
bronze are to be considered, the student should not be left with the impression th a t the funda
mental theory is necessarily as simple as in the elementary cases. We may hope therefore 
that, in later editions, the author will not shirk these difficulties, but will discuss the underlying 
assumptions of the theory just as clearly as he has explained the detailed application of the 
Phase Rule to the different systems.—W. Hume-Rotiieky.
Plastic Working of Metals and Power Press Operations. By E. V. Crane. 

Med. 8vo. Pp. xi +  326, with 254 illustrations. 1932. New York : John 
Wiley and Sons, Inc. ($4.00); London ; Chapman and Hall, Ltd. (255.
net.)
In this book the author attempts to deal in some three hundred odd pages with a dozen 

branches of the subject, the chapter headings being: “ Mass Production ” ; 44 Essential Metal
lurgy *'; 44 Shearing Metal in Dies ” ; “ The Shearing Group of Press Operations ” ; “ Bending 
Operations ” ; “ Expanding, Contracting, and Curling ” ; “ Cold-Working of Plastic Metals ” ; 
“ The Drawing Group of Press Operations ” ; “ Drawing Speed, Lubrication, Annealing ” ; 
“ Cold Operations of the Squeezing Group “ Extrusion and “ Hot-Press Forging/’ As 
a result it  has been impossible to give more than a cursory review of some of the processes, 
extrusion for example being disposed of in a dozen pages. The mechanical and metallurgical 
problems involved iu the various processes are frequently considered together in the same 
chapter, a feature which interferes to some extent with the pleasure of reading the book, and 
gives the impression of its being a compilation of a number of separately written articles instead 
of an orderly development of the subject inferred from the title. There are more than 200 
figures, many being blocks of plant, but they are badly reproduced and do not add to the 
attractiveness of the book.

The book contains much useful informat ion, but the contents arc not likely to satisfy anyone 
specially Interested in the subject, and for this reason one of the most valuable additions that 
might have been made would have been a bibliography of literature, including German and 
French, where fuller information on the various processes could be found.

—H. W. BltOWNSDON.
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Investigation of Damaged Cables of Overhead-Lines. Fractures Caused 

by Mechanical Vibrations. Committee for Aluminium Free-Transmission 
Cables of the Deutsche Gesellschaft fiir M etallkunde (Z. Melallkunde, 1932, 
24, 285-288).—An illustrated report on observations of vibration fractures of 
overhead lines of copper, aluminium, and Aldrey. Fractures of the cables 
occurred in nearly all cases in, or very near to , th e  supports where the static 
and dynamic stresses are greatest. In  th is connection determ inations of the 
endurance bending strength  were m ade; the  results obtained have been 
published elsewhere (cf. th is 1931, 47, 257). To study the  behaviour of 
wires of copper, aluminium, and Aldrey in the  endurance vibration te s t under 
conditions which more nearly resemble those in  vibrating overhead lines 
experim ents w ith a  new testing machine have been carried out. W ith the 
same am plitude, the  num ber of changes of load is smaller for aluminium than  
for copper; the  difference decreases considerably w ith a  decrease in the 
am plitude. The figures for Aldrey nearly coincide w ith  those for copper. I t  
is concluded th a t  the factors which promote the  vibration fractures of over
head lines are of such a  diverse nature th a t  the  vibration strength of the 
materials is of minor im portance.—M. H .

The Action of Aluminium on Solutions of Metallic Salts. J .  Salauze {Bull. 
Soc. chim. France, 1932, [iv], 51, 1346-1352).—W hen aluminium powder is 
placed in copper sulphate solution there is a  period of induction of 1 -2  hrs., 
after which a violent reaction occurs. This induction period disappears when 
the powder is activated  by immersion in dilute hydrochloric acid, solutions of 
acid-reacting salts, boiling solutions of alkali or alkaline-earth chlorides, or 
solutions containing traces of a  gold, platinum , or mercury salt. Activated 
aluminium reacts quantitatively  w ith solutions of copper, nickel, or cadmium 
sulphates or lead acetate depositing the  dissolved m etal in a  finely-divided 
form. W ith  iron salts, only about 50%  of the  theoretical am ount of iron is 
deposited, owing to  the  reaction 2A1 +  3H20  =  A120 3 +  3H2 which occurs 
since the  overvoltage of hydrogen on iron is small.-—A. R . P.

Ultra-Violet and Light Reflecting Properties of Aluminium. A. H . Taylor 
and Junius D. Edwards (J . Opt. Soc. Amer., 1931, 21, 677-684).—Aluminium 
reflects ultra-violet radiation more efficiently than  any other m etal. Tests 
were made to  determ ine suitable methods of surfaco preparation for reflectors. 
Specimens were etched with hydrofluoric acid, sodium hydroxidc-sodium 
fluoride, and a solution of sodium hydroxide and chloride w ith hydrofluoric 
acid. The best reflecting surfaces were produced on pure aluminium and 
alum inium -m anganese alloy. The reflection factors for light ranged from 
82 to  87%  and for ultra-violet radiation from 81 to  82% (X2967). The 
increase in reflection given by etching suggested th a t  the  surface film on 
alum inium  is capable of absorbing light and ultra-violet rays.—R . G.

The Magnetic Change of [Electrical] Resistance of a Bismuth Wire. E. E nglert and K . Schuster (Physikal. Z ., 1933, 34, 236).—The change of 
electrical resistance due to  a  magnetic field is found to  be the  same for high- 
frequency a.c. of frequency up to  3 X 108 H ertz as for d.c.—J . S. G. T.

V O L. L I I I .  Z
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On the Anodic Behaviour of Cobalt. K onrad Georgi (Z. E l el-troc hem., 1933, 
39,209-219).—Experim ents on the  anodic behaviour of cobalt in trichloracetic 
acid and sodium hydrogen phosphate are described, and  th e  fall in potential 
when the m etal is immersed in  a  num ber of salt solutions is p lo tted  against 
the  curren t density. The explanation p u t forward for the phenomena ob
served is comparable w ith th a t  advocated by Erich Müller for the behaviour 
of chrom ium and.w ith th a t assumed for nickel.—J .  H . W.

The Corner Metals of Electrical Distribution : Copper, Aluminium, and Lead.E. J .  Brisleo (Chem. and Ind ., 1933, 52, 447-451).—A lecture read before the 
Liverpool Section of the Society of Chemical Industry , discussing the physical 
and chemical properties, purification, and uses of these m etals.—E. S. H.

Elasticity of Copper Sheets. J . IVcerts [Z. Metallhunde, 1933, 25,101-103). 
—The modulus of elasticity (E ) of (1) cold-rolled (96% reduction) and (2) 
recrystallized, electrolytic copper sheets has been determ ined in  various direc
tions in the  rolling plane and the  results are  compared w ith  values calculated 
from the modulus of elasticity of single crystals of copper and th e  crystal 
orientation of the sheets. In  (1), E  (in 10' kg./m m .2) is 1-09 (minimum) a t 
45° to  the direction of rolling ( E ^ c. — 0-95) and 1-40 (maximum) in  the  rolling 
and transverse directions (7i„lc. =  1-58) corresponding w ith  a  maximum 
difference of 28 (60)%. In  the recrystallized sheet, however, the  maximum 
lies a t  1-23 (1-33) a t  45° to  the  direction of rolling, and the  minimum a t  0-09 
(0 -68 ) in the  rolling and transverse directions, corresponding w ith a  maximum 
difference of 80 (96)%.—M. H.

The Effects of Frost on Water-Charged Lead and Copper Pipes. C. E . L arard  
and E. A. W. Oliver (Engineering, 1932,133, 673-675).—Copper pipes and lead pipes filled w ith w ater and sealed a t  both  ends wore placed in a  refrigerating 
tan k  an d  th e  num ber of refrigerations required to  cause the pipes to  burst 
was recorded. Since th e  damage to  the  pipe occurs only on freezing of the 
w ater the lowest tem perature of th e  freezing tan k  was — 15° C. A fter the 
w ater has frozen, fu rther reduction of tem perature tends to  relieve the  strain  
on the walls of the  pipe. The results show th a t  no sealed copper pipe of com
mercial quality  withstood more th an  2 complete refrigerations of the  w ater 
in  i t  w ithout bursting. U nder similar conditions no lead pipe fractured until 
a t  least 5 refrigerations had taken place. I t  should be noted, however, th a t 
fully-annealed, soft copper pipes behaved similarly to th e  lead pipes, indicating 
the  im portance of ductility  in  determ ining the num ber of refrigerations 
necessary to  cause fracture of the  pipe. Cf. following abstract.

—IV. P . R .
The Effects of Frost on W ater-Charged Lead and Copper Pipes. E. Bucking

ham  (Engineering, 1932, 133, 749-750).—A le tte r to  the  E ditor commenting 
on a  paper by  C. E . L arard  and  F . A. W . Oliver (see preceding abstract). 
U nder service conditions pressures m uch less th an  those necessary to cause 
bulging of a  copper pipe would be sufficient to  push an  ice plug along the  pipe 
and so relieve the  pressure. A ctual experience indicates th a t  burst copper 
pipes are n o t so common an  occurrence as burst lead pipes.—IV. P . 11.

Self-Diffusion in Solid Lead.—II. IV. Seith an d  A. Keil (Z . Matallkundc, 
1933, 25, 104-106).—Cf. th is </., 1932, 50, 723. Determ inations of th e  ra te  
of self-diffusion in lead by 2 radioactive methods, gave 1-45 X 10_u and 
4-78 X 10’5 em.2/dav, respectively, a t  106° and  324° O'. The effect of tem 
perature on the  diffusion constant is given by the expression : 1) — 5-76 X 
10s X The self-diffusion is practically independent of th e  structureof the  m etal.—M. H.

The Physical and Mechanical Properties of Pure Nickel. R . Chavy (Rev. 
Nickel, 1931, 2, 25-29).—A sum m ary of the  principal properties of the  pure 
metal, illustrated by tables and curves. A brief bibliography is given.

—IV. A. C. N.
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Factors Affecting the Ratio o£ Adsorption o£ Radium-B and Radium-C on Nickel. J .  A. Cranston an d  C. Benson (J. Roy. Tech. Coll. (Glasgow), 1933, 

3, (1). 52-50; and (short abstrac t) Met. Ind . (Land.), 1933, 42, 428).-—The 
ratio of radium-C to radium -B adsorbed on nickel, when immersed in a  solution 
containing both  elements, increases progressively with the acidity. The 
electrode potential existing between the nickel and the  solution is found to be 
a  minor factor in determ ining the ratio of radium -B to  radium-C adsorbed, 
whether th e  electrode potential is established in electrochemically indefinite 
or in  electrochemically definite systems.—.1. W . I ).

Researches on Rhenium. O. H uppert (Z .V .d .I., 1931, 75, 660, and Technique moderne, 1031, 23, 596).—Rhenium  is somewhat like tungsten ; it 
is not very ductile, b u t can be forged and rolled hot. In  the form of wire 
it  has an ultim ate stress of 50-6 kg./m m .2 w ith an  elongation of 24% . R hen
ium has an atomic weight of 186-31 and forms hexagonal crystals having a  sp. 
gr. of 20-53. The electrical resistivity is double th a t of tungsten. Rhenium 
compounds colour the  flame green and give characteristic lines in the green 
of the  spectrum .—H . W. G. H.

Some Observations on Selenium and Selenium Dioxide and the Oxides of 
Nitrogen. Edw ard Barnes (.7. Indian Client. Soc., 1932, 9 , 329-333).—Bure 
selenium is no t acted upon by nitric oxide g a s ; nitrogen peroxide is reduced 
slowly by  selenium to  nitric oxide. W ith nitric acid there is a  vigorous 
reaction.—R . G.

W ork-Functions and Thermionic [Constant] and Constant “  A ”  Determined for Thoriated Tungsten. W . B. N ottingham  (Pkys. Rev., 1930, [ii], 36, 376).— 
An abstrac t of a  paper read before the American Physical Society. The work- 
function of a  type T  thoriated  tungsten filament was determined with a  3-5 v, 
accelerating potential by  measuring the  thermionic current as a function of 
tem perature over the  range 1045°-1340° K . W ith  the filament ac tivated  to 
give the maximum emission a t  1100° K . w ith a  20 v. accelerating potential, 
the effective work-function tf>' w ith 3-5 v. was found to  be 2-59 v . From 
measurements of the  curren t-po tentia l relationship a t  1100° K ., i t  was found th a t the  3-5 v. accelerating potential had reduced the  work-function by A d  —
0-56 v. The work-function a t zero field is <j>' - f  A<f> =  <j>0 — 3-15 v. Using 
this value of and the measured current, the  thermionic constant is A — 59-0. 
Measurements made w ith  a  thorium  covering thicker than  th a t required to 
give the maximum emission as above, gave <f>' =  2-8 v. w ith 3-5 v. accelerating 
potential, Arf> =  0-3 v, and therefore <f>0 =  3-1 v. and A =  56-0. These d a ta  
indicate th a t abnorm ally low values of „4 previously reported can be accounted 
for by the fact th a t  the  work-functions were no t measured a t  zero field. 
Langm uir found th e  contact potential between thoriated tungsten and clean 
tungsten to  be 1-46 v. Accordingly, the  work-function of thoriated tungsten 
should be 4-53 — 1-46 =  3-07 v . which agrees w ith the above.—S. G.

Studies in the Spontaneous Oxidation of Zinc and the Nature of Pyrophoric 
Zinc. W. S. Sebborn (Trans. Faraday Soc., 1933, 29, 659-663).—W hen zinc 
dust or finely-divided electrolytic zinc is moistened w ith 10%  sodium or 
potassium hydroxide solution in the  presence of air or oxygen and the excess 
moisture removed by pressing, a vigorous reaction occurs with incandescence, 
an d  the m etal is completely converted into oxide. No such action occurs in an 
inert atm osphere or when other solvents for zinc oxide are used instead of the 
alkali hydroxides. A similar reaction occurs w ith cadmium under the  same 
conditions, b u t is m uch less vigorous owing to  the smaller affinity of cadmium 
for oxygen.—A, R . P.

Remarkable Optical Properties of the Alkali Metals. R. W. Wood (Nature, 
1933, 131,582).—A film of potassium, a few wave-lengths of light in  thickness, 
deposited in a  completely out-gasaed quartz bulb by condensing a t  the tem 
perature of liquid air, appears to  be completely opaque to  sunlight. I t  is
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shown th a t  about 25% of the light included in  the spectrum  range 3000- 
1860 A. is transm itted . The reflecting power from 3000 A. to  2700 A. is about 
75% , indicating th a t practically no energy is absorbed. Below 2700 A. the 
reflecting power falls off very rapidly. Interference bands are found in  the 
spectrum  of the  reflected light.—E. S. H .

Oxidation of Metals Under the Action of Friction. Max Fink and Ulrich 
Hofm ann (Z. anonj. Chcrn., 1933, 210, 100-104).—W ear tests w ith rolls of 
iron, nickel, and copper in the Amsler machine in air and dry  a ir have shown 
th a t friction and wear are duo to the form ation of dust which consists of iron 
oxides {Fe30 „  F e20 3) and iron, nickel oxides (especially NiO) and nickel, 
copper oxide, cuprous oxide, and copper. No wear take3 place in  a  nitrogen 
atm osphere. “ Frictional oxidation is no t due to an  increase in tem perature 
during the  wear test, because i t  also takes place if the tests are made in liquid 
air. I t  seems possible th a t  “ frictional oxidation ” is due to  a  mechanical 
activation of the  chemical reaction. For the  practical im portance of this 
phenomenon see Arch. Eisenhiiltenwesen, 1932, 6 , 161.—M. H.

Relative W ear of Metals Due to Abrasion. C. R . Weiss (Amer. Soc■ Mech. 
Eng., Preprint, 1932; and (summary) Automotive In d .,  1932, 67, 231).— 
The wear of a  large num ber of ferrous and non-ferrous alloys was determ ined 
by noting the loss in  weight of blocks lapped by a  ro tating  grey-iron disc. 
The abrasive used was 80-mesh crystolon and w ater used as lubricant. “  Alu- 
minium-bron7.es,” phosphor-bronze, and m anganese-brass all showed a 
relatively smaller am ount of wear than  a large num ber of ferrous alloys.

—W. P . R.
Metal W ear and the Ceramist’s Problem. H . W. Gillett (Ceramic Age, 

1933, 21, 6 - 8 ).—The problem of the  wear of metals by abrasion w ith non- 
metallic materials and the  means of overcoming it  is discussed. In  some cases, 
as in the  new' Hadsel mill, the  abrasive m aterial is made to  tak e  the  brun t of 
the w ear; the m etal parts are protected by a  layer of the  m aterial being 
crushed, and this m aterial is made to  grind against itself instead of against 
the  metal. In  choosing m etals for resistance to  abrasion in th e  ceramic 
industries, the soft metals, which can acquire a  protective coating of the 
abrasive, are often precluded because of the ir insufficient resistance to  deform
ation. Chromium plate or nitrided cases have a  lim ited applicability owing 
to  the tendency to  stripping. The practice recommended is to  weld in con
siderable thickness a  hard  facing alloy to  a  tough m aterial, which m ay not of 
itself be very wear-resistant. Promising m aterials for the  hard  facing are the 
carbides of tungsten, molybdenum, tan talum , vanadium , or chromium, w ith 
iron, nickel, or cobalt as th e  m atrix . Cf. following abstracts.—-E. S. H.

W hat Metal W ear Means to the Ceramic Industry. C. E . Bales (Ceramic 
Age, 1933, 21, 8-9).—Cf. preceding abstrac t. The wearing of m etals in the 
ceramic industry  is a  m atter of considerable expense, W'hilst the  presence of 
small abraded particles of m etal in the  product is undesirable. Illustrations 
of wear in  d ry  and wet pans, screens, pug mills, brick machine dies, press dies, 
and auger machines are given.—E. S. H.

Metal W ear and W hat it Costs. W. C. Rueckel (Ceramic Age, 1933, 21, 
9, 25-26).—Cf. preceding abstracts. D ata  arc given, w'hich show th e  cost of 
m etal wear (per thousand bricks produced) in the  various operations of brick- 
making. An investigation has been commenced, which aims a t  establishing 
definite m etal specifications for the various types of wear encountered in 
ceramic plants and  comparing the  behaviour of these in service. Some prelim inary results w ith  alloy steels are reported.—E . S. H.

Two Kinds of Elongation Discriminated in Plastic Deformation. Ryuza- 
buro Taguti (Rikwagaku Km kyo-jo Iho (Bull. Inst. Phys. Chem. Res., Tokyo), 
1932,11,576-584; Japanese J . Phys. Abs., 1933, 8 , (2), 24—25).—[In  Japanese.] 
A m ethod has been developed for revealing stra in  figures produced on tensile 
test-pieces of well-annealed copper. A resin film was baked on to  the  surface
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of the metal and groups of cracks grew in the  film a t the deformed p a rt of the 
test-piece. Sim ilar figures were also found in brass, aluminium, zihc, nickel, Sc. 
W hen the test-piece is deformed within the  lim it of elasticity, cracks in the 
resin film show the  principal stress lines of tension shown to  exist from a 
photo-elastic study. In  the plastic deformation range the film cracks in a 
similar way to  w hat it  does in  tho elastic range, b u t cracks in  the neighbour
hood of the strain  figure of m aterials have an echelon formation. Some con
clusions as to  tho formation of the  strain  figures, deduced from crack analysis, 
are given.

On the Theory of Visco-Elasticity : A Thermo-Dynamical Treatment of 
Visco-Elasticity, and some Problems of the Vibrations of Visco-Elastic Solids.J .  H. C. Thompson (Phil. Trans. Hoy. Soc., 1933, [A], 231, 339-407).—'The 
introduction to  this paper gives a  review of previous work on imperfectness 
of elasticity with num crous references to work on metallic wires. A distinct ion 
m ust bo made between statical and dynamical perfectness of elasticity. The 
practically defined experim ental lim it of perfect statical elasticity is defined 
as the greatest lim iting strain  for which the residual strain  (or set) docs not 
exceed 0-03% of the  limiting strain. I f  the tru e  lim it has a  non-zero value, 
the classical theory describes accurately the behaviour of a  strained solid in 
equilibrium, b u t may require modification to  describe the dynam ical behaviour 
of a straining solid. I f  the tru e  lim it is zero, plastic effects are always present, 
and the  classical theory always needs modification, b u t a  distinction exists 
between the behaviour of the  solid w ith in  and w ithout the  practically deter
mined lim it as defined above. The paper contains a  therm odynam ic develop
m ent of a  general theory of im perfect elasticity, usually called visco-elasticity, 
within the practically defined and experimentally determ ined limit of perfect 
statical elasticity.—W. H .-R .

Creep of Metals in Shear a t High Temperatures. Franklin L. E verett 
(Physics, 1933,4,119-121).—The nature and significance of “ creep ” of metals 
in shear a t  high tem peratures are briefly discussed, and experimental de ter
m inations of “ creep ” in th in  steel tubes subjected to  torsion arc discussed. 
Tho formula proposed by Bailey, v iz . , f  =  (8-7 X 106/c°‘ooo60)(^/2)°-61, in which 
/  is the shearing stress in lb ./in .2, <f> th e  ra te  of creep in strain  per hr. a t  tem 
perature 0° F ., and c tho base of Napierian logs., is found to  fit the  results 
obtained.—J . S. G. T.

Mechanical Behaviour of Metals at Elevated Temperatures. D. Faggiani 
(Inyegnerc, 1932, (10), 702-705).—Formulae are developed to  express the 
changes which occur in the  mechanical properties of m etals and alloys, a t  
high tem perature.—G. G.

Determination of the Coefficient of Diffusion of Metals in the Solid State. 
Shinsuke T anaka and Chujiro M atano (Proc. Phys.-M ath. Soc. Japan (Nippon 
Stigaku-Buturigakkwai K izi), 1930, [iii], 12, 279-284).— [In  English.] See 
this J .,  1931, 47, 71.—S. G.

Some Theoretical and Practical Aspects of Gases in Metals. J .  H . Scaff 
and E . E . Schumacher (Bell System Tech. J ., 1933, 12, 178-196, and Bell 
Telephone System Tech. Publ. Monograph B 727, 1933, 1-19).—See J .,  this 
volume, p. 228.—S. G.

The Production of Thin, Free Metal Films. C. Muller (Pliysikal. Z „  1933, 
34, 340-341).—A method of producing th in  films of nickel and iron by the 
action of carbon dioxide on the  gaseous carbonyl of nickel or iron, and of pro
ducing th in  films of gold by initial deposition on nickel, is briefly described.—J .  S. G. T.

The Effect of Pressure on the Electrical Resistance of Single Metal Crystals 
a t Low Temperature. [Effect of Pressure on Transformation in Cadmium.]P. W . Bridgman (Proc. Amer. Acad. Arts. Sci., 1933, 6 8 , 95-123).—(1) The 
effect of hydrostatic pressure, up  to  7000 kg./cm .2 a t  — 78° C- and — 183° C .,
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on the electrical resistance of single crystals of th e  non-cubic m etals zinc, 
cadmium, tin , bism uth, antim ony, arsenic, and tellurium  has been investi
gated. Except for arsenic, two orientations were examined for each metal, 
and from these the fundam ental constants were calculated for the  directions 
parallel and perpendicular to  th e  principal axes. As w ith the cubic m etals 
previously examined (Bridgman, ibid., 1932, 67, (S )), the  general effect is 
for the pressure coeff. for every orientation to  increase numerically with 
falling tem perature. Pressure tends to  equalize the  resistance in different 
directions for zinc, cadmium, and antim ony, this effect becoming less marked 
a t  low tem peratures, but, w ith bism uth and  tin , pressure accentuates the 
differences in different directions, and this effect is greater a t  lower tem pera
tures. (2) For tellurium measurements were also made up to 12,000 kg./cm .2 
a t  0° C. and 95° C. The effect of pressure is relatively fa r greater than  for 
norm al m etals, the resistance a t  95° C. and  12,000 kg ./on .- being only about 
1% of th a t a t  0° C. and atm ospheric pressure. (3) The polymorphic tran s
form ation of cadmium, which takes place a t  about 3000 kg./cm .2 a t  ordinary 
tem peratures, is suppressed a t  — 78° C., and does no t take place up to  7000 
kg./cm .2.—W . H.-R.

On the Electromotive Forces Generated by Friction between Two Metals. 
Daizo Nukiyam a (Proc. Phys.-Math. Soc. Japan  (N ippon Sw/aku-Bulurigak- 
kwai K izi), 1932, [iii], 14, 93-107; Japanese J .  Phi/s. Abs., 1932, 8 , (2), 38).— 
[In  English.] N. studied the  e.m.f. between two pieces of m etal, in  contact 
and in relative motion, b u t th is paper deals w ith only a  p a rt of his experi
m ental results. All the  m etals were tested  against a  steel disc, and i t  was 
found th a t the  variation in e.m.f. was characteristic of the  m etals tested. 
In  some cases the  e.m.f. increased w ith the  pressure a t the point of contact, 
w hilst in others the e.m.f. was a maximum a t  a  definite value of the  contact 
pressure. The relation between the e.m.f. and the relative velocity of two 
metals a t  the poin t of contact was studied. The experim ental results showed 
th a t  w ith some metals the e.m.f. increased w ith the relative velocity b u t with 
others atta ined a maxim um  value a t  a  definite relative velocity.— A u t h o r .

Atomic Moments in Ferromagnetic Metals and Alloys with Non-Ferro
magnetic Elements. Edm und C. Stoner (Phil. Mag., 1933, [vii], 15, 1018— 
1034).-—A sum m ary is given of experim ental results for the  magnetic m om ent 
per atom  in ferromagnetic m etals a t  low tem peratures, and of the  results of 
Sadron for the change in the average atomic m om ent due to  th e  substitution 
of o ther elements. The view is advanced th a t  the  observed values of atomic 
mom ent in  ferromagnetic elements correspond w ith an equilibrium resulting 
from the normal tendency to  anti-parallel setting of the spins of interacting 
electrons being opposed by the tendency to parallel setting. In  simple eases, 
the  substitution of foreign elements usually reduces the to ta l moment, the 
decrease in  m om ent per substitu ted  atom, in Bohr units, being equal to  the 
valency of the  atom . This holds closely for copper, zinc, aluminium, and tin  
in nickel.—J . S. G. T.

Discontinuities of Magneto-Resistance. C. W . Heaps (Phys. Rev., 1933,
[ii], 43, 763-764).—A note. Modern theory  suggests th a t  a  ferromagnetic 
body consists of small elements each magnetized to  a  saturation  intensity  J , 
the  body as a  whole being unmagnetized when the ./-vectors are distributed 
a t  random. An external field m ay magnetize the body, (a) by reversing the 
•/-vectors which oppose the  applied field, and (b) by  ro tating  the ./-vectors into 
the direction of the  applied field. Experim ents are described which show th a t, 
when a strained nickel wire is magnetized, discontinuities in magnetization 
are accompanied by discontinuities in resistance. I t  is unlikely th a t  the 
resistance or magnetostriction will be affected by a mere reversal of m agnetiza
tion, and hence, since the Barkhausen discontinuities are associated with both 
resistance and m agnetostrictive jum ps, i t  is concluded th a t process (a) is not 
the main cause of the  Barkhausen effect.—W . H .-R.
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Theory of Energy Distribution of Photoelectrons [Sommerfeld Theory of 

Metalsj. Lee A. Dubridgo (Phys. Rev., 1933, [ii], 43, 727-741).—Photoclec- 
trons emerge from m etal surfaces w ith velocities varying from zero to  a  more 
or less sharply defined maximum of which the  value varies w ith the  incident 
light according to the  E instein equation. Theoretical expressions arc deduced 
for the  energy distribution of the  photoclcctrons by an extension of Fowler’s 
( t h i s 1932, 50, 219) development of the Sommerfeld theory. These expres
sions are examined critically in th e  neighbourhood of th e  “ maximum energy,” 
and it is concluded th a t a  perfectly sharp maximum exists only a t  the absolute 
zero of tem perature; even a t  room tem perature there is an uncertainty of 
several hundredths of a  volt in J7,„.lx. In  P a r t I , B . considers only the  energies 
normal to the  em itting surface, anil the  results arc in agreement w ith experi
ments on out-gassed molybdenum using parallel plate electrodes. In  P a r t I I ,  
expressions arc deduced for the to ta l energy, and agree w ith results for molyb
denum using a  spherical collector. The experim ental details are to  be 
published later.—W. II.-R .

II.— PROPERTIES OF ALLOYS
(Continued from pp. 291-303.)

Studies on the Ternary System Ahiminium-Antimony-Magnesium.—I., 
- II . W . Guertler and A. Bergmann (Z. Metallkunde, 1933, 25, S l-84, 111- 
116).—(I.— ) The constitu tion of the  binary system alum m ium -antim ony has 
been studied micrographieally and by therm al analysis. The only compound, 
AlSb (melting poin t 1050° C.), forms a  eutectic w ith aluminium a t  657° C. and 
1-2%  antim ony, and w ith  antim ony a t  624° C., and about 99% antim ony. 
(II .—) The miscibility gap around the quasi-binary system aluminium-M g3Sb2 
extends up to  41% magnesium towards the magnesium corner, to about 78% 
antim ony towards the antim ony corner, and nearly reaches the binary system 
alum inium -antim ony between about 10 and 50%  antimony. In  the  system 
a I u miniu m-Mg3Sb2 th e  miscibility gap extends from about 9%  to about 98% 
MgjSb, a t  the  liquidus tem perature of 960° C. The phase equilibria in the 
ternary  system have been elucidated by micrographics! analysis of slowly- 
coolcd alloys of the different te rnary  partia l systems. Photomicrographs are 
given.—M. H.

The Structure of Some Ternary Alloys of Aluminium, Copper, and Iron.Keiji Yamaguchi and Isam u N akam ura (Rikwagaku Kenhjo-jo llio (Bull. Inst. 
Phys. Chem. Res., Tokyo), 1932, 11, 815-833; Japanese J . Phys. Abs., 1933, 
8 , (2), 35).—[In  Japanese.] The au thors determ ined the  constitutional 
diagram (reproduced in tho abstract) by therm al and microscopic analysis. 
The phase of the  ternary  system which Gwyer (J. Inst. Metals, 1928, 40, 309) 
represented by th e  symbol “ N ,” is an  intermetallio compound corresponding 
with the formula Cu.FcAL, which appears to  form small range of solid solu
tions. This N-phase is formed by a  peritectic reaction shown nearly by 
2CuA12 (liquid) - f  FeAl3 (solid) — >-Cu2FeAl7 (solid). Another phase of the 
ternary  system, provisionally called “  X ,” more rich in copper than  “ N ,” has 
been recognized. I ts  form, as the  prim ary constituent, is polygonal, and w ith 
an  aqueous solution of ferric n itra te  or nitric acid it  changes to  a beautiful 
brown colour.—S. G.

The Effects of Iron on the Electrical Conductivity and Tensile Strength of 
Aluminium. Masao K uroda (Rikwagaku Kenkyo-jo Iho (Bull. Inst. Phys. 
Chem. Res., Tokyo), 1931, 10, 751-753).—[In  Japanese.] Sec abstrac t from 
English source, this 1932, 50, 66 .—S. G.The Influence of the Preliminary Treatment on the Mechanical Properties 
and the Electrical Conductivity of Aluminium Containing Magnesium Silicide.
G. Grube and F . Vaupel (Z. Metallkunde, 1933, 25, 106).—See J . ,  th is volume, 
p. 294. A brief supplement.—M. H .
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Nickel in Aluminium Alloys. F . R enaud (Rev. Nickel, 1931, 2, 67-76).— 
Generally speaking, th e  addition of nickel to  aluminium alloys is advantageous 
in modifying certain mechanical properties w ithout necessitating changes in 
foundry practice, in  increasing the  tensile strength, or in improving the  pro
perties a t higher tem peratures. R . reviews the m ost im portant of the nickel- 
aluminium bearing alloys—alum inium -copper-nickel; " Y  ” alloy; “ R .R . ” alloys, and certain o ther alloys which bear trade names—and adds tables and 
other particulars of the ir physical properties, methods of m anufacture, and 
special features which have to  be borne in mind in certain instances. The 
last section deals w ith  the industrial uses of these alloys, especially for aviation 
and automobile work.—W . A. C. X.

Examination of Light Piston Alloys. Paul Sommer (Light Metals Research, 
1933, 2, (25), 1-24, i-ix).—A full translation, accompanied by sketches, of a 
m onograph in Forschungsarb. Metallkandc u. Rontgenmetallographie, 1932, (4),
1—47. See th is J ., 1932, 50, 726.—J .  C. C.

On the Equilibrium Diagram of the Antimony-Manganese System. Take- 
jiro M urakami and Atsnyoshi H a tta  (Sci. Rep. Tdhoku Im p . Univ., 1933, 22, 
SS-lOOh—[In  English.] Therm al analysis, electric resistance measurement, 
and microscopic exam ination of this system reveals th e  existence of the  inter- 
metallic phases r,(MnSb), s(Mn3Sb.,), and  SfMruSb). The r, phase has p rac
tically no solubility range and forms a  eutectic containing 9-5% manganese 
with antim ony a t 570° C. The s phase is formed by th e  peritectic reaction, 
melt -f- S s, a t 872° C., and has an  existing range of 32 to  41%  of manganese. 
The S phase occurs a t  45-50%  of manganese a t high tem peratures, but a t  
47-4S%  a t  the  ordinary tem perature. The S phase and ¡3 phase (manganese) 
form a eutectic a t  922° C. and 55%  numganese. The B phase is the  result of 
a  peritectic reaction, melt +  v [3, a t 1202° C. A t iower tem peratures the 
¡3 phase is resolved into a  (manganese) and the  S phases a t  677° C. and 94-5% 
manganese by the eutectoid reaction, (3(Mn) ^2; a(JIn) +  S.— E. S. H .

Beryllium in the Metallurgy of Copper. Anon. (Cnivre et Laiton, 1933, 6 , 
89-92).—Beryllium m ay be used as a  deoxidant or as an  actual constituent 
in beryllium-bronze. In  th e  former ease it  is very energetic even when added 
only to  th e  extent of 0-01-0-02%. The usual method of incorporating the 
beryllium is as a  10% alloy w ith  copper obtained by direct electrolysis. As 
an alloying element the  effect of beryllium is very m arked after heat-treatm ent 
consisting of heating the  alloy to  S00° C. for 1 hr. followed by quenching in 
w ater or oil and a  reheating to  350° C. for 30-45 m inutes. Between the  two 
la tte r  operations the  alloy may be cold-worked. An alloy containing 2-3%  
beryllium has, a fte r treatm ent, a  high elastic lim it and considerable hardness. 
The industrial development of th e  m etal is a t present limited by  its  price.

—\V. A. C. X .
Beryllium-Copper Wires a t Low Temperatures. R . Walle (Z . Meiallhunde, 

1933, 25, 123).—The tensile strength , elongation, and reduction of area of 
u n trea ted  wires (2 mm. in diam.) of th e  copper alloy w ith 2%  beryllium are 
62 kg./mm.A SO-2%. and 5S-3%, respectively a t  room tem perature and 69-4 
kg./mmA, 22% , and 68-7%, respectively a t  — 70° C. In  the  age-hardened 
sta te  the  respective figures are 108-5, 2-2, and 25-2 for room tem perature and 
11S-5, 2-9, and 39-S for — 70° C.—-M. H .

Castings of Beryllium Alloys W ith Several Different Uses. H . J .  Xoble 
( Irei! -1 ge, 1933, 131, 7S6).—A bstract of a  paper and discussion given before 
the H artford  Chapter of the  American Society for Steel Treating. Beryllium - 
copper alloys containing 2-5% beryllium  are annealed for 1 hr. a t  1450°- 
1500° F . (790°-S15° C.) and quenched in water, which pu ts  th e  beryllium in 
solid solution. The alloy is th en  precipitation-hardened a t  500° -600° F. 
(260‘-315° C.) for various periods, giving tensile strengths of up to  150,000-
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180,000 lb ./in .2 and Bl ind  I hardnesses of 350-100. The applications of this 
alloy are described.—J .  H . W .

The Influence of Nickel and Silicon on the Miscibility Gap of the Iron- 
Copper System in the Solid State at Rooin-Tenipcrature. F. Roll (Z. an.org. Chem., 1933, 213, 01-64).—The lim it of solid solubility of copper in iron-rich 
iron-nickel and iron-silicon alloys containing about 1-5% carbon has been 
determined micrographically. The solid solubility of copper in iron is raised 
much more by addition of nickel than  by addition of silicon.—M. II.

Straight Copper-Lead Alloys versus Leaded Solid-Solution Bronzes for 
Heavy-Duty Bearings. F . R. Hcnsel and L. M. Tichvinsky ('Trans. Amer. Soc. Mech. Eng. (Iron and Steel), 1932, 54, (8 ), 11-24; C. Abs., 1932, 26, 4574- 
4575).—A metallurgical investigation of various bronze bearing alloys and a  
comparative study  of the ir bearing performance for use in  heavy-duty bear
ings led to the  following conclusions : The lead content and its distribution 
in stra igh t coppcr-lcad alloys depend prim arily on the  casting tem perature; 
w ith lower tem peratures quicker solidification takes place and a  larger am ount 
of lead is retained in  suspension. Pure copper-lead alloys have a  tendency 
to pronounced lead segregation if the  lead content exceeds 25%. Small 
am ounts of im purities have an  appreciable effect in retaining a  good suspension 
of the  lead in the copper and reduce the  influence of the  casting tem perature 
on the lead content and its distribution. The physical properties of stra ight 
copper-lead alloys are nearly independent of the  casting tem perature within 
the range 1050°-1150° C., and depend only slightly on the lead content within 
the limits of 12-25% lead. The Brinell hardness decreases w ith increasing 
lead content. The physical properties of stra igh t copper-lead alloys have 
values about one-half of those of solid solution bronzes of tho same lead con
ten t; the  electrical conductivity is about six times as high, b u t is lowered 
considerably by small am ounts of impurities, especially phosphorus and tin. 
In  general, a  much b e tter performance was obtained in bearing tests, the 
tem peratures being considerably lower w ith stra igh t copper-lead alloys th an  
w'ith solid solution bronzes because of the ir higher heat conductivity and low 
friction coeff. Bearings w ith  steel backing can be made by a  centrifugal 
casting process. Any speed between 1000 and 2000 r.p.m . m ay bo used for 
a  straight copper-lead bearing, whilst a 2-in. to  3-in. diam eter bearing of solid 
solution bronze should not run higher th an  1500 r.p.m .—S. G.

The Copper-Magnesium Alloys Examined Thermodynamically. F . H. Jeffery (Trans. Faraday Soc., 1933, 29, 550-553).—The constitutions of the 
liquid and solid solution phases are th e  simplest possible; both  consist of 
monatomic molecules of copper and magnesium. Thermodynamic considera
tion of the equilibria in the  system leads to  conclusions winch are in accord
ance w ith the work of W . R . D. Jones (this J ., 1931, 46, 395), i.e. tho existence 
of MgCu2 and Mg2Cu is confirmed as well as the  absence of a region of solid 
solution extending on bo th  sides of MgCu. (cf. G. Grime and W . Morris-Jones, 
this J ., 1929, 41, 507).—A. R . P .

High Phosphorus Copper Alloys. Anon. (Metallurgist (Suppt. to  Engineer, 
1933, 9, 24-27).—R ecent developments in the  successful mechanical working 
of hard and brittle  m aterials are briefly reviewed and a  paper by B urkhardt, 
Linicus, and Sachs (this J . ,  1932, 50, 602), dealing w ith  the production of 
wrought articles from 8%  phosphorus-copper alloy is summarized.—R. G.

Copper-Tin Alloys. II.—Bell Metal, Gun-Metal, and Speculum Metal. 
Anon. (T in , 1933, April, 15-18).—Bell metal, gun-m etal, and speculum m etal 
are coppcr-tin  alloys containing no t less copper than  a  tru e  bronze. The 
last tw’o also contain varying am ounts of zinc. The history, composition 
range, physical properties, and applications of each of these 3 types of alloy 
are discussed.—J .  II. IV.
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Ordinary and Special Bronzes. L. Gniilet (Cuivre et Laiton, 1932, 5, 223- 
225).—Sec a l s o 1932, 50, 426. A summ ary of the  effects of hcat-treatm cnt 
on various bronzes containing tin  between 5 and 21% .—W. A. C. N.

Ordinary and Special Bronzes. L. Guillct (Cuivre et Laiton, 1933, 6 , 81- 
S2 ).—Generally speaking, the special bronzes have been less studied th an  the 
special brasses, for no apparent reason. Frictional resistance of the  bronzes 
is decreased by the addition of the m ajority  of o ther metals. Resistance to 
corrosion is in the main greatest in the case of the  a  alloys ; th e  presence of a 
second phase augm ents the corrodibility. Maximum mechanical properties 
are normally obtained also w ith a  solid solutions. In  the case of copper-tin- 
aluminium alloys their strength  is inferior to th a t  of the  binary copper-tin 
or coppcr-alum inium alloys. Nickel plays a  similar rôle to  zinc.—W . A. C. N.

Ordinary and Special Bronzes—Lead-Bronzes. L. Guillct (Cuivre et Laiton,
1932, 5, 425-426).—Lead is usually best limited to  small quantities in brass 
and bronze on account of its non-miscibility. For the  production of bearing 
metals, however, where i t  assumes semi-lubricating properties, lead m ay be 
added in greater am ounts, up to, say, 30% . The physical properties of some 
of these alloys are studied.—W. A. C. N.

Influence of Nickel on some Copper Alloys Employed in the Foundry. 
N. B. Pilling and T. E. Kihlgren (Rev. Nickel, 1933, 4, 29-35).—Summaries 
of two papers presented to  the American Foundrym cn’s Association. (Trans. 
Bull. Amer. Fourni. Assoc., 1931, 2, 93-110, and ibid., 1932, 40, 2S9-305. See 
this J „  1931, 47, 607; 1932, 50, 772.)—'VV. A. C. N.

Ordinary and Special Bronzes—Phosphor-Bronzes. L. Guillct (Cuivre tl 
Laiton, 1932, 5, 529-530).—The physical and mechanical properties of phos
phor-bronzes containing up to 1-17% phosphorus arc discussed and tabulated.

— VV. A. C. N.
New Antifriction Alloys of High Copper Content and Lead Base. The Rôle 

of Copper in these Alloys. A. R icard and II. Ackermann (Cuivre cl Laiton,
1933, 5, 295-304).—A large num ber of alloys is reviewed—ranging from one 
containing tin  95-5, antim ony 1-2, copper 1-5, and lead 1-43%, which is used 
in airship construction, through some th a t  arc employed in tram ways, loco
motives, wagons, &c., down to one for goods wagons containing antimony 
17, copper 1-5, and lead Sl-5% . They are all, in effect, cupriferous white 
metals. The new alloys, to which special reference is made, contain much 
higher percentages of copper and much smaller percentages of lead. The 
advantages of these, together with tables and curves showing their physical 
properties, arc set out in detail. I t  is considered th a t  the  developments in 
this type of m aterial have not yet- reached a  maximum.—W . A. C. N.

On the Reciprocal Miscibility of Copper and Lead and Its Influence on the 
Quality of the Lead-Base Anti-Friction Alloys Containing High Copper Content. 
A. R icard and H. Ackermann (Cuivre et Laiton, 1933, 6 , 83-S7).—A micro
graphie s tudy  of these alloys and a  comparison w ith  the  white-m etal bearing 
materials.—W . A. C. N.

Zinc-Bronzes. L. Guillct (Cuivre et Laiton, 1932, 5 , 305-306).—The sub
stitu tion  of zinc for small proportions of tin  in liigh-tin bronzes results in a 
change in m icrostructurc consistent only with the  lowering of the  tin  content. 
The physical properties, however, change rapidly w ith increasing percentages of 
zinc. The influence of zinc on the  general characteristics of the  commercial 
bronzes is discussed.—W. A. C. N.

On the Testing of Tensile Strength of Heating Wires a t High Temperature. Shinji Togo (J. Illuminating Eng. Soc. Japan, 1928,12, (3), 178-191 ; Japanese 
J . Eng. .46s., 1932, 8 , 51).—[In  Japanese.] The tensile streng th  of heating 
wires, imported and made in Japan , was investigated a t  various tem peratures. 
Specimens made w ith B & S 23-gauge wires were heated in an  electric furnace 
m aintained a t  a  constant tem perature. After heating for 1, 3, and 5 hrs.,
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respectively, the tensile strength was measured by means of a  spring balance, 
the applied force being increased a t  a  nearly constant rate. The tem perature 
was measured by means of a  platinum /platinum -rhodium  thermocouple and 
a  millivoltmetcr. I t  was varied from room tem perature up to  1180°C. in 
steps of 100° C. The tensile strength  was also measured a t  15-minute intervals, 
for 0  lira, a t  a  constant tem perature of 1000° C.—A u t h o r .

On the Coefficient of Thermal Expansion of Heating Wires. Shinji Togo 
(./. Illuminating Eng. Soe. Japan, 1928, 12, (4), 243-247; Japanese J . Eng. 
.16«., 1932, 8 , 51).— [In  Japanese.] The tem perature coeiT. of therm al expan
sion of various heating wires were measured by means of a  high-tcm perature 
dilatom eter from room tem perature up to 1000° C. They are nearly constant 
a t  all tem peratures investigated, and have values of from 1-92 X 10' 5 to
2-135 x  10A — A u t h o r .

On the Oxidation Testing of Heating Wires a t High Temperature. Shinji 
Togo (./. Illuminating Eng. Soc. Japan, 1928, 12, (6 ), 354-362; Japanese J . 
Eng. Abe., 1932, 8 , 52).—[In  Japanese.] A preliminary report of experiments 
carried ou t in order to  find the relation between the oxidation and th e  life of 
heating wires. The degree of oxidation is expressed by the increase in weight 
per unit area of the outer surface of the wire in mg./cm.2, which is measured 
by th e  deflection m ethod of the  thermo-balanco invented by K . Honda. 
Samples tested were the  same wires which were used in the earlier tests on 
tensile strength and therm al expansion. After polishing and  cleaning the 
outer surface of th e  wire the  sample, in the form of a  coil 0-5 cm. in diam., 
was pu t into a  porcelain pot, suspended from one end of the balance arm  in 
an  electric furnace a t  a  constant tem perature of 1180° C. The deflection of 
the balance was read by a  telescope and scale every 5 minutes for 5 hrs. The 
tem perature of the furnace was measured by a  platinum /platinum -rhodium  
thermocouple and a  millivoltmetcr. From  this te s t it  is concluded t h a t :
( 1) the  oxidation of the heating wire varies w ith the tem perature and the 
tim e of heating, and the ra te  of oxidation is characteristic of the m aterial, and 
it is therefore useless to  base the relative values of heating wires on a compari
son of the oxidation a t  a special tem perature and tim e of h eating ; (2 ) Nichromc 
IV  and Chromel C were found to  have very high resistance to oxidation and 
the remaining samples have nearly equal values; (3) TA and TC which arc 
made in Jap an  oxidize more rapidly th an  the o ther samples.—A u t h o r .

On the Forced Life Testing of Heating Wires. Shinji Togd (J. Illuminating  
Eng. Soc. Japan, 1928,12, (7), 386-399; Japanese J . Eng. ,46s., 1932, 8 , 53).— 
[In  Japanese.] A report of p a rt of a  life te s t a t  1200° C. on heating wires. The 
tests were carried ou t (1) a t  a  constant tem perature of 1200° C. and (2) a t  a 
constant voltage which gave an  initial tem perature of 1200° C. to  each speci
men. The tem perature of the  wires was measured by means of a Siemens 
optical pyrom eter.—A u t h o r .

On the Electrical Resistance of Heating Wires. Shinji Togo (•/. Illuminating 
Eng. Soc. Japan, 1928,12, (9), 590-605; Japanese J . Eng. Abs., 1932, 8 , 54).— 
[In  Japanese.] The electric resistances of some heating wires were measured 
by the  potentiom eter m ethod. To protect the specimen from oxidation it 
was placed in  a  quartz tube filled w ith nitrogen gas and slowly heated by 
means of an electric furnace up to  1000° C. and then  cooled to  room tem 
perature. This process was repeated twice for each specimen. The first 
beating curve differed from the first cooling curve, depending on the initial 
heat-treatm ent of the  wire, b u t the second two curves coincided with the 
first cooling curve. The specific resistance and the tem perature coeff. were 
calculated from the  second curve.—A u t h o r .

The Properties of Monel Metal and Similar Copper-Nickel Alloys. 0 . Bauer, J .  W eerts, and O. Vollcnbruck (Z. Melallkunde, 1933, 25, 121-123).—
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An illustrated ab strac t from Melallunrlschafl, 1932, 11, 629-633, 6*13-649; 
cf. J ., th is volume, p. 125.—M. H .

History of Nickel Coinage in Japan. K . K om atsubara (Japan Nickel Nev., 
1933, 1, 24-27).— [In  English and Japanese.] Five-sen nickel coins were 
issued in 1888 to  replace 10-scn and 5-sen copper pieces. The first coins 
consisted of a copper-niclccl alloy containing 75% of the  former m etal. Pure 
nickel coins arc to  be substitu ted  for these as from April 1, 1933.—W. A. C. N.

The Electrical Properties of Nickel-Iron Alloys. P . Chcvenard (llev. 
Nickel, 1932, 3, 55-64).—An account of a  long series of researches undertaken 
by C. on the  resistivity, the tem perature coeff. of resistivity, and the  therm o
electric power of nickel and its alloys. The paper is essentially theoretical 
in character. I t  is profusely provided with curves. A long discussion of the 
experim ental technique is first given, and is followed by an  account of the 
polymorphic changes of iron-nickcl alloys, and th e  correlated changes in 
resistivity and tem perature coeff. Generally speaking, it  is averred th a t the 
electrical properties of th e  iron-nickcl alloys obey the laws of solid solutions 
and are greatly affected by the polymorphic transform ations in the series.

—IV. A. C. N.
On Super-Permalloy Invented by Dr. K. Honda and Mr. T. Masuko.

T. Futiw ara (Japan Nickel Rev., 1933, 1, 95-96).— [In  English and Japanese.] Permalloy, discovered by P . W. Ellmen, is an  alloy of iron 30%  and nickel 
70% , w ith a  small am ount of other elements and  is heat-treated . Investiga
tions in to  the  properties of th is and similar materials resulted in the production 
of two supcr-Permalloys—No. 1, consisting m ainly of nickel and iron, w ith 
cobalt, silicon, and manganese, and No. 2 having the  following composition : 
nickel 40-90% , iron 10-60% , tin  0T-5-0% , chromium (max.) 5%  and less than 
2%  of o ther elements, silicon, manganese, or aluminium. Special features of 
Permalloy a r c : extremely high magnetic perm eability ; large initial
magnetic perm eability by alternating  curren t and small change of initial 
perm eability due to  change of frequency ; very low coercive force and 
residual m agnetism ; small hysteresis and loss by  slip ; annealing and sub
sequent slow cooling give maxim um  magnetic perm eability w ithout w arp ing; 
there is no change by ageing; No. 2 is especially m achinable; electric resist
ance is high. Perm alloy is used for loading coils for subm arine cables, 
and for transform ers, electricity meters, magnetic needles, and relays.

—W . A. C. N.
Studies of the Process of Precipitation of Age-Hardenable Silicon-Nickel 

Alloys. 0 . Dahl (Z . Mctallkunde, 1932, 24, 277-281).—Nickel-silicon alloys 
w ith 5-6 and 6 -6%  silicon were quenched a t  950° C. and (1) aged a t  450° C. 
for 49 hrs. and subsequently aged a t  490°, 530°, 570°, 610°, and 650° C.,
(2 ) aged a t  450° C. for different periods and then  aged a t  570° C. for 4 hrs.,
(3) aged a t  525° C. for different periods and then aged a t  625° C., (4) alternately 
aged a t  450° and 570° C., (5) consecutively aged at. different tem peratures 
between 525° and 775° C. The change in  Brinell hardness and electrical 
resistance was measured a t  intervals during all treatm ents. For the  results 
which are ra th e r involved the original paper m ust be consu lted; they are in 
accordance w ith  th e  “  precipitation ”  theory of ago-hardening in its  m ost general form.—M. H .

On the Equilibrium Diagram of the Binary System Nickel-Zinc. Kanzi 
Tam aru (Rihcagaku Kenkyo-jo I  ho (Bull. Inst. Phys. Chem. Res., Tokyo), 
1932, 11, 772-784).— [In  Japanese.] See ab strac t from an English source, 
J .,  th is volume, p. 15.—S. G.

The Constitution of the Nickel-Zinc Alloys. Anon. (Metallurgist (Suppt. to Engineer), 1933, 9, 19-21).—A critical discussion and sum m ary of a  paper 
by  K . Tam aru, Sci. Rep. Tohoku Im p . Univ., 1932, 21, 344; See J .,  th is volume, p. 15.—R. G.
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The Alloys of Praseodymium and Aluminium. G. Gamieri (AUuminio, 

1933, 2, 87-89).—The equilibrium diagram  of this system has been therm ally 
and microscopically investigated. There are 3 compounds : PrAl, PrAl2, 
and PrAl.,, the  last-nam ed existing in two modifications. Chemical and 
physical properties denote a  perfect analogy between praseodymium and 
lanthanum .—G. G.

The Relation between Mean Atomic Volume and Composition in Silver- 
Zinc Alloys. E . A. Owen and Llewelyn Pickup (Proc. Roy. Soc., 1933, [A], 
140, 344-358).—T he mean atomic volumes of the  different phases in the 
silver-zinc alloy system  have been determ ined for a  tem perature of 380° C. 
by means of X -ray precision analysis. To make alloys in the a-phase region 
it  was necessary to  m ake diffusing m ixtures of silver and zinc particles a t  
about 450° C. The “ as cast ” alloys in this region gave no reflection lines, 
owing to lattice distortion. Owing to  transform ation of the [3-phase into 
(a v) a t  204° C., no reflection lines of the  ¡3-phasc could be obtained by 
quenching alloys from above th is tem perature. The m ean atomic volume 
in pure phases, a t  a  constant tem perature, changes alm ost linearly with 
composition, becoming less in  the a-, y> and 8-regions w ith increasing zinc 
content. In  the  mixed regions, it  remains constant for both  phases. Phase 
boundaries are in  general agreem ent w ith those a t  present accepted for the 
silver-zinc system  a t  380° C. The analogy between the copper-zinc system 
and the  silver-zinc system  of alloys is discussed.—J . S. G. T.

Corrigenda to “  Investigations on Age-Hardening Phenomena in Britannia 
Metal.”  M. von Schwarz and O. Sum ma (Z. Metallkunde, 1933, 25, 123).— 
Cf. J . ,  this volume, p. 302.—M. H.

Properties of Zinc-Base Die-Castings. Anon. (Met. Ind . (N . Y.), 1932, 30, 
470-472).—See J .,  th is volume, p. 73.—A. R. P .

The Physical Properties of Refractory Compounds. K arl Becker (Physical. Z., 1933, 34, 185-198).—The production of refractory carbides, nitrides, and 
borides, their lattice structure and densitjT, hardness, tensile strength, melting 
point, ra te  of evaporation, and coeff. of expansion, electrical conductivity, 
superconductivity, electronic emission, magnetic and optical properties, 
binary and ternary  systems, are discussed. In  addition, similar da ta  relating 
to  alloys of tungsten carbide and tan talum  carbide w ith cobalt and metals 
of the  iron group, respectively, are briefly discussed. A bibliography 
comprising 99 references to  literature on the  subject is appended.—J . S. G. T.

Bullet-Resisting Alloys. ICôtarô Honda (.Japan Nickel Rev.. 1933, 1, 
17-23).—[In  English and Japanese.] The efficiency of a  shield plate in 
resisting penetration by a  rifle bullet was measured by determ ining the 
energy absorbed when the bullet passed through such a  plate. The change 
in velocity undergone by the  bullet on penetration is directly related to  the 
energy absorbed. The apparatus used is described and illustrated. D ata 
for shields of 0 -2%  carbon steel and of a  lam inated shield having plates of 
similar composition are given. The la tte r  is inferior to  the former when of 
equivalent thickness. In  addition, shields of various non-ferrous alloys 
were tested. A good shield plate m ust have great hardness combined with 
toughness.—W . A. C. X.

The Age-Hardening of Metals. P au l D. Merica (Aciers spèciaux, 1933, 
8 , 50-61).—Conclusion of a paper read before the  American In stitu te  of Mining 
and Metallurgical Engineers. S ee ./., th is volume, pp. 74, 238.—J .  H. W.

Ageing and Age-Hardening in Metals. C. H . Desch (Met. Ind . (Lond.), 
1933, 42, 3-5 ,10).—Address to  a  Jo in t Meeting of th e  Scottish Local Section of 
the In s titu te  of Metals and the  Institu tion  of Engineers and Shipbuilders in 
Scotland. The general mechanism of age-hardening in  m etals due to  the 
precipitation of a  constituent is explained and the phenomenon in  the  case of
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Duralum in, the  copper-berylliu m alloys, nitrogen-hardening of iron and blue
brittleness of iron is described.—J .  H . W.Inverse Segregation.—I. H . Sutton (Metallurgist (Suppt. to  Engineer), 
1033, 9, 22-24).—A review of published work on the subject, including recent 
papers by Woronoif an d  by Bohner.—R. G.

Contribution to the Study of the Castability of Ternary Alloys. Albert 
Portevin and  P au l Bastion (Compl. rend,, 1933, 196, 1396—1398).— If 0  and 
F  are the  tem peratures of pouring and of th e  beginning of prim ary crystalliza
tion, respectively, the  castability, A, is proportional to  0  — F. The t in -  
bism uth, bism uth-lead, and lead-tin  alloys follow the  laws previously 
enunciated (ibid., 1932, 194, 850). Investigations on the  ternary  alloy, 
tin -b ism uth-lead  support the  conclusions t h a t : (a) th e  castability  of the 
te rn a ry  cutectie is an  absolute maximum by comparison w ith the castabilities 
of the* binary eutectics; (6 ) the  castability  of the ternary  eutectic varies 
inversely as the  in terval of prim ary crystallization, the interval of secondary 
crystallization only having a  subsidiary effect. These conclusions suggest 
corrections to  be made to the  solid solution region of the equilibrium diagram, 
as was indicated by Shepherd (J. Phys. C'kem., 1902, 6 , 519).—J . H . IV.

The Effect of Cold-Working on the Magnetic Susceptibility of Metals. 
K otaro Honda and Yosom atsu Shimizu (Rihvagaku Kenhjo-jo Ilio (Dull. 
Inst. Phys. C hen. lies. Japan), 1931, 10, 442-462).—[In  Japanese.] See this 
J ., 1932, 50, 116, 150.—S. G.Permeability andHysteresis in M agnetizationinthePreferredEnergy Direction.
F . Preisach {Z . tech. Physilc, 1932, 13, 514-516).—An ab strac t of a  paper 
published in Physihal. Z . (see J ., th is  volume, p. 74).—J . W.

On the Relationship between Solid Solutions and Mixtures of Crystals, 
and the Conditions under which True Equilibrium between Mixtures of Crystals 
and Solutions can be Experimentally Realized. Vitalius Chlopin (Experi
m ental portion with A. Polessitsky, A. R atner, and P . Toknatscheff) (Ber., 
1931, [B], 64, 2653-2666).—An investigation of the  applicability of the 
N ernst-B ertbelo t law of partition  in certain solution systems, especially 
of barium  and radium  salts. Two types of “  m ixed crystal ” are distinguished; 
the stable type is’ regarded as a special case of the solid solution. A generally 
applicable process for conveniently and rapidly establishing equilibrium 
between m ixtures of crystals and their pa ren t solutions is described.—P . R.

Phase Transformations. J .  W ecrts (Metallurgist (Suppt. to  Engineer), 
1933, 9, 15-16).—A sum m ary of a paper by W . in Z. Melallkunde, 1932, 24, 
265; see J . ,  this volume, p. 12.—R. G.

I I I .—STRUCTURE
(M etallography; M acrography; Crystal Structure.)

(Continued from pp. 303-307.)
[Contribution] to the Knowledge of the Grinding and Polishing Process.

L. H am burger (Z. Metallkunde, 1933, 25, 29-32, 68-62);— Earlier work on 
the problem of the  change of the nature of metallic surfaces by polishing is 
critically discussed; a  large num ber of references are given. Polishing is 
prim arily and essentially a  process of abrasion which is combined with effects 
of adsorption. Delicate polishing of medium hard  m etals results in the 
removal of very m inute particles having a  size of 3-30 atom s. In  a  later 
phase of the process some of the separated particles fill up  the  p its existing 
in the  surface. In  the resulting brilliantly polished film the  average particle 
size is small in  comparison w ith the wave-length of visible light, bu t large in 
relation to atomic dimensions. The carefully polished surface layer of a 
crystalline substance consists of lamella! of similarly arranged crystallites of 
amieroscopio size. The polish passes over into the  interior of the metals
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through a  transition layer of relatively great thickness, whereby the structure 
shows a gradual change. The nature  of polished layers is complicated, partly  
by adsorption and inclusions of foreign substances, partly  by the presence of 
more or less disturbed transition spots between the  very numerous crystallites 
and more generally by a  physical m etastability.—M. H.

A Type of Fracture of Cast Metals and Alloys. Ichiro Iitaka  (Proc. Im p. 
Acad. (Tokyo), 1931, 7, 337-340; Japanese J . Pliys. Abs., 1933, 8 , (1), 5).—[In 
English.] The fractures of m any metals and alloys, both  ferrous and non- 
ferrous, were investigated. They were classified into 4 ty p e s : (1) Trans- 
granular. Separation occurs along cleavage planes or “ Spaltfiache ” ; 
fineness of fracture coincides w ith grain-size. (2 ) Transgranular. Slipping 
occurs along slip p lanes; fracture is finer than  grain-size; fineness is equal 
to the w idth of one to  three slip bands. (3) Transgranular. Breaking occurs 
along dendrite stems and the ir big branches; fineness is quite independent 
of grain-size and coincides w ith dendrite size. (4) Intcrgranular. Breaking 
occurs along grain boundaries; fineness coincides w ith grain-size. Typo (3) 
was discovered by the present author, and the  relation between fineness and 
width of slip band in  Type (2) was also found by him.—A u t h o r .

Etched Figures of a-Brass. Keiji Yamaguchi (Rihwagaku Kenkyo-jo 
Iho (Bull. Inst. Phys. Chem. Res., Tokyo), 1930, 9, (3), 203-210).— [In Japanese.]—S. G.

Microstructure of Some Magnetic Alloys of High Platinum  Concentration.F. IV. Constant (Phys. Rev., 1930, [ii], 35, 116; Bur. Chem. Abs., 1931, [A], 
1364).—Alloys containing 5 and 10% cobalt are solid solutions; no evidence 
of eutectic structure is obtained. Cubic formations arc shown by many of the crystals.—S. G.

Photomicrography with the 365 m g Mercury Arc Line. A. P . H . Trivelli 
and L. Y. Foster (J. Opt. Soc. Amer., 1931, 21, 124-131).—Experim ental work 
was carried out w ith a  quartz mercury vapour lamp of atmospheric pressure 
type, and a  non-sphcrical ap lanat of aperture f / l  in  place of th e  condenser. 
Two special objectives were worked out of 16 mm. and 1-7 mm. focal length 
which could be focussed definitely for X 365 m g, the  visual examination being 
done with a mercury green filter, and the  365 filter substituted w ithout change 
of foeus. I t  was found th a t  sandalwood oil was superior to  cedar oil for 
immersion work in  view of the  high absorption of X 365 m g by the latter. 
W ith the apparatus and light used a  considerable increase in  resolution was 
obtained. The system  has the advantages of no t requiring quartz lenses 
and of simple focussing, providing an approach to those of ultra-violet photo
micrography. The examples illustrated are by transm itted illumination.—R. G.

The Investigation of Thin Surface Films by Means of Reflected Polarized Light. Leif T ronstad t (Trans. Faraday Soc., 1933, 29, 502-514).—An optical 
system is described and illustrated for the examination of surface films on 
metals by reflected polarized light, the theory of the  method is discussed, and 
some of its  applications are described. A lternating activation and passivation 
of iron and nickel results in the  development of a  film which is rendered visible 
through interference colours and is the cause of the passivity, thus confirming 
the oxide film theory of passivity. This optical method also affords evidence 
for the adsorption of gases on m etal surfaces, and is therefore of im portance in 
studying catalysis.—A. R . P.

Note on the Broadening of X-ray Lines of Cold-Worked Aluminium. L. Tliomassen and J .  E . Wilson (Phys. Rev., 1933, [ii], 43, 763).—A Note. 
Samples of 99-97% pure alum inium  were severely cold-worked by compression 
a t room tem perature, and a t — 75° C., and  X-ray diffraction photographs were 
then taken. The specimens worked a t  room tem perature gave lines as sharp 
as those from annealed aluminium, bu t a  distinct broadening of the  lines was 
found for the specimens worked a t  — 75° C.—W . IT.-R.
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On the Arrangement o£ Microcrystals in a Fractured Single-Crystal 
Aluminium W ire. Kanekoto Fujii (M an- Coll. Sci. Kyoto Im p . Univ., 1930, 
13, 101-108; C. Abs., 1930, 24, 5195).—[In  German.] The arrangem ent of 
th e  mierocrystals formed when a  single-crystal aluminium  wire is broken 
in  tension was determ ined by  means of X-rays. T he crystal fragm ents form 
an  imperfect fibre s tructure on th a t plane perpendicular to  the  (2 2 1 ) plane 
which makes th e  smallest angle w ith the  wire cross-section. X ear the point 
of fracture th e  wire extends 120-130%, and the crystal fragm ents on either 
side have suffered ro tation  of about 95° a t th is point.—S. G.

Grain Boundary Effects as a  Factor in Heterogeneous Equilibrium of Alloy 
Systems. A rthu r Phillips and R . M. Brick (J. Franklin I iu t.,  1933, 215, 557- 
577).—An X -ray exam ination of alum inium -rich copper alloys has been 
undertaken in  order to investigate whether, in alloys showing lim ited solid 
solubility, it  m ight be possible to  dem onstrate an  appreciable difference in 
concentration of th e  solute atom s in  th e  two regions. Assuming a  different 
solubility limit in the  granular and  boundary m aterial, th e  solubility limits 
of any polycrystalline m aterial should depend not only on the  tem perature, 
bu t also on the  grain-size. The results obtained indicate a  difference in 
param eter values between single crystals, and  coarse and fine polycrystalline 
m aterials, a t  all tem peratures. These results are confirmed by measurem ents 
of electrical conductivity.—E . S. H .

Notes on the Crystal Structure and Lattice Constant of Mercury. M. C. 
Xeuburger (Z. anorg. Chem., 1933, 212, 40-44).—According to  repeated 
determ inations of a  num ber of investigators the crystal la ttice  of mercury 
rnust be considered to  be rhombic w ith one atom  in  the  elem entary cell. The 
best figure for th e  lattice constant is th a t of Mehl and B a rre tt:  a  =  2-999 A. 
a t  — 40' C., dcu-. =  14-24 a t  — 4O'1 C. The sm allest atom ic distances are 
d =  2-999 A., e =  3-463 A.. /  — 4-5S1 A. T he atom ic radius is r  =  1-500 A.—-H. H .

Osmiridium.—I . ; II.—X-Ray Investigation. (I.) O. E . Zviagintzev. (II.)
0 .  E . Zviagintzev and B . K . Brunovskii (Z. K rist., 1932. S3, 172-186,187-192; 
C. .46s., 1932, 26, 5S77).—The earlier work on osmiridium is reviewed. The 
wide range of analyses indicates solid solution ra th e r than  definite compounds. 
Ruthenium  m ay be present up  to  19-1%. Determ inations of sp. gr. are low 
because of gas bubbles. Variations in  composition cause practically no  change 
in axial ratio , and only slight changes in cell dimensions. F or pure osmium 
a — 2-716 and e =  4-331 A.—S. G.

On the Constitution of Metallic Sodium. E . W igner and F . Seitz (Phys. 
K ei\, 1933, [ii], 43, S04-S10).—Theoretical. The lattice constant, heat of 
vaporization, an d  compressibility are calculated approxim ately for crystalline 
sodium by an  application of the quantum  mechanics. I t  is assumed th a t the 
K  and L  electrons are not affected by the metallic bond, and th a t the ir wave 
functions are  the same as in  the free atom s. The free valency electrons are 
trea ted  by a  m ethod sim ilar to  th a t proposed by H und (Z. Physik. 1927, 40, 
742; 1932,74,1), and more lately applied by Lenz (Z. Physik. 1932.77,713) and 
Y ehsen(t6ui., 1932,77,722) to  ionic lattices, and by Lennard-Jones and Woods 
(Prof. Key. doc.. 192$, [A], 120,727) to two-dimensional metallic lattices. For 
the free electrons the wave function continues periodically through th e  crystal, 
and th e  electron has a  smaller kinetic bu t a  larger negative potential energy 
in the lattice than  in the corresponding s ta te  in the free atom . I t is concluded 
th a t even when the  Pauli principle is taken  in to  account th e  binding energy 
remains positive. The calculated values are in  satisfactory agreement with 
the  experim ental determ inations.—\V. H .-R .

The Crystals of Zinc Coating the Surface of Iron Plate. Yoshiaki M atsunaga 
f M em. Coll. Sci. Kyoto Im p . Univ.. 1931, [A]. 14, 263-266; C. Abs.. 1932, 26, 
4284).—[In  English.} Zinc crystals deposited on the surface of a n  iron p late
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by hot-dipping were examined by means of X-rays, and Laue photographs 
were made. Single zinc crystals are oriented in such a  way th a t  the ir basal 
plane is inclined to  the surface of the  iron plate a t  an angle of about 18°.—S. G.

Fibrous Structure of Cold-Worked Metals. Keiji Yamaguchi (Rikwagdku 
Kenkyô-jo Ihô [Bull. Inst. Phys. G hem. Res., Tokyo), 1932, 11, 741-700; 
Japanese J . Phys. Ahs., 1933, 8 , (2), 35).—[In  Japanese.] Assuming th a t  each 
of the crystalline grains constitu ting a  m etal deforms by th e  same mechanism 
as a single crystal, the  fibrous structure determ ined by experiments corre
sponds to  th e  case in which the  outw ard deformation is similar to the deform a
tion of the individual grain or to the compound deformation of 2 grains. In  
other words, each grain is so oriented as to deform simply w ithout receiving 
the effect of slip interference of the  adjacent grains. In  such a  metal as 
a-iron, having the crystalline structure of a  body-centred lattice, the  m echan
ism of deformation becomes ra th e r complex owing to  mechanical twinning, 
b u t the result is similar. W hen 2 crystalline grains lie side by side, the deforma
tion of the contact plane m ust be the  same for each grain if they deform simply 
w ithout slip interference of the contact plane. From  th is point of view was 
conjectured the restriction th a t  the norm al to the contact plane m ust be 
equally inclined to the slip directions and slip planes of 2  crystals respectively. 
Again, in order th a t  the contact plane should always be parallel to  a  certain 
crystallographic plane, th is m ay possibly be a plane containing 2 slip directions, 
b u t this m ay no t necessarily be compatible w ith the condition stated  above. 
As one example, Y. mentioned th a t when an aluminium single crystal is 
stretched towards [110], a  certain p a rt deforms by slip plane ( 111) and slip 
direction [O il] and another by  (111) [O il], and the contact plane of the 2 
parts is (1 0 0 ), satisfying the above two conditions, whilst the former crystal 
changes into the  alternate  lamellæ of two kinds of orientation by way of the 
deformation.— A u t h o h .

Selective Lattice Distortion in Wires under Torsion. W. A. Wood [Nature, 1933,131, 842).—X -ray investigation of wires of copper or nickel under torsion 
shows th a t distortion of the la ttice is produced. As the torsional stress is increased gradually, the  ra te  of broadening of the lines indicates th a t the (420) 
planes are distorted more rapidly th a n  the (331) planes. Further, the fines 
do not broaden continuously, but in alternating periods in which the ir definition 
is partly  recovered. I t  is probable th a t w ith increasing stress the distortion 
grows to  the maximum characteristic of the m etal, and  th a t the more highly 
distorted grains d isrupt and tend to recrystallize.—E. S. H .

Diffraction of Electrons by Metal Surfaces [Evidence for Amorphous Metal]. 
L. H. Germer [Phys. Rev., 1933, [ii], 43,724-726).— (1) A beam of fast electrons 
directed on polished surfaces of nickel and tungsten formed no diffraction 
patterns in agreement w ith  the  work of Thomson [Proc. Roy. Soc., 1930, [A], 
128, 658). W hen the polished surfaces were scratched w ith em ery paper, a 
strong diffraction pa tte rn  was produced when the  scratches were normal to 
the plane of incidence, and a  very much weaker p a tte rn  when they were parallel 
to  this plane. (2) No diffraction patterns were formed by electron beams 
grazing the  surfaces of copper and nickel wires drawn through perfect dies, 
but strong diffraction pa tterns were produced from wires drawn through a 
broken die so th a t  the surfaces contained minute projecting fins. (3) Diffrac
tion patterns were obtained from etched surfaces which appeared m atte or 
frosted, bu t no t from those w ith smooth, metallic lustre. (4) G. concludes 
th a t diffraction patterns are formed only by transm itted  electrons, and th a t 
there is no considerable layer of amorphous m aterial (Beilby layer) on polished 
or highly worked surfaces.—W . H.-R.

The Mosaic Structure of Crystals. F . B lank [Physikal. Z ., 1933, 34, 353- 368).—L iterature relating to  the  effect of the mosaic structure of crystals on 
the  physical properties of crystals is reviewed. The basis of the subject is the
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suggestion pu t forward by Zwicky th a t  lines of juncture between crystal units 
constitu te a  different structure from th e  units themselves. Microscopic, 
magnetic, electrical, and therm al investigations arc briefly reviewed and a 
bibliography comprising references to  55 papers referred to  in the  te x t is 
appended.—J .  S. G. T.

Energy Changes Related to the Secondary Structure of Crystals. F . Zwicky 
(.Phys. Rev., 1930, [ii], 36, 378).—An ab strac t of a  paper read before the  Am eri
can Physical Society. Theoretical considerations have led Z. to  the postulate 
of a  secondary structure  (IT) of large spacing, which is superposed on the 
prim ary structure  (p) of crystals. According to  th e  theory, the  Tl-atoms are 
usually more densely packed than  the  p-atom s. I t  is I E „ | >  | E„ |, where 
E „ and E,, arc the respective atom ic energies corresponding to  the two struc
tures. The p-atom s are therefore more easily removed from the  crystal th an  
the IT-atoms. Conditions m ay be reversed, however, by a  plastic deform at ion, 
inasm uch as th is process diminishes [ E „ I into | E „ ' | b u t does no t change E y. 
These conclusions lead a t  once to  an  understanding of evaporation, etching, 
an d  certain chemical reaction phenomena involving both  plastic an d  plastically 
deformed crystals. As a  practical criterion of the perfection or imperfection 
of a  lattice, the inequalities | E „ ' | ^  | E p | m ay be used. More detailed con
siderations are of course required to  distinguish crystals of the  “ metallic ” 
type, which are both  macroscopically and microscopically plastic from other 
types like NaCl which are macroscopically plastic bu t microscopically brittle. 
The theory further leads to  the  interesting conclusion th a t  a volcaic p.d. should 
be found between H-planes and p-planes am ounting in general to  about
0001-0-01 v.—S. G.

On the Plasticity of Crystals [Secondary Structure of Crystals]. F . Zwicky 
(Phys. Rev., 1933, [ii], 43, 765-766).—A note. Z. supports his theory of 
secondary structure in crystals as opposed to  Smekal’s (Phys. Rev., 1933, [ii], 
43, 366) view th a t the difference between ideal and ac tual crystals are due to 
imperfections in the  la tte r.—W . H.-K.

On the Theory of the Linear Velocity of Crystallization of Undercooled Melts 
and of Undercooled Solid Modifications. M. Volmer and M. H arder (Z. 
physikal. Chem., 1931, [A], 154, 97-112).—W ith  respect to  the  linear ra te  of 
crystallization two formuho are deduced and compared w ith  measurements 
w ith glycerol.—B. Bl.

On the Theory of Crystal Growth. H . Brandes and M. Volmer (Z. physical. 
Chem., 1931, [A], 155, 466-470).—M athem atical deductions show' th a t, in the 
case of the  001 face of a sodium chloride crystal, the two dimensional form ation 
of nuclei begins preferably a t  the  corners and edges of th a t face.—B. Bl.

Condensation on Crystals. M. Volmer and W . Schultze (Z. physical. 
Chem., 1931, [A], 156, 1-22).—Some conclusions from the  theory of two-dimen
sional form ation of nuclei.—-B. Bl.

A Decade of Applied X-Ray Research. George L. Clark (Chem. and Ind., 
1933, 52, 317-325, 336-346).—A lecture, which includes a  review of vrork done 
on the  structure  of metals and alloy's.-—E . S. H .

A Method of Obtaining the Hull-Debye-Scherrer Pattern of Cathode Rays. Kyuzi M atukawa and K en’ichi Shinohara (Proc. Phys.-M ath. Soc. Japan  
(Nippon Sdgahu-Buturigalckicai K izi), 1930, [iii], 1 2 , 171-175; C. Abs., 1931, 
25, 247).—[In  English.] P latinum , gold and silver sputtered  on glass plates 
wrerc investigated w ith cathode rayTs. Fine diffraction rings were obtained 
and tables of th e ir values are given.—S. G.
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IV .—CORROSION

(Continued from pp. 307-309.)
Corrosion. Use oi Aluminium for Liquid Fuel Containers. A. Audigc (Rev. 

pitrolifire, 1932, 10-11; C. Abs., 1933, 27, 2416).—Corrosion a t  low tem per
atures is a ttrib u ted  chiefly to  MgCI2 and CaCL, FeS being only a  secondary 
catalyst. Oxygen plays an im portant part. At higher tem peratures corrosion 
is favoured more by mechanical or physical th an  by chemical effects, particu
larly by the a ttachm ent of carbon dioxide and hydrogen sulphide bubbles 
to the metallic surface.—S. G.

The Corrosion at Riveted Joints in Duralumin Constructions. G. IV. 
Akimov (Korrosion 1 1 . Metallsclmtz, 1932, 8 , 309-313).—Considerable corrosion 
occurs around the rivets in  Duralum in constructions owing to the difference 
in  potential between the  sheet and the  r iv e t; this difference is a ttribu ted  to  
the different copper content of rivets and sheet, and experiments show th a t 
no corrosion occurs when the  difference in th e  copper content is less than
2-5%. Rivets w ith a  lower copper content than  the  sheet behave as anodes, 
and those w ith  a higher copper content as cathodes.—A. R. P.

Modern Light Alloys with Particular Reference to Corrosion. L. Aitchison 
(Met. Ind. {Land.), 1933, 42, 323-324, 330).—A bstract of a  paper read before 
the Scottish Local Section of the In stitu te  of Metals. The developments in 
improving the  useful properties of light alloys are outlined. Pure aluminium 
and those magnesium-bearing alloys th a t require no hcat-treatm ent usually 
offer the best resistance to  corrosion. Of the heat-treated alloys, those which 
age-harden a t  ordinary tem peratures are the most resistant. The least 
resistant are those which have had the ir maximum strength  vigorously 
increased by precipitation heat-treatm ent.—J . H . W.

Corrosion Research on Light Metals. Freem an Horn (Light Metals Research, 
1933, 2, (26), 2-20).—Full report of a paper read before the  Chemical Engineer
ing Group of the Society of Chemical Industry'. S ee ./., th is volume, p. 307.—J . C* C.

Contribution to the Problem of the Solubility of Lead in W ater. Julius Zink 
(Z. anal. Chem., 1933, 91, 246-257).—The solubility of lead in w ater is 
appreciably reduced by the presence of bicarbonates, b u t considerably 
increased by free carbonic acid which forms the  relatively soluble salt 
Pb(H C 03)2. Sulphates in the w ater reduce the rate of a ttack  on lead in  the 
presence of the  IIC O / ion. The bearing of these facts on the  use of lead for 
water pipes is discussed.—A. R . P .

Lead and its Alloys for Cable Sheath. Hisakiehi Shimba (./. Inst. Teleg. 
Eng. Japan, 1928, (6 8 ), 520-551; Japanese J . Eng. Mbs., 1932, 8 , 64).— [In 
Japanese.] In  the first p a rt, S. discusses the  effects and influence of con
stituen t elements such as tin , antim ony, and cadmium of less than  5% 
contents, the extrusion tem perature and low-temperature annealing, on the 
mechanical properties of various alloys. The discussion is extended to  age- 
hardening of lead-antim ony alloys. He then deals w ith the measurement of 
the modulus of elasticity an d  other mechanical properties such as hardness 
and tensile strength  of pure lead and an alloy of lead containing 3%  tin  
a t  a  high tem perature. In  the last part, the results are given of corrosion tests on pure lead, 3% lead-tin  alloy, and 1% lead-antim ony alloy. In  
these tests, in which more than  a  dozen dilute solutions of corrosive reagents 
were used, the  corrosion of these materials by immersion was determ ined by 
loss in weight measurements. From  the  results of these, the following con
clusions were arrived a t :  (1) In  general, there is no t much difference in 
corrosivity between the 3%  lead-tin  alloy and the 1% lead-antim ony alloy. 
In  nitric acid solution, however, the  lead-antim ony alloy is most readily 
attacked, followed by the lead-tin  alloy, the pure lead being least affected.
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The 1% lead- antim ony alloy corrodes in th is solution 5 times, and the  3%  
lead -tin  alloy 1-6 times, as m uch as pure lead. (2) Pure lead is a ttacked by 
calcium hydroxide solution more readily th an  its  alloys. Caro m ust be 
exercised, therefore, where pure lead-covered cable is likely to come in contact 
w ith concrete or Portland ccmcnt. (3) Inorganic acid solutions (except 
sulphuric acid) and liquid organic acids, actively corrode lead and its  alloys; 
a solution of solid organic acid has no effect on them .— A u t h o r .

The Dissolution o£ Magnesium in Aqueous Salt Solutions. I.—Effect of 
Impurities. L. W hitby (Trans. Faraday Soc., 1933, 29, 415-425).—The rate 
of dissolution of 4 grades of magnesium, all of more th an  99-90% purity, 
has been m easured in 0-1IV-, N -, and 3A-sodium chloride solutions and in
0-05-V-hydrochloric acid. Tn the salt solutions large variations in the rate 
of dissolution were obtained which are a ttrib u ted  to  the differences in com
position of the sam ples; in hydrochloric acid, however, dissolution always 
proceeds a t  the  same rate . The effects of hard-working and of annealing are 
very slight, b u t the presence of manganese accelerates the a ttack  w ith time. 
W hen freshly cleaned magnesium is immersed in sa lt solutions, hydrogen is 
rapidly evolved from innumerable points distributed a t  random over the 
surface, b u t after a  short tim e these centres of a tta ck  diminish in  num ber 
and the  interstices exhibit a  yellowish-brown interference colour. In  about 
1 hr. the  hydrogen comes from only a  few points, which appear as branches of 
th in  black lines, the  brown film becomes thicker, and finally a  th in  loose layer 
of magnesium hydroxide is formed. A fter prolonged attack , the  black 
lines become patches, from which the hydrogen continues to  evolve until 
perforation occurs; fu rther corrosion proceeds by under-cutting of the  film 
and proceeds outwards from the perforations. A ten tative explanation of 
the  mechanism of th is process is given.—A. R . P.

Dissolution of Magnesium and Magnesium-Base Alloys by Natural and 
Artificial Sea-Waters. L. W hitby (Trans. Faraday Soc., 1933, 29, 523-531).— 
The corrosion of magnesium, of E lektron AZM, AM 503, and V I, and of one 
type of Duralum in has been examined in 0-5AT-sodium chloride solution, in 
natura l and in artificial sea-water. The results show th a t  the  sea-waters 
are much less corrosive th an  pure sodium chloride solution; this difference 
is due to  the  presence of sulphates, especially calcium sulphate, in the  sea
waters. Addition of traces of saponin increases the ra te  of evolution of 
hydrogen from salt solutions by magnesium and its  alloys; th is behaviour 
is held to  indicate th e  presence of obstructive hydrogen films on the  metals. 
In  salt spray and to ta l immersion tests  the losses in weight of the magnesium 
alloys were of th e  same order of magnitude as for pure magnesium.-—A. R . P.

Metallic Contamination in [Milk] Processing. W . L. Davies (M ilk Ind., 1933, 
13, 55-57).—Raw milk normally contains 0-30-0-75 parts per million of copper 
and 1-18-2-52 parts per million of iron. An increase of copper content to
1-5 parts per million is sufficient to  ta in t milk kept a t  0°-5° C. within 24 hrs., 
a  “  tallowy ”  flavour being developed. The contents of copper and iron in 
milk have been determ ined a t  the  following stages of processing: (a) in the 
raw  milk, (b) after the  pasteurizer, (c) after th e  holder, (d) after the  cooler. 
(e) in the  bottled product. Copper and iron contents generally increase 
together throughout the  process, bu t the am ount of iron taken up is in 
sufficient to affect the  flavour of the milk. H ot milk of uniform tem perature, 
containing no dissolved oxygen, is no t contam inated if the holder is properly 
tinned. In  the  cooler, detinning usually occurs a t  the  top, where the hot 
milk enters, and is probably due to differences of potential caused by the 
variable tem perature and oxygen concentration of milk in co n tac t w ith  the 
same surface.—E . S. H.

On the Resistance of Various Common Metals to the Aggressive Action of the 
Vapours of Phenol and Cresol. O tto Haehnel (Korrosion v . Metajfschutz, 1932, 
8 , 260-263).—Tin, aluminium, and brass are quite unaffected by moist air
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containing the vapours of phenol or orllio-cresol, copper is very slightly 
corroded, iron and zinc are more strongly corroded, and lead is severely 
corroded. Phenol is much less active th an  cresol on all the  metals.-—A. R . P.

Soil Survey with Shepard Rods. A. V. Sm ith (Amer. Gas 1932, 137,
(5), 21).—Paper read before the  American Gas Convention, October, 1932. 
I t  is concluded th a t soil resistivity rods can afford useful information in soil 
corrosion studies provided consideration is given to  the physical conditions of 
the soil surrounding the  pipe.—J . S. G. T.

Notes on a Distribution System Soil Survey. A. B. Allvne (Gas Age- 
Record, 1932, 70, 207-208, 219).—Particulars of an  extensive soil survey in 
California, employing the  Shepard earth  resistivity m eter, are given.—J . T.

Soil Studies for Existing Pipe-Line Systems. William Thompson Sm ith 
(Gas Age-Record, 1932, 70, 369-370, 382, 390).—The immediate study of 
the corrosiveness of soils in which pipe lines arc laid is advocated.—J . S. G. T.

A Soil Corrosion Survey with Shepard Soil Resistivity Rods. A. V. Sm ith 
(Gas Age-Record, 1932, 70, 403-408).—A fairly extensive survey leads to  the 
conclusion th a t  Shepard resistivity rods arc reliable for the  identification 
of corrosive conditions whether in acid or alkaline soil.—J . S. G. T.

A New Theory of Corrosion of Alloys. G. Akimov (Korrosion u. Metali- schutz, 1932, 8 , 197-205).—According to  A.’s extension of the  electrochemical 
theory of corrosion to  the  case of alloys the typo and location of corrosion is duo 
to potentials set up by the  positions of the  atoms in  the lattice, or by hetero
geneity produced by grain boundaries, the presence of solid solutions or com
pounds or differences in the  physical sta te  of various pa rts  of the alloy. P o ten 
tials m ay be altered by the  form ation of films or by  changes in the nature of the 
corrosive solutions. Anodic and cathodic areas m ay be predicted according to 
the following theory. Assuming th a t  in  a  certain electrolyte the  potentials of 
a  scries of connected electrodes 1, 2 , 3 . . . A7 arc F ,, I7,, V3 . . . V s  respec
tively and th a t V1 <  V2 <  V3 . . . . <  V s ,  then  an electrode X  which is the 
external member of the series will be an  anode when V s  — l ’.T> V s  — V1 and 
a  cathode when the converse is true. W hen V s  — V s  =  V s  — I'\ the elec
trode X  will divide the  series into two and V s  =  |( P j r  +  P i). Thus only an increase in cathode area results in  increased corrosion, the anode area being 
inert in this respect. Experim ents w ith aluminium alloys containing copper 
and z;nc have confirmed the  theory ; thus, addition of zinc to  aluminium 
reduces the resistance to  corrosion. (Cf. following ab strac t.)—A. R . P .

On Akimov’s Theory of Structure Corrosion. H . Rolirig (Korrosion it. 
Metallschutz, 1932, 8 , 313-314).—Some examples are quoted in support of 
Akimov’s theory (preceding abstract). In  etching metallographic sections of 
aluminium alloys the CuA12 crystals in alum inium -copper alloys and the 
silicon and FeAl3 crystals in  commercial aluminium remain bright and 
unattached, whereas the less noble ground-mass of aluminium-rich solid 
solution is dissolved. The form ation of protective films docs not always 
proceed over the  entire surface. In  the corrosion of aluminium sheet in 3%  
sodium chloride solution containing hydrogen peroxide a  bright fringe appears 
around the silicon and EeAl3 crystals, since the hydrogen evolved from them  
prevents the  development of the  black film which forms on o ther parts of the 
sheet.—A. R , P .

Generalization of the Electrochemical Theory of the Corrosion of Metals.
E. Herzog (J. Chim. phi/s., 1932, 29, 367-36S).—A bstract of a  lecture delivered 
to the  Société de Chimie Physique.—E. S. H.

Accelerated Corrosion a t W ork. Anon. (Inco, 1932,11, 21).—A description 
of the conditions resulting in rapid  local corrosion of a  steel bolt holding down 
the bed of a  Diesel engine in a  m otor lighter. The corrosion occurred a t  a  
joint between the  oak rib of the  hull and the outer planking. The bolts have 
been replaced w ith copper-nickcl alloy.—R . G.
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Corrosion Fundamentals. C. E . Bcynon (Chon, and Ind., 1933, 52, 359- 
362).—A lecture read to the South Wales Sections of the  Society of Chemical 
Industry  and of the  In s titu te  of Chemistry.—E. S. H.

Experimental Methods for the Study of Corrosion. J .  C. H udson (Chon, 
and Ind ., 1932, 51, 975-976).—A lecture to  the  Birmingham and Midland 
Section of the  Society of Chemical Industry .—E . S. H.

V .-PR O T EC T IO N
(Other than Electrodeposition.)

(Continued from pp. 309-310.)
On the Protection of Aluminium and Light Metal Alloys by Organic Coatings.Fritz-Jiirgen Peters (Metallbörse, 1932, 22, 1469-1470).—The selection of 

suitable paints for aluminium is restric ted owing to  the  high coelT. of expansion 
of the m etal which causes peeling of the pa in t film when subjected to  large 
variations of tem perature. Good adherence is obtained only if the  m etal is 
first provided w ith an inorganic film, e.g. by anodic or chemical oxidation. 
Methods of preparing the  surface for painting and of testing the  corrosion- 
rcsistance of the  pain t films are described. Rcd-lcad paints should no t be 
used, b u t white-lead paints provide good protection. T itanium  white, iron 
oxide, alum ina, and zinc yellow in linseed oil arc also suitable, b u t zinc white 
gives brittle films. Celluloso lacquers are no t satisfactory, b u t paints w ith 
an  asphalt or a  bitum en baso arc excellent.—A. R. P .

Oxide Coatings on Aluminium. J .  I). Edwards, M artin Tosterud, and
H. K . Work (Elect. Eng., 1932, 51, 778-780; C. Abs., 1933, 27, 52).—Charac
teristics of the oxide film and some of its  m any uses are described. B reak
down voltage of oxide films is roughly proportional to  th e  thickness of the 
film, and is dependent on the specific physical and chemical characteristics of 
the  film. The oxide coat is harder than  the  base m etal. Certain types can 
bo coloured readily w ith dyes and mineral pigm ents.—S. G.

Effect of Concentration of Electrolyte on the Formation of the Anodic Film 
on Aluminium. Shoji Setoh and Akira M iyata (Rikwagaku-Kenkyö-jo llio 
(Bull. Inst. Phys. Chem. Res. Japan), 1932, 11, 317-382).—[In  Japanese.] 
S ee ./., this volume, p. 194.—S. G.

Effects of Anodic Treatment on the Abrasion and Corrosion of Aluminium. 
Shoji Setoh and Akira M iyata (Rikwagaku-Kenkyö-jo Iho (Bull. Inst. Phys. 
Chem. Res. Japan), 1932, 11 , 4S3-496; C. Abs., 1933, 27, 1276).— [In  
Japanese.] C f../., this volume, p. 194. Anodic trea tm en t of aluminium-rich 
alloys, particularly Silumin, Y ’’-alloy, Lautal, and “  No. 12 ”  alloy, increases 
the  resistance to  abrasion. Thicker films or steam  treatm ents do no t increase 
th is effect. Subsequent steam  treatm ent increases the  passivity to  Ar-hydro
chloric acid. Alloys w ith  5%  copper contain CuAl2 and are weaker after 
anodic treatm ent, bu t stronger after subsequent steam  treatm ent.—S. G.

Protection of Metallic Surfaces Against Corrosion. G. Bargellesi (Industria  
Meccanica, 1932, 381-385).—The uses of copper plating as direct protection, 
or as a  base for fu rth er deposits, plating baths, and mechanical copper plating 
are discussed briefly.—G. G.

Music Wire Springs. I . V. Williams (Bell Laboratories Record, 1933, 11, 
134-136).—Service tests on compression springs wound from music wire pro
tected  w ith various electrodeposits show'ed th a t nickel- or zinc-plated springs 
withstood more reversals than  springs plated w ith a  double layer consisting 
of nickel on copper, which was formerly standard . H ot-tinning has the dis
advantage of invariably producing uneven annealing which results in  a  non- 
uniform product.—J . C. C.

Tentative Recommended Practice for Safeguarding Against Embrittle
ment of Hot-Galvanized Structural Steel Products and Procedure for Detecting 
Embrittlement (A 143-32 T).  (Amer. Soc. Test. M at. Tentative Standards,
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1932, 102-165; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 615-618).— 
E m brittlem ent rarely manifests itself except a t  points which have been cold- 
worked or where there has been stress concentration. Reduction in ductility 
depends on the type, nature, and size of the steel sections. Pickling m ay result 
in hydrogen em brittlem ent. Ageing in service or heating to 300° E. (150° C.) 
brings about complete recovery. Unless m aterial has received severely 
localized cold-working,'the operation of galvanizing does no t materially reduce 
ductility. The tendency towards brittleness in  galvanized steels is the greater 
the lower the tem perature. Only open-hearth steels should be used for galvan
izing if they are to  be subjected to  cold-work, w ithout further annealing, before 
dipping. On testing, th e  elongation is specified to be no t less than  6 % , and 
the sum of the  percentage elongation and the  average percentage reduction 
in thickness shall exceed 10. The m anner of testing is described.—W. A . C. N .

New Method of Heating Galvanic Baths. Anon. (Emailletcch. Monats- 
Blätter, 1931, 7, 119-120; Ceram. Abs., 1932, 11, 483).—After a  discussion of 
the older heating devices for galvanizing baths, a  new electric heating device 
is described in detail.—S. G.

Combating Rust with Metallic Finishes. R. B. Mears (Bell Laboratories 
Record, 1933, 11, 141-144).—Corrosion tests on steel samples protected w ith 
various finishes have been in progress for 3 years on a  roof in  New York City 
both under normal w eather conditions and sprayed w ith  w ater thrice daily. 
Loss of weight determ inations made every 2 m onths have shown no correlation 
between relative corrosion rates under the  two conditions, except among 
various zinc coatings. In  the  norm al exposure tests, sprayed nickel and 
Monel m etal failed within 2 months, bu t sprayed aluminium showed no change 
beyond discoloration after 3 years. Hot-dipped lead and tin  weathered slowly 
but now show pinholes. Sprayed, electrodeposited, hot-dipped, sherardized, 
and galvannealed (galvanized, heat-treated) zinc coatings, and electrodcpositcd 
zinc-m ercury alloy coatings all weathered a t  the same rate. Thickness appears 
to be the chief factor governing the life of any zinc coating, however applied. 
Electrodeposited cadmium, which is much superior to  zinc in the salt-spray 
test, unexpectedly weathered twice as rapidly.—J .  C. C.

Aircraft Finishing. M. R . W hitm ore (lndust. and Eng. Chem., 1933, 25, 
19-23).—R ead before the  American Chemical Society. The available pro
tective coatings for the framework and surfaces of arm y aircraft m ay bo 
divided into 3 groups, viz. organic coatings, metallic coatings, and chemical 
or electrochemical treatm ents. Each type is used, and in practically all eases 
a  paint coating is applied to  the  metal, previously treated  by one of the other 
methods. Practically all steel, brass, and bronze parts and surfaces are 
cadmium-plated, and all aluminium and aluminium alloy parts are anodically 
treated. Various tests  made of the  effect of dissimilar metals and of th e  dura
bility and other characteristics of pain t coatings are described and illustrated.—F. J .

Treatment of Feedwater. A Report of the Prime Movers Committee, 
Engineering National Section, National Electric Light Association [U.S.A.].
 (Nat. Elect. Light Assoc. Publ. No. 235, 1932,1-24; and (abstract) Power
Plant Eng., 1932, 36, 487-489).—Operating experience, data, and comments 
on the following subjects are inc luded: caustic em brittlem ent, c a m ' over, 
practical methods used in  control of boiler water. Caustic em brittlem ent is 
said to  be due to  stress plus chemical attack . Various methods of determining 
w ater in  steam  are mentioned. A sum m ary of the boiler-water tests under
taken by various companies is given in tabular form. Details of the  methods 
employed in determ ining these factors are included in the  report .—W . A. C. N.

The Deterioration of Boiler Metal. H . E . Wallsom (Fuel Eccmotnisl, 1933, 
8 , 451-452).—Continued from pp. 377-378. See J .,  this volume, p. 243. The 
significance of the  definition of regions of protection of boiler m etal in term s 
of the Il-ion concentration of the w ater used is briefly discussed.—J . T.
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Painting Aluminium. Junius D. Edwards and R obert I . W ray (Indusl. 
and Eng. Chan., 1933, 25, 23-26).—Read before the  American Chemical 
Society. The painting of aluminium and its  alloys is discussed under the 
following heads, viz. pa in t adhesion, surface preparation, accelerated corrosion 
tests, priming paints, finishing coats, and clear finishes.—F . J .

Application of Finishing Materials on Zinc. Milford H . Corbin ( Indust. and 
Eng. Chan., 1933, 25, 32-34).—Read before the  American Chemical Society. 
Causes of breakdown of pa in t films, use of inhibitors to  re tard  decomposition 
of lacquers, and mechanical and chemical treatm ents of zinc surfaces before 
applying finishing m aterials are discussed.—F. J .

Accelerated Tests for Metal Preservatives for Sub-Sea W ater Service. H. A. 
G ardner and G. G. Sward (Amer. P aint Varnish M anuf. Assoc. Circ. No. 417, 
1932, 263-266; C. Abs., 1933, 27, 197).—Ordinary accelerated weathering 
m ethods employing light and w ater do not give results on pain t on m etal com
parable to actual exposure. Good results are obtained by exposing the  coaled 
panels to  the  sun during the day and immersing them  in  a  3%  salt solution 
during the night. Some results on pa in t containing rust-preventive pigm ents 
in linseed oil and in linseed oil-alkyd vehicles are given.—-S. G.

Enamel as a Protection against Corrosion.  A ltm annsberger (Emaille-
waren-Ind., 1932, 9, 360-361; Ceram. Abs., 1933, 12, 47).—The protection of 
metals against corrosion by enamelling is described. The suitability  of 
various enamels for different purposes is discussed.—S. G.

Enamel as a Protection against Corrosion. H . Kalpers (Glashiitte, 1933, 63, 112-113; C. Abs., 1933, 27, 2549).—The corrosion of metals, especially 
of cast iron and steel plate, is prevented by an  enamel coat. This protection 
of metallic surfaces depends on the  production of a  uniform enamel layer 
w ithout defects. The testing of cracks, adherence, corrosion stability , acid 
stability, &c., is described.—S. G.

V I.—ELECTRODEPOSITION
(Continued from pp .310-314.)

The Control of Electrodepositing Solutions. XV.— The Chromium Solution
(1). Samuel Field {Met. Ind . (Lond.), 1933, 42, 547-548).—The necessity for 
analyzing chromium baths is emphasized and the  determ ination of the  to ta l 
chromic acid by titra tin g  the solution against ferrous am monium sulphate 
using potassium  ferricyanide as an indicator and by the  potassium  perm an
ganate m ethod are described.—J .  H . W.

On Defective Deposits of Chromium. 0 . Macchia (Induslria chimica, 1932, 
7, 275-283).—The causes of the  m ost frequent defects in  chrom ium plate are 
enum erated and discussed.—G. G.

Chromium Plating in the Blown, Pressed-Glass Industry. K . Illig and W. B ire tt [Ceram. In d ., 1929, 13, 170-176).—A review.—S. G.
The Electrodeposition of Iron-Cobalt Alloys.—H. S. Glasstone and J .  C. 

Speakman (Trans. Faraday Soc., 1933, 29, 426-429).—Cf. J .,  th is volume, 
p. 29. Experim ents on the  same lines as previously reported have been 
made, b u t a t  tem peratures of 50° and 90° C. The results show th a t  th e  com
positions of alloys deposited from buffered solutions containing various pro
portions of ferrous an d  cobalt sulphates ten d  towards a  constant value as the 
curren t density is increased, this value being independent of the  p H of the 
electrolyte. A tabulated  comparison is m ade of th e  three series of alloys : 
iron-cobalt, iron-nickel, and eobalt-nickel ; alloys deposited a t  all curren t 
densities show gradations in  properties in  harm ony w ith th is na tu ra l order.

—A. R . P .



Electrodeposition 361
On the Deposition of Copper and Silver from Solutions of their Iodides. M.Schlottcr, Joachim  Korpiun, and W erner Burm eister (Z. Metallkunde, 1933, 

25, 107-111).—The conditions are given under which commercial deposits of 
silver and copper can be obtained by the electrolysis of the ir iodides dissolved 
in alkali and  alkaline-earth iodide and bromide solutions. U nder unsuitable 
conditions deposits are formed which in appearance and properties differ 
considerably from normal deposits owing to  adsorption of silver or copper 
iodide. X -ray  analysis and microscopic exam ination have shown th a t pa rt 
of the iodide or iodine is dissolved in  th e  crystal lattice of the silver or copper, 
and p a rt dispersed in  th e  deposit. Removal of th e  iodide by heating results 
in a return  of the  norm al metallic properties of the  deposits.—M. H.

Electroplating Solution Control. L. E . S tou t (Metal Cleaning and. F inish
ing, 1932, 4, 607-610; C. Abs., 1933, 27, 1277).—A procedure is outlined for 
the determ ination of copper, free and to ta l cyanide, and carbonate in a cyanide copper bath .—S. G.

On the Electrodeposition of Metallic Niobium and Its Separation from Tantalum. N. Isgarichev and A. P . Prede (Z. Eleklrochem., 1933, 39, 283- 
288).—The process of th e  electrodeposition and separation of niobium consists 
of the  pretreatm ent of th e  ore, the  preparation of the niobium -tantalum  con
centrate, analysis, and electrolysis in either alkaline (potassium hydrate) or 
acid (oxalic or citric acid) solutions. The results of various conditions of the  
solution and of th e  current density and pressure are given.—J .  H . W .

New Platinum  Plating Process. Anon. (Brass World, 1932, 28, 250).— 
See J ., th is volume, p. 30.—J . H . W.

The Crystal Structures of Electrodeposited Alloys. An X-Ray Diffraction Study of Silver-Cadmium Deposits. Chas. W. Stillwell and Lawrence E . S tout 
(./. Amer. Chem. Soc„ 1932, 54, 2583-2592; and (abstract) Met. Ind . (Land.),
1932, 41, 206-208; C. Abs., 1932, 26, 5237).—Electrodeposited silver-cad- 
mium alloj's from 96-0% cadmium to  31-0% cadmium are discussed. Deposits 
arc either solid solutions or compounds. For any given composition the 
phase stable in a  therm al alloy is the  predom inant phase in electrodepositcd 
alloys. Because of appreciable am ounts of phases not found in a  therm al 
alloy of the same composition, the complete composition of the  electrodepositcd 
alloy cannot bo predicted.—S. G.

The Structure of Electrodeposited Alloys. II.—The Effect of Current 
Density and Temperature of Deposition on the Structure of Silver-Cadmium 
Deposits. Charles W . Stillwell and H enry I . Feinberg (J. Amer. Chem. Soc.,1933, 55, 1864-1870).—A continuation of previous work on electrodeposition 
from the  cyanide ba th  of S tou t and Thummcl, using sheet copper cathodes 
and Duriron anodes. X -ray diffraction da ta  are given for deposits of silver- 
eadmium made a t  various current densities from 0-1 to  1000  am p./dm .2, and 
27° and 90° C. The m etals were always deposited as solid solutions or com
pounds, w hether the deposit was clean and metallic or of the non-adherent 
type containing hydroxide.- The phases electrodepositcd were roughly in 
agreement w ith the  therm ally prepared alloys, with some exceptions, bu t 
were heterogeneous. Low curren t densities gavo the more homogeneous 
deposits.—R . G.

Aluminium Sulphate. Its Use and Action in Zinc Plating Baths. Anon. 
(Chem. Trade J .,  1932, 91, 549).—Zinc sulphate baths containing aluminium 
sulphate have a  num ber of advantages over alkaline cyanide baths, since they 
yield thick homogeneous, white, sm ooth deposits free from blemishes in a  
relatively short tim e a t  room tem perature. The baths contain 50-60 pa rts  of 
zinc sulphate to  2 - 6  pa rts  of aluminium sulphate, and the  acidity is adjusted 
to  pu 3 by addition of zinc carbonate or sulphuric acid as required; iron m ust 
be rigorously excluded from the  electrolyte. Tho beneficial action of the 
aluminium salt is ascribed to  its  effect on the refining of the grain-size.

—A. R. P .
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A Simple Method for the Determination of the Acidity of Electrolytic Baths.
G. Gollnow (Mclallwaren-lnd. u. Galvauo-Tcch., 1933, 31, 9-10).—The colori
metric determ ination of pa  is described briefly.—A. 11. P.

Practical Plating. Preparation of Work. i n .—Pickling. E . A. Ollard 
(Met. Ind . (Lond.), 1933, 42, 549-550).—See J .,  this volume, p. 314. Pickling 
is used to remove heavy scale from unpolished m etal, to  remove superficial 
oxide films and to  etch polished m aterial. W hen removing scale w ith  acids, 
a  “  restrainer,” such as glue-size, is used to  reduce the action, probably by 
retarding th e  evolution of hydrogen. Polished articles m ust be very care
fully cleaned. The anode pickle is usually used for steel, the curren t density 
being 100 am p ./ft .2 a t  5-6 v. in a  solution of sulphuric acid of 50°-55° Be.

_______________ —J . H . W .
V II.-ELEC TRO M ETA LLU R G Y  AND ELECTROCHEMISTRY

(Other than Electrodeposition and Electro-Refining.)
(Continued from p. 311.)

Hydrogen Over-Voltage of Lead-Antimony Alloys.—I. Yogoro K ato  and 
Iw ajiro Nakanishi (Toyoda Kenkyu lho  (Bull. Toyoda lies. Lab. Japan), 1932, 
1 , 72-77; Japanese J . Phys. .46«., 1933, S, (2), 39).— [In  Japanese.] This 
investigation was carried out in  order (1) to  tes t the existence of a  high over
voltage for the lead-antim ony alloys and especially for P b 4Sb, which was 
suggested by Racder and Brum  (Z. physikal. Chem., 1928, 133, 15) and (2) to 
ascertain whether there is any specially low over-voltage for the constituent 
metals or the ir alloy. The low over-voltage for lead, antim ony, or their 
alloys m ay give rise to  the  self-discharge on the negative plate of the lead 
accum ulator, hydrogen being generated on the  pa rt of the low value. The 
voltage necessary for the  form ation of the  first bubble on the  round end of 
specimens under a constant current density in 2Ar-H2S 0 4 solution was deter
mined. Different specimens of lead, antim ony, and their alloys were made 
by slow and rapid cooling (for example, molten lead was poured in cold water, 
in a  copper tube immersed in cold mercury, and in a copper casting of good 
size). Those of lead and of antim ony were also made by electrodeposition 
on lead and antimony, respectively. The results of the investigation m ay be 
summarized as follows: (1) The over-voltages of lead, antim ony, and the ir 
alloys differed very little  from each other w ith an exception which is to  be 
mentioned. (2) The over-voltage of electrodepositcd antim ony was especially 
low ; its  difference from the  m ean of o ther values am ounted to  0-3 v. This 
is very interesting, as it  m ay account for th e  self-discharge referred to 
above. (3) Xo high over-voltage of lead-antim ony alloy, as pointed out by 
R aeder and Brum , was observed. Cf. following abstract.—A u t h o r s .

Hydrogen Over-Voltage of Lead and Antimony and Their Alloys.—H. Yogoro K a to  and R isaburo Takase (Toyotla Kenkyu lho  (Bull. Toyoda Res. 
Lab. Japan), 1932, 1 , 78-86; Japanese J . Phys. Abs., 1932, 8 , (2), 40).—[In  
Japanese.] The aim of th is investigation was to  confirm the  results described 
in the first paper (preceding abstrac t). The methods of measurem ent of over
voltage and of preparation of specimens differed from those previously de
scribed. In  this investigation values of the  voltage necessary to  m aintain a 
definite current density on the cathode of a  specimen were plotted against the 
la tte r, and a  curve was obtained for the  same specimen. The different curves 
for the  various specimens were drawn on a  sheet of paper. The distance 
between any two curves shows the  difference of over-voltages of the  respective 
specimens. The specimens were m ade by different processes from those 
used in the previous work. Single crystals were also made for lead. The 
results do n o t differ substantially from those summarized in the  preceding 
paper.—A u t h o r s .
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The Relative Conductivity o£ Electrolytes by Resistance Measurements of 

Hydrogen-Containing Palladium Wire. C. A. K norr and E . Schwartz (Z. 
Elcktrochem., 1033, 39, 281-283).—The connection between the relative con
ductivity  of electrolytes and resistance measurements of palladium wire con
taining hydrogen immersed in  them  has been investigated. The alteration 
of the conductivity of the  electrolyte caused by polarization results in a tem 
porary increase in the  apparen t resistance of the wire. The conductivity is 
greater the  greater the  ac tiv ity  of the wire and the more hydrogen the wire 
contains.—J .  H . W.

A Detailed Study of Sodium Amalgam Formation from Sodium Chloride 
Solutions. K . S. Tesh and H . E . W oodward (Trans. Electrochcm. Soc., 1932, 
61, 397-403; discussion, 403-401).—See J .,  1932, 50, 2 52 —S. G.

V III .-R E F IN IN G
(Including Electro-Refining.)

(Continued from jip. 31-1-315.)
Sulphate Roasting of Copper Ores and Economic Recovery of Electrolytic Copper from Chloride Solutions. Edgar A. Ashcroft (Electrochem. Soc. Pre

print, 1933, May, 229-250).—B y th e  use of oxygen or air enriched with 
oxygen in the roasting of copper ores practically all the copper can be converted 
to water-soluble sulphate a t  600° C. From  the solutions obtained by leaching, 
the copper is precipitated w ith sponge iron and dissolved in eupric chloride 
solution, the  resulting cuprous chloride solution being electrolyzed for pure 
copper. In  the  electrolysis half the  copper is deposited from cuprous ions, 
and the rem ainder oxidized to  cupric chloride, which is reduced again by the 
cement copper. The electrolyte contains per litre 150 grm. of copper, 300 grin, of chlorine as sodium or calcium chloride, and a  little  free sulphuric or 
hydrochloric ac id ; the  curren t density is 1-5-2-5 am p./dm .2, the  terminal 
voltage 0-8-1 v., and the am ount of copper deposited 2-3 grm. per am p.-hr.—A. R . P.

The Development of the Electrolytic Method for the Extraction of Copper 
at the “  Norddeutsche Afflnerie,”  Hamburg. W. Schopper (Cuivre et Laiton, 
1932, 5, 179-182).—An historical account of the development of the process 
a t  this particular works. Present-day practice is included.—W . A. C. X.

Electrolytic Refining of Copper Using Complex Salt of Cuprous Chloride.—• VI. Naoto Kam eyam a and K ei Onoda (Kogyo Kwagaku Zasshi (J. Soc. 
Chcm. Ind . Japan), 1930, 33, (3); C .Abs., 1930,24,3176).—[In Japanese, with 
English sum m ary in supplemental binding, pp. 101-102.] Cf. this J ., 1930, 43, 
609; 1930, 44, 624. As a  continuation of previous work, chlorides of nickel, 
zinc, iron, and lead were added to the complex cuprous chloride electrolyte, and 
the quantities of these metals deposited w ith the copper were determined. The 
tem perature of the  electrolytes was usually 50° C., current density 2 amp./dm.'- 
w ith 0-12-0-13 v. across the  bath . The stock electrolyte contained 42-52 
grm. Cu/kg. H aO as cuprous chloride complex, besides free chloride, hydro
chloric acid, an d  a  small quantity  of gelatin. W hen the metals were present 
to the ex ten t of 11 weight-%  of the  copper present and electrolysis was carried 
out for 44 hrs., a  deposit of 105 grm. copper being obtained (except where 
lead was present as 11% of the  weight of copper, when 48 hrs. electrolysis gave 
only 83-44 grm. copper), the percentage contents of m etals in the cathodes 
were nickel 0-0002, zinc 0-005, iron 0-002, and lead 0 007. From  these results 
it  is concluded th a t  these m etals can be elim inated successfully from crude 
copper by th is m ethod of refining.—S. G.

Electrolysis of Fused Salts and the Secondary Reactions. L . Andrieux 
(Light Metals Research, 1931, 1 , (12), 2 - 6 ).—An abridged translation from ./. 
Four Elect., 1931, 40, 60-61, 98-100, 139-140, 177-180, and also published in 
Chim. et. Ind ., 1931, 25, 1047-1057. Sec J ., th is volume, p. 34.—J . C. C.
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IX .-A N A L Y S IS

(Continued from pp. 315-322.)
Spectroscopic Investigations. XI.—New Contributions to the Method o£ 

Quantitative and Qualitative Spectrographic Analysis. W alther Gerlach and 
K onrad R u th a rd t (Z. anorg. Chem., 1932, 209, 337-355).—The sputtering arc 
(Abreissbogen) has proved a  particularly  suitable excitation method for the 
spectrographic analysis of m etals and solutions and examples are quoted. 
General and practical h in ts are given for qualitative spectrographic investigations w ith  especial reference to  a  num ber of difficult qualitative problems in 
m etal analysis, e.g., detection of Cu in  P t,  P b  in  P t  and Ag, and Sb in C u ; 
detection of P d  and Co; exam ination of the  pu ritv  of P t  (cf. this J ., 1932, 50, 
167).—M. H .

Development and Position of Quantitative Spectrum Analysis. II.—Spectro
graphic Metal Investigation in Practice. 0 . Findeisen (Z. Metallkunde, 1933, 25, 12-16).—The different methods of quantitative spectrum  analysis—(1) de 
Gram ont’s m ethod of th e  comparison spectra, (2) Gerlach and Schweitzer’s 
absolute method of homologous lino pairs, (3) Scheibe and Neuhauser’s ro tating  
logarithmic sector method—are discussed. Some examples of the  application of 
quantita tive spectrographic analysis are described, e.g., determ ination of P b  
and Sn in  Zn die-castings by  m ethod (1), determ inations of Sn in  P b  cable 
sheath , of the  purity  of Pb, and of Ni in  an  A1 piston alloy bym ethod (3).—M. H .

Some Notes on the Problem of Quantitative SpectrogTaphic Analysis. 0 . 
Feussner (Z. Metal'kunde, 1933, 25, 73-75).—The im portance of reproducible 
discharges of th e  arc for quantitative spectrographic analysis is stressed and 
the  different methods of production of electric arcs are critically discussed. 
A new device for th e  production of a  rather well reproducible “ tjberschlags- 
funkcn ” is described. Some practical hints are given.—M. H .

Analytical or Quantitative Spectral Lines of Rhenium. S. P ina de Rubies 
(A tta la  Soc. EspaTi. F is. Quitn., 1932, 30, 91S-921; Rev. Set. Instruments, 
1933, 4, 163).—A general m ethod of quantita tive spectrochemical analysis is 
described, of which th e  essential feature is the determ ination of the  num ber of 
sensitive lines which will appear for a  given concentration of the  minor con
s tituen t of any im pure specimen. Spectrograms are made from prepared 
samples made up in concentrations from 1 p a rt in  100  down to  the lim it of 
sensitivity in steps differing by a  factor of 10. The te s t  spectrogram is then  
m atched against the spectra of these samples to  determ ine the  concentration. 
In  order always to  duplicate conditions of observation, NaCl is taken as the 
m ajor constituent and the same quan tity  of the sample is always placed in the 
source of radiation. The range of investigation has been confined to  the  region 
between 2350 and 3350 A. The m ethod has been applied to  a  determ ination 
of th e  sensitive lines of R e in th is  region. A num ber of new lines of Re have been measured.—S. G.

Qualitative Analysis by Electrolysis and Spectrography. A. Schleicher (Z. Elektrochcm., 1933, 39, 2-7).—The principles of micro-analysis by  means of 
electrolysis and spectrography are explained. Metals are divided into 2 
groups, according to  w hether th ey  are separated in  acid or am moniacal solu
tions. The details of the  process in each case are described. The spectro
graphic method enables m etals to  be detected to  th e  ex ten t of 1 p a rt in  108 
or 107. The advantages of th e  m ethod are discussed.—J . H . W.

Tentative Revisions of A.S.T.M. Standards. Standard Methods of ChemicalAnalysis of Ferro-Alloys (A 104-27).  (rimer. Soc. Test. M at. Tentative
Standards, 1932, 1129; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 985).— 
A revision in the form of separate ten ta tive  specifications entitled “  Methods
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of Chemical Analysis of Ferro-Tungsten and Ferro-M olybdenum ” (A 104- 
32 T) is intended, when adopted as standard, to  replace the present standard 
methods (see following abstract).—S. G.

Tentative Methods of Chemical Analysis of Ferro-Tungsten and Ferro-
Molybdenum (A 104-32 T). ------ (Am er. &'oc. Test. M at. Tentative Standards,
1932, 197-205; and Proc. Amer. Soc. Test, M at., 1932, 32, (I), 641-649).— 
Reference is made to Specification A 104 for the  determ ination of W, bu t 
special notes refer to  the  substitution of HC104 for I I 2S 0 4 in  the breaking down 
of the m aterial. Traces of Mo are determ ined colorimetrically. An accuracy 
of b u t 0-2% is all th a t  can be expected in the direct determ ination of W in 
high-grade m etal. Si is determ ined from the loss in weight after treating the 
separated m ixture of W and silicon oxides w ith H F . S is estim ated by dis
solving the alloy in  a  m ixture of H N O , and H F , adding K N O , and HC104 and 
evaporating until strong fumes of the la tte r arc given off. The sulphates arc 
then removed in a  dilute solution of cinchonine in HC1 and precipitated in the 
ordinary' way. Cu, Sn, and Sb are separated and estim ated according to 
standard  methods. In  the  analysis of ferro-m olybdenuin, the use of a  flux 
such as ingot iron or red lead is advised in the  direct determ ination of G. P re
cautions m ust also be taken to  remove all traces of sulphurous gases. The 
determ ination of Mo by titra tion  w ith K M n04 is described. S, P, and Cu, it 
is suggested, m ay be dealt w ith by ordinary procedure.—W. A. C. N.

Tentative Revisions of A.S.T.M. Standards. Standard Methods of Chemical
Analysis of Manganese-Bronze (B 27-19). -------  (Amer. Soc. Test. M at.
Tentative Standards, 1932, 1137-1138; and Proc. Amer. Soc. Test. Mat., 1932, 
32, (I), 993-994).—A change is proposed in the description of the  method for 
the determ ination of J in  by the persulphate method.—S. G.

A Practical Method for the Analysis of Some Metallic Powders of Industrial 
Use. P . Galimberti (Ann. Chim, A ppl., 1932, 22, 497-500).—A simple appar
atus for the measurem ent of the H 2 evolved when the powder is treated  with 
acid is described.—G. G.

Indicators. G. A. E llio tt (Chem. Eng. M in . Rev., 1933, 25, 130-136).— 
Read before the  Chemical Society' of W estern Australia. The action of 
indicators and the meaning of pa  num bers are explained, the ranges of indi
cators commonly used are tabulated , and the requirements of good indicators 
and the ir applications are discussed.—J . H. W.

A Method for the Preparation of Telluric Acid. L. I. Gilbertson (./. Amer. 
Chem. Soc., 1933, 55, 1460-1461).—T e is readily oxidized in H 2S 0 4 solution 
by' 30% H 20 2. Two volumes of H 20 2 w ith one volume of concentrated H 2S 0 4 
are refluxed with the  sample. The active oxidizing agent is permonosulphuric 
acid.—R . G.

Polarographic Studies with the Dropping Mercury Cathode. XXV.—An 
Investigation of Solutions of Gallium, Titanium, Vanadium, Niobium, and 
Tantalum. S. Zeltzer (Coll. Trav. chim, Tchecoslov.. 1932, 4, 319-334).— [In 
English.] Ga deposits a t  — 108  v. (from the AT-HgCl2 electrode) from dilute 
solutions of GaCl3 in 000EV-HC1 and a t  -  1-5 v. from N H 3 solutions; no 
deposition occurs from NaOH or K O II solutions. The presence of Ga in A1 
m ay be detected polarographically. In  acid solutions T i"” salts produce an 
increase of curren t a t  — 0'S v. due to  reduction to T i'" , V20 5 is reduced to 
V20 4 a t  0 0 v. and to  V20 2 a t  — O S v., and Xb20 5 is reduced a t  — 0-83 v. in 
H N 0 3 b u t no t in HC1 solutions. T av is not reduced by the  dropping H g 
cathode.—A. R . P .

Polarographic Studies with the Dropping Mercury Cathode. XXVI.-—The 
Decrease of Hydrogen Over-Potential Effected by Traces of Platinum.
I. Slendyk (Coll, Trav. chim. Tchecoslov., 1932, 4, 335-349).—[In  English.] 
Experiments with the dropping mercury cathode indicate that minute traces
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of P t  enormously affect the  hydrogen over-po tentia l; this explains the  poor 
results obtained in  some earlier work on over-potentials in which P t  contacts 
or auxiliary electrodes were used.—A. R . P .Micro-Test for Aluminium. Friedrich L. H ahn (Mikrochemie, 1932, 11, 
33-36).—The solution (2 c.c.) is trea ted  w ith 6  drops of a  solution of 
1 : 2 : 5 : 8 -tetrahydroxyanthraquinone; an acid solution is thus coloured red. 
NaOH is added un til the colour changes to  bluish-violet, the  solution is boiled, 
and, after a  few minutes,’ cooled; addition of CH,-COOH produces a  yellow 
colour in the  absence of Al, b u t a pink to  reddish-violet colour w ith increasing 
am ounts of Al. A drop test based on this reaction is described.—A. R. P.

More Sensitive Cerium Reaction with Phosphomolybdic Acid and Some Cases of Molybdenum Blue Formation in Alkaline Solution. A. S. Komarowsky 
and S. M. Korenm ann (Mikrochemie, 1932, 12, 211-214).—W hen a m ixture of 
a  C e'" salt solution w ith sa turated  phosphomolybdic acid is m ade alkaline 
w ith 40%  NaOH, a  blue colour or precipitate forms, the  am ount of which is 
proportional to the Ce present. Co, Mn, and F o" salts produce a  similar 
reaction, bu t not other rare-earth  metals.—A. R . P.

Microchemical Reaction of Copper Salts. I . M. Korenm an (Pharm. 
Zentralhalle, 1932, 73, 738-741).-—The reagent is m ade by adding dilute HC1 
to a m ixture of equal volumes of w ater and aniline until the la tte r  dissolves, 
then saturating  the solution w ith  N H 4CNS. W ith  1 drop of a  Cu solution 
containing only 0-0005 mg. Cu, 1 drop of th e  reagent produces characteristic 
long, narrow crystals or dendrites of a  complex Cu salt. Cd in concentrations 
of 0-003 mg. in 1 drop gives sim ilar crystals. Modifications of the  te s t are 
described and the effect of o ther elements discussed.—A. R , P.

The Use of Coualt Thiocyanate as a  Microchemical Reagent for Mercury. 
A. de Sweemer (Mikrochemie, 1932, 12, 223-266).—[In  French.] The solu
bility of HgCo(SCN)., is reduced considerably by an  excess of CofSCN), and 
in a  0-351V-solutipn of this reagent is only 0-0062%. B y addition of this 
solution to 1 drop of the solution to be tested, a  blue precipitate is obtained 
with as little  as 0-05 X 10~5 grm. of H g in  0-005 c.c.—A. R. P.

A New Microchemical Reaction for Molybdenum, Vanadium, and Tungsten. 
Ardoino M artini (Mikrochemie, 1932, 12, 112-113).—W hen a drop of a  solu
tion containing Mo, V, or W  as N R , salts is trea ted  w ith pyrocatechol until 
a  deep orange-red colour is obtained, and then a  small drop of benzylamine is 
added, followed by 15% CHyCOOH groups of crystals of compounds of the 
type H 2[(C6H 40 2)20M 6H ]C H 3C 02,CH2-C6H 5-NH2, where M is quinquevalent 
Mo, V, or W, are obtained. The Mo compound is orange, the V light yellow, 
and the W black.—A. R . P.On the Microchemical Detection of Rhenium. E . K ronm ann and Ah 
Bibikowa (Mikrochemie, 1932, 12, 187-188).—The H N 0 3 solution of the m etal 
is trea ted  w ith a  few drops of a  solution containing Na2S and nitron acetate 
which produces a  m ixture of crystals of n itron n itra te  and nitron perrhenate. 
The m ixture is caused to  set to  a  jelly by adding a  few drops of warm  10% 
gelatin solution, and a  drop of 10% TiCl3 solution is placed on the surface of 
the  jelly. Diffusion of this drop into the  jelly causes reduction of the RcO'., in 
the presence of the N a2S to  ReS2 and the  n itron perrhenate crystals become 
coloured brown after 1 hr.—A. R . P.

A Catalytic Method of Detecting Silver in Very Dilute Solutions. Friedrich 
L. H ahn (Ber., 1932, [B], 65, 840-842).—The reducing action of N aH 2P 0 2 on 
HgClj is accelerated by the presence of traces of A g ; a  nephelometric method 
of detecting such traces is based on this reaction. Full directions arc given.—P. M. C. R .

Contributions to the Separation of Selenium from Metals and to the Question 
of Selenium Losses in Analysis. AV. Geilmann and Fr. W. AVrigge (Z. anorg. 
Chem., 1933, 210, 357-372).—(1) In  strongly alkaline solutions m etal selenites
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are decomposed by a  reducing agent w ith the separation of the m etal and the 
formation of soluble alkali selenite. This method is shown to  be satisfactory 
for the separation of Cu, Bi, H g and Ag as well as Au and some of the P t  metals 
from So. L’bScO., is no t decomposed in this way. (2) By distillation in a 
moist stream  of HC1 even very small am ounts of selenium can bo quickly 
separated from metals. The separation from To is no t quantitative, since 
small am ounts of Te are also volatilized. (3) Losses of Se during evaporation 
of aqueous and H N 0 3 solutions of S e02 do no t occur in the presence of a 
sufficient quan tity  of m etal salts.—M. H.

A Study of the TJse of the Tungsten-Nickel Electrode System in Neutralizations. N. Howell Furm an and George W . Low (./. Amcr. Chem. Soc., 1933, 
55, 1310-1315).—The W -N i electrode system was shown to  be of value in 
the titra tion  of strong acid w ith strong base, and appeared to be one of the 
most satisfactory in the  titra tion  of weak base w ith strong acid. W ith weak 
acids or polybasic acids the system was of little  use.—R . G.

The Detection and Determination of Small Amounts of Substances by 
Colorimetric Methods. Norm an Strafford (./. Inst. Chem., 1933, (II), 117- 
118),—A lecture to  the  Leeds Section of the Institu te  of Chemistry, surveying 
recent methods of determ ining m etals colorimctrically by means of organic 
reagents.-—E . S. II.

Studies in the Precipitation of the Copper and Tin Groups Using Hydrogen Sulphide. Leo Lehrm ann (.7. Chem. Education, 1933, 10, 50-55).-—I. The 
influence of Increasing Concentrations of N H 4CI on the Complete Precipitation 
of Pb and Cd Sulphides a t  0-3Ar-HCl Concentration. I I .  The Influence cf 
Increasing Concentrations of NH.,C1 on th e  Complete Precipitation of Metals 
Other Than Pb  and Cd. I I I .  The Effect of Ammonium Salts on the Precipita- 
tation  of the Cu and Sn Group Metals by H 2S.—All the metals, except- As, 
are precipitated as sulphides in more than  one different acid concentration. 
Appreciable am ounts of P b ++ and Cd++ are not precipitated by ILS a t  0-3Ar 
acid concentration when the  solution contains N H 4C1. W hen separate solutions of these 2 metals containing N H 4C1 are precipitated by H 2S a t  0-3Ar-HCl 
concentration, as much as 25 and  30% Pb and Cd, respectively, escape pre
cipitation. The behaviour of these 2 metals is apparently due to  salt effect 
or to complex ion form ation with NH 4C1. The highest HC1 concentration in 
which H aS can cause precipitation separately, of the Cu and Sn group, except 
Pb and Cd++, was determined. All the metallic ion remaining in the filtered 
solutions, adjusted to  0-3Ar-HCl, is completely precipitated by ILS. Starting 
with solutions of each m etal separately, Sn++++ is the only m etal no t com
pletely precipitated under th e  conditions of the  experiment.—J . H. W.

The Determination of Aluminium in the Presence of Phosphoric Acid by 
Means of 8 -Hydroxyquinoline. Gr. Balanescu and Maria P .  Motzoc (Z. anal. Chem.. 1932, 91, 188-191).—The solution is trea ted  w ith NaOH until the 
precipitate of Al(OH )3 and A1IJ0 4 is completely redissolved, diluted to  100 c.c., 
treated  a t  40“-50° C. w ith a  5 %  alcoholic solution of the reagent, boiled, and 
filtered. The washed precipitate is dissolved in HC1 and the A1 determined 
bromometrically.—A. R . P.

Reduction of Antimonic Acid in Hydrochloric Acid Solution with Mercury. LeRoy W. McCay (Indvst. and Eng. Chem. (Analyt. Edn.), 1933, 5, 1-3).— 
Sb20 5 in HC1 solution is completely reduced to  SbCl3 by  shaking the  solution 
with Hg in an  atm osphere of C 02 for 1 h r . ; under these conditions H 3A s04 
and SnCl4 remain unchanged, b u t CuCL is reduced to  Cu2Cl2, which may, 
however, bo reoxidized by drawing a ir through the solution for 30 minutes. 
The m ethod is useful for the determ ination of Sb in Pb and Sn alloys, bu t 
slightly low results are obtained if much Cu is present.—A. R . P .

Bismuth in Copper.  (Found. Trade J .,  1933, 48, 368; and Met. Ind.
(Land.), 1933, 42, 538 and  545).—A communication from the  Fiscal Policy
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Technical Sub-Committee of the Brass and Copper Industries. Owing to  the 
difficulty in estim ating Bi in brass and Cu, the  am ount of th a t  element in 
these metals is often doubtful. For am ounts of Bi up to 0-02%, th e  colori
metric m ethod, using the  reaction between B iS04 and K I, is recommended. 
The sample is dissolved in  H N 0 3. Any residue is fdtered, fused w ith K H S 0 4, 
dissolved in H 2S 0 4, an d  added to  the filtrate. To ensure th a t  the whole of 
the  Bi is precipitated during separation, a  collector such as Fe is used. N il]  OH 
is used for the  precipitation which is repeated. The final precipitate of the 
mixed hydroxides of Fo and Bi is redissolved in dilute H 2S 0 4, th e  solution 
is neutralized, and Fo reduced w ith H 2S 0 3.—J. H . W.

Determination of Cadmium. A Critical Study of the Evrard Method. 
Loren C. H urd and Richard W. Evans (Indust. and Eng. Chem. [Analyt. Edn.), 
1933, 5, 16-17).—Precipitation of Cd as the  C dl2 complex of allyl iodohexa- 
m ethylenetetram ine yields unreliable results owing to solubility and adsoi'p- 
tion e rro rs; the reagent is no t specific for Cd.—A. R . P .

Determination of Chromium and Iron in the Chromium Plating Bath by 
the Potentiometrie Method. E rich Müller and G ünther H aase (Z. anal. Chem., 
1933, 91, 241-245).—T he C r0 3 is determ ined by titra tio n  w ith SnCl2 a t  room 
tem perature and the  Fe by titra tion  w ith SnCl2 a t  75° C. after first reducing 
the  C r0 3 w ith C?H 3OH and HCl.—A. R . P .

On the Gravimetric Determination of Cobalt with Dinitroresorcinol. 0 . 
Tomieek and K. Kom arek (Z. anal. Chem., 1932, 91, 90-105).—The method of 
Orndorll and Nichols (,/. Amer. Chem. Soc., 1923, 45, 1439) gives good results 
for Co only by a  fortuitous compensation of errors. U nder the best conditions 
the  precipitates contain only about 80%  of the Co dinitroresorcinol compound. 
A ttem pts to  obtain be tter results failed.—A. R. P .

Shorter Method for Determining Copper Iodometrically. T. H . W hitehead 
and H. S. Miller (Indust, and Eng. Chem. (A nalyt. Edn.), 1933, 5, 15-16).— 
Evaporation to  dryness of the  C u(N 03)2 solution obtained in  the  usual course 
of analysis is unnecessary to  obtain accurate results; i t  suffices to  add 5 c.c. 
of 8.Y-HC1, HN Oj, and H 2S 0 4, and evaporate to  5 c.c., cool, add 5 c.c. of 8AT- 
CH3COOH and the necessary K I, and titra te  as usual w ith N a2S20 3.—A. R . P.

Short Contribution to the Analytical Behaviour of Gallium. E rich Schw'arz 
von Bergkampf (Z. anal. Chem., 1933, 91, 333-335).—Dissolution of A1 alloys 
containing Ga in dilute H 2S 0 4 leaves a  residue of metallic drops of Ga. 
Ga(OH )3 begins to  precipitate a t  Pn 3-4 in  acid solutions and a t  pa  9-7 from 
alkaline solutions. For complete precipitation of Ga by cupferron in  H 2S 0 4 
solutions no t more than  6 c.c. of concentrated H 2S 0 4 should be present in 
400 c .c .; addition of tartaric  acid prevents precipitation of Al, b u t no t of Fe 
and Ti.—A. R . P .

Quantitative Spectrum Analysis. VI.—An Attempt to Determine the 
Amount of Gold Contained in Natural Ores. A rata Iw am ura (Mem. Coll. 
Sei. Kyoto Im p. Univ., 1932, [A], 15, 359-363).—[In  English.] Methods for 
the  preparation of electrodes containing natura l gold ore for analysis are 
described. The spectra obtained are quite reproducible. The sensitivity of 
the gold line X 2428 A. is 4 X 10~'% in carbon electrodes and 3 X 10'*3 in 
electrodes containing AuCl, cemented w ith  ZnO and HCl.—E. S. H.

Quantitative Spectrum Analysis. VII.—Determination of the Ratio of the 
Concentration of Gold and Silver Contained in a  Sample. A rata Iwam ura 
(Mem. Coll. Sei. Kyoto Im p. Univ., 1932, [A], 15, 365-370).—[In  English.] 
In  a  m ixture of An and Ag the log. photographic density-log. concentration 
curves for the lines XA„ 2676, >.Au 242S, XAg 3383, and }.Ag 3281 A. were found to 
be stra ight lines. The concentration ratios calculated therefrom  were in 
fairly good agreement w ith the composition of the prepared electrodes.—E. H.

Molecular Spectra and Spectrographic Analysis. II.—Determination of 
Lanthanum . G. Piecardi and A. Sbem a (A tti It. „1 read. Nazion. Lincei,
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Rendiconli Classc Scicnzc Fisiche, 1932, 15, 83-88).—A method is described 
for the volatilization of L a20 3, and its transform ation to the  m onoxide; the 
spectrum  of tho la tte r is studied in order to establish the laws for the qualitative and quantitative determ ination of La.—G. G.

Lanthanum  in Analysis. A. M. Vasil’ev (Uchenuie Zapiski Kazan. Oosu- 
darst. Univ. (Sei. Rep. State Univ., Kazan), 1930, 90, 997-1004; C. Abs., 1933, 
27, 39).—A survey of methods of analysis of L a shows th a t a  salt of this 
element should be kep t on hand in analytical laboratories as a  reagent for CHjCOOH and H F .—S. G.

Colorimetric Determination of Magnesium in Very Small Quantities in 
Solutions Containing Magnesium Alone or Magnesium and Calcium. Josef 
Tischer (Mikrochemie, 1932, 12, 65-86).—The Mg is first precipitated as 
MgNHjPOj, N H 4 c itra te  being added if Ca is present, tho precipitate is con
verted into tho yellow NH., phosphomolybdate, and the blue colour produced 
by addition of this sa lt to  HC1 solutions of SnCl2 is compared w ith th a t of a 
standard. The m ethod detects as little as 1 X 10-8 grm. of Mg per c.c. w ith an error of ±  2% .—A. R . P .

On the Determination of Manganese by Procter Smith’s Method. A. Pinkus 
and (I) L. Ram akers, (II) Cli. Aronsfrau (Bull. Soc. Chiin. Belg., 1932, 41, 529- 
548, 549-564).—The mechanism of the  K 2S20 8-A gN 0 3 oxidation of MnO to 
H M n04 has been studied and various methods of determining the  H M n04 are 
critically examined. The application of the method to steel analysis is discussed.—A. R . P.

A Simple Electrolytic Micro-Determination of Mercury. TP. P a ta t  (M ikrochemie, 1932, 11 , 16-20).—The I IK 0 3 solution of the m etal is adjusted to 
0-lAr w ith  respect to free acid and electrolyzed w ith a  P t  spiral anode and a 
Au wire (0-3 mm. diam.) cathode for 15 hrs. a t  20° C. using 3 v. and 0 015- 
0-08 am p. The cathode is washed, dried for 3 hrs. over P 20 5 or for 24 hrs. 
over H 2S 0 4, and weighed. The results are accurate to 0-002 mg.—A. R . P.

The Volumetric Estimation of Molybdenum by Potentiometrie Oxidation of 
the Quinque- to the Sexavalent State with Ceric Sulphate or Potassium Per
manganate. B. Stehlik (Coll. Trav. cliim. Tchecoslov, 1932, 4, 418-427).— 
[In  English.] The M o03 solution containing 50%  of concentrated HC1 is 
reduced in a  C 0 2 atm osphere with Pb, Zn, TiCl3, or, best, SnCl2, and titra ted  
with Ce(S0 ,)2 or KMnO.,. Sharp jum ps occur in the potential curve when 
all the Moul is converted into Mov and when all the  Mov is converted into MoVI.

—A. R . P.
The Quantitative Determination of Palladium by Means of Ethylene. S. C.Ogburn and W. C. Brastow (,/. Amer. Chem. Soc., 1933, 55, 1307-1310).— 

C2II4, being specific in  its reduction of P d  w ith  respect to others of the  group 
is preferable to  Zn or Mg, &c., which although yielding the  m etal directly 
from acid solutions of the  metallic chloride, precipitate also P t  and others. 
The m ethod consists in passing C2H 4 gas through the chloride solution, which 
may contain even large am ounts of P t, a t  80° C. Tho precipitate is washed 
and dried to  constant weight. Varying tem peratures and acid concentrations 
were tested and found to  have no effect. All other metals of the group remain 
in solution. The m ethod is considered to  be of value industrially.—R. G.

Determination of Phosphorus in Aluminium. — . Steinhäuser (Z. anal. 
Chem., 1930, 81,433-438).—I t  has been proposed to te s t for P  in A1 by holding 
a  filter paper soaked in AgN0 3 solution in the gases evolved by dissolution of 
the m etal in dilute H 2S 0 4; th is is no t reliable since Si hydrides, which also 
cause blackening of the  paper, are usually present in the evolved gases. P re 
vious method of determ ining P  in A1 are criticized and tho following procedure 
recommended : the  m etal (30-50 grm.) is dissolved in HC1 in  a flask through 
which a  current of H„ is passed and the gases are burn t a t  a  small je t beneath 
a  funnel through which the  products of combustion are drawn into a  0-25% 
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solution of NaOH. The funnel is rinsed w ith 3%  H F  to remove the S i0 2 
deposit and th e  H F  and NaOH solutions are evaporated w ith H 2S 0 4 to expel 
H F  and S i0 2; the  P 20 6 is then precipitated w ith (NH4)2M o04 in the  usual 
way.—A. R . P .

Determination of Phosphorus in Aluminium. K . Steinhiiuser and J . Stadler 
(Z. anal. Chem., 1932, 91, 165-170).—Good results are obtained by the method 
previously described (preceding abstract) if the  minimum quan tity  of H 2S 0 4 is 
used to  expel the H F  employed for removing S i0 2 and if the  residue from this 
trea tm en t is boiled with H ,0  for 1 hr. before continuing the  analysis.—A. R . P .

On a Method for the Quantitative Determination of Potassium Sodium 
Cobaltinitrite and Its Use in the Determination of Potassium. L. Cuny (J . Pharm. Chini., 1932, 16, 55-58; Chem. Zentr., 1933, 104, I , 269).—F or small 
quantities of K  the precipitate of K 2NaCo(NO2)0 is dissolved hi HC1, the  solu
tion evaporated to dryness, and the residue gently heated until free HC1 is 
completely expelled, then dissolved in hot H 20 . The Cl2 in the solution is 
determ ined by Volhard’s m ethod, 5 atom s of Cl corresponding to  2 atom s of K.—A. 11. P .

M urochemical Determination of Potassium. B. V. .1. Cuvelier (N aluur- 
wetensch. Tijdschr., 1932, 14, 107-110; Chem. Zentr., 1933, 104, I , 269).— 
The precipitate of K 2PtCl6 is collected and washed by centrifuging. I t  can 
then  be weighed after drying, or dissolved in N a l solution, and the resulting 
red colour compared 111111 th a t of a  standard .—A. R. P.

The Application of Microchemical Methods in the Quantitative Determina
tion of Rhenium in Quantities of About 1 mg. after Previous Separation from 
Molybdenum. Olga Michajlova, Sophie Pevsner, an d  N atalie Archipowa 
(Z. anal. Chem., 1932, 91, 25-28).—The Mo is separated in dilute CH3-COOH 
solution containing C1I3-C 00N H 4 by means of 8 -hydroxyquinoline and the 
Re h i the filtrate is precipitated a t  80° C. by addition of a  5%  solution of 
n itron n itrate . The precipitate of n itron perrhenate is dried a t  110° C. and 
weighed; it contains 33-06% Re.—A. R . P.

Contribution to the Separation and Determination of Sodium and Potassium. 
Laszld Szcbelledy and K aroly Schick (Magyar gyogi/szeresztudomdnyi Tdrsasag 
Ertesitoje, 1933, 9, 40-51; Chem. Zentr., 1933, 104, I , 1817).—The method 
depends on the solubility of N a l and the insolubility of K I  in a  m ixture of 
equal volumes of anhydrous (C2H 5)20  and isobutyl alcohol.—A. R . P.

The Precipitation of Telluric Acid as Hexamminechromic Salt. Theodor Bersin (Z. anal. Chem., 1932, 91, 170-171).—Te can be precipitated as 
[Cr(NH3)(J]2(H1Te0 6)3 by addition of a  40%  solution of [Cr(NH3)6](N 0 3)3 to 
an  am moniacal solution of N a2H 4TeO0 a t  80° C.—A. R . P .

A Rapid Method for the Determination of Small Quantities of Thallium in the Presence of Bismuth and Lead. F . Pavelka and Herm ine i lo r th  (Mikro- 
chemie, 1932, 11, 30-33).—As little  as 0-02-0-1 mg. of T1 m ay be detected in the  presence of P b  and Bi by th e  yellow turb id ity  obtained by treating  a 
feebly H N Os solution of the  m etals w ith  a  few drops of 5%  phosphomolybdic 
acid. Q uantitative results m ay be obtained by comparing the  colour pro
duced with th a t of a  standard , but K  and N H 4 salts m ust be absent, as they 
produce a  similar reaction.—A. R . P.

Note on the Character of the Colorimetric Determination of Titanium. 
R obert Schwarz (Z. atiorg. Chem., 1933, 210, 303).—The yellow colour pro
duced by th e  reaction of H 20 2 w ith (TiO)S04 in H 2S 0 4 solution is shown to  be 
due to [T i0 2(S04)2]H2.—M. H.

The Volumetric Determination of Uranium with Potassium Dichromate as 
Reagent and the Application of the Method to the Indirect Titration of Minute 
Quantities of Sodium. I. M. Kolthoif and J .  J .  Lingane (J. Amer. Chem. Soc., 
1933,55,1871-1876).—Quadrivalent U is titra ted  w ith K 2Cr20 7 using diphcnyl- 
am ine sulphonate as indicator. A simple m ethod for determ ining small
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am ounts is given. The indirect determ ination of N a by estim ation of U in 
sodium uranyl magnesium acetate gives satisfactory results, and is especially 
advantageous for small quantities of Na.—R . G.

New Reagent for the Determination of Zinc. Arm and J .  Quick (Indust, and Eng. Chem. (Analyt. Edn.), 1933, 5, 26).—In  neutral or acid solution Zn 
in concentrations greater than  0-03% is precipitated quantitatively with 
borncolglycuronic acid as (C10I I 25O; )2Zn,2H2O. The precipitate can be 
weighed or hydrolyzed by boiling w ith iY-HCl for 15 minutes and the liberated 
glycuronic acid determ ined by any of the  common sugar methods. Cd alone 
interferes in the precipitation.—A. R . R.

X .-L A B O R A T O R Y  APPARATUS, INSTRUMENTS, &e.
(See also “ T es tin g ” and “ P yrom etry .” )

(Continued from pp. 322-323.)
A High Temperature Experimental Furnace. P . F. Thompson (Soc. Chem. 

Ind. Victoria Proc., 1932, 32, 693-699).—A solid-fuel blast-furnace for labora
tory use using gas carbon is described. Tem peratures of 1500°-1600° C. 
could be reached in a  few' m inutes and more th an  1900° C. was atta ined. The 
furnace was used for determ ination of the melting points of refractories and 
coal ash, and, w ith an internal silica tube, for combustion carbon estimations on steel.—R. G.

A Sensitive Thermostat with Thermionic Relay. R. E . Summers (Soc. Chem. Ind. Victoria Proc., 1931, 31, 535-536).—The therm ostat is a  mercury 
therm om eter w ith two sealed-in contacts and means for setting by external 
application of a  m agnet. The therm osta t is connected in the grid circuit of 
a triode valve. The instrum ent is m ade by Messrs. Bailey, Grundy, and 
B arrett, Cambridge.—R . G.

Improved Device for Recording Instantaneous Tool Pressures in Machine- ability Studies. 0 . F . Geehter and H. R . Laird (Trans. Amer. Soc. Mech. 
Eng., 1932, 54, MSP. 73-85; Rev. Sci. Instruments, 1932, 3, 632).—The device' 
described perm its the  measurement of the  3 tool-prcssurc components during 
the machining of short test-pieces. The advantages of the device as compared 
to similar devices used in the  past are outlined. I t  is shown th a t the  use of 
the piezoelectric pressure-measuring method makes possible a  rigid tool 
mounting and the  recording of relatively sudden pressure changes. The 
mechanical and electrical lim itations arc discussed, and improvements are 
suggested. A discussion of some of the  tes t results illustrates the value of the 
device for machineability studies.—S. G.

A Laboratory Instrum ent for the Study of Rigidity in Twisting. Benjamin 
Allen W ooten (Rev. Sci. Instruments, 1933, [New], 4, 297-298).—A simple 
form of laboratory apparatus for determ ining the modulus of rigidity of a 
wire by a static  method and for subjecting the wire to  the series of torques 
necessary to  construct the complete torque-tw ist hysteresis curve, is described.

—J .  S. G. T.
A Method for the Measuring of Length and Thickness with High Precision.

Marcel Mennesson (Comvpt. rend., 1932,194, 1459-1461; Rev. Sci. Instruments, 
1932, 3, 399).—The principal methods actually  employed for obtaining a  high 
precision in the measurem ent of lengths are based on methods of amplification 
obtained by optical or m echanical means. The new method presented by M. 
obtains this amplification by a  pneum atic means. I t  consists essentially in 
replacing the m easurem ent of a  length by the m easurem ent of the flow of 
air which escapes from an orifice, the section of w'hich is a  function of the 
length to  be measured. The accuracy of the m easurem ents cannot bo extrem e,
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y e t the  method is very' ingenious in th a t  i t  perm its the measurem ent of the 
length of a  specimen w ithout ever making physical contact w ith  it.—S. G.

A Differential Method for Measuring Specific Heats. S. Amossow, N. Dobronrawow, and J .  Nelidow [Physikal. Z . Sowjelunion, 1932, 1, 371-3S1; 
Rev. Sci. Instruments, 1932, 3, 453).—A pair of identical calorimeters, wound 
w ith heating elements of equal resistance, having identical provisions against 
heat exchange w ith the  surroundings, were placed within a  single envelope. 
A differential therm oelem ent w ith  a  galvanometer was used by the  null 
method to  indicate tem perature equality of the  calorimeters. Each had th e  
form of a  hollow cylinder in which was placed the  sample under investigation. 
A sample of known heat capacity was pu t in one and an  unknown in the  other. 
In  order to  obtain equal increases of tem perature in th e  two calorimeters w ith 
samples, either of two methods could be follow ed: the  heater of one could be 
shunted, or the  heat capacity of the o ther could be increased by adding Wood’s 
metal. The contents of the  two calorimeters were interchanged in each 
complete m easurement. I t  is estim ated th a t, when mercury is used as a 
standard , values of specific heat for steel can be observed w ith  a  precision of 
0 -2%  and th a t  th e  specific heats of steels can be compared w ith a  precision 
of 0 -1%  in this apparatus.—S. G.

Design, Construction, and Application of Aircraft Instrum ents. C. J .  S tew art (J. Coventry Eng. Soc., 1931, 12, 134-139).—A description of various 
instrum ents, referring to  the  uses of different metals, corrosion, and m anu
facturing limits.—R . G.

The Sensitivity of Instrum ents. Georg K einath  [Arch. lech. Mess., 1932, 
1, T  22; Rev. Sci. Instruments, 1932, 3 ,39S).—K . points out th a t the  ordinary practice of defining sensitivity as, for example, microvolts per mm. deflection, 
is illogical, since it  leads to  decreasing quantities w ith increasing sensitivity. 
He proposes to  define the  sensitivity of an instrum ent by the reciprocal of this 
quan tity  as, for example, mm. per microvolt. The article continues w ith a 
useful, though condensed, discussion of the sensitivities of various types of 
instrum ents. The da ta  are finally collected in a  system atic m anner in a 
table a t  the  end of the  article.—S. G.

The Damping of Measuring Instrum ents. W . Hofm ann (Arch. tech. Mess., 
1932, 1, T 3 S -3 9 ; Rev. Sci. Instruments, 1932, 3, 642).—The fundam ental 
concepts and theoretical considerations which underlie th e  proper dam ping 
of measuring instrum ents are discussed. A sufficient am ount of m athem atical 
theory is developed to  justify  the various conclusions which are reached. 
An a ttem p t is made throughout to  present the  conclusions in such a  graphical 
form as will be m ost readily intelligible and useful to  those prim arily interested 
in  the  application of the  principles discussed.—S. G.

Toledo Dynamic Weigher. Anon. (Instruments, 1933, 6 , S6-S7).—A 
horizontal lever, pivoted a t  th e  middle, carries a  scoop and the  load a t  one 
end and a  counterweight a t  th e  other. A catch holds the  scoop end above 
the horizontal, and th e  ex ten t of swing when the  lever is released by an electro
m agnet is observed visually or by  a  photo-electric device. Models for labora
to ry  weighing or for autom atic classification arc described. Speed, accuracy, 
and the possibility of autom atic indication are claimed for these instrum ents.

. -—J . G* C,
New Method of Attaining Extremely Low Temperatures. F . Simon [Physi

cal. Z ., 1933, 34, 232-233).—A com paratively simple m ethod of producing 
liquid helium, comprising a  preliminary cooling of the  gas with solid hydrogen 
and subsequent expansion of the helium under 100  atm ospheres, is described. 
The superconducting properties of lead and tin , th e  effect of a  magnetic 
field on the  superconductivity of tin, and the  excitation of a  constant current 
in a superconducting lead ring arc dem onstrated.—J . S. G. T.
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Mercury Purification. Burrows Moore (Indust. Chemist, 1932, 8, 63-04). 

—An apparatus is described for filtering and distilling Hg in a vacuum and 
finally washing in dilute H N 03. The final product contains no detectable 
copper, lead, or bismuth, and only 0-00015% of iron.—E. S. H.

The Capillary Depressions of Mercury in Cylindrical Tubes and Some Errors 
of Glass Manometers. IV. Cawood and H. S. Patterson (Trans. Faraday Soc., 
1933, 24, 514).—A table is given, based on experimental results, showing the 
capillary depression (in mm.) of mercury in tubes having an internal diameter 
of 10-19 mm.—A. R. P.

XI.—PHYSICAL AND MECHANICAL TESTING AND RADIOLOGY

(Continued from pp. 323-325.)
Tentative Revisions of A.S.T.M. Standards. Standard Definitions of Terms 

Relating to Methods of Testing (E 6-30).  (Amer. Soc. Test. M at. Tenta
tive Standards, 1932, 1166; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 
1022).—The definitions of the terms “ elastic limit ” and “ yield-strength ” 
published under the title “ Tentative Definitions of Terms Relating to Methods 
of Testing ” (see following abstract) are intended to be added, when adopted, 
to the present standard definitions.—S. G.

Tentative Definitions of Terms Relating to Methods of Testing (E 6-32 T).
 (Amer. Soc. Test. M at. Tentative Standards, 1932, 1111-1113; and Proc.
Amer. Soc. Test. M at., 1932, 32, (I), 967-969).—The terms “ elastic lim it” 
and “ yield-strength ” are defined.—-S. G.

Special Methods of Testing Aircraft Materials. David M. Warner (Aeronaut. 
Erig. (Trans. Amer. Soc. Mech. Eng.), 1932, 4,141-149; Rev. Sci. Instruments, 
1932, 3, 633).—A study of special methods employed a t Wright Field in the 
mechanical testing of characteristic aircraft materials and construction, to
gether with a practical exposition of the special equipment developed. The 
testing of welded joints, riveted joints and fittings, and of parts such as axles, 
wheels, and brakes is discussed, together with the combined loading of struts, 
columns, and beams. The proportional loading of wing ribs, the elimination 
of low-strength steel tubes, the reverse bcncling of streamline wires, the 
superiority of preformed cable, the determination of an economic pullcy- 
cablo diameter ratio, and the fatigue testing of streamline wires and of extra- 
flexible control cable arc dealt with in detail. The advisability of testing 
aircraft-engine materials over the temperature ranges to which they are 
subject in service is emphasized by the tension and Brinell results obtained 
°n typical light piston alloys. The importance of simulating service conditions, 
especially in all tests involving endurance in any form, is particularly stressed.

—S. G.
A Bridge Method of Testing Welds. J . R. Batcheller (Elect. Eng., 1932, 

51, 781-783; C. Abs., 1933, 27, 55).—A new method of testing welds can be 
applied in the field or in the shop. The apparatus consists o f : (1) an oscillator 
which supplies the a.c. for the operation of the bridge; (2) the bridge; (3) the 
exploring device for weld examination, and (4) the balance indicator which 
shows the condition of the weld. The hook-up is illustrated and the method 
of applying the tests is outlined.—S. G.

Understressing and Notch Sensitiveness in Fatigue. J- B. Kommers (Eng. 
Eeu-s-Record, 1932,109, 353-355).—By understressing materials in a rotating- 
beam machine at stresses below the endurance limit, the fatigue endurance 
is increased. The effect is discussed with special reference to test results 
obtained with low-strength cast iron. By progressively raising the stress in 
small increments a t intervals of 5 x  106 cycles, the fatigue endurance can be 
increased to a still greater extent. The effect of notching the specimen is less 
pronounced in cast iron than in steel, presumably because the flakes of graphite
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in cast iron are themselves discontinuities. Fatigue-testing of aluminium 
alloys, which have a very flat W  diagram, can be accelerated by a knowledge 
of imderstressing effects. If the endurance at a fixed stress is found to be 
increased by under-stress ins: at a lower value, the lower stress is probably 
below' the endurance Emit. If it is decreased, the lower stress is probably 
above the endurance limit-—J . C. C.

Tentative Methods of Bend Testing tor Ductility of Metals E 16-31 T -
  (Amer. & r . Tedt. M at. Tentative Shtn-hxrit, 1932. 1104—1106).—The
method consists essentially of free-bending with measurement of fibre elonga
tion. Bending forces are applied at the ends of the specimen and no additional 
forces are introduced at the point of maximum bending. The elongation of 
the fibres at the latter point is then measured. The full details of the method 
have not yet been worked out. There are obvious limitations—when the 
specimen bends completely or. itself without failure, and when it is so brittle 
that it breaks without showing any bend at all. The specimen pieces are 
rectangular, of width three times the thickness. All the surfaces should be 
smooth. For plate 1 in. thick the elongation is measured on a gauge length 
of 0-3 in. Fcr thicknesses of more than |  in. tee giuge-iength is i in. and 
in every case should be located a t the section of maximum bending. Speed 
of bending is not a vital factor provided actual shock is avoided. The pro
cedure is given, in. detail.—\V. A. C. X.

Cold Batd-Tesring Machine. Anon. (In .d tnm enti, 1933. 6. 54'-—A fcemi- 
test device should bend the bar with the minimum force, should introduce 
no lateral force, enable testing speed to be controlled, and should employ 
short specimens which need not be specially shaped. A device is described 
in which, the bar k  supported on 2 rollers of 6 in. radius and the load is applied 
by hardcued steel pins carried on the  end of a  column which, is grippe! a t  a 
standard compression, testing machine.—J .  C. C-

Tansa&rs "Method cf Tension Testing cf Metallic Materials 'ES-3ST'!-
  .Ivier. goo. if J / Xc-i.Vi/hv S u m k  1932. 1077—1092: and F r x .
A-ner. Sac. Te<~ Mac_ 1932. 32. I). 945-950 -—Generally speaking, increase 
cf speed attesting increases th e  valsesfoitnd fcryield-peinr and tensile strength. 
The speed of the head of the  testing machine should be such that the load can. 
be accurately weighed- The cross-head speed for a 2-in. gauge-Iength on a 
yteitstrengrir specimen, should not exceed 0-121 in. per minute. Perfectly 
axhtl Loading is essential. Various types of grips are illustrated and described. 
Specimens should be macamed s: that there are no severe strains lei: in. the 
material: the surfaces should be smooth, and the reduced sections symmetrical, 
become rooommenmirii:ns are made as to the sine and shape or test-pieces for 
inform : jiasses ■:£ mareriaL The correct defiaitfoos of the various important 
paysfoaf tests are amnSned by descriptions of the manner in which they may 
best be undertaken.—W . A. C. X.

Elcngaricii ahar Samtare In Cylindrical Tensile Test-cieces. G, Genncan 
M  :;nl, -rn  1933. 25. 233-245 . -  A mathematical study en  the

relations between the dengasioo. and the shape and dimensions of test-pfitee 
with special reference to steels, in  a short reply A. Bfcrteua expounds bis 
writ-known, rule and some cf the principles upon which the above work is 
based.—G- G-

i Btarivg- Methods cf Scckwril Easiness Testing ci Metallic Materials
S1S-32T1   M-ncr. rfofc. Tsai- Jf-ri. TVv.au: ro SCu i d t r . 1332. iofiifo-
IM 3r and Free- finer. foe. J ,< .  M u . .  1332. 32. I . 951-955'.—A descrip
tion ,;f the gRneni principles cf this method of hardness testing, and of the 
apparatus is gweu, iinutarions cf thickness cf material under test, according 
to its sa rire  and the degree cf loading required. are specified. A standard 
procedure is sfoscriited. and. to supplement '.his. the adjustment and calibra
tion cf i ce appisntas are .¡riven ht detail. la. all cicemostanees the machine
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should be free from vibration, and preferably mounted on a rubber cushion. 
The latch on the operating handle should also be cushioned. The specimens 
must be carefully prepared with smooth surfaces free from oxide scale. A 
standard time of application of the load is essential.—W. A. C. X.

Hardness Values for Electrochemical Products. Raymond R. Ridgway, 
Archibald H. Ballard, and Bruce L. Bailey (Electrochem. Soc. Preprint, 1933, 
May, 267-200).—Three methods of testing the relative hardness of electro
chemical products are described. The results obtained show that Moh’s 
scale can be extended as follows : (6) ortlioclase, (7) vitreous silica, (8) quartz, 
(9) topaz, (10) garnet, (11) fused zirconia, (12) fused alumina, (13) silicon 
carbide, (14) boron carbide, (15) diamond. On this new scale Stellite has a 
hardness of 8, tantalum carbide 11, and tungsten carbide 12.—A. R. P.

Some New Processes for Treating Metals. Edward G. Herbert (./. Coventry 
Eng. Soc., 1932, 13, 160-170).—The paper deals mainly with the application 
of the pendulum hardness test, the “ Cloudburst ” surface hardening treat
ment, and the magnetic treatment to steels. Reference is made to experi
ments on gold, nickel, brass, and Duralumin. I t  was possible to set up 
periodic hardness fluctuations by hcat-treatment, deformation, and rotaiy 
magnetic treatment and to stabilize the fluctuations by the action of a constant 
magnetic field.—R. G.

Tungsten Carbide Brinell Balls. Anon. (Metallurgist (Suppt. to Engineer), 
1933, 9, 21-22).—A review, summarizing and discussing a recent paper by 
H. Stvri (Metals and Alloys, 1932, 3, Dec.). Whilst the use of sintered tungsten 
carbide extends the useful range of the Brinell test, the upper limit is not 
greatly above tha t of the hard-steel ball, and the advantages are therefore 
small compared with those of the diamond pyramid.—R. G.

125 Kg. Hardness Testing Machine. Anon. (Engineering, 1933, 135, 505- 
506).—Illustrated article describing a Brinell hardness testing machine which 
will accurately apply loads from 5 kg. to 125 kg. easily and quickly. The 
load is measured by means of a calibrated spring, but since only a definite, 
small proportion of the load is applied to the spring, this latter retains its 
calibration for many years.—W. P. R.

Olsen Hydraulic Universal Testing Machines. Anon. (Machinery (AM-.), 
1933, 39, 362; also Instruments, 1932, 5, 79-80).—A brief description. The 
machines are equipped with a large self-indicating pendulum dial and a lever 
weighing system.—J. C. C.

Large Testing Machine Built for California Laboratory. Anon. (Eng. A~ews- 
Record, 1932, 108, 217-218).—An illustrated description of the 4,000,000 lb. 
universal testing machine built for the University of California. See J ., 1932, 
50, 308; this volume, p. 144.—J. C. C.

R A D IO L O G Y
Non-Destructive Testing. Anon. (Engineer, 1933, 155, 301).—Leading 

article in which is discussed the use of X-rays and y-rays for testing of metals.
—\Y. P. R.

Radiographic Examination of Pressure Vessel Welds. R. E. Hiller (Iron 
Age, 1933, 131, 736-739).—The methods employed in examining weld by 
X-rays and the technique of obtaining radiation pictures are outlined^

Apparatus for the Examination of Materials by X-Rays. O. Fischer 
(Autogene Metdttbearbeitung, 1932, 25, 321-325).—Describes the “ Metalix” 
apparatus. See this ./., 1932, 50, 560.—H. W. G. H.
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X II.—PYROMETRY

(Continued from  p. 32G.)
Industrial Pyrometers, Using the Expansion oi a Metal Alloy,—the Pyros.

 (Génie civil, 1933,102,405).—Illustrated article, describing a pyrometer
based on the expansion of a nickel-chromium-tungsten alloy bar. The 
pyrometer can bo used a t temperatures not exceeding 1100° C.—W. P. R.

Pyrometer Controller Employs New Principle. Anon. (Instruments, 1933, 
6, 67).—Cams driven from a synchronous motor are caused to operate mercury 
switches through a lever system which is “ set ” whenever the instrument 
pointer is brought down on a pallet by a depressor bar.—J. C. C.

Control of Thermal Operations with the Utilization of the Curie Point in
the Case of Tempering. ------ (Génie civil, 1933, 102, 331-332).—A general
discussion of the various methods of temperature measurement.—W. P. R.

Thermel Technique. Walter P. White (Rev. Sci. Instruments, 1933, [N.S.J, 
4, (3), 142-146).—Errors in precision measurements of temperature with a 
thermoelectric thermometer are discussed. With a copper-Constantan 
thermocouple, a precision of 0 0001° C. is reasonably attainable.—J. S. G. T.

XIII. —FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 326-327.)
Melting Point Determinations of Some Metallurgical Slags. Axel W ejnarth 

(iJemkontqrets Annuler, 1933,117,21-44).—The melting points were determined 
of a large number of ferrous silicates containing varying amounts of MnO, 
CaO, A120 3, and MgO, by measuring the electrical conductivity on slow cooling. 
Most of the silicates investigated correspond with the formulae 2RO-SiO,, 
4R0-3Si02, and RO-Si02. The results obtained indicate tha t there is no 
simple relation between viscosity and electric conductivity’, on account of the 
fact tha t the silicates have both electronic and electrolytic conductivity’ in 
solid as well as in liquid state. On the other hand, there is a relation between 
the viscosity and the temperature coeffs. of the conductivity. The increasing 
tendency of undercooling with the Si02 content and the number of com
ponents in the silicates is probably due to increased viscosity.—E. 0.

Oxide in Metal Castings (Concluded). E. Hohne (Z. ges. Oiesserei-Praxis : 
Das Metall, 1933,'54, 103-104).—See this volume, p. 266. A good cover 
and careful melting are of importance in minimizing oxidation of aluminium 
and aluminium alloy’s. To remove existing oxide, controlled deoxidation 
with deoxidizers of known composition and effect must be employed.—J. H. W.

The French Aluminium Company. Anon. (Mem. et Com.pt. rend. Soc. Ing. 
Civils France), 1932,9,1003-101S).—Describes the organization and lay’-outof 
a large French aluminium works and the manufacturing processes for various 
types of aluminium ware.—J. H. W.

Aluminium Fluxes. Anon. (Met. Ind. {Lond.), 1933, 42, 478).—A short 
note. The use of zinc chlorido as a flux for aluminium introduces zinc into 
the metal. In most cases, this does not matter, but where it  is not per
missible, cryolite or cryolite-containing mixtures should be used. The 
advantages of such cryolite mixtures as compared with zinc chloride are 
discussed.—J. H. W.

Pouring Contrivance for Casting Ingots for Aluminium Foil. H . Ober- 
miiller (Z. ges. Giesserei-Praxis: Das Metall, 1933, 54, 119-120).—Describes 
a machine for side pouring aluminium into inclined moulds which are gradually’ 
brought to the vertical as they’ are filled. The advantages claimed for this
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method are :—(1) no metal spray or cold shot; (2) oxide and scum are 
not included in the metal but remain on the surface; (3) absence of piping.

—J. H. W.
Aluminium Alloys. The Effect of Melting and Pouring Temperatures.

Edmund R. Thews (Canad. Chcm. M et., 1933, 16, 278, 280).-—A review of 
modern practice in melting and casting aluminium alloys.—A. R. P.

Aluminium Can Be Cast Dense and Free from Porosity in All Wall Thick
nesses. Anon. (Z. ges. Gicsserei-Praxis: Das Metall, 1933, 54, 179-180).— 
Zinc chloride is usually added to molten aluminium alloys to obtain sound 
castings, but, being hygroscopic, is liable to introduce moisture, and 
also chlorine gas into the metal. To obviate this, the use of “ Dr. Weiss 
Alutin ” as a cover is recommended. This melts a t 620° C., just before the 
aluminium, and is said to form a light fluid slag over the metal.—J. H. W.

Practical Foundry Considerations for Improving the Soundness of Alumin- 
ium-Alloy Castings. II. J . Rowe and E. M. Gingerich (Trans. Amcr. Found. 
-l&soc., 1932, 40, 527-546).—Unsoundness of aluminium alloy castings is due 
to (1) metal shrinkage during solidification, (2) occluded gases or (3) a com
bination of these two. The correct control of the foundry variables is reviewed 
and a summary is given of the various methods in use and suggested for the 
removal of gas and solid impurities by fluxes and other means. A bibliography is given.—R. B. D.

Process for Producing High-Quality Large Castings of Aluminium Light 
Alloys. W. Claus (Light Metals Research, 1933, 2, (24), 8).—Abstract of a 
paper read before the Yerein deutscher Giessereifachleute, 1933, but not 
published. I t  is considered tha t gas inclusions and porosity can never be 
entirely overcome by changes in alloy composition or mould design only. 
Means must also be found to bring about rapid cooling. Encouraging results 
have been obtained from the use of metallic sands, the use of solid and, if 
required, water-cooled moulds faced with finely-powdered good conducting 
material, and the use of moulds built from good or bad conducting material 
and faced with sheet.—J. 0. C.

Causes of Loss in Silumin. Anon. (Z. ges. Giesserei-Praxis: Das Metall, 
1933, 54, 161-162).—The principal cause of loss in melting Silumin, as with 
other aluminium alloys, is overheating. When the melt appears dark 
red, the temperature is about 650° C., and a pyrometer should be introduced 
and the temperature raised to 730°-740° C. ’ The metal is then skimmed, 
modified, and poured a t  about 720° C. If the temperature is allowed to 
reach, say, 830° 0., modification is wasted. Blisters and sand inclusions are 
further causes of waste. For aluminium or brass castings, green-sand is 
used. A good mixture for the moulding sand i s : coat dust 3 parts,
dry binding material 1 part, new sand 30 parts, and old sand 60 parts. The 
metal should not be allowed to remain molten for too long a time.—J. H. IV.

Aluminium Metallurgy. N. F. Budgen (Found. Trade 1933, 48, 241- 
243).—Abstract of a paper read before the Scottish Branch of the Institute 
of British Foundrymen. Briefly describes the production of aluminium 
from the ore by electrolysis and discusses the principal aluminium casting 
alloys and the methods of casting, melting practice, fluxes, the effect and 
removal of gases in aluminium alloy castings, and grain-refinement and 
control.—J. H. W.

Salving Aluminium Castings. N. R. Warre (Machinist (Eur. Edn.), 1933, 
77, 190b ) . —Welding is probably the most satisfactory method of repairing 
slightly defective aluminium castings. Porous castings can be treated with 
sodium silicate forced into the pores under pressure or by painting with linseed 
oil or lacquer after sand-blasting.—J. H. W.

Some Very Ancient Formula for the Preparation of Copper Alloys. A. 
Chaplet (Cuivre et Laiton, 1932, 5, 187).—Taken mainly from the Papyrus of
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Leyden and Bert helot’s “ Chimie des Anciens,” the examples quoted are prin
cipally interesting for their similarity to certain alloys which are in use at 
the present time.—W. A. C. N.

New Demands on the Bronze Foundry. J . Am ott (Found. Trade J . ,  1933, 
48, 27-28; discussion, 100).—Abstract of a paper read before the Newcastle 
Section of the Institute of British Foundrymen. Ordinary gun-metal or 
bronze is satisfactory for general use, but where a more durable alloy is 
required, the addition of nickel is very useful, and the addition of silicon still 
further increases the hardness. Such alloys containing upwards of 30% nickel 
are treated, as regards melting and deoxidizing, as nickel alloys. For high- 
strength castings, manganese-brass is recommended. For strength a t high 
temperatures, eopper-nickel alloys, such as Monel metal, give good results, but 
care must be taken to keep out undesirable impurities such as lead. Silicon- 
Monel metal is now being developed for certain applications. For alloys where 
lightness is essential alnminium-silicon alloys are used.—J. H. IV.

The Manufacture of High-Class Marine Propellers. Wesley Lambert (Met. Ind . (Land.), 1933, 42, 169-172, 201-202).—Read before the Institution of 
Engineering Inspection. The principles governing the design of marine 
propellers are laid down and the relative advantages of various types are 
discussed. .Manganese-brass, consisting of copper 56-5S, zinc 40-41%, or 
copper 48-50, zinc 45-47%, with not more than 1 %  of tin and of iron and small 
amounts of aluminium, manganese, niekel, and lead, is most frequently used 
for the manufacture of high-class propellers. The methods of melting, mould
ing, easting, machining, and inspecting are described.—J. H. W.

Some Factors Affecting the Soundness of Bronze Castings. E . J .  L. Howard 
(Found. Trade J ., 1933, 4S, 317-321).—Abstract of a paper read before the 
Lancashire Branca of the Institute of British Foundrymen. The effect on 
the soundness of bronze castings of shrinkage, distinguished as liquid, solidi
fication, and solid shrinkage, of gas absorption, of the presence of oxides, 
and of the casting temperature are described. The characteristics required 
of deoxidizers and the action and suitability of those commonly used are 
discussed and the basic principles for sound melting practice are laid 
down.—J. H. W.

Metals for Large Tablets. Anon. (Met. Ind . (Land.), 1933, 42, 489-490).— 
The methods of producing large metal tablets are repoussé work, kupronizing, 
and casting. For repoussé work, copper is usually used, but it is not com
pletely satisfactory for large work. Kupronizing consists of elecrrodepositing 
copper on specially prepared plaster or wood models, and enables very thin 
and light tablets to be made- Casting has many advantages, and bronze is 
usually used for this method, but Monel metal and other nickel alloys and 
aluminium alloys are also employed.—J . H. W.

Industrial Brasses. M. Lencauchez (Rev. Fonderie moderne. 1933, 27, 
81-88: discussion, 8S-S9).—Read before the Association Amicale et 
Mutuelle de Fonderie. The methods of melting and the different types of 
furnace and systems available for the manufacture of brass for various in
dustrial purposes are described. In  the diseussiou, various practical points 
were discussed.—J. H. W.

The Manufacture of Niekel-Manganese Brass. Auguste Le Thomas (Rev. 
ATicket. 1932. 3, 65-70).—A discussion of the general effects of special additions 
of small quantities of foreign elements to brass. Especial attention is directed 
to the influence on the mechanical and corrosion-resisting properties. The 
significance of, and methods for, calculating the zinc equivalence of a special 
brass are summarized. In  the preliminary consideration the choice of com
position. the selection of good primary constituents of the melting charge, 
and the methods of fusion and casting are important. The verification of 
the quality of the brass is undertaken in the following w ay , among others—
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analysis; rapid micrographic examination of a small specimen from the 
m elt; and a torsion test on a small specimen.—W. A. C. N.

A New Process for the Deoxidation of Nickel Brass and Nickel Castings. 
A. Heinz (Z. ges. Giesserei-Praxis: Das Metall, 1933, 54, 99-101).—Describes 
the use of a new deoxidizing agent called “ Alupliosphin N,” and compares 
the results w ith those obtained with the ordinary deoxidizing agents.

—J. H. W.
Magnesium Alloys of the Elektron Type for Casting. Methods of Preparation 

and Casting, Investigation of Mechanical and Casting Properties. M. Sharov 
and A. Maurah (Vestnik Metallopromishlennosti (Messenger o f  the Metal 
Industry), 1931, (4), 09-78; (7), 33-38).—[In Russian.] In melting magnes
ium alloys containing : (a) aluminium 4, zinc 3, and manganese 0-4%; 
(6) aluminium 10, manganese 0-3, and silicon 2% ; or (c) aluminium 2, man
ganese 0-2, copper 4, and cadmium 2%, the most suitable flux is magnesium 
chloride with the addition of 40% potassium chloride, and 10% calcium 
chloride or magnesium fluoride before pouring, to increase the viscosity. The 
use of iron crucibles coated with aluminium is recommended. In  pouring, the 
stream of molten metal is dusted with flowers of sulphur from a specially- 
designed atomizer. The use of pouring ladles is objectionable as this 
increases oxidation. Although the mechanical properties of alloys (a) and (c) 
are not affected by heating to 150° C. above the melting point before pouring, 
those of alloy (b) deteriorate after overheating by more than 100° C., hence the 
lowest possible pouring temperatures should be used. Increase in wall thick
ness lowers the mechanical properties, and casting in horizontal moulds is 
preferable to casting in vertical moulds. Precautions to avoid slag inclusions 
and air-bubbles in shaped castings are described and an extensive bibliography 
on casting Elektron is given.—D. N. S.

The Melting and Casting of Magnesium Alloys. Edmund R. Thews 
(Canad. G’hem. M et., 1932, 16, 68, 70, 73).—The following points are briefly 
discussed: crucibles, fluxes, melting conditions, casting, nature of moulds 
and cores, precautions to obtain clean and sound castings.—A. R. P.

White Bearing Metals. Anon. (Metallurgist (Suppt. to Engineer), 1933, 
9, 27-30).—A detailed summary and discussion of the second portion of a 
monograph by E. Fleisehmann. See tliis J ., 1932, 50, 774; this volume, 
p. 267.—R. G.

The Moulding and Casting of Architectural Decorations. Anon. (Inco, 
1932, 11, 18-21).—A description of the foundry methods used in producing 
the decorative castings for the Federal Reserve Bank of Pittsburgh.—R. G.

Geometrical Quantities of a Parallel Isothermal Surface System and their 
Graphical Representation. Tsunezo Kawasakiya (Tetsu-to-Hagane, 1928, 
14, (3), 244-252; Japanese J . Eng. Abs., 1932, 8, 78).—[In Japanese.] 
This paper deals with the theory of analytical expression of geometrical 
quantities of casting moulds or furnace walls, in which isothermal surfaces 
are assumed to be parallel. By introducing a new set of co-ordinates origin
ated by K., the distance, area, and volume of an isothermal surface system 
are expressed in the most general forms, containing hyperbolic functions and 
two constants which K. calls “ form factor ” and “ discriminating area." 
K. defines a geometrical resistance as the definite integral of the reciprocal 
of area with respect to its distance, and also a geometrical contact resistance 
as the reciprocal of the contact area. Subsequently two integral quantities 
are given, which are expressed in the most general forms and are useful to 
express the thermal energy stored in an isothermal surface system. Simpler 
expressions, and finally a numerical example, are given to illustrate the 
applications of graphical and mathematical calculations.— A u t h o r .

The Manufacture of Fine Castings in Non-Metallie Permanent Moulds. 
Erich Becker (Z. ges., Giesserei-Draxis: Das Mctall, 1933, 54, 201-202).—
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Describes the composition, preparation, and use of permanent moulds of 
ceramic material for making small castings for household and electrical 
fittings.—J .  H. W.

Centrifugal Casting of Non-Ferrous Metals. K. Hanscr (M itt. Forsch. 
Anal. O.H.H. K onzem, 1933, 2, 90-95).—The principles of centrifugal casting 
are described and illustrated examples are given of the use of this process for 
the production of large tubes of special brasses and other metals and alloys. 
Centrifugal casting yields much sounder products than sand-casting, and the 
finer grain-sizo and freedom from porosity result in a 20% increase in tensile 
strength with a 25-50% increase in elongation.—A. R. P.

Investigations of Centrifugal Casting of Phosphor-Bronze. B. P. Ruldn (Melallurg (The Metallurgist), 1932, 7, (2), 79-86).—[In Russian.] Experi
ments were carried out on the centrifugal casting of a  6% tin-bronze containing 
0-35% phosphorus, with a view to obviate the porosity and low density. The 
metal was cast a t 1150°-1250° C. into moulds rotating a t 940-460 r.p.m. Poor 
results were obtained a t the latter speeds. I t  is concluded th a t satisfactory 
dense, non-porous castings can bo obtained by this method. The resulting 
absence of surface defects, e.g. cavities, slag inclusions, &.C., minimizes the 
number of rejects. Wire, both annealed and work-hardened, drawn from 
these ingots shows superior mechanical properties to th a t drawn from ordinary 
ingots. The effect of temperature is marked a t 675, but negligible a t 940, 
r.p.m. The best results as regards density are obtained with high mould 
speeds, but inequalities in the density occur along the axis of revolution, 
especially when the difference between the initial and the final radius of 
casting is too great; this must be considered a disadvantage of the method.

—M. Z.
For Users of Cylindrical Shapes. Anon. (Inco, 1932, 11, 9-10).—A refer

ence to the development of the centrifugal casting process for non-ferrous 
metals. The mechanical properties of centrifugally-cast copper, bronze, gun- 
metal, manganese-bronze, and Monel metal arc given.-—R. G.

Non-Ferrous Metal Mould Castings. F. R. Francis (Canad. Chcm. M et.,
1932, 16, 299-300).—The preparation and properties of die-castings of tin- 
base, lead-base, zinc-base, aluminium, and copper-zinc alloys are briefly 
described.—A. R. P.

Die-Casting. A. If. Mundey (Metallurgia, 1933, 7, 194-196).—A general 
consideration of the process of die-casting includes a short history of the 
process, the classification of die-casting into two main divisions, namely 
gravity casting and pressure casting with a brief description of the types of 
castings made by each process, the reliability of the alloys used for die-casting, 
and a short reference to the methods and machines a t present used for the 
production of such castings. The alloys dealt with arc the low melting 
point, lead-base, tin-base, and zinc-base alloys, and the higher melting point 
aluminium alloys and copper-rich alloys, and tables are included giving the 
composition and mechanical properties of such alloy’s.—J. W. D.

Developments in Aluminium Alloy Die-Casting. Anon. (Machinery (Land.),
1933, 42, 61-66,121-123).—(I.—) An account of the practice of the Birming
ham Aluminium Casting (1903) Co., Ltd., in the production of gravity die- 
castings. Details are included of the compositions, characteristics, and 
mechanical properties of the principal light metal casting alloys. (II.—) Equip
ment for pressure die-casting and heat-treatment of aluminium alloys a t the 
above works, is described and illustrated.—J . C. C.

New Economies in Die-Casting. Gustav Hyselius (Machinery (AT.F.), 1933, 
39, 497-502).—An illustrated description is given of a system for reducing die 
costs by building up dies from small single cavity blocks mounted in a universal 
holder. Four of these holders are mounted so as to be fed by one machine,
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and in this way production is greatly increased. Any die can bo changed 
without disturbing the others.—J. C. 0.

Getting the Most out of Die-Castings. Anon. (Machinist (Ear. Edn.), 1933, 
77, 148- 149e ) . —The physical properties, principal characteristics, and 
applications of typical tin, lead, zinc, aluminium, and copper die-casting alloys 
are described.—J. H. W.

Operations on Wireless Components [Die-Casting], Anon. (Machinery 
(Land.), 1933, 41, 637).—Includes an illustrated description of a  method of 
constructing ganged tuning condensers. The plates and spindle, made of 
cadmium-plated steel, are assembled in a dio and arc secured together by a 
zinc-base alloy cast from a pressure feed die-casting machine.—J . C. C.

Artists and Engineers Co-operate in Production of Die Casting Hardware. 
.T. B. Nealcy (Iron Age, 1933, 131, 740-742).—The manufacture of zinc alloy 
die-cast motor-car parts as practised in the U.S.A. is outlined. The alloys 
consist of zinc with aluminium 4-10, copper 0-2-7, magnesium 0-0-04%, and 
have a tensile strength of from 35,000 to more than 50,000 lb./in.2. The 
casting temperatures are 750°-850° F. (400°-455° C.) and the alloys take a 
wide range of metal finishes by electro-plating or by lacquer and enamel 
dipping and spraying.—J. H. W.

Design of Product to Utilize Die Casting Instead of Machine Parts. Louis 
H. Morin (Amer. Soc. Mech. Eng. Pre-print, 1932).—Alloys used in modern 
die-casting practice may be classified into 5 main groups : (1) tin-base alloys; 
(2) lead-base alloys; (3) zinc-base alloys; (4) aluminium-base alloys; (5) cop
per-base alloys. M. gives a description of the general properties of typical 
alloys from each group.—W. P. R.

Report on Definition of Gating Terms. Dietert, Dwyer, and Handley 
(Trans. Amer. Found. Assoc., 1932, 40, 510-514).—Reference to the summary 
of replies to an A.F.A. questionnaire given herein will facilitate understanding 
of American literature on foundry work. A series of recommended terms is 
given.—R. B. D.

Foundry Cores and Core Binders. Lawrence E. Barringer (Better Enamelling, 
1932, 3, (2), 27-28; Ceram. Abs., 1932, 11, 606).—B. outlines the properties 
required in the baked foundry core. I t  has been found that the alkyd resin 
type of synthetic resin possesses all the qualifications necessary for the foundry 
core binder.—S. G.

The Sand Question in Regard to Light-Casting Production. Frank Hudson 
(Found. Trade J ., 1933, 48, 257-260, 264).—Abstract of a paper read before 
the Falkirk Section of the Institute of British Foundrymen. The physical 
properties required of sands for light casting production are described, and 
the control of moisture, strength, and permeability, the three fundamentals of 
foundry sands, is discussed. A number of tests and the interpretation of the 
results obtained, are given.—J. H. W.

Determination of [Grain] Fineness for Foundry Sands. G. Sulliotti and E. 
Capello (Usine, 1931, 40, (43), 33).—Abstract of paper presented to the 6e 
Congrfs International de Fonderie. Three methods arc available for deter
mining the proportions of different grain sizes in a foundry sand, viz. sieving, 
sedimentation, and elutriation. The residue, called clay matter, is further 
treated, by S. and C., by simultaneous sifting and sedimentation in an appar
atus used for soil analysis and the results (not given in the abstract) are said 
to bo illuminating.—H. W. G. H.

On Methods of Testing Casting Sand. Moritaro Fujita (Tetsu-to-Haganc, 
1928, 14, (3), 209-228; Japanese J . Eng. ,45s., 1932, 8, 77).—[In Japanese.] 
Various kinds of casting sand, presented by different Japanese factories, were 
investigated by means of chemical and mechanical analyses. A microscopic 
study was also carried out.—S. G.
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Sand Testing in the Foundry. W. Y. Buchanan (Found. Trade J ., 1033, 
48, 171-173, 191-192, 196).—Read before the Edinburgh section of the Insti
tute of British Foundrymen. Cf. this ./., 1932, 50, 391-392.—J. H. IN -

Some Foreign Methods of Testing Foundry Sands. H. lties (Trans. Amer. Found. Assoc., 1932, 40, 345-359).—A comparison of published details of 
European methods in contrast with American, in particular B.C.I.It.A. 
elutriation and A.F.A. sieve tests. The effects of density, permeability, and 
other properties arc considered. Several references are given.—R. B. D.

Foundry Mechanization. H. F. Coggon- (Metallurgia, 1933, 7, 171-172, 
174).—A description of a continuous-casting system which consists of a 
double bogie type of mould conveyor 400 ft. in total length and weighing more 
than 80 tons, with a load carrying capacity of more than 150 tons. The three 
advantages of such a system are : (1) better castings are obtained by rendering 
constant, those factors which, through their occasional variation, produce bad 
castings; (2) cheaper products are obtained by reducing the cost of production 
in many directions; and (3) less labour is used and such labour is employed 
under better working conditions. A sand preparing plant for use in conjunc
tion with such a system is also described.—J . W. D.

XIV.—SECONDARY METALS: SCRAP, RESIDUES, &c.

(Continued from p. 327.)
Treatment of Copper Wire Scrap. Edmund R. Thews (Engineer, 1933, 

155, 381-382).—Wire scrap is divided into 3 groups : (1) scrap from wire 
manufacturers; (2) scrap from consumers of wire; (3) scrap from unknown 
sources. By melting and casting into ingots the scrap copper can be advan
tageously used for making copper alloys. T. describes suitable furnaces 
for remelting and the various “ handling ” processes necessary to use scrap 
economically.—W. P.-R.

On the Use of Scrap in Castings. G. Muller (Z. ges. Giesserei-Praxis: Das 
Metali, 1933, 54, 159-101).—Scrap is often covered with dirt and oil and can 
take up an appreciable amount of moisture. Considerable care, depending 
on the condition of the scrap, is required when using it. I t  should be passed 
over a magnetic separator to remove the iron, and any white metal present 
must be removed. Scrap should not be used for making certain special alloys 
and aluminium scrap should not be used for any alloys. In melting scrap 
the shorter time of melting must bo considered in relation to the proportion
ately greater loss of metal in melting and the possibly poorer eastings.

XV.—FURNACES AND FUELS

(Continued from p. 32$.)
F U R N A C E S

Heat Transfer in Annealing Furnaces. G. Wagoner (M itt. Forsch. Ansi.
G.H.IL Konzem, 1933, 2, 85-89).—Mathematical. The heat transfer (a) in 
kg.-cal./m.2 hr. °C. for aluminium, copper, and brass is given by the expres
sion : a =  0-038 (2’0/100)3 -f- 10, where T 0 is the temperature of the furnace. 
A similar expression is derived for iron and a nomogram for determining the 
time required for heating various weights of metal to different temperatures 
in furnaces with various heating surfaces is constructed.—A. R. P.

The B.I.F. [British Industries Fair] at Birmingham. Anon. (Engineering, 
1933,135,183).—Various furnaces for melting non-ferrous alloys are described.

—IV. P. R.
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Design and Operation of Industrial Gas Appliances. E. A. Leask (Gas J ., 

1933, 202, 622-025).—Read before Manchester District Association of Gas 
Engineers. The design and operation of natural draught, recuperative, lead 
and typo melting furnaces, heated by town’s gas are discussed.—J. S. G. T.

Economies of Electric Heating. Chas. E. Foster (Engineering, 1933, 135, 
338).—A letter in which is discussed certain problems in the automatic control 
of temperature in electric furnaces for heating a considerable mass of material.

—W. P. R.
Economies of Electric Heating. W. L. Howe and G. H. F. Windiate 

(Engineering, 1933,135, 338).—A letter in which comparative figures arc given 
for the cost of running a furnace of internal area of 8-5 ft.2 on electricity and 
gas, respectively.—W. P. R.

Electrical Heat for Babbitting Bearings. W irt S. Scott (Heat-Treating and 
Forging, 1933, 19, 17-18, 20).—The process of melting down the Babbitt 
from old journal bearings, machining and turning the brasses, and Babbitting 
and milling the bearing is described. The use of electric furnaces for this 
process is discussed and considerable sa ving thereby in the cost of Babbitting is 
claimed.—J. H. W.

Economical Maintenance of Large Electric Furnaces. Anon. (Machinery 
(Lond.), 1933, 42, 127).—A heating element for an electric resistance furnace 
is in the form of a long hairpin attached by nuts to busbars a t the back of the 
furnace. I t  can be renewed in a few minutes even when the furnace is 
hot.—J .  C. 0.

Determination of Maximum Current Carrying Capacity of Furnace Elec
trodes. Bruce L. Bailey and Raymond R. Ridgway (Electrochem. Soc. Preprint, 1933, May, 147-162).—The behaviour of carbon and graphite electrodes 
in electric furnaces manufacturing abrasives is discussed. Both types of 
electrodes oxidize rapidly a t points a t which the surface temperatures reach 
500° C., and the joint resistance of screw-threaded electrodes limits the per
missible loading. The waste of power a t the electrode clamps may be reduced 
by lining the clumps with bronze. Graphite electrodes are generally superior 
to carbon, even those specially prepared for high current densities.—A. It. P.

Canadian Electric Furnace Industry. Alfred Stansfield (Electrochem. Soc. 
Preprint, 1933, May, 167-181).—Statistics are given of the growth of electro
thermal industries in Canada, producing aluminium, abrasives, ferro-alloys, 
and carbides, and of the use of electric furnaces for melting, annealing, and 
galvanizing ferrous and non-ferrous metals.—A. R. P.

Removal of Soot from Furnaces and Flues by Use of Salts or Compounds. 
P. Nieholls and C. W. Staples (U .S. Bur. M ines Bull. No. 360, 1932, 1-76; 
Ceram. Ahs., 1932, 11, 631).—A list of compounds which have been proposed, 
patented, or sold for this purpose is included. A detailed report of tests made 
and results obtained is also given.—S. G.

F U E L S
Electricity, Gas, and Other Fuels as Heating Agents. A. H. Barbour (Nature, 1933, 131, 32).—A condensed account of a paper read before the 

Institution of Electrical Engineers. Discusses the relative, practical advan
tages and economic aspects of electricity, gas, oil, coke, and other solid fuels.

—E. S. H.
The Industrial Uses of Gas. W. M. Carr (G asJ., 1933, 201, 552-558, 626- 

631).—Recent developments in the industrial use of town’s gas, its advantages 
compared with other fuels, and its efficiency in use are briefly discussed. The 
subjects discussed include ; soft-metal melting, drying ovens, non-ferrous 
metal melting, and bright wire annealing.—J. S. G. T.

The Use of Gaseous Fuel in South Wales Industries. A. .1. Cruise (Chem. 
and Ind., 1933, 52, 124-126).—A lecture to the South Wales Section of the
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Society of Chemical Industry, discussing the applicability and economic 
aspects of solid, liquid, and gaseous fuels, particularly in relation to the 
tinplate and chemical industries.—E. S. H.

The Development of Gas as an Industrial Fuel. Joseph E. White (Gas J ., 
1933, 202, 533-642).—Read before the Institution of Gas Engineers. De
velopments on the application of town's gas to industrial purposes in Newcastle 
and surroundings are briefly discussed.—J. S. G. T.

A Short Cut to the Ultimate Analysis of Coal. Leslie B. Bragg (Gas Age- 
Record, 1933, 71, 514-510).—Nomographs for determining the ultimate 
analysis of coal from its proximate analysis are discussed.-—J. S. G. T.

Blast-Furnace and Foundry Coke. Adolph Jenkner (Colliery Eng., 1933, 
10,10-13, 54-50).—(I.—) The importance of phosphorus and sulphur content 
is emphasized. Great stress is laid on the compressive strength, porosity, and 
friability of coke samples, and the limitations of certain testing methods are 
indicated. The standard method of strength testing adopted by the Midland, 
Northern, and Scottish Coke Research Committees is described. Reactivity 
must usually be balanced against friability. The Koppcrs method of deter
mining reactivity in the laboratory is described, and specimen reactivity 
curves are shown. (II.—) Methods of microscopic examination are discussed, 
and typical microstructures are shown, and correlated with the results of 
electrical conductivity determinations, apparatus for which is illustrated. 
I t  is confirmed th a t the reactivity of coke depends on the degree of graphitiza- 
tion : the relation between this and coking temperature is also studied.

—P. M. C. R.
On the Problem of the Reactivity of Foundry Coke. G. Heidhausen and 

P. Liebaldt (M itt..Forsch. Anst. O.H.H. K onzem, 1933, 2, 90-98).—Methods 
for determining the reactivity of foundry coke are described, and the value 
of the results in determining the suitability of the coke for use in cast-iron 
foundries is discussed.—A. R. P.

Pulverized Coal: Significance of Its Analysis to the Consumer. Rapier 
R. Coglilan (Rock Prod., 1932, 35, (23), 20-22; Ceram. Abs., 1933,12, 73).—
C. shows how to calculate, from the proximate analysis and the ultimate 
analysis of a coal, the combustible elements present and the amount of air 
required for combustion of a unit weight of coal. The proper amount of 
primary air in combustion may mean a saving of thousands of dollars in a 
million dollar annual fuel bill. Tabular data on coals are given.—S. G.

Marketing and Industrial Uses of Charcoal. R. S. McBride (Chem. and 
J  let. Eng., 1932, 39, 664-667).—The rate of operation of wood-distillation 
plants is governed directly by the extent of its use as a fuel and as a chemical 
raw material. The marketing and various uses of charcoal are discussed. 
Of 40-8 million bushels produced in 1929, 1-5 million bushels were used in non- 
ferrous metallurgy.—F. J .

Fuel. Arthur Grounds (Ann. Rep. Prog. Applied Chem., 1932,17,25-51).— 
A summary, with full references, is given of papers published during 1932 on 
fuels.—H. F. G.

The Application of Pulverized Fuel to the Foundry Industry. W. Boon 
(Proc. Inst. Brit. Found., 1931-1932,25,441-464; discussion, 464—474).—S. G.

XVI.-REFRACTORIES AND FURNACE MATERIALS
(Continued from pp. 32S-329.)

Some Uses of Refractory Material in the Foundry. J . G. A. Skerl (Refrac
tories J ., 1933, 9, 19-22, 59-60, 63, 91-94; and Found. Trade J . ,  1932, 47, 
369-372).—Read before the Sheffield and East Midlands Branch of the Institute 
of British Foundrvmen. A general review of the composition and properties 
of the principal refractories, especially those used in iron foundries, is under
taken.—J. H. W.



Refractories and Furnace Materials 385
Refractories for High-Frequency Furnaces. T. R. Middleton (Refractories 

J ., 1932, 8, (2), 47; Ceram. .16«., 1932, 11, 309).—The pro-fired clay or 
plumbago crucibles have been replaced by linings built up by other methods. 
Sintered linings, acid or basic, arc most generally used. In  preparing the 
lining, 2-3 in. of suitably graded refractory is first rammed on to the furnace 
bottom, and on this is bedded a hollow mild steel cylinder having its bottom 
end closed. The space between cylinder and coil is then carefully rammed 
with refractory, the furnace top and spout being finished off with brick and 
ganister or by any other suitable method. The procedure then consists in 
charging raw material into the cylinder and melting down slowly; the refrac
tory is thus sintered and bonded to the form of the cylinder. Such linings 
are satisfactory. Another type of lining is unfired silica or magnesite brick. 
The bricks are of special section, generally built into place without cement.

—S. G.
Refractories for Industrial Furnaces.—I. F. H. Norton (Fuels and 

Furnaces, 1932, 10, 383-392; Ceram. Abs., 1932, 11, 530).—N. discusses the 
following types of refractories used in the construction of industrial furnaces 
from the viewpoint of composition, manufacture, and physical characteristics : 
fireclay, kaolin, high-alumina, silica, magnesite, chrome, and special refrac
tories such as zirconia, magnesium spinel, silicon carbide, fused alumina, &c. 
The important characteristics of the various types of refractories are sum
marized in tabular form.—S. G.

Refractories for Industrial Furnaces, n .—Classification of Industrial 
Furnaces. F. H. Norton (Fuels and Furnaces, 1932, 10, 443—152; Ceram. 
-16s., 1932, 11, 530).—The classification of furnaces may bo made according 
to the fuel used, the size, the maximum temperature required, continuous and 
intermittent, according to the type of slag occurring in the process, and accord
ing to the utilization of the heat produced. The last classification would 
include furnaces; (1) which produce a heated product, (2) used to alter the 
physical structure of a  material, (3) used for melting, (4) required to produce 
a chemical reaction (a combination of the chemical reaction and melting 
furnace), and (5) for utilizing the heat produced for power or to supply heat 
to some external unit such as a  drier. Data on a large number of typical 
furnaces in regard to the types and amounts of refractories used, as well as 
their life, are presented in concise tabular form.—S. G.

Refractories for Industrial Furnaces. HI.—Selection of Refractories. 
F. H. Norton (Fuels and Furnaces, 1932, 10, 521-528; Ceram. Abs., 1932, 11, 
618).—N. discusses the selection of refractories for particular conditions such 
as constant temperature (never falling low enough to cause serious spading), 
and variable temperature (having more or less rapid temperature changes in 
the spalling range) applications, as well as the testing of them for special 
purposes.—-S. G.

Limits of Refractoriness. Anon. (Tonind. Zeit., 1933, 57, 149-150).— 
The limits of refractoriness may be considered as the melting point of the liigh- 
melting oxide. For use on a large scale a mixture of zirconia with 10% of 
magnesia is probably the most refractory. In  inert or reducing atmospheres or 
in a vacuum, however, the carbides of zirconium, hafnium, tantalum, niobium, 
titanium, molybdenum, and tungsten, the nitrides of titanium, zirconium, 
hafnium, and tantalum, and the borides of zirconium, hafnium, and tungsten 
must be taken into consideration. The substance with the liighest known 
melting point (4215° C.) is a mixture of 4 parts of tantalum carbide with 1 
part of hafnium carbide.—B. Bl.

Super-Refractories. A. Granger (Ceram. Yerrerie, 1932, 189-192, 245- 
248, 301-304; Ceram. Abs., 1933, 12, 63).—G. considers all materials having 
a fusion point higher than that of dehydrated kaodnite (cone 35) as super- 
refractories. In  this class are included the anhydrous aluminium sidcates, 
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hydrated aluminates, natural and artificial corundum, chrome, the R 0 2 group 
including zirconia and thoria, the RO group, of which magnesia and beryllia 
are important, graphite and silicon carbide, and the nitride and carbide of 
boron. The uses, characteristics, composition, and preparation of these 
materials are discussed in detail.—S. G.

Refractory Materials.  Hayes (World Power, 1932, 1, 49-54; Ceram.
.•16a., 1932, 11, 311).—H. discusses the question of resistance to corrosion and 
such factors as the nature and physical properties of the matrix of the material, 
its capacity to resist internal strains, the cohesion between the matrix and 
grog particles, and the effect of temperature variation on the matrix. Fria
bility or the tendency of a refractory composition to crumble under service 
conditions is often due to the absorption of metallic oxides. Other properties 
of refractory materials dealt with are thermal and electrical conductivity, 
reversal and permanent expansions, sudden changes in temperature, and the 
causes and tests for spalling.—S. G.

Theory of Spalling. F. IV. Preston (J. Anter. Ceram. Soc., 1933, 16, 131- 
133).—This paper registers objection to the purely mathematical parts of
F. H. Korton’s treatment of the subject (ibul., 1925, 8, 29-39).—The physical 
nature of the spalling process will be dealt with later.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Method of Test for 
Porosity and Permanent Volume Changes in Refractory Materials (C 20-20).
 (Awier. Soc. Test. M at. Tentative Standards, 1932, 1141-1142; and Proc.
Amer. Soc. Test. M at., 1932, 32, (I), 997-998).—-Changes to Section 5, 
paragraphs (c), (d), (e), (f), (g), and (k), and a new paragraph are proposed.

—S. G.
The Disintegration of Fireclay Products by Carbon Monoxide. A. T. Green, 

W. Hugill, and H. EUerton (Bull. B rit. Refract. Res. Assoc., 1932, 39-44; 
Power and Fuel Bull., 1932, (16), 63).—For prevention of disintegration in 
those circumstances of industrial use which include an atmosphere of carbon 
monoxide, it is desirable that the clay be carefully selected and picked before 
manufacture, so that the presence of ferruginous nodules be reduced to a 
minimum. I t  is further suggested that the higher the maturing temperature 
within the limits of the production of a satisfactory product, the better the 
resistance to their disintegration.—S. G.

The Significance of Permeability of Gases in Relation to the Texture and 
Industrial Usage of Refractory Materials. F. H. Clews and A. T. Green (Bull. Brit. Refract. Res. Assoc., 1932, 3-11; Power and Fuel Bull.. 1932, (16), 63). 
—An attempt is made to illustrate the additional useful information that 
measurements of the permeability to gases can yield in regard to the structure 
and texture of refractory products. A few instances of industrial installations 
when gas losses may occur directly as a result of the permeability of the re
fractory materials are considered, but greater weight is attached to the 
relation of the permeability to gases to the mechanism of corrosion in different 
types of industrial service.—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Method of Test for
Softening Point of Fire-Clay Brick (C 24-31). ------ (Amer. Soc. Test. M at.Tentative Standards, 1932, 1142-1144; and Proc. Amer. Soc. Test. M at., 1932, 
32, (1). 99Srl000).—I t  is proposed to change the title to read “ Standard 
Method of Test for Determining the Pyrometric Cone Equivalent of Fire Clay 
and Fire-Brick.” Changes are also proposed to Sections 1, 2. and 3, for which 
the original must be consulted.—S. G.

Refractory Fireclay Ware Produced by the Method of Dry Pressing at the 
Chasov-Yarsk Plant “  Ukrogneupor.”  P. P- Budnikov (Dome:. 1932, (12), 
58-60: C. Abs., 1933, 27,2547).—[In Russian.] Refractory bricks, crucibles, 
and large blocks were prepared by the dry-press method.—S. G.
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Proportioning the Grain Size in Clay Refractories. Stephen M. Swain and 

¡Stuart M. 1 helps (J. Amer. Ceram. Soc., 1931, 14, 884-898).—A brief review 
is given of previous work pertaining to proportioning of the particle sizes, 
lixperimcntal work presented concerns the proportioning of 3 sizes of flint 
clay, lo  the proportioned particle sizes there were added different amounts 
of plastic or bond clay. The effects of proportioning on density, porosity, and 
change during firing are given. Clays from two producing districts were used, 
and although the experimental work on these was comprehensive, similar 
uork should bo continued in plant-scale operations. The summary presents 
the benefits which may be expected from proportioning particle sizes of fireclay 
mixes used in refractories.—S. G.
p i N,0t“ .?n structure of Refractories. S. M. Phelps (Blast Fur. and Steel 

tewf, 1 932, 20, 543-544).—Presents comments of a general nature on work
i a o o  i ' aS the subject of a PaPer published in the J . Amer. Ceram. Soc., 1931, 
14, 884-898. See preceding abstract.—R. Gr.

Introduction of Secondary Kaolin in the Firebrick Mix for the Purpose of 
increasing the Alumina Content and the Refractoriness. P. P. Budnikov and 
l tm  “  V1 y ( % •  dm L keram. Ces., 1932, 13, 253-256; Ceram. Abs., 
1931., 11, 616).-—Details are given of some experiments on the addition of a 
secondary kaolin to a refractory mix in order to improve its refractoriness and 
other properties.—S. G.

Utilization of Semis-Bugu Corundums for High-Grade Refractories. E.
[Tram . Ceram. Res. Inst. (U .S .S .R .), 1932, (34), 20-11; Ceram. Abs., 

1933, 12, 64).—K. describes attem pts made to use powdered corundum for 
trie manufacture of refractory products. The results were as follows : (1) 
-the refractoriness of the products amounted to Seger cone 39. (2) The soften
ing under load of 2 kg./cm.2 began a t 1420°-1500° C.; for products fired to 
oeger cone 2G or 32, the softening began between 1525° and 1630° C. A com
plete softening appeared a t about 1070° C. (for some samples, 1710° C.). The 
products shrink veiy little 111111 increased temperature; their capability of 
absorbing water a t Seger cone 12 or 14 amounted to from 10-7 to 17-8%. (3)
1 he sensitivity to changes of temperature was determined. The stability 
to changes of temperature of corundum products is similar to tha t of grog 
products of high grade. (4) The resistance to the attack of slag was shown 
o be high, and considerably higher than that of grog brick with a high alumina 

,C,0nix'r1'^' (5) A microscopical investigation of the products of (4) showed 
that they did not contain any mullite crystals and that their chemical resistance 
is due to corundum crystals.—S. G.

Sinterkonmd, a Ceramic Material of High Quality. Anon. (Sprechsaal, 
193:., 65, 526).—See this volume, pp. 273, 329.—S. G.
. Graphite as a Refractory. Richard H. Stone (J. Amer. Ceram. Soc., 1933, 
16, 96-101).—Some properties of graphite are discussed and industrial applica- 
10ns as a refractory are enumerated. Previous work on graphite, particularly 
uring the Great War, on graphite crucibles, is reviewed; tha t work was 
•irected towards the discovery of a substitute for imported graphites and 

clays. Since peace-time conditions were restored manufacturers have returned 
o foreign sources of raw materials, and some reasons for this tendency are 

ad\ anced. Analyses of several foreign and domestic graphites are tabulated, 
tteports are given of experiments on the thermal conductivity of clay-graphite 
odies with the effect of varying percentages of graphite on the conductivity.

—S. G.
io\ ^ a!\nebc Refractories. P. P. Budnikov and Z. Ya. Tabakov (Domez, 1932,
' C7 Abs., 1933, 27, 2547).—[In Russian.] A review.—S. G.

Thermal Conductivity of Magnesite Brick. Gordon B. Wilkes (J. Amer. eram. Soc., 1933, 16, 125-130).—The thermal conductivity of magnesite
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brick has been determined from 200° to 2500° E. (03°-1371° C.) with a new 
type of furnace, and the results compared with those of previous investigators.

—S. G.
Method for the Removal of Iron from Ceramic Materials. R. Staufer and K. 

Konopicky (Tonind. Zeit., 1933, 57, 126-127).—Sulphuric acid dissolves iron 
compounds only very slowly, but an cquimolecular mixture of sulphuric acid 
and ferrous sulphate with a little ferric sulphate is almost as effective a t 50°- 
60° C. as concentrated hydrochloric acid.—B. Bl.

XVII.—HEAT-TREATMENT

(Continued from p. 329.)
Tentative Revisions of A.S.T.M. Standards. Standard Definitions of Terms 

Relating to Heat-Treatment Operations (Especially as Related to Ferrous
Alloys) (A 119-30).  (Amer. Soc. Test. M at. Tentative Standards, 1932,
1129-1130; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 9S5-9S6).—Changes 
are made to the definitions of the terms : “ heat-treatment ” ; “ annealing ” ; 
“ normalizing ” ; and “ tempering ” and a new definition is given of the term 
“ nitriding.”—S. G. _____________

XVIII.—WORKING

(Continued from  p . 330.)
Improvements in Rolling-Mill Design. Alfred F. Dixon (Metallurgia, 1933, 

7, 101-154).—Developments in plant and equipment, as well as improved 
technique, are responsible for much of the progress achieved during recent 
years in rolling mills, resulting in increased accuracy and improvement in the 
quality of the products. The improvements made in design are summarized 
and discussed with reference to various types of rolling mills. Recent develop
ments in mills for the hot-rolling of non-ferrous metals have resulted in the 
installation of plant embodying mechanical improvements, which have con
siderably increased production, reduced labour and maintenance charges 
and a t the same time enabled better products to be rolled more efficiently 
and expeditiously. A plant on such lines for the hot-rolling of nickel and 
nickel alloys consisting of two 3-high mills is discussed in detail.—J . W. D.

Rolling of Light Alloys in Cogging Rolls. V. M. Aristov (Kiimash-Izvestia  
Xauchno-issladovatelskogo Instituta Mashinostrocnia i Metalloobrabotl-i (Bulletin 
o f the Scientific Besearch Institute o f Machine-Building and Meial Treatment),
1932, (2), 123-130).—[In Russian.] Experiments on the rolling of aluminium 
alloy rods containing copper 2-48, magnesium 0-32, manganese 0-01, silicon
0-05, and iron 0-33% in grooved cogging rolls, show th a t this method is 
applicable to light alloys. In  the open grooves of the rolls, a marked spreading 
of the metal is observed. The number of passes for the light metals is about 
the same as for ferrous metals. The average rate of rolling for the above alloy 
was 0-6-1 -5 in./second, and the Brinell hardness (1000/10/30) was increased by 
rolling from 35 (annealed value) to 44.—N. A.

Aluminium Strip Mill. Anon. [Met. Ind . (Lond.), 1933, 42, 525-526).— 
Describes a complete rolling-mill plant equipment for the production of 
aluminium strip, recently installed a t Sheffield.—J . H. W.

Temperature Control on Sheet and Tinplate Rolls. Anon. (Fuel Economist,
1933, 8, 4S9-490).—A paper published in Proceedings of the Royal Swedish 
Institute for Scientific Industrial Research. Losses incurred in the breakage 
of rolls in sheet and tinplate rolling mills are largely due to over-heating, and 
an experimental plant devised to measure accurately the surface temperature 
of the rolls is described.—J . S. G. T.
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Modem Lubrication on Hot Mills. Robert M. Gordon (Blast-Fur. and Steel 

Plant, 1933, 21, (5), 251-254).—Of direct application to stecl-mill plant, but 
tbo information is useful for non-ferrous practice.—R. Gr.

Reading of the Rolling Pressure with the Watt-Meter. L. Weiss (Z. Metall- 
kunde, 1933, 25, 98-99).—A supplement to papers by W., see this J 1931, 
47, 298, 401.—M. H.

Conserving Power by Electric Drag. A. L. Krause (Blast-Fur. and Steel 
Plant, 1933, 21, (4), 211-212).—Describes the use of an electric drag generator 
instead of the usual mechanical friction drag customarily used on sheet mills. 
Varying loads with subsequent varying speeds result in shocks and back lash 
in the roll couplings, unless minimized by the use of a brake. A brake con- 
sisting of a generator geared to the roll train conserves the power, gives superior 
operation, and reduction in maintenance.—R. Gr.

Bearings for Rolling-Mill Gear Drives. F. Waldorf (Blast-Fur. and Steel 
Plant, 1933, 21, (4), 201-206, 219).—Outlines the principles to be followed in 
selecting bearings for steel plant rolling mills in particular, but the principles 
are of universal application. The method of calculating maximum bearing 
loads is given and brief reference is made to bearing selection, mounting, and 
lubrication. Specific data are given in the case of a German mill.—R. Gr.

Mill Lift Table. Anon. (Blast-Fur. and Steel Plant, 1933, 21, (1), 62).— 
Describes a new Schloemann lift table for 2- or 3-high mills. Conveyor chains 
move the material to the rolls.—R. Gr.

Preparation of Lead and Tin-Foil for the Manufacture of Capsules. Anon. 
(Maschinenhonstrulcteur, 1933, 66, 35-36).—For metal capsules a lead-tin 
alloy is employed, 0-5% tin being the proportion preferred; after cutting and 
forming sheet of this composition plated with tin, the waste is remeltcd, and 
the composition adjusted by additions of lead. If a gold or silver coating is 
required, the tin plating must be heavier; careful handling of scrap is therefore 
essential for economic working. The rolling, lubrication, and cleaning of the 
metal sheet are described, as arc the preparation and cleaning of tin-foil; for 
some classes of work tinned lead is substituted for tin, necessitating some 
modifications of the process. Details of the rolling processes are tabulated.

—P. M. C. R.
Special Bronze for Telephone and Telegraph Conductors. HI.—Wire 

Drawing, Dies, and Lubricants. Samuel J . Rosch (Wire and Wire Products, 
1933, 8, 40-41).—P art of an article by F. Freude published in Metallbörse, 
1931, 21, 1491, 1539, 1673, and translated by R. The translation appears to 
be incomplete. See this J .,  1932, 50, 376.—J. H. W.

New Light on Wire-Drawing. F. C. Thompson (Wire and Wire Products, 
1933, 8, 69-72, 93, 101-103).—Discusses the relation between tension and 
drawing speed, lubrication, tension and tensile strength, die material and 
design, die angle and pou'er consumption, rotating dies and the number of 
passes for a given reduction.—J. H. W.

Rotary Piercing and Extrusion for Tube Manufacture. Gilbert Evans (Metallurgia, 1933, 8, 45-47).—The advantages and disadvantages of rotary 
piercing and extrusion, more particularly with regard to non-ferrous tube 
manufacture, are discussed, special reference being made to the Mannes- 
niann and Stiefel processes, which have been almost universally adopted. 
Features of the extrusion process which are considered are the need of turning 
the outside of the solid bület, the value of preliminary boring of one or both 
ends of the billet as a means of securing concentric walls, and the speed a t 
which various mixtures may be extruded. Many of the points raised are 
debatable, the solution depending on prevailing conditions. Considera
tion is also given to the progress which has been made in the extrusion process.

—J . W. D.
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Machine and Other Forging Methods. F. W. Spencer (•/. Coventry Eng. 
Soc., 1932, 13, 59-50).—A review, describing drop forging, machine forging, 
press forging, and electrical upsetting processes. The various types of plant 
in use are illustrated and described. The advantages of the different methods 
and the structures of the products are briefly discussed.—R. G.

Hot Pressing of Hard Brass. R. Hinzmann (Jlet. Intl. (Lond.), 1933, 42, 
520).—Abstract from Z. MetaUkunde, 1933, 25, 07-70. See J . ,  tins volume, 
p. 270.—J . H. IV.

Forging and Die Stamping of Light and Ultra Light Alloys. [E.] Decherf 
(Genie civil, 1933, 102, 338).—Abstract from Aciers spéciaux, 1932, 7, 
329. See J . ,  this volume, p. 214.—\V. P. R.

The Hammering and Fashioning of Sheet Copper. G. Dubois (Cuivre el 
Laiton, 1932, 5, 245-254).—An interesting and instructive article on the 
coppersmith’s art. I t  is illustrated profusely and D. is careful to explain the 
various steps—even to a mathematical exposition of the layout for particular 
classes of work.—W. A. C. X.

Researches on Cutting Force. II.—On the Relation between the Cut
ting Force of Metal and its Mechanical Properties. Makoto Okoshi (Bihcagaku  
Kenkyô-jo Iho (Bull. Inst. Phys. Chem. lies. Japan), 1931, 10, 1158-1205). 
—[In Japanese.] See this J . ,  1931, 47, 455.—S. G.

Researches on Cutting Force. IH.—On the Relation between the Cut
ting Force of Metal and its Mechanical Properties. Makoto Okoshi (Rikimgaku 
Kcnkyô-jo Iho (Bull. Inst. Phys. Chcm. lies. Japan), 1932, 11, 175-262; 
Japanese. J .  Phys. Abs., 1933, 8, (1), 5).—[In Japanese.] In  report I I  of 
“  The Researches on Cutting Force,” O. discussed the relation between 
the cutting force of coppcr-zinc cast alloys and their mechanical properties, 
and ascertained that there is a linear relation between the cutting force and 
the work done in the shear test. In this report, O. discusses whether the 
above relation exists in the eases of cold-worked 70: 30 brass, annealed 70: 30 
brass, quenched 60: 40 brass, hot-worked 60: 40 brass, 60 : 40 brass containing 
a small amount of lead, and other metals such as mild steel, bronze, east 
aluminium, rolled aluminium, tin, &c.—A u t h o r .

Researches on Cutting Force. IV.—On the Relation between the Cut
ting Force Acting at the Twist Drill and the Mechanical Properties of Working 
Material. Makoto Okoshi (Riktcagaku Kcnkyo-jo Iho (Bull. Inst. Phys. 
Chem. Mes. Japan), 1932, 11, 263-269; Japanese J .  Phys. Abs., 1933, 8, (1), 
6).—[In Japanese.] 0 . examines whether the relation found in reports I I  
and I I I  do or do not exist in the case of the drilling action of the twist drill. 
The materials used in these experiments were mild steel, bronze, brass, copper, 
aluminium, zinc, and tin. According to the experiments, there seems to be a 
linear relation between the cutting force of the twist drill and the work done 
in the shear test.—A u t h o r .

Hard-Facing [Stelliting] in Machine Manufacture. J .  C. Huston (M a
chinery (A'.F.), 1932, 38, 513-514).—Examples are given of the use of the 
process of applying a layer of wear-resisting alloy in the manufacture and 
salvage of punches, dies, and machine parts.—-J. G. G.

Machining the Magnesium Alloy Elektron. Anon. (Machiner;/ (AM’.),
1932. 38. 532-533).—Tvpieal cutting tools suitable for machining Elektron 
are illustrated, and a brief account given of the properties and applications of 
the alloy.—J. G. C.

Selecting the Right Cutting Tools in a Modern Machine Shop. J .  M. High- 
dueheck (Machinery (A'. 1'.), 1932, 39, 30-32, 172-175).—The results of cutting 
tests a t speeds from 25 ft./m inute to 300 ft./m inute on S.A.E. 1035 heat- 
treated steel using tools of tungsten and tungsten-cobalt high-speed steels, 
Stellite, tantalum carbide, and tungsten carbide are tabulated. The fields 
of application of these materials are discussed, and some results obtained in 
production work quoted.—J . G. C.
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Some Results Obtained Through the Use of the New Cutting Alloys. Anon. 

(Machinery (N .Y .), 1932, 38, 680).—General.—J. C. C.
Recording the Progress in Metal-Cutting Steels and Alloys. Anon. (M achinery (N .Y .), 1932, 38, 642).—An editorial review of the uses and charac

teristics of the principal cutting alloys.—J. C. C.
A Demonstration of [Stellite] J-Metal Tools. Anon. (Machinery (N. Y.), 

1932, 39, 281).—A lathe tool of Stellite J-Metal was heated by a blowpipe 
while undergoing a cutting test on a mild steel billet. I t  was in good 
condition after 16 hrs. of continuous work.—J. C. C.

Molybdenum Titanium Carbide Cutting Tools [Cutanit], Anon. (Machinery 
(Loud.), 1932, 40, 365-367).—“ Cutanit ” is a sintered alloy containing 
molybdenum and titanium carbides, but no tungsten, and is produced in 
one grade for machining all materials. The results of cutting tests under a 
variety of conditions are quoted.—J. C. C.

New [Aluminium Alloy] Piston Material Cut by Carbide Tools. Anon. 
(Machinery (N .Y .), 1932, 39, 10-11).—Examples are given of the use of 
tungsten carbide tipped tools for machining pistons from “ Lo-Ex,” otherwise 
known as “ Alcoa 132 ” aluminium alloy. This is extremely abrasive to cut
ting tools, contains 12-14% silicon, and is remarkable for its very low thermal 
expansion. The life of carbide-tipped fluted drills used on this alloy was 
greatly prolonged by making the bushings and shanks of Nitralloy steel.

— J . C. C.
The Present Status of Cemented Carbide Tools. Malcolm F. Judkins 

(Machinery (N .Y .), 1932, 38, 643-649).—A review of the design and operation 
of cemented tungsten carbide cutting-tools. Details of the performance of 
typical tools are tabulated.—J. C. C.

New Developments in Hard Carbide Materials. Gregory J . Comstock 
(Machinery (N . Y.), 1932, 38, 735-737).—When tungsten carbide tools are used 
for machining steel, “ chip cavities ” are formed owing to the chips seizing 
directly behind the cutting edge. Tantalum carbide tools do not develop 
this defect, but the particles of tantalum carbide lack strength. Both defects 
are overcome by tungsten carbide tools cemented with an alloy of tantalum, 
tungsten, carbon, and cobalt.—J . C. C.

Experiments with Cemented Tantalum Carbide for Turret Lathe Operations. 
M. E. Lange (Machinery (N .Y .), 1932, 38, 655-657).—Cemented tantalum 
carbide tools do not develop “ chip cavities ” when machining steel. Photo
graphs are given of the chips produced under various operating conditions 
when using such tools having chip-curler grooves ground on the top surface.

—J. C. 0.
The Application of Carbide-Alloy Tools to Turret Lathes. George M. Class 

(Machinery (N .Y .), 1932, 38, 671-672).—Modem turret lathes are well suited 
for the use of carbide-alloy tools.—J. C. C.

Boring—An Ideal Application of Tungsten Carbide. R. R. Weddell 
(Machinery (ALT'.), 1932, 38, 753-754).—The design and operation of inserted- 
blade boring tools are briefly discussed.—J. C. C.

Carburettors Bored with Tungsten Carbide. Anon. (Machinery (K. Y .), 1932, 
38, 697).—Tungsten carbide cutter bits are used for the rapid rough-boring of 
carburettor bodies.—J. C. C.

Precision Boring with Diamond and Cemented Carbide Tools. Anon. 
(Machinery (N .Y .), 1932, 38, 823-825).—Details are given of the use of boring 
tools tipped with cemented carbides for producing accurate and highly finished 
holes at high speeds in bronze, aluminium, and Bakelite.—J . C. C.

_ Tungsten Carbide Broach Produces over a Million Pieces. Anon. (Machinery 
(ALT'.), 1932, 38, 695).—A broach fitted with tungsten carbide teeth and 
designed for finishing automobile valve guides is described and illustrated.

—J . C. C.
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Precision Drilling. Anon. (AutomobiUech.-Z., 1932, 35, 74-76).—The use 
of carefully controlled drives and Widia or diamond tools is stated to give a 
clean surface and complete freedom from structural distortion, together with 
great accuracy, and a specially adapted maclune is described and illustrated.

Speeds and Feeds for Cemented Carbide Milling Cutters. Anon. (Machinery 
(N .Y . ) ,  1932, 38, 480a ) . — D ata sheets.—J . C. C.

Determining the Value of Tungsten Carbide Milling Cutters. B. 1’. Graves 
(Machinery (N .Y .), 1932, 38, 650-653, 761-763).—Details arc given of the 
results of a series of tests on the effect of cutter design, rate of feed, and cutting 
speed in milling east iron with tungsten carbide cutters. I t  is concluded tha t 
a speed of from 200-235 ft./minuto is most generally suitable, with a feed 
which will give a chip of from 0-008 in. to 0-013 in. per tooth. Some particulars 
are also given of tests on tungsten carbide tools for machining steel and bronze 
in automatic screw machines.—J. C. C.

Economic Factors Affecting the Use of Carbide-Tipped Milling Cutters. 
Millard Romaino (Machinery (N .Y .), 1932, 38, 665-669).—A general review, 
illustrated by details of the tools chosen for the various milling operations 
on the cylinder blocks and heads of a twelve-cylinder motor-car engine.

—J. C. C.
Milling with Carbide Insert Cutters. Frank W. Curtis (Machinery (N .Y .), 

1932, 38, 685-689, 749-752).—The special precautions necessary when milling 
with carbide insert cutters are discussed, and typical examples of their 
applications are illustrated. Details of the methods of milling aluminium, 
cast iron, and steel, and recommendations on grinding procedure are given.

—J. C. C.
Using Super-Hard Tools for Planer Work. Anon. (Machinery (N .Y . ), 

1932, 38, 670).—A brief review of the conditions under which tungsten carbide 
tools may be used for planer work.—J. C. C.

Can Tungsten Carbide Tools be Used Successfully on Planers? Coleman 
Sellers (Machinery (N .Y .), 1932, 38, 774).—Tungsten carbide is not satis
factory for general use on planers owing to its inherent weakness. Its  use in 
special circumstances is discussed briefly.—J. C. C.

Long Life of Tungsten Carbide Tools in Machining Automobile Parts. 
Anon. (Machinery (N .Y . ), 1932, 39, 247-248).—Details of the service life and 
cost of typical tools.—J. C. C.

Wimet-X Cutting Alloy. Anon. (Machinery (Lond.), 1932, 40, 315, 466). 
—Wimet-X is a new grade of Widia tungsten carbide alloy which is suitable 
for machining steel. With this alloy, the steel chips do not tend to seize and 
cause undue wear to the tool.—J. C. C.

Why are there Several Grades of Widia Cemented Carbide Materials ? Roger 
D. Prosser (Machinery (N .Y .), 1932, 38, 770-771).—A brief account of the 
purposes for which each of the 5 grades of Widia is suitable.—J. C. C.

Tantalum Used as a Binder for Tungsten Carbide. Anon. (Machinery 
(N .Y .), 1932, 38, 488).—A brief note. Cutting alloys are being mado from 
tungsten carbide (which is less brittle than tantalum  carbide) bound by an 
alloy containing tantalum, tungsten, carbon, and cobalt. The tantalum in 
the binding alloy is said to have self-lubricating properties and to reduce, 
by its lower heat conductivity, the tendency of the tool to over-heat.-—J. C. C.

How Carboloy Tools are Made. Adam MaeKenzie (Machinery (N .Y .), 
1932, 38, 727-730).—Tungsten carbide, mixed with binders, is pressed and 
“ semi-sintered ” a t 800°-900° C. in a non-oxidizing atmosphere. In this 
state, the material is like chalk and can be machined. Final sintering is 
carried out a t 1350°-1550° C. in hydrogen. The tools are brazed to  steel 
shanks with copper in hydrogen, using an electric furnace.—J. C. C.
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Selecting Suitable Wheels lor Grinding Carboloy. A. MacKenzie (Machinery 

(N .Y .), 1932, 38, 679-680).—A soft wheel is recommended for grinding 
Carboloy. An account is given of a method of testing the suitability of grind
ing wheels by measuring the loss of weight of wheel and Carboloy after grinding 
under standard conditions.—J. C. C.

Odd Sections and Accessories for Tramcars. C. C. D. (Tramway aw l Railway World, 1932, 12, 201).—Many small parts used on tramcars can advan
tageously bo cut from scrap, instead of easting them specially, given an efficient 
and easily operated gas cutter. An oxy-coal-gas cutter, with injected nitrogen, 
is found to cut cleanly without overheating or ragged edges. A magnetized rod 
attached to the burner adheres to a  sheet-iron template cut to the desired 
dimensions, and follows its outer edge as burning proceeds; tliis ensures 
accuracy in repetition work. The system is successfully applied to copper 
and aluminium sheet, gun-metal bushes, and small nickel and steel sections.

—P. M. C. It.

XIX.—CLEANING AND FINISHING

(Continued from pp. 278-280.)
Successful Finishing of Die Castings. Edgar Parkinson and Frank V. 

Faulhaber (Iron Age, 1933, 131, 783).—For successful baked finishes of tin-, 
lead-, zinc-, and aluminium-base dic-castings entrained gases must be removed. 
The castings are first cleaned in caustic soda and then heated for i-1  hr. a t 
temperatures 15°-25°F. (8°-14° C.) higher than the baking temperature. 
Pimples are removed by sanding. The baking temperature must not bo high 
enough to sweat out the more fusible constituent, and varies from 224°-350° F. 
(107°-177° C.).—J . H. W.

The Colouring of Copper and Brass. M. Gossicaux (Cuivre el Laiton, 1933, 
6, 35-37).—For cleaning purposes the following solutions are recommended:
1-2% sulphuric acid; 10% sulphuric acid with 7% potassium dichromate; 
200 parts 52% nitric acid together with 1-2 parts of sa lt; 100 parts of sulphuric 
acid, 75 parts nitric acid. To ensure a  bright surface, a bath of hydrochloric 
and nitric acids in water, in the ratios 6 : 1 : 2 ,  should be used. In colouring, 
oil and grease must be removed in a hot alkaline solution. The various 
patinas may then be obtained by simple exposure to atmospheric conditions, 
or by the application of one or more of a great variety of chemical mixtures, 
of which some typical examples are given.—W. A. C. N.

Explosions in Lacquer-Drying Ovens ; Spontaneous Ignition of Vapours or 
Solvents.  Freitag (Ober/lachentechnik, 1931, 8, 217).—S. G.

Forms of Sparks Produced in Grinding. Anon. (Maschinenkonstrukteur, 
1932, 8, (13-14), 81-82).—From Grits and Grinds. The size, colour, form, 
and frequency of grinding sparks produced by such materials as Stellite, nickel, 
tungsten carbide, and several varieties of steel, cast iron, and wrought iron, 
are tabulated, with some remarks on the use of spark-forms in the rapid 
identification of materials.—P. M. C. R.

Methods of Truing Grinding Wheels by Diamond. Fred Horner (Canad. 
Mach., 1933, 44, (2), 13-14, and 31).—Manipulative methods arc summarized. 
The support and adjustments of the tool are of great importance; examples 
are illustrated. Certain special cases arc discussed, including the truing of 
wheels intended for grinding threads or gear teeth.—P. M. C. R.

Equipment for the Cleaning of Metal.—XIV.-XXV. R. W. Mitchell (Metal Cleaning and Finishing, 1932, 4, 71-78, 139-146, 207-214, 273-276, 333-338, 
389-394, 445-450, 491-195, 541-545, 589-592, 637-642; 1933, 5, 31-35; 
Ceram. Abs., 1932, 11, 316, 349, 404, 443, 483, 517, 555, 607; 1933, 12, 9, 46, 
96, 183).—(XTV.—) Data are presented on the use of overhead conveying 
systems, mechanical agitators, baskets, trays, racks, &c., in connection with
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cleaning operations. (XV.—) Data are given on washing machines. (XVI.—) 
Constructional features of metal washing machines and characteristics of 
various cleaners are discussed. (XVII.—) The cleaning of large metal parts 
by means of the steam gun is dealt with. A description is given of various 
types of cleaning guns and their applications. (XVIII.—) The importance of 
good rinsing in metal cleaning operations is stressed, and typical practice 
and the equipment employed are discussed. (X IX .; XX.—) Typical equip
ment and practice employed in drying metal products following cleaning and 
rinsing operations are discussed. (XXI.—) The theory and methods employed 
in the electrolytic cleaning of metal products preparatory to  the application 
of finishes are discussed. (XXII.—) The discussion of electrolytic cleaning in 
alkaline solutions is completed, and electrolytic cleaning is introduced. The 
particular adaptability of each type is given. (X X III.—) Continuing the 
discussion of electro-cleaning in acid solution, M. describes the patented 
Bullard-Dunn electro-cleaning process, and partly covers the Hnnson-Munning 
bright-dip acid cleaning process. (XXIV.—) The discussion of electro-cleaning 
in acid solution by patented processes is concluded by .a  description of the 
Madsenell process, the Mason patent, the Packard Motor Car Co. process, 
some foreign developments, and Schmutz’s patent for removing bulling com
pounds. (XXV.—) In discussing the procedure and equipment employed in 
the mechanical cleaning of metal parts, tumbling, rolling, and barrel burnishing 
arc dealt with.—S. G.

Modem Degreasing and Cleaning [of Metals Prior to Plating].  Firgau(Oberflächenteehnik, 1933,10,3—1).—The use of benzene, benzine, and trichloro- 
ethylene in the liquid and vapour phases for removing mineral oil and grease 
from metals, and of caustic soda and trisodium phosphate for removing 
animal and vegetable grease is described.—A. E . P.

Vapour Degreaser. Anon. (M etal Cleaning ami Finishing, 1932, 4, S05; 
Ceram. Abs., 1932, 11, 4S3).—A special metal cleaning unit has been 
developed for most economically using Cecolene (trichloromethane) in vapour 
form for degreasing metal surfaces.—S. G.

Production Testing Routine Developed to Maintain Efficiency of New 
[Ridoline] Metal Cleaning System. Anon. (Automotive Ind ., 1933, 28, 315).— 
The system described emphasizes the importance of keeping uniform com
position in the cleaning bath, and a routine has been developed for periodic 
testing.—P. M. C. R.

“ Sandblasting ”  Without Sand. Henry R, Power (Metal Cleaning and 
Finishing, 1932, 4, 515-516; Ceram. Abs., 1932, 11, 607).—The non-siliceous 
blasting materials that are being increasingly used for sanitary and humani
tarian reasons are, other than steel grit, the so-called electric-fumace abrasives, 
silicon carbide and fused alumina, in both of which “  free silica ” is practically 
absent.—S. G.

Automatic Pickling Machines. H. E. Smallman (Better Enamelling, 1932, 
3, (6). 9; Ceram. Abs., 1932, 11, 607).—Automatic pickling machines are 
described, including the standard return type, straight-line full automatic 
machine, and the dwell-type automatic machine.—S. G.

Pickling Sheet Metal and Its Control.  Dang (Glashütte, 1932.62, 490-
491, 510-512; Ceram. Abs., 1932, 11, 554).—L. discusses pickling in detail, 
and emphasizes the necessity for: (1) careful heating before pickling; (2) 
control of the acid; (3) strength of the pickling batch; (4) control of the 
pickling time, and (5) control of the washing water and of the neutralizing 
liquid especially. Directions for procedure are given.—S. G.

Rubber Lining for Pickling Tanks. Anon. (Metal Cleaning and Finishing,
1932. 4 ,307-30S; Ceram. Abs., 1932, 11, 483).—Discusses the advantages as 
a lining for acid-containing tanks of the Trifles rubber lining consisting of 
hard rubber cushioned between two layers of soft rubber, and attached by 
the patented Vulcalock process.—S. G.
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New Process lor Colouring Aluminium and Its Alloys. L. C. Pan (Platers' 

Guide, 1933, 29, (■!), 15-16).—Brief description of the applications of the 
“ Coloral ” process which is said to render aluminium and its alloys practically 
immune from atmospheric corrosion, besides giving them an attractive coloured 
finish.—J. H. W.

Statuary Finishes on Naval Bronze. Walter Fraino (Platers' Guide, 1933, 
29, (2), 9).—The following solutions give good finishes on naval bronze : light, 
potassium chlorate 1 oz., copper sulphate 4 oz., water 1 gall.; dark, potassium 
chlorate 1 oz., nickel sulphate 2 oz., copper sulphate 4 oz., water 1 gall.; dark 
to blue-black, potassium or ammonium sulphide ¿-1 oz., water 1 gall. The 
solutions are used hot, and immersion is repeated, and the sections are scratch- 
brushed wet until the colour is even.—J. H. W.

On the Use of Denatured Salt lor Silvering Brass. Karl Bihlmaier (M itt. 
Forschungsinst. Edelmetalle, 1933, 6, 136-137).—To avoid the payment of 
duties, salt used for technical purposes in Germany is adulterated with small 
quantities of various substances; the effect of these on the use of the salt for 
silvering brass by the usual method of rubbing the metal with a mixture of 
argol, silver powder, and salt has been investigated. I t  is recommended th a t 
1% of soap be used as the adulterant in salt for this purpose.—A. R. P.

Abrasives. V. L. Eardley-Wilmot (Mineral Ind., 1932, 40, 1-14).— 
Statistics of production and consumption are given for corundum, garnet, 
grindstones, pulpstones, millstones, pebbles, pumice, tripoli, amorphous 
silica, rottcnstone, diatomitc, and certain non-silicious soft abrasives. Among 
the latter class, silt and some clays are used as polishes for soft metals such 
as aluminium. Chalk is sometimes used for polishing plated ware. The use 
of both emery and flint paper and cloth is declining in favour of the artificial 
abrasive. Progress has been made in wheels for grinding extremely hard 
alloys, such as Carboloy, very low abrasive packing being employed.—E. H.

Adhesion of Glue and Fused Alumina Abrasives.—IV. Henry R. Power (Metal Cleaning and Finishing, 1932, 4, 611-612; Ceram. Abs., 1933, 12, 41). 
—Cf. this J ., 1932, 50, 705. Glue briquet tests for adhesiveness made on 3 
types of abrasive, untreated, glossy, and surface tenacity type, showed that 
the latter was superior both before and after exposure and is also superior 
in capillarity tests. All three types are wet by liquid oil a t about the same 
rate.—S. G.

High Finishing of Metal Surfaces. Otto Nieberding (Anz. Berg-, Hütten- u. 
Masch., 1933, 55, (23), 3-5).—The surface properties obtained by various 
methods of finishing and polishing and by chromium plating, and the advan
tages of a high finish are discussed.—B. BI.

From the Practice of Polishing. Fritz Riedel (Oberflächentechnik, 1933,10, 
39-40).—A review of modern practice in hand, disc, and barrel polishing of 
metal before and after plating.—A. R . P.

High Lighting Cast Aluminium. Anon. (Abrasive Ind., 1932, 13, (9), 11; 
Ceram. Abs., 1932, 11, 547).—High lighting is a trade term given to the 
mechanical finish applied only to raised sections of castings subsequent to 
the application of a base finish such as sand-blasting or deplating. High 
lighting may be accomplished by a belt sander or rotary abrasive wheels. 
On flat castings the belt sander proves the most efficient, whilst on irregular 
castings wheels are necessary. Abrasive wheels recommended for high lighting 
are made from 6- to 12-in. standard sewed muslin buffs by gluing enough 
buffs together to give the desired thickness. For general use, wheels 1J to 
2 in. thick are used. P o l is h in g  wheels of this type are used with horizontal 
high-speed air grinders operated a t from 3400 to 4400 r.p.m.—S. G.

Measuring the Depth of Grinding Scratches. Anon. (Machinery (Land.), 
1933, 41, 729-731; correspondence, 42, 71-72).—Methods for measuring the 
depth of scratches are of importance in connection with the standardization
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of surface finishes, and have been studied by W . G. Collins. Neither photo
micrographic methods, the use of a knife-edge stylus passed across the work 
in conjunction with sound, current, or oscillogram recording devices, nor tho 
use of micro-sections are entirely satisfactory. Tho method of grinding optical 
flats until the scratches disappear involves difficulties, but has given good 
results. I t  may be possible to take impressions with cellulose acetate and 
section these with a microtome for microscopical examination.—J. C. C.

XX.—JOINING

(Continued from p. 331.)
White Alloy for Fine Soldering.  (Sci. American, 1032, 88, 302).—

A corrosion-resisting white alloy especially useful in dental and jewellery work 
consists of manganese, copper and nickel in addition to 49% silver and 1% 
gold, and can he used for soldering nickel, nickel alloys, and stainless steels.

—W. P. R.
Notes on Soldering. New Magnetic Soldering Irons. Anon. (Met. Ind . 

(Lond.), 1933, 42, 348).—New magnetic soldering irons, consisting of a wire 
element embedded in a suitnblo refractory, are used for medium to heavy 
duty or for heavier work in factory production. The results of tests with 
this type of soldering iron and the use of “ semi-weld ” solders arc discussed.

—J . H. W.
Making Successful Test [Telephone] Pole Connections. T. DeWitt Tal- 

mage (Telephone Eng., 1932, 36, (10), 1S-19, 22).—Faulty test connections 
on telephone lines may be due to corrosion resulting from too vigorous use of 
emery cloth on galvanized wire. Excessive strain or vibration may cause 
troubles. When copper and iron wires are to be joined by soldering, each 
should first be “ tinned.”—H. F. G.

Continuous Process Plays Important Part in Manufacturing of Radiators. 
J . B. Nealey (Automotive. Ind ., 1932, 67, 332-334).—The making of tanks, 
shells, and cores, and the assembling and soldering of the various parts, are now 
made continuous by tho use of conveyor systems. The complete sequence of 
operations is described, with illustrations.—P. M. C. R.

Fluxes for Brazing. D. J .  Thomas (Mech. World, 1932, 92, 430).—The 
preparation and application of suitable fluxes in brazing operations are dis
cussed. Compositions of a  variety of solders are given. [Note by Abstractor: 
The term “ brazing ” is used to include soft-soldering.]—F. J.

Concerning Welding Rods, Hard Solders, and Fluxes for Non-Ferrous Metals. 
Erich Liider (Autogenc Metallbearbeitung, 1932, 25, 305-312).—The importance 
of fluidity of the welding rod is stressed. This is influenced by the flux. Tho 
properties of suitable fluxes and their evaluation are discussed. Sample welds 
for test purposes should be both long and short, on material of various thick
nesses and carried out by different methods. Improvement of tho rods is 
effected by small additions of certain elements, e.g. copper rods may contain 
silver and phosphorus, whilst nickel rods may have cobalt added in the form 
of a  thin coating. In  some cases—that of nickel, for example—right-hand 
welding gives the best results. Special-brass welding rods (incorrectly called 
bronze-welding rods) should be used with an oxidizing flame so as to form an 
oxide film which prevents further oxidation of zinc. The formation of this 
film is encouraged by the presence of silicon in the rod. Silver is also added, 
to lower the melting point and reduce oxidation. As a substitute for silver 
solder, phosphor-copper is suggested, although the joints produced are brittle.

—H. W. G. H.
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Oxy-Acetylene Welding Aluminium Crankcase. J . Thompson (Mccli. 

and Weld. Eng., 1032, 6, 304-305).—Practical details of holding, preheating, 
and welding a motor-cycle crankcase arc given.—H. W. G. H.

Welded Aluminium Tanks. W. E . Archer (Welding Eng., 1932, 17, (11), 
30-31).-—Three Duralumin tanks for soap-making are described, each 12 ft. 
high and 11 ft. in diameter. Welding was carried out by the oxy-acetylenc 
process, using “ special Duralumin11 filler rods and flux and a copper backing 
plate.—H. W. G. H.

Tank-Waggons in Welded Aluminium. Anon. (Soudeur-Coupeur, 1932, 
11, (8), 3-4).—Describes some examples of welded aluminium transport tanks, 
and enumerates the advantages of the material and the method of fabrication. 
A tank waggon of 1000 litres capacity is illustrated.—H. W. G. H.

Autogenous Welding in the Fabrication of Aluminium. Anon. (Soudure 
et Oxy-Cowpage (Suppt. to Rev. Soudure autogène), 1932, 9, 150).—I t is stated 
that the oxy-acctylene process is used almost exclusively for fabricating 
aluminium. The welds are hammered and annealed. The method of welding 
“ in two runs ” is recommended in order to ensure perfect penetration. Two 
brewing vessels arc illustrated.—H. W. G. II.

Concerning the Welding of Aluminium. Anon. (Rev. Soudure autogène, 
1932, 24, 2558).—Although the successful welding of aluminium by the blow
pipe has been possible since 1904, when Odam discovered the first suitable 
flux, the general public is still surprised to hear of its weldability. “ Brazing 
by means of aluminium alloys containing zinc or silicon is quite successful, but 
“ soldering ” with low melting-point alloys of tin, antimony, &c., is useless on 
account of the extremely poor corrosion-rcsistanco of the joint.—H. W. G. H.

Practical Points on Welding Aluminium. Edward Searles (Machinery 
(AM'.), 1932, 38, 530-537).—J. C. C.

Welding Aluminium Electrically. A. J . T. Eyles (Elect. Rev., 1932, 110, 
504).—As the result of extensive investigations in the U.S.A. it is now possible 
to arc-weld aluminium successfully. The electrodes used should be of the 
same composition as the material being welded and should have a heavy 
flux coating to envelop the are, which should be as short as possible. Reversed 
polarity and comparatively low currents are used (85-100 amp. for J-in. rod). 
Welding should be carried out as quickly as is possible consistent with good 
work. Where applicable, arc-welding will bo found to be moro economical 
than either oxy-acetylenc or oxy-hydrogen processes. Homogeneous and 
ductile welds can also be obtained with the atomic hydrogen arc, but it is 
advisable to use a good flux. Resistance-welding offers no particular diffi
culties, but for spot-welding special electrodes are useful, owing to the ease with 
which aluminium alloys with copper. Copper electrodes tipped with a copper- 
tungsten alloy have been used.—S. V. W.

Welding of Copper. H. Martin (Met. h id . (Land.), 1932, 41, 627-028 ; 1933, 
42, 7-8 ; discussion, 8-10).—Read before the Birmingham Local Section of the 
Institute of Metals. Deoxidized copper is used, the 0'01% oxygen contained 
in tough-pitch copper being sufficient to cause trouble. Phosphorus is usually 
used as the deoxidizer, up to 0-05% remaining in the metal. Fluxes containing 
high phosphorus for deoxidizing arc not recommended. The filler rods should 
have about the same melting point as copper, and an alloy containing 0-5% 
silver is satisfactory. Welding steel flanges to copper pipes presents no 
difficulties. Repair welds to tough-pitch copper are not so good. The 
advantages of the metal arc are discussed, and the atomic hydrogen and carbon 
are processes are explained.—J. H. W.

New Investigations on the Gas Welding of Copper. K. Altmannsberger 
(Ober/lachentechnik, 1932, 9, 21-22).—A review of modern welding methods for 
copper with especial reference to the function of various deoxidizers in the
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welding rod. The most satisfactory deoxidizers are considered to be lithium 
and phosphorus; addition of silver is recommended to reduce the viscosity.

—A. R, P.
The Autogenous Welding of Copper. Anon. (Rev. Soudure autogène, 1932, 

24, 2535-2537).—A brief description of copper-welding technique, based on a 
booklet published recently by the Office Central de la Soudure Autogène. 
Forward welding is recommended, preferably up an incline. Where the back 
of the seam is accessible, it is an advantage, especially for thin material, to use 
an auxiliary blowpipe there. For thick material, welding in two runs with a 
backing plate is recommended.—H. W. G. H.

Repair of a Welded Copper Locomotive Fire-Box by Welding. H. Specht 
(Schmelzschweissung, 1932, 11, 203-204).—Examples are given of the method 
of effecting repairs in locomotive fire-boxes by welding and of the excellent 
service given by boxes so repaired.—B. Bl.

Welded Copper Fire-Box. Anon. (Locomotive, 1932, 38, 282-283).—An 
acetylene-welded copper fire-box recently fitted to a locomotive of the Chemin- 
de-Fer de L’Est of France is described, with scale drawing and full list of 
dimensions. The absence of riveted joints not only helps to eliminate surface 
irregularities, but also renders possible the insertion of additional stays. '

—P. M. C. R.
Autogenous Welding Applied to Copper Locomotive Fire-Boxes. A. Boutté 

(Cuivre et Laiton, 1932, 5,149-157).—An interesting account of the application 
of autogenous welding to the manufacture and repair of locomotive fire-boxes. 
The article is well illustrated by diagrams and illustrations. I t  enters into 
all details of arrangement of the work, organization of the various operatives 
engaged on it, and of the initial preparation and final finishing.—W. A. C. N.

Control of Expansion in Copper Plate Welding. Anon. (Welding Eng., 1932, 
17, (6), 37-38, 44).—From an article entitled “  Oxy-Acetylene Welding 
of Copper Fermentation Vats,” Mech. and Welding Eng., 1932, 6, 70-71, 
73. See t h i s 1932, 50, 697.—H. W. G. H.

The Welding of Everdur. Hans A. Horn and Karl Tewes (Schtnelzschweiss- 
ung, 1932, 11, 196-200).—Everdur can be satisfactorily welded with an oxy- 
acetylene flame using 10% excess of oxygen; no special welding rod is neces
sary. KMB paste and Canzler’s copper-welding flux were used. Mechanical, 
technological, and X-ray tests of welded joints in Everdur are recorded.—B. Bl.

Extruded Bronze Fabrications (Weld and Colour Finish). Anon. (Indust. 
Gases, 1932, 13, 129).—The extruded “ bronzes ” used in architecture arc 
usually manufactured with a  view to being weldable. An oxidizing flame is 
generally required, and the welding rod should, where possible, be of the same 
composition as the base metal.—H. W. G. H.

Oxwelding Brass and Bronze. Anon. (Oxi/-Acetylene T ips, 1932, 11, 119— 
122; also Welding News, 1932, 3, 45-47; Indust. Gases, 1932, 13, 139-142; 
and (abstract) Met. Ind. (N :T .), 1932, 30, 352-354).—'Through the use of an 
oxidizing blowpipe flame, the exact adjustment of which is easily determined 
by observation of the oxide film formed on brass or bronze, oxy-acetylene welds 
of high quality can be made in commercial brasses and bronzes. Forward 
welding usually produces the best results, and a suitable flux is essential.

— H . IT.
The Autogenous Welding of Brass. H. Gerbeaux (Rev. Soudure autogène, 

1932, 24, 2538-2539).—It is necessary to use an oxidizing flame, which pro
duces a film of zinc oxide on the surface of the molten metal and prevents 
further removal of zinc by oxidation. The excess of oxygen must be adjusted 
according to the zinc content of the brass and to the extent of preheating. On 
account of the latter factor, regulation is often necessary during welding. A 
flux consisting principally of borax and boric acid is used.—H. W. G. H.

Concerning the Welding of Brass. Anon. (Rev. Soudure autogène, 1932, 24, 
2578).—An extract from the Bulletin des Associations Françaises de Pro-
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pritlaircs d’A ppareils à Vapeur, in which the welding of brass tubes for steam is 
condemned. A letter of protest from the Chambre Syndicale do la Soudure 
Autogène is also reprinted. The latter states that, given the correct technique, 
welds in brass may be consistently obtained with mechanical properties very 
similar to those of the parent metal. A brief résumé of this technique is also 
given.—H. W. G. H.

Autogenous Welding of Brasses. Anon. (Soudure et Oxy-Coupage, 1932, 
9, 156).—The use of an oxidizing flame is recommended and a flux of borax 
and boric acid.—H. W. G. H.

Lead “ Burning ”  or Welding. Robert L. Ziegfeld (./. Amer. Weld. Soe., 
1932, 11, (9), 33-37; and Welding Erig., 1932, 17, (10), 34-37).—The history, 
technique, and applications of the process are discussed.—H. W. G. H.

Welding of Lead on to Iron and Steel. Anon. (Technik u. Industrie u. 
Schweiz. Chern.-Zeit., 1932, 105).—Thin films of lead may be deposited on iron 
and steel by means of the Schoop pistol, but adherent thick coatings are best 
applied by tinning the metal with solder and applying the lead with a blowpipe 
using a zinc chloride flux.—A. R. P.

Welding Practice for Nickel-Clad Steel Plate. F. P. Huston ( Welding Eng., 
1932,17, (9), 24—29).—The steel is usually welded first, by any suitable method, 
and presents no difficulties. In welding the nickel, however, precautions must 
be taken which are described in this article for metallic and carbon arc, oxy- 
acetylene, and atomic hydrogen processes. Before welding is commenced, the 
seam should be chipped out to a depth slightly greater than the thickness of the 
nickel. The nickel weld is contaminated by iron, a maximum of 15% being 
found in acetylene butt-welds. With the arc process, butt-welds contain 
4-8% iron ; lap-welds 7-15% iron ; and fillet-welds (nickel inside) 3-7% iron. 
The nickel-iron alloy is said to have good corrosion-rcsistance. Peening of the 
nickel weld metal is recommended.—H. W. G. H.

[Contribution] to the Question of Welding of Nickel and Its Alloys. Hans A. 
Horn and Wilh. Geldbach (Schmelzschweissung, 1932, 11, 5-11, 40-43).— 
Good welds in nickel have been obtained with a welding rod containing man
ganese and a special flux, and welding by the method in which the rod is held 
behind the flame and is kept continuously immersed in the liquid metal. 
Welding is commenced 100-200 mm. away from the edge of the sheet, and there 
should be a sufficient gap between the sheet edges to prevent them being 
drawn over one another. A slight excess of acetylene is used in the flame, and 
the gas should be as free as possible from sulphur. Copper-nickel alloys can 
be welded with the same flux as is used for copper ; cast and rolled metal can 
be readily welded if the welding flame is not too big, about 100 litres of acetylene 
per hour being necessary for every mm. of thickness of the sheet. Monel 
metal and Nicorros are welded in the same way as nickel. A rod of similar 
composition to the alloy is used; nickel silver, owing to its zinc content, 
can be welded only in an oxidizing flame with the use of the fluxes which 
are satisfactory for copper and copper-nickel alloys.—B. Bl.

Gas Welded and Brazed Joints for High-Nickel Alloys. F. G. Flocke, J . G. 
Schoener, and R. J . McKay (Internat. Acetylene Assoo. Proc., 1931, 152-162). 
—See this ./., 1932, 50, 188.—I. M.

Hard-Facing in Grain Grinding. Anon. (Oxy-Acetylene T ips, 1932, 11, 
176).—Economies were effected by hard-facing the hammers of a machine 
used to pulverize hay and grain. Stellite was applied by the oxy-acetylene 
process.—H. W. G. H.

Metallurgical Problems Arising from Internal Combustion Engine Valve3. 
J- R. Handforth (./. Iron Steel Inst., 1932, 126, 93-131, discussion, 132-157 ; 
and Engineering, 1933, 135, 55-58, 83-85).— The Protection o f Valves by 
Stellite.—Welding Stellite to valve seats rendered them very hard both at 
normal and a t working temperatures. The composition of the Stellite
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w as: carbon 2-5-2-75, cobalt 40-50, chromium 25-30, tungsten 15-20%, 
and its melting point 1275° C. Welding was effected by an oxy-acctylene 
blowpipe with a reducing flame and without the uso of a flux. The operation 
is not very difficult, but requires some skill. The chief difficulties are : 
(1) pinholes in the deposited Stcllite, (2) uncertain adhesion, (3) cracking 
in the Stcllite during cooling, and (4) overheating of tho valvo seat during 
welding. Tho first two difficulties depend on the welding technique and the 
tliird chiefly on tho coeff. of expansion of the valve steel. Silchrome valves 
were successfully treated in this way, but tho Stellitc applied to cobalt- 
chromium-steel cracked, whilst with austcnitie steel, a coarse structure 
resulted which was not removable by heat-treatment.—J .  H. W.

Metallurgical Problems Arising from Internal-Combustion Engine Valves. 
Anon. (Mcch. World, 1932, 92, 509).—The increasing use of tetra-ethyl lead in 
fuel for internal-combustion engines has revived tho troubles which formerly 
arose through scaling of valves. The paper by J . R. Handforth (preceding 
abstract) is discussed, wherein it is shown tha t the welding of Stcllite on to the 
seats of valves eliminates entirely the wear and distortion which occur under 
normal running conditions.—F. J .

Lead-In Wires for Vacuum Tubes. Thos. F. Faulliaber (Wire aiul Wire 
Products, 1932, 7, 379-381, 402).—Unusual methods for “ two-piece ” and 
“ three-piece” welds for electrical conductors for lamps,radio-tubes, &c., arc 
described in detail. Two-piece welds include iron, nickel, aluminium, copper, 
and nickel to copper-clad; three-piece welds include copper to copper-clad to 
nickel, manganese-nickcl, and molybdenum, and sflvcr-coppcr alloy to 
copper-clad to nickel.—J. H. W.

All-Welded Tubular Frames. Anon. (Automobile Eng., 1932, 22, 382).— 
The advantages of welding tubular longitudinal and transverse members, and 
panels either in steel or aluminium and its alloys in car construction are 
considered. I t  is shown that the adoption of such tcclmique would result in 
tho raising of the power-to-weight ratio by the saving of metal and the elimina
tion of bolts, nuts, and gusset plates. In  addition, there would be greater ease 
in painting, minimum wind resistance, and a saving in production time.

—J. W. D.
Fabricated Structures. Anon. (Mech. World, 1932,92,434-435).—Examples 

are given of welded structures, including aluminium, to demonstrate their 
superiority to castings as regards lightness and certainty of knowledge of the 
relative strengths of various parts.—F. J.

Desirable Qualities of Weld Metal. Anon. (Metal Progress, 1932, 22, (4), 
43-44).—The welded joint made under proper conditions is and should be 
harder, stronger, and less plastic than the materials it connects; when it 
becomes possible by careful control to produce a welded joint with higher 
elongation and lower yield-point than the surrounding materials, it will be 
equally possible to achieve the ideal joint—indistinguishable from the base 
material. A more precise use of such terms as “ ductility ” is advocated.

—P. M. C. R.
Metallurgical Properties of Metals and Their ESect upon Welding Opera

tions. Joseph F. Osterle (Welding Eng., 1932,17, (7), 28-29, 39).—A brief 
outline is given of physical metallurgy, explaining the nature of crystal 
structure, the formation of solid solutions, intermetallic compounds and 
eutectics, and the effects of heat and work. The importance of a knowledge of 
metallic structure when considering welding is emphasized.—H. W. G. H.

Are Inclined Joints Stronger than Transverse Joints ? Otto Mies (Schmelz- schweissung, 1932, 11, 234-237).-—From considerations based on the theory of 
elasticity it is concluded that scarf-welds have no advantages over butt-welds 
whether the material is tough or brittle, or whether it is subjected to tensile 
or compression stresses.—B. Bl.
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The Formation of Stresses in Welds. L. dc Jessey (Rev. Soudure autogène, 

1932, 24, 2554—2555).—I t  is pointed out that those who condemn welding on 
account of the internal stresses it causes, should remember that many assem
bling operations, such as shrinking fits, hot riveting, &c., actually depend on 
such stresses for their success. The causes of internal stresses in welds are 
explained, with particular reference to steel.—H. W. G. H.

The Experimental Determination of the Values of Fillet Welds in Tension. 
Leon C. Bibber (J. Amer. Weld. Soc., 1932, 11, (5), 16-19).—A method of 
calculating the stresses in fillet welds is explained and experiments are then 
described to confirm the theoretical results.—H. W. G. II.

Dangerous Welding Operations. Anon. (Oiesserei u. Masch.-Zeit., 1932, 5, 
(6-7), 12-13).—A long discussion of the many dangers attending all kinds of 
welding operations and the precautions which are necessary.—W. A. C. N.

Developments in Fusion Welding. T. S. Murphy, Jr. (Welding Eng., 1932, 
17, (6), 41-43).—Modern methods in the inspection of welds for pressure 
vessels are discussed. X-ray examination reveals bad technique or the use of 
unsuitable electrodes. Qualification X-ray tests arc valuable in the training 
of welders and for maintaining a high standard of workmanship. Tensile and 
frcc-bend tests are taken on sample welds. For the former, the test-pieees 
should be machined so as to have a parallel length of at least 1 in. on either 
side of the weld. Annealing of completed vessels is carried out in special 
furnaces designed for the purpose. [A’oie by Abstractor : Only ferrous applica
tions are considered.]—H. W. G. H.

Research Covering Alternating-Current Arc Welding. Grover A. Hughes 
and R. C. McBride (Iron Steel Eng., 1931, 8, 241-246; C. Abs., 1931, 25,3949). 
—Results of the research are shown for welded steel, aluminium, Ascaloy, 
Monel metal, and copper. A.-c. arc welding was found satisfactory as to 
tensile strength, ductility, rate of depositing metal, and current consumption. 
Efficiency of welder is high and voltage and current curves are ideal. Satis
factory welds can be made with bare electrodes and with non-ferrous metals.

—S. G.
Metal Deposition in Electric Arc Welding. Gilbert E. Doan and J. Murray 

Weed (J. /Dner. Weld. Soc., 1932, 11, (9), 31-33; and Welding News, 1932, 3, 
56-59).—The various factors causing the transfer of metal from electrode to 
work ■were investigated by moving a polished strip of metal under the welding 
arc so rapidly tha t the various forms of metal deposition were distinctly 
separated from one another on the surface of the strip. Oscillograph records 
of the current and voltage of the arc were taken at the same time. Close 
correspondence between these records and the form of deposition was found. 
I t  was concluded tha t liquid globules arc the chief form of metal transfer. 
The method is suggested as a means of testing electrodes.—H. W. G. H.

Researches in Arc Welding. G. E. Doan and J. L. Mver (./. Amer. Weld. 
Soc., 1932, 11, (11), 26-28).—Experiments arc described to determine the 
characteristics of the iron arc in argon, moist air, and dry air. I t  was found 
that, in absolutely pure argon, it was impossible to strike an arc between pure 
iron electrodes with 120 v.—H. W. G. H.

Autogenous Welding and Its Applications to Construction. Anon. (Tech
nique moderne, 1932, 24, 393-401).—A review of the latest developments in 
welding plant, teclmique, and applications. Several types of automatic weld
ing machine are described, both gas and are. The applications discussed are 
mainly ferrous. The radiography of welds is briefly touched on and a resume 
is given of the results of recent research.—H. W. G. H.

The Control of Spot Welds and Automatic Interrupters. J.-E . Languepin 
(Technique moderne, 1932, 24, 237-241).—Discusses the theory of interrupters 
for spot-welding machines.—H. W. G. H.

V OL. L I I I .  D  n
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Spot-Welding Methods and Arrangements. [J.-I5.] Lnnguepin (Bull. Soc. 
Ing. Soudeurs, 1932, 3, 591-009).—The technical considerations of spot 
welding are reviewed; the shape and size of the pieces to be joined; the 
position, size, and number of welds; the placing of the pieces in position; 
electrical and mechanical arrangoments of the machines; and the handling of 
the pieces, being discussed. The influence of these factors on the economics 
of the process is explained.—H. W. G. H.

Holding Down Costs in Production Arc Welding. R. Kraus (.-liner. M achin
ist (Evr. Edn.), 1932, 76, 137-141; and (abstract) Mech. World, 1932, 91, 
467, 556).—Various precautions, devices and methods, the use of which will 
tend to lower production welding costs, are described. Those points include 
preliminary cutting and fitting, cleaning when necessary, economical size of 
electrodes, uniform welding, and overcoming the blow of the arc by altering 
the position of the ground lead.—J. H. W.

The Practical Application of the Arcogen Welding Method. H. Miintcr (Apparatehau, 1932, 44, 87-92, 99-102, 111-116; also Z.V .d. Kupferschmied., 
1932, 44, 99-104, 111-114, 123-128; and Schmclzscliweissung, 1932, 11, 
54-59).—An illustrated description of the welding of iron, low-carbon steel, 
alloyed steel, cast iron, copper, copper-nickel alloys, aluminium, and their 
alloys by means of the “ Arcogen’1 combined autogenous-electric welding 
method. The method cannot be used for copper alloys with a high zinc 
content.—M. H.

Arcatom Welding Process.  Irmann (A lum in ium  Broadcast, 1932, 3,
(32), 2-3).—From Neuhausen Research Report No. 516. Comparative test 
welds were made by the Arcatom process and blowpipe on aluminium and 
aluminium alio/  sheets. Good welds were obtained by the Arcatom process. 
For sheets tliinner than 3 mm. it is unnecessary to use an addition metal, and 
this may bo of particular importance where good eorrosion-resistancc is 
required. The zone of softening is smaller than in blowpipe welding, but the 
discoloration of the flux may bo a disadvantage, though it washes off readily 
with water. Costs, however, may bo from two to three times as high as for 
blowpipe welding.—J. C. C.

Large Copper Hydrogen Welding Furnace. Anon. (Met. Ind . (AM'.), 1932, 
30, 432).—A large tubular, electrically-heated furnace for the welding of steel 
with copper powder in an atmosphere of hydrogen is described and illustrated.

—A. R. P.
Atomic Hydrogen Welding Used to Repair Dies. Anon. (Iron Age, 1932,130, 

612).—In addition to welding steels, the process has been successfully applied 
to the welding of nickel, Monel metal, aluminium, brasses, bronzes, and zinc- 
base die-castings.—J. H. W.

Welding with Atomic Hydrogen. Samuel Marlin, Jr. (Technique moderns, 
1932, 24, 366).—Abstracted from Iron Age, 1932, 129, 537. See this J ., 1932, 
50, 326, 699.—H. W. G. H.

Concerning Crater Formation. Gilbert E. Doan (J. Amer. Weld. Soc., 1932, 
11, (7), 17-18).—The crater formed during arc welding is caused partly by the 
pressure of a gas or electron stream, and partly by the temperature gradient 
in the pool of liquid metal, the surface tension being lowest where the tem 
perature is highest—at the centre of the crater.—H. W. G. H.

[Bicaloy] A New Metal for Spot Welder Electrodes. Anon. (Machinery 
(Land.), 1932, 40, 718).—Bicaloy is claimed to have a life of 4 to 8 times that 
of copper when used for electrode tips.—J. C. C.

Offset Electrodes can be Water-Cooled. G. N. Sieger (Automotive Ind., 
1932, 67, (16), 48).—Offset electrode shanks are needed to enable the welder 
to reach difficultly accessible portions of welded structures. Solid hard-drawn 
copper, the material generally used, has proved short-lived, very hot in working, 
and liable to oxidation. A method for cheaply installing water-cooled elec
trodes, preferably with Elkaloy tips, is described and illustrated.—P. hi. C. R.
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Silbronze. Anon. (Mel. Ind. (Lond.), 1932, 41, 84).—Short note of a trade 

publication entitled “ Sif-Tips,” recommending the use of bronze welding rod 
in bi-metal welding.—J. H. W.

Qualified Welders Make Joints Strong and Uniform. H. Malcolm Priest (Metal Progress, 1932, 22, (0), 29-33).—An account is given of the qualifying 
and further tests carried out by welders on standard types of work recom
mended by the American Bureau of Welding. Some result cards are shown. 
Tests on butt- and fdlct-welds are described, with a discussion of “ forging 
effect,” with special application to the relative strengths of symmetrical and 
non-symmetrical welds. Conclusions as to the effect of the welding process 
and the degree of variation between the strengths of welded joints, together 
with recommendations as to future qualification tests, are given.—P. M. C. B.

Selecting and Using Welding Rods. Stuart Plumley (Welding Eng., 1932, 
17, (12), 25-29).—Attention is given chiefly to steel rods, but the following 
non-ferrous rods are briefly touched upon : Tobin-, silicon-, and manganese- 
bronze, phosphor-bronze, copper, and Everdur.—H. W. G. H.

A New Instrument for Measuring and Tracing Weld Seams. Hans Sclimuck- 
ler (Schmelzschweissung, 1932, 11, 243-245).—Two pieces of apparatus are 
described by the aid of which welding seams can be marked out and the 
dimensions of channel, V and X scams determined.—B. Bl.

Distribution of Stresses in Welded Double Butt-Strap Joints. S. C. Hollister 
and A. S. Gelman (J. Amer. Weld. Soc., 1932, 11, (10), 24-31).—Straps with 
side welds only, diamond-shaped straps and rectangular straps, welded along 
four sides, were investigated. The distribution of elastic stresses was deter
mined photo-elastically and by means of extensometers, measuring deforma
tions in various positions on the test-pieees. The diamond-shaped splices 
were found to show the best distribution of stress.—H. W. G. H.

What the Welding Industry Must Do to Receive Engineering Acceptance 
More Rapidly. S. C. Hollister (Intem at. Acetylene Assoc. Proc., 1931, 191— 
197).—A better method for examination of welds in the field is needed. 
Fundamental knowledge is urgently required concerning stress distribution, 
in and fatigue of, welded joints.—H. W. G. H.

Notes on the Relation of Physical Tests to Quality and Service Value. E. D. 
Connor (Mech. and Weld. Eng., 1932, 6, 233-235).—The value of the notched- 
bar impact test is emphasized.—H. W. G. H.

Is High Ductility an Important Property of Weld Metals ? R. R. Black
wood (Mech. and Weld. Eng., 1932, 6, 229-233).—The only sound method of 
measuring the ductility of a  weld is to use a specimen cut exclusively from 
deposited metal. So long as the weld metal has a capacity for plastic flow 
of 1% linearly a t the yield stress, there is not thought to be any danger from 
stresses due to welding, and the only important physical properties of a weld 
metal are given as : the yield stress and its relation to the ultimate stress, the 
fatigue-limit, and the impact resistance. [AToie by Abstractor: These con
clusions are based on results given by steel.]—H. W. G. H.

Phases of Gas Welding. Glenn 0 . Carter (Intem at. Acetylene Assoc. Proc., 
1931, 29-32).—See this J ., 1932, 50, 258.—I. M.

Reduce Wear for Economy. Anon. (Oxy-Acetylene Tips, 1932, 11, 83-87). 
—Hard facing with the oxy-aeetylene blowpipe in the iron and steel, mining, 
manufacturing, and agricultural engineering industries is surveyed.—H. H.

Diesel Engine Repair by Oxwelding. Anon. (Motorship (N .Y .), 1932, 17, 
351-352).—Typical repairs which include, a broken engine base, a cracked 
piston, and a cracked cylinder head, are discussed, where the work was earned 
out by the oxy-acetylene process using high-strength bronze welding rods.

—J. W. D.
Automotive Repair. Anon. (Oxy-Acetylene T ips, 1932, 11, 99-108).—The 

applications of the blowpipe, in automobile repair work, are described and a
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very comprehensive table is given showing the parts for which each application 
is suitable.—H. W. G. H.

Oxy-Acetylene Welding in Production. H. 0 . T. Ridlon (./. Amer. Weld. 
Soc., 1932, 11, (7), 18-20).—Abstract of a paper read before the Chicago 
Section. Reviews the three principal factors—equipment, use of jigs, and the 
personal element.—H. W. G. H.

The Classification of Welding Blowpipes. Anon. (Soudeur-Coupeur, 1932, 
11, (8), 11).—Blowpipes are of two main types—high-pressure and low- 
pressure, or injector, pipes. The second group may be sub-divided into two 
classes—fixed delivery, and variable delivery. An example of each group is 
illustrated.—H. W. G. H.

The Metallurgical Aspects of Welding. Discussion, introduced by R. A. 
Holland and E. J. Raymond (Mech. and Weld. Eng., 1932, 6, 201-211).—Arc 
and oxy-acetylene welding, mainly of ferrous materials, are discussed. Alu
minium and copper are briefly referred to.—H. W. G. H.

Preheating. Raymond Cook (Mech. and Weld. Eng., 1932, 6, 124-127).— 
Explains the need for preheating, and describes the methods usually employed, 
with some typical examples.—H. W. G. H.

A Little-Known Cause of the Burning-Out of Oxygen Reducing Valves. 
M. Maicr (Schmelzschweissung, 1932, 11, 269-270).—The “ striking-back ” of 
acetylene into the valve can be the cause of the trouble.—B. Bl.

Ignition of Blowpipes. E. Sauerbrei and W. Scheruhn (Autogene Metall
bearbeitung, 1932, 25, 337-342).—The formation of an explosive gas mixture 
in the back-pressure valve and connecting tubes to a blowpipe frequently 
takes place, especially if the apparatus has been lying idle. I t  is good 
practice, therefore, to allow free passage of the gases for some time before 
lighting the blowpipe, and it is advisable to open the oxygen tap before the 
acetylene tap. Experiments are described to show the length of time 
required before the oxygen content of such an explosive mixture falls to safe 
limits for ignition without risk of back-firing into the hydraulic valve. There 
docs not appear to be much difference in the behaviour of injector and high- 
pressure blowpipes.—H. W. G. H.

Safety-Valves for High-Pressure Acetylene Apparatus. E. Sauerbrei and
G. Lottncr (Autogene Metallbearbeitung, 1932, 25, 275-283).—Common defects 
in safety-valves are explained and, in the light of these, the requirements of a 
good valve are sot forth. A method of testing is described and results are 
given for several types of spring-loaded valves. Dead-weight valves are said 
to be inferior to these. I t is concluded tha t diaphragm valves are much 
superior to disc valves, and tha t they should be designed to permit cleaning 
and lifting of the diaphragm while in working position.—H. W. G. H.

The Methods of Production of Acetylene. Anon. (Soudeur-Coupeur, 1932, 
11, (12), 1-5).—Acetylene for welding is used a t low pressure, from contact, 
carbide-to-water, or watcr-to-carbide generators, or at high pressure, in which 
case it may be obtained by boosting the low-pressure generated gas, from high- 
pressure generators, or from dissolved-acetylene cylinders. The advantages 
and disadvantages of each method are discussed with a distinct bias in favour 
of dissolved acetylene.—H. W. G. H.

The Purification of Acetylene. Anon. (Rev. Soudure autogene, 1932, 24, 
2659).—The principal impurities are ammonia, hydrogen sulphide, and phos- 
phoretted hydrogen. These are removed by passing the gas through a com
pound such as “ Catalysol.” This is capable of regeneration by exposing to 
the atmosphere.—H. W. G. H.

Comparative Optical Testing of Cutting Nozzles. H. Malz and H. v. 
Conrady (Autogene Metallbearbeitung, 1932, 25, 283-287).—The method 
described utilizes Toepler waves (sound waves inside the moving gas stream 
from the nozzle which produce small pressure differences). These are recorded
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photographically and arc capable of interpretation in terms of the gas velocity. 
Results are given for different nozzles under various conditions.—H. W. G. H.

Eye Protection in Welding Operations. Raymond R. Butler ( Welding J ., 
1932, 29, 361-364).—A useful review of the subject and a plea for standardiza
tion of protective goggles, followed by a lengthy discussion.—H. W. G. H.

Conventional Signs and Symbols in Autogenous Welding. M. Couturier (Rev. Soudure autogène, 1932, 24, 2637-2639).—An advance announcement of 
the proposals shortly to be published by the standardization committee of the 
Fédération de la Mécanique.—H. W. G. H.

Contribution to the [Study ofj Graphie Symbols for Welded Joints. Gillis" 
Em. Hubs (Autogene Melallbcarbeituvg, 1932, 25, 342-344).—A system of 
symbols is.proposed for international use to replace the many systems standard
ized in different countries.—H. IV'. G. H.

Sales Advantages of Welded Products. J . J . Ficehter (Canad. Mack., 1933, 
44, (2), 27-28 and 30).—F. illustrates from the development of automobile 
construction the gradual displacement of ordinary jointing by welding, with 
concomitant increases in strength, efficiency, and simplification of design. 
Many modern applications of sheet metal would he impossible without weld
ing, which also, by producing what is practically a one-piece structure, 
confers on the product greatly increased durability.—P. M. C. R.

Pre-Qualification Tests for Welders. Ernest Lunn (J. A m ir. Weld. Soc., 
1932, 11, (10), 10-12; discussion, 8-11).—Describes the recommendations of 
the Committee on Qualification Tests for Welders, of the American Welding 
Society', for a standard method to determine the qualifications of an operator 
to make sound fusion welds. II. E . Rockefeller proposed preliminary fracture 
tests to avoid the expense of special tcst-pieccs. Typical fractures (in steel) 
were described to illustrate defects resulting from faulty technique.—H. H.

Qualifications for Welders. Vincent P. Marian (J. Amer. Weld. Soc., 1932, 
11, (10), 31-34).—Discusses the selection of men suitable for training as welders, 
their classification and gradation.—H. W. G. H.

Regulations and Form of Examination for Training Craftsmen Transferred 
to Fusion Welding from Allied Trades. Issued by the Arbeitsgemeinschaft 
für Schmelzschweisserausbildung (Autogène Mctallbcarbeitung, 1932, 25, 378- 
382).—H. W. G. H.

Basic Principles of Education and Training in Industry as They may bo 
Applied to Welding Instruction in Trade and Vocational Schools. W. H. 
Magee (Internat. Acetylene Assoc. Proc., 1931, 183-190).—See this J ., 1932, 50, 
259.—I. M.

To-Day’s Opportunities for Welding-Trained Men in the Metal Working 
Trades and Industries. S. Lewis Land (Internat. Acetylene Assoc. Proc., 1931, 
35-45). Training Gas Welders for the Job. T. M. Jones (ibid., 46-50). The 
Growing Importance of Tests—What They Mean to the Welder and to the 
Welding Industry. H. L. Whittemorc (ibid., 51-55). Weld Tests. John J. 
Crowe, A. B. Kinzel, and W. B. Miller (ibid., 56-65). See this J ., 1932, 50, 
259.—I. M.

Pioneer Work on Technical Welding Methods in Works with Manual 
Labour. E. Stursberg (Schmekschweissung, 1932, 11, 217-223).—An illus
trated article with examples of the welding of aluminium containers, crank
cases, &c.—B. Bl.

French Standardization. Anon. (Usine, 1931, 40, (39), 39).—An extract 
from the bulletin of the Comité de Normalisation, illustrating and explaining 
a proposed system of indicating on drawings the exact form and dimensions 
of welds.—Hi W. G. H.

t L’Office Central et Institut de l’Acétyléne et de Soudure Autogène. Anon.(Technique moderne, 1931, 23, 24-25).—A description of the new building and 
its equipment.—H. W. G. H.
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XXI.—INDUSTRIAL USES AND APPLICATIONS

(Continued from rp . 331-334.)
Aluminium and Bauxite. C. L. JIantell (M ineral Ind ., 1932, 40,15-33).— 

Statistics of world production and consumption of aluminium are given, and 
extensions of its uses are reported. Several American railways now have 
aluminium coaches and freight trucks in service, and the great saving of 
weight thus effected will probably lead to extensions in  this direction. Among 
new alloys, Xo. 133 “ Lo-Ex,” containing 14% of silicon and varying amounts 
of nickel, copper, and magnesium, has a low coeff. of expansion and permits 
small piston clearances. Xew developments in the drawing of aluminium wire 
have made aluminium fly-screens and fences possible. Extended uses in 
dairy equipment and in architecture are reported. The application of oxide 
coatings for protective and decorative purposes has increased.—E. S. H.

The Trend and Progress ol Aluminium. X. F. Budgen (Metallurgia, 1933, 
7, 105-10S).—Developments in the metallurgy of light alloys are reviewed and 
their application to various industries such as the motor industry, railway 
engineering, shipbuilding, aeronautics, architecture, and the electrical industry 
are discussed, together with the use of aluminium for cooking utensils. The 
latest technical developments, such as casting of rolling slabs, gas inclusions, 
and methods of eliminating gas, are dealt with, and the application of general 
castings to various industries and the trend of developments with the new 
alloys are considered. Reference is also made to corrosion-resisting aluminium 
alloys particularly those containing silicon and magnesium.—J . W. D.

[Aluminium] The Material of the Textile Industries—Bobbins. [J. Ballv] 
i Alum inium  Broadcast. 1931,3, (5). 14-27).—Translated from Bev. A lum in ium , 
1930,6,1175-1184,1214-1221; 7 ,1276-12S9.—J . C. C.

New Uses for Aluminium in the Textile Industry. J . R. Whitelerg (Textile 
Weekly, 1932, Oct. 2S; A lum in ium  Bromlccist, 1932. 3, (40). 2-7).—J .  C. C.

Preparation of an Aluminium Printing Plate. Anon. (HelaBwaren-Ini. u. Galixino-Tech., 1932. 30, 200-207),—The method of cleaning and etching the 
plate, coating it with a chromate-gelatin film, and developing the design, is 
described.—A. R . P.

Practical Metal Hull Construction. Anon. (Airorajl Eng., 1932, 4, 165).— 
Details are given of the processes employed in the erection of metal hulls of 
firing boats. Reference is made to the danger of working Duralumin which 
has been finally heat-treated and the age-hardening of which has proceeded too 
far. Anodic oxidation treatment of the manufactured components precedes 
final assembly. Rivets are anodieallv treated, then heat-treated, and used 
immediately. Any marking of datum lines. Ac., is made with indelible 
pencil.—H.'S.

Float Construction and Repair. Anon. (Aircraft Eng., 1932. 4, 247-249,
282-283, 288).—The process of building seaplane floats and methods of 
replacing damaged parts are described. Reference Is made to the necessity for 
“  normalizing ” Duralumin before cold-working. Provision should be made 
for removal of water, and the construction should bo such that any water 
entering the float will not be retained behind stringers and frames, but allowed 
to flow to the lowest parts, so that it cart be removed at the drain-holes. 
Lanolinę solution is sprayed over the surface of the interior and the inspection 
covers are dosed down immediately to keep the lanolinę soft.—H. 8.

Aluminium Ship Furniture. Anon.. (./. Commerce {Ship, and Eng. Edn.),
1932. Jan. 21, 2).—A description of aluminium furniture installed in the liner 
3Iaribo.<a with a view to minimize the risk of fire and allowing a  saving in weight. 
The installation in the dining-saloon of 570 aluminium chairs each of 11 lb. 
weight is the first in a merehant-ship. The frames of the chairs are fabricated
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from the same strong aluminium alloys as are employed for aeroplanes and 
dirigibles, trucks, buses, railroad ears, &c.—J. W. D.

[Use of Aluminium in] A Proposed 800-ft. Atlantic Liner. Edgar P. Task 
(Marine Eng. and Shipping Age, 1932, 37, 268-275).—In a description of a
28,000-ton liner various means of saving weight are suggested. These include 
the use of aluminium alloys for deck houses and decks above the sun deck 
and for practically all divisional bulkheads in the main hull and houses; the 
substitution of aluminium alloys for wood divisional and passage-way bulk
heads in the passenger and crew quarters and for overhead ceilings where used 
in these places; and the use of aluminium for fumiture. The use of aluminium 
foil for insulation of engine, boiler, and galley trunks, and decks in the way of 
these spaces, and also of refrigerating chambers is suggested. I t  is also stated 
that a general use might be made of aluminium paint, except the priming 
coat, for the inside of the hull, and the inside and outside of the deck houses.

— .J. W . D.
Marine Applications of Aluminium.  De Biran (Usine, 1931, 40, (47),

27).—Abstract of a  paper presented to the Salon Xautique. See this J .,  1932, 
50, ISO.—H. W. G. H.

Cast Alloys of Aluminium in the Construction o! Aero Engines. C. Panseri 
(Usine, 1931, 40, (43), 29-31).—Abstract of a  paper presented to the 6e. 
Congres International de Fonderie. See this J . ,  1932, 50, 567.—H. W. G. H,

Aluminium Castings in the Construction of Diesel Engines. W. Hartl 
(Alum inium  Broadcast, 1932, 3, (33), 2-11).—Translated from Avlom/Ajil- 
tech. Z ., 1931, 4, 94-98. See this J . ,  1931, 47, 591.—J. C. C.

Light Alloy Pistons. J . S. Irving (Automobile Eng., 1933, 23, 19-22, 57- 
GO).—The development of aluminium alloy pistons is first considered, and 
reference is made to composite pistons consisting of an aluminium alloy 
crown and a  skirt formed either from cast-iron or steel. The requirements of 
aluminium pistons are then discussed, special reference being made to low 
weight, high thermal conductivity, strength a t  high temperatures, low 
coefficient of expansion, resistance to wear, and stability of structure. Data 
are given for various alloys for the effect of temperature on the mechanical 
properties, for friction tests on die-cast and forged piston alloys, for wear, for 
fatigue a t 15° and 100° C., and for heat-treatment, and such data are discussed 
in considerable detaiL Consideration is also given to the design of pistons, 
taking as the basic points of design, heat flow, mechanical strength, and 
minimum friction.—.J. W. D.

Lynite T-Slot Piston Developed for Engines. Anon. (Automotive In d ., 1932, 
6”, 331).—The type of slotted piston described is produced in any of the usual 
aluminium piston alloys, including “ Lo-Ex ” (alloy “ Xo. 132 ” ). The latter 
is recommended on account of lightness, low coeff. of expansion, and good 
bearing qualities.—P. M. C. R.

Causes of Cylinder Wear : Piston Rings. Anon. (Indusi. Australian, 1332, 
87, 327-328).—lig h t  alloy construction, by reducing piston weight, gives 
quicker acceleration, lower bearing pressure, and decreased friction; the high 
thermal conductivity lessens the thickness and adhesive character of carbon 
deposits, and admits of higher compression than with cast iron. The high 
coeff. of thermal expansion, however, necessitates a large clearance, leading 
to “ tipping” and rapid wear unless lubrication is perfect; also, modem 
practice tends to  reduce oil consumption. A new type of compensating piston, 
having a light alloy body and Invar struts, is claimed to maintain an almost 
constant diameter* on the thrust faces, and to require a clearance even Jess 
than th a t needed by east iron.—P. M. C. R.

Structural Development of High-Powered American Motors. Anon. 
(Automobiliech. Z ., 1932, 35, 42-47).—Materia Is for cylinders and pistons for 
different classes of work are described, and the latter are tabulated. A
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high proportion of models arc fitted with aluminium or light alloy pistons, 
occasionally with reinforcements, e.g., of Invar.—P. M. C. R.

Alloy Ring Carrier Cast in Light Piston Resists Wear. Anon. (Automotive 
In d ., 1932, 67, 747-749).—A series of wear tests is described on Bohnalito 
and aluminium-silicon alloy pistons, with solid skirt and inset ring carrière; 
beryllium-bronze and alloy cast iron were the materials employed. Axial 
wear on the rings was found to be comparatively small ; radial wear was greatest 
in each case on the top ring. Ring grooves of beryllium-bronze were noticeably 
more worn than those of alloy cast iron, which showed so little wear that new 
rings were fitted without rc-machining.—P. M. C. R.

Use of Aluminium for Cylinder Heads Eliminates Excessive Dead Weight. 
Anon. (Automotive In d ., 1932, 67, 749).—The construction, casting, and 
assemblage of aluminium cylinder heads are described. A saving of 50-60% 
on the weight of the cylinder is effected by their use, which further ensures 
even heat distribution in the head ; this renders possible the employment of 
higher compression ratios, with a corresponding increase in power. Cost of 
production is lowered, owing to the smaller cost of machining aluminium.

—P. M. C. R.
Cause and Prevention of Cylinder Wear in I.C. Road Engines. R . Wake 

(Mech. World, 1932, 92, 60-63).—Pistons and rings cause 45-65% of cylinder 
wear in interna 1 combustion engines used in vehicles. This has led to the design 
of special types the aim of which is to distribute loads evenly and to avoid tho 
effect of peak pressures. The “ B.H.B.” light-alloy piston, now being widely 
used for replacement purposes for heavy-duty and car engines, is self-adjusting 
under higli temperature and load, minimizing oil consumption and risk of 
seizure. I t  is made in the “ R.R.50 ” alloy, the average composition of which 
is given. “ Y ” alloy is most commonly used for car and commercial-vehicle 
engine replacements. Its composition and mechanical properties are given.

—P. J .
Aluminium Corporation Plans to Make Motor-Truck Parts. Anon. (Daily 

Metal Reporter, 1932, 32, (20S), 6).—Restrictions on weight have increased the 
importance of light metals and alloys in truck body-work ; carrying capacity 
can be increased, the dead-weight of a truck body can be reduced from 45 to 
65%, with corresponding savings in cab and chassis, by tho use of light alloys. 
The cost of the materials and of their fabrication is greater than with steel but 
the saving in weight more than balances the extra cost.—P. M. C. R.

The Importance of Weight Saving [by Aluminium Alloys]. Anon. (Motor 
Cycle, 1932, July 28; A lum in ium  Broadcast, 1932, 3, (36), 6-12).—Details aro 
given of an analysis, conducted by the British Aluminium Co., of the materials 
used in the construction of a standard 500-e.c. motor-cycle. I t  is concluded 
that by the use of light alloys the weight could bo reduced from 350 lb. by 78 lb. 
121 oz.—J. C. C.

European Use of Light Alloys Gains. Anon. (Automotive Ind., 1932, 67, 
49).—Considerable reduction of weight in commercial vehicles has been effected 
by the use of Duralumin (forged or rolled), magnesium, or Alpax (for castings), 
and Alfol as insulation ; the latter material consists of crumbled aluminium 
foil, weighing approx. 0-188 lb./ft.3, as against 9-3 lb./ft.3 in the case of cork 
insulation. The vehicles most affected are motor-onmibuses, tanks and 
trucks for railway and road transport, and fire-engines and waggons.—P. R.

Edinburgh’s New Tramcar. Anon. (Tramway and Railway World, 1932, 
21, 171-175).—The use of aluminium and light alloys has effected a 12-7% re
duction of bodv-weight per seat in an experimental tramcar built for the 
Edinburgh Corporation. Important structural members of the body frame
work are of Duralumin, which is also used in roof-stieks and angles. Less 
heavily stressed members are of aluminium, aluminium-silicon Alloy No. 14, 
or Alpax; Alhambrinal, a composition-coated aluminium sheet, and plain
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aluminium sheeting are used in ceilings and roof. Other light-metal j tarts are 
heater brackets, controller backs and shields, switch and junction boxes, and 
cable tubing, all of aluminium, whilst a casting in “ M.C.U.” alloy carries tho 
trolley-base.—P. Mi C. It.

Vestibule Tramcar-Screens of Alpax Alloy. Anon. (Tramway and Railway 
World, 1932, 70, 91-92).—Alpax is used for the metal vestibule-scrcen frames 
in certain new London County Council tram cars; it is claimed that it combines 
in the cast condition low sp. gr. and high deflection before fracture as compared 
with aluminium-copper and aluminium-zinc cast alloys. I t  also finds 
application as die-castings or sand-castings, as motor-car sumps, gear-cases, 
window-framcs, Diesel engine inspection doors, sliding doors, and seat frames 
for railway coaches.—P. M. C. It.

Aluminium for Rolling Stock. Anon. (Locomotive, 1932, 38, 433-434).— 
The introduction of tho electric train has increased the demand for lightness in 
railway work. Aluminium and suitable light alloys, although much dearer 
than steel as regards first cost, are stated to bo much more economical in 
running, repairing, and finishing, apart from economy in weight. Special 
alloys considered are a “ modified ” aluminium-silicon alloy [A7o/e by Ab
stractor: Alpax?], Duralumin, aluminium-copper alloys (Cu 8-12%);
the latter are recommended for carriage fittings in place of chromium-plated 
iron or steel. Aluminium paint is recommended for its licat-insulating 
qualities and also as an anti-corrosive coating, and directions for mixing and 
application are given.—P. M. C. It.

New Aluminium Rail Car. Anon. (Daily Metal Reporter, 1932, 32, (234), 
6).—A rail car constructed largely of aluminium, and about a quarter of tho 
weight of the steel-built car of similar capacity, is about to be put into service 
on the New York Central Railway.—P. M. C. R.

Alpax Doors in Railway Construction. M. Leroy (Rev. A lum inium , 1932, 
9, 1893-1899).—The applications of Alpax in the construction of railway 
carriages are described.—J. H. W.

Permanence for Roofs [Aluminium Roofing]. Owen C. Jones (Sheet Metal Industries, 1932, April; Alum inium  Broadcast, 1932, 3, (32), 13-15).— 
Examples are quoted of the use of aluminium sheet joined by welding for 
roofing installations.—J. C. C.

Aluminium for Roofs and Roof Accessories. Anon. (Contract Record and 
Engineering Review, 1932, May 18; and (reprint) Alum inium  Broadcast, 1932, 
3, (33), 12-14).—Examples of the use of welded aluminium sheet for the 
construction of roofing, gutters, leaders, and roof flashing arc briefly described.

Alloy 43 in Architecture.  Baducci (Usine, 1931,40, (43), 33).—Abstract
of a paper presented to tho 6e. Congres International de Fonderie. See this J ., 
1932, 50, 180.—H. W. G. H.

The Building Spandrel of Cast or Aluminium Alloy. Anon. (Eng. News- 
Record, 1932, 108, 216-217).—Pressings from “ 3 S ” alloy sheet or castings 
in “ 43 ” alloy have been used for filling the spandrel space between windows 
in recently erected buildings. The operations of casting spandrels weighing 
90-240 lb. are illustrated. Finishing methods include polishing, sand or 
carborundum blasting, wire-brushing, and “ deplating.”—J. C. C.

Federal Conservatory Uses Aluminium-Alloy Framing. Anon. (Eng. 
News-Record, 1932, 108, 539-542).—A detailed, illustrated account of the 
design and construction of the framework of the new conservatory of the U.S. 
Botanic Garden, Washington, U.S.A. Aluminium alloys and cast aluminium 
were extensively used to reduce the cost of maintenance in hot moist atmo
spheres. For heating the alloy rivets, a special pvrometer-controlled furnace 
was used.—J . C. C.
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Aluminium as Window “ Glass ”  in Germany. Anon. (Ainer. Class Rev., 
1932, 52, (2), 22; Ceram. Abs., 1933, 12, 58).—Aluminium window panes are 
being manufactured in Germany which are said to be so transparent that they 
may be used as glass. The aluminium eliminates the yellow rays of the sun.

—S. G.
Aluminium in the Electrical Industry. Anon. (Elect. Rev., 1932,110, 071). 

—Aluminium, being non-magnetic and having a  high cleotrical conductivity, 
forms an effectivo electrostatic shield, and for these reasons the metal is 
extensively used for wireless apparatus. I t  is also being used in the form of 
cases for electrical measuring instruments. Aluminium further protected by 
anodic oxidation and coloured is used for electrical fittings. Aluminium 
reflectors arc also extensively used.—S. V. W.

Aluminium Castings in the Electro Industry. R. Schaumann (Alum inium  
Broadcast, 1932, 3, (35), 8-12).—-A slightly abridged translation from JIausze.it. 
V.AAV. u.d. Erfticerk A.O. A lum inium , 1931, 3, 207-269. See this J ., 1932, 
50, 102.—J. C. C.

Aluminium Conductors and Corona. Edgar T. Painton (Electrician, 1930, 
104,137-138; C. Abs., 1930, 24,1300).—The steel-cored aluminium conductor 
is lighter, stronger, and cheaper than hollow' copper. Tho 1-093-in. cable has 
7 steel wires (core) and around it arc 54 aluminium wires. I t  is used for
220,000-v. transmission lines and weighs 2-41 tons per mile versus 3-40 tons 
per mile for the hollow' copper conductor of equal electrical resistance and 
corona voltage.—S. G.

Steel-Cored Aluminium. Edgar T. Painton (Electrician, 1931, 107, 733- 
735; C. Abs., 1932, 26,383).—Steel-cored aluminium is being used extensively 
in transmission lines throughout the world. Where steel-cored aluminium 
has but one layer of aluminium over tho core, tho galvanized core can be 
dipped in a bituminous solution before stranding up the cable. The latest 
important development is the use of sector-shaped aluminium wares instead 
of wound wires, resulting in a reduced diameter with attendant savings.—S. G.

Aluminium-Steel Conductors in the English Grid System. Anon. (Al- 
luininio, 1932, 1, 315).—A short note.—<3. G.

Properties of Metal Foil as an Insulating Material. J . L. Gregg (Refrigerat
ing Eng., 1932, 23, 279-2S3; A lum in ium  Broadcast, 1932, 3, (36), 15-18).— 
A review of work carried out a t the Battcllc Memorial Institute (U.S.A.). Low- 
conductivity unitsmade of bright metal sheets, arranged with wooden or other 
separators to enclose air spaces having a thickness of 4 in. or less, were found to 
be light in weight and very efficient. The emissivity of commercial aluminium 
foil suitable for this purpose wras determined and found to be about 5% of the 
black body and was not appreciably altered when the foil was stored in 
ordinary atmospheres.—J. C. 0.

Heat Insulation with Metal Foil. Anon. (Amer. M achinist (Eur. Edn.), 
1932, 76, 356e - 358e ) . —Metal foil is used as a heat insulator cither in flat 
sheets separated by suitable spacers or as crumpled and stacked sheets. 
Both methods decrease the amount of heat transferred by convection and by 
reflection. Aluminium is an ideal metal for this purpose on account of its low 
sp. gr. and the ease with which it can bo rolled, and on account of the oxide 
which forms on the surface and increases its resistance to atmospheric attack 
without appreciably affecting its reflectivity. Details of this method of 
insulation and the testing of the insulating properties of the foil are given.

—J . H. W.
Roof Covering to Exclude the Sun’s Heat. Anon. (Architect, 1932, 130, 

279).—Tests made a t tho Building Research Station show th a t outer roof 
surfaces should be non-metallic and inner surfaces metallic. A coating of 
aluminium paint is recommended for reducing downward radiation, although
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the necessary presence of a binding medium must reduce this effect in some 
degree.—P. M. C. R.

Aluminium Powder and Bronze Colours in the Painting Industry. H. 
Rabatd (Rev. A lum inium , 1932, 9, 1789-1820).—Cf. ./., this volume, pp. 102, 
169.—J. IT. W.

Antimony. K. C. Li (Mineral Ind., 1932, 40, 34-40).—Statistics of con
sumption and production are given. The present chief uses of metallic 
antimony aro in storage-battery plates, sheathing of telephone and telegraph 
cables, typo metals, bearing metals, and solders. The largest single use (for 
storage batteries) is applied mainly to the automobile industry.—E. S. H.

Arsenic. Paul M. Tyler (Mineral Ind ., 1932, 40, 41—47).—Statistical data 
arc given. The main use for the metal is in hardening shot and to a less 
extent in various copper alloys. The main consumption of arsenic is in the 
form of oxide or arsenate.—E. S. H.

Barium and Strontium. Charles Hardy (Mineral Ind ., 1932, 40, 63-67).— 
Mainly statistical and economical. The increasing uses of metallic barium in 
the lamp, radio, and spark-plug fields have reduced tho price, and wider 
applications may bo anticipated. Experiments aro now being conducted on 
alloys of barium with magnesium, nickel, and other metals. No uses for 
metallic strontium are reported.—E. S. H.

Beryllium. Anon. (Mineral Ind ., 1932, 40, 594-595).—At present, tho 
alloys of beryllium with copper, iron, nickel, and cobalt show the most promise, 
and the results of work on alloys of beryllium with the light metals arc disap
pointing. Tho use of a beryllium-copper alloy (10-12% beryllium) as a 
deoxidizer for cast copper gives a product almost equal in electrical conduc
tivity to drawn copper.—E. S. H.

New Materials [Beryllium]. Anon. (Automobiltech. Z ., 1932, 35, 132-133). 
—A review of the sources, properties, and present and future applications of 
beryllium, with special reference to bcryllium-bronzes, nickel-beryllium alloys, 
and beryllium-chrome steels.—P. M. C. R.

Bismuth. Anon. (Mineral Ind ., 1932, 40, 595-597).—Statistics are given. 
Among new uses, particularly in the applications of alloys of low melting 
point, are : (1) filling thin-walled tubing during bending, (2) facilitating bond
ing of light sections, especially in aircraft construction, (3) scaling glass joints, 
(4) non-shrinking matrices for holding together parts of composite dies, (5) 
printing alloys.—E. S. H.

Matrix Alloy Used for Setting Die Parts. Anon. (Automotive Ind., 1932, 66, 
920).—“ Matrix ” alloy, a proprietary alloy of bismuth, lead, tin, and anti
mony, is used for the permanent fastening of punches, punch plates, &c., tho 
alloy being poured in after the punches have been correctly adjusted. Tho 
alloy is claimed to obviate, by its low melting-point, damage to heat-treated 
parts, and to be hard, rigid, and almost free from shrinkage.—P. M. 0. R.

Cadmium as a Substitute for Casting Wax. M. Wastrow (British J . 
Dental Sci., Prosthetics Section, 1932, 77, 233).—Extracted from Zahnartliche 
Rundschau and L a  Presse Dentaire. Cadmium is suggested as a substitute 
for casting wax, on account of its volatility. I t  can be completely removed 
by heating to 767° C-—J. C. C.

Calcium. Anon. (M ineral Ind., 1932, 40, 599-600).—Large quantities of 
metallic calcium are now obtainable and its applications arc increasing. 
Some important uses are : as a deoxidizer and degasifier in easting other 
metals; as a reagent in removing bismuth from lead; and in hardening soft 
metals, particularly lead.—E. S. H.

Chromium. Anon. (Mineral Ind ., 1932, 40, 68-73).—Statistics of produc
tion and consumption are given. Chromium plating does not absorb a very 
large tonnage, and the greatest application is in alloy steels. No new uses 
arc reported.—E. S. H.
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Cobalt. C. W. Drury (Mineral Ind ., 1932, 40, 109-113).—No changes in 
the metallurgy of cobalt are reported. Continued increased use in both 
magnet and high-speed steels appears to be probable. Stcllite alloys arc being 
used more extensively in mining and construction work, especially for pumps, 
crusher parts, dies, &c. These alloys have been improved considerably during
1931. The tungsten carbide cutting tools use an appreciable amount of 
cobalt as a binder for the tungsten carbide.—E. S. H.

Application of Stellite. J . L. Spcneo (Clay Prod. News, 1932, 5, (2), 1-3; 
Ceram. Abs., 1932, 11, 020).—S. cites the use of Stellite beads around the 
periphery on the forward face of the augers in the plant of the Sun Briek Co., 
Ltd. This procedure increased the life of the augers from about 30 days to 
0 or 7 months. The wearing edges of other machinery and tools were Stcllitcd 
with similar results.—S. G.

Stellite and Festel-Metal in Tool-Making. Anon. (Werlczeug (Suppt. to M aschinenbmstrukleur), 1932, 8, (19/20), 115-110).—The’ properties of Stellite, 
both as cast and after appropriate heat-treatment, are described. The alloy 
can be hardened further by additions of tungsten or molybdenum; the pre
sence of iron and a small amount of nickel produces sufficient softening to 
render the alloy workable. The softened iron-bearing form of Stellite is 
known as Festei-mctal.—P. M. C. R.

Utilization of Copper and Copper Alloys. Wm. G. Schneider (Mineral Ind .,
1932, 40, 145-151).—Statistics are given of the consumption of copper in 
various forms by different industries in the U.S.A. Nearly 50% is absorbed 
by the electrical industries. A list is appended, showing the compositions of 
the principal alloys of copper in general use.—E. S. H.

Steel Fire-Boxes for Locomotives [a Comparison with Copper]. Anon. 
(Locomotive, 1932, 38, 400-405).—Copper is compared to steel as a fire
box material. The author considers that the lower corrodibility of copper 
is more than balanced by its greater softness and consequent susceptibility 
to wear, and by the scarifying action of the exhaust. Repairs are stated to 
bo more difficult than in the case of steel, which is readily welded. Steel is 
preferred as being lighter, stronger, cheaper, and less likely to suffer under 
exceptional demands than copper.—P. M. C. R.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Copper Plates for Locomotive Fire-Boxes (B 11-18). -——- (Amer. Soc. Test. 
M at. Tentative Standards, 1932, 1131; and Proc, Amer. Soc. Test. M at., 1932, 
32, (I), 9S7).— Section 3 (6). Change to read as follows by the addition of the 
italicized figures and the omission of the figures in brackets : (6) Non-arsenical 
copper.—Non-arsenical copper shall have a purity of a t least [99-880] 99-90%, 
as determined by electrolytic assay, silver being counted as copper. The total 
impurities other than silver shall not exceed [0-120] 0-10%.— S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Copper Bars for Locomotive Staybolts (B 12-21).  (Amer. Soc. Test. M at.
Tentative Standards, 1932, 1131; and Proc. Amer. Soc. Test. M at., 1932, 32, 
(I), 987).— Section 3 (b).—Make the same change in this paragraph as recom
mended in Section 3 (6) of Specification B 11-18 (see preceding abstract).

—S. G.
Tentative Revisions of A.S.T.M. Standards. Standard Specifications for

Seamless Copper Boiler Tubes (B 13-18).  (Amer. Soc. Test. M at, Tentative
Standards, 1932, 1131; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 987).— 
Section 3 (b). Make the same change in this paragraph as recommended in 
Section 3 (6) of Specification B 11-18 (see abstract above).—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Copper Pipe, Standard Sizes (B 42-24).  (Amer. Soc. Test. M at. Tentative
Standards, 1932, 1132; and Proc. Amer. Soc. Test, M at., 1932, 32, (I), 988).— 
Section 3.—Change to read as follows by the addition of the italicized figures 
and the omission of the figures in brackets : 3. The copper shall have a purity
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of a t least [99-880] 90-90%  as determined by electrolytic assay, silver being 
counted as copper. Section 12.—It is recommended that the first sentence in 
paragraph (a) of this section be omitted as it conflicts with the requirements 
of paragraph (6).—S. G.

Copper Roofs. Anon. (Cuivre et Laiton, 1922,5,313-351,391-397,439-449, 
505-515,549-562; 1933,6,5-12).—A general discussion of the properties which 
render copper suitable for permanent use in exposed places, and of certain 
instances where it has been employed with great advantage. Of all the metals 
tha t might be considered for such work-, copper alone, it is stated, possesses 
advantages in every direction—resistance to corrosion, physical properties; 
uniformity of contraction and expansion, &c. The thickness of copper em
ployed varies in different countries, but is generally dependent on the average 
thickness of the resistant film which may be expected in the particular locality. 
Excellent diagrams are given of the manner in which copper sheeting may be 
attached and anchored for roofing purposes, and also of the character of the 
joints which have been found to be most serviceable in practice. The second 
article deals with the system of vertical jointing, and the third with ordinary 
flat or ribbed joints. Succeeding sections are concerned with the dimensions 
and manipulation of copper guttering and lead-off piping.—W. A. C. N.

A New System of Roofing Using Thin Copper.—The Rabbeted Hammer- 
Beam System. Anon. (Cuivre et Laiton, 1932, 5, 495^99).—The economical 
advantage of using thin copper sheeting—down to mm. thick—whilst pre
serving all those corrosion resisting characteristics inherent in the metal, is 
discussed. The method of applying this material with security is described 
and illustrated.—W. A. C. N.

Copper in Refrigerating Apparatus. A. Chaplet (Cuivre et Laiton, 1932, 5, 
261-262).—In the various systems-the tubes and plates used in convej'ing 
the freezing mixtures are now frequently made of copper.—W. A. C. N.

Copper Radiators for Central Heating. Anon. (Cuivre el Laiton, 1932, 5, 
367-375, 415-423).—(1.—) A theoretical study of heat-exchange relationships 
bearing on the question of the supply of heat in houses, offices, and large stores. 
The m atter is viewed from three successive and connected angles—the trans
mission of heat to the internal wall of the radiator from the circulating fluid, 
the transmission across the substance of which the radiator is composed, and 
the radiation from the outer wall into atmosphere. Formuke are derived 
which are applicable in average circumstances and are then applied in a com
parison between copper and other metals as the material for radiator con
struction. (II.—) Typical examples are given of radiator manufacture by 
firms in America, France, and Italy. This section is useful because the method 
of assembly is fully illustrated by a series of clear illustrations and diagrams.

— W. A. C. N.
Bearing Metals for Heavy Duty Engines. ------(«/• Soc. Automotive Eng.,

1932, 31, 402).—Copper-lead bearings will carry heavier loads and are stronger 
a t elevated temperatures than Babbitt metals. Their high thermal con
ductivity is also an advantage. Up to the present time the difficult technique 
of producing copper-lead bearing of uniform quality has prevented their 
extensive use.—W. P. R.

Steam Locomotive Design : Axle-Boxes. E. A. Philipson (Locomotive, 1932, 
38, 392-394).—Gun-metal or bronze (“ brass ” ) axle-boxes are preferable to 
those of cast or forged steel, in spite of their greater first cost, on account of
(1) reduced machining and fitting cost; (2) higher thermal conductivity and 
consequent reduced liability to overheating; (3) possibility of recrowning if 
overheating actually occurs; (4) considerable scrap value. The steel box with 
inserted brasses is sometimes preferred for heavy duty. If the brasses do not 
themselves provide a bearing surface for the wheel boss, a separate liner of 
brass or white metal is fitted. Analyses of suitable bearing brasses and white
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metals, and also of gun-metal and bronze mixtures for the boxes themselves, 
are quoted, and details of lubrication and fitting are given.—P. M. C. It.

Nickel-Bronzes in Steam Valves. Anon. (Nickel Bulletin, 1932, 5, 188).— 
High-nickel nickcl-bronzc and nickel-copper alloys are used for steam valve 
seats and faces. Por valves up to 2 in. bore, 03% nickel-copper and for 
larger valves 30% nickel-copper arc used. Valve lids arc made of 15 : 05 
nickel-copper “ bronze.”—J. H. W.

Cold-Rolled Phosphor-Bronze for Bridge Bearing Plates. J . C. Pettigrew 
(Eng. News-Record, 1932,108, 800).—A letter. Although under dry frictional 
tests, leaded phosphor-bronze bearing plates slide easier than plates of cold- 
rolled phosphor-bronze it is questionable how far such tests represent actual 
conditions. More heat is possibly generated during these accelerated tests, 
and in service nearly all plates arc lubricated with graphite. Cold-rolled 
phosphor-bronze is stronger and on this account has been found by many 
users more satisfactory than leaded phosphor-bronze, which must bo cast. 
Tensile test results on cold-rolled phosphor-bronze are tabulated.—J. C. C.

Tin-Bronzes with High Lead Content as Novel Bearing Materials in Auto
mobile Construction. H. Blume (Automobiltech. Z ., 1932, 35, 39S-399).— 
Recent investigations have shown that bronzes containing up to 50% of lead 
may find industrial application. The constitution and mechanical properties 
of certain leadless and leaded bronzes are reviewed, and the suitability of the 
latter in certain special types of work is discussed. Necessary modifications 
in casting practice are enumerated. The influence of nickel additions is con
sidered. I t  is claimed tha t the use of lead in proper conditions diminishes 
friction, lessens wear, assists lubrication, and effects economy both in oil and 
in cost of materials. A table giving analyses and mechanical properties of 
several bearing l.ictals, with and without lead, is appended.—P. M. C. R.

Tentative Revision of A.S.T.M. Specifications. Standard Specifications for
Brass Pipe, Standard Sizes (B 43-24).  (Amer. Soc. Test. M at. 'Tentative
Standards, 1932, 1132-1134; and Rroc. Am er. Soc. Test M at., 1932, 32, (1), 
988-990).—Extensive alterations are proposed to Sections 3 (6), 4, 6, 7, and 
14, for which the original must be consulted.—S. G.

Tentative Revisions of A.S.T.M. Specifications. Standard Specifications for
Seamless Admiralty Condenser Tubes and Ferrule Stock (B 44-29). ------
(Amer. Soc. Test. M at. Tentative Standards, 1932, 1134; and Proc. Amer. Soc. 
Test. M at., 1932, 32, (I), 990).—Section 14.—Change from its present form to 
read : 14. The length shall not be less than th a t ordered when measured a t 
a temperature of 20° C. (08° P.), but may be more than th a t ordered by the 
amounts given in the following table :

Ordered Length, ft. Permissible Tolerances, in.
Up to 15, inclusive . . . .  +  i s

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Seamless 70 : 30 Brass Condenser Tubes and Ferrule Stock (B 55-25). ------
(.1 vier. Soc. Test. M at. Tentative Standards, 1932, 1134; and Proc. Amer. Soc. 
2'est. M at., 1932, 32, (1), 990).—Section }4.—Make the same change in this 
section as recommended in  Section 14 of Specification 11 44-29 (see preceding 
abstract).—S. G.

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for
Seamless Muntz Metal Condenser Tubes and Ferrule Stock (B 56-25). ------
(Amer. Soc. Test. M at. Tentative Standards, 1932, 1134; and Proc. Amer. Soc. 
Test. M at., 1932, 32, (1), 990).—Section 14.—Make the same change in this 
section as recommended in Section 14 of Specification 44-29 (see abstract 
above).—S. G.

Over 15 to 20, inclusive 
Over 20 . . . .

S. G.
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Tentative Revisions of A.S.T.M. Standards. Standard Specifications for

Sheet High Brass (B 36-27).  (Amer. Soc. Test. M at. Tentative Standards,
1932, 1135-1137; and Proc. Amer. Soc. Test. M at., 1932, 32, (I), 991-993).— 
Extensive alterations are proposed to Sections 1, 3, 5, 6, 7, 8, 9, 10, and 11, for 
which the original must be consulted.—S. G.

_Aluminium-Brass Condenser Tubes. Anon. (Mech. World, 1932, 92, 106- 
107).—Cf. 1932, 50, 52. Discusses the alloy, copper 76, zinc 22, aluminium 
2%—here referred to as “ Alumbro.”—F. J.

Gallium. Anon. (M ineral Ind ., 1932, 40, 600).—Gallium is now produced 
on the technical scale by the Vereinigtc Chemisehc Fabrik, Lcopoldshall, 
Germany. The wide range of stability of the liquid phase makes it suitable 
for use in high-temperature thermometers. Possible future uses are in optical 
mirrors and dental amalgams.—F,. S. H.

Gallium Now Commercially Available. Anon. (Chem. and Met. Eng., 
1932, 39, 675; and M et. Ind . (Land.), 1933, 42, 38).—Improved production 
methods in Germany have brought down the price of gallium to $3'6 per 
grm. (in U.S.A.). This metal, which melts a t body temperature and has a 
boiling-point of 2000° C., has numerous applications, chiefly in the fields of 
thermometry, dentistry, atomic and astrophysics and, particularly, radio and 
electro-technology. Thermometers can be made for temperatures of 500°- 
1000° C. Substituted for mercury in dental alloys, it has the advantage of 
being non-poisonous, whilst its substitution in rectifiers permits operation a t 
higher capacity, owing to its high boiling-point.—F. J.

New Applications Found for Gallium. Anon. (Indust. and Eng. Chem. 
(News Edn.), 1932, 10, 39; M et. Ind . (Loiul.), 1932, 40, 380).—See preceding 
abstract.—J. H. W.

Industrial Alloys of Gold. A. Labo (Monitore Tecnico, 1932, (9), 391-394). 
—A review of the uses of gold alloys in industry.—G. G.

U.S. Navy Uses Lead as Filler for Stair Treads. Anon. (Daily Metal 
Reporter, 1932, 32, (208), 5).—Stair treads with brass base, lead-filled, are in 
use in the U.S. Navy, the lead or lead-base alloy employed being found to 
give a firm, non-slipping surface under marine conditions, and to resist sea
water corrosion. Treads composed solely of lead can be remelted and used 
again after they have become worn, effecting considerable economy in use.

—P. M. C. P..
Conditions for the Use of Lead-Base Bearing Alloys Having High Copper 

Content. A. Ricard and H. Aekcrmann (Cuivre el Laiton, 1932, 5, 523-528). 
—A general discussion of lubrication and of the factors which are of greatest 
importance in carrying it out correctly—the nature of the surfaces, character 
of the oil, amount and method of introduction of the lubricant, and the com
position of the bearings themselves. Photomicrographs of alloys containing 
up to 30% lead, together with varying proportions of copper with tin or nickel, 
are given, and the function of the lead in promoting good bearing surfaces Is 
explained.—W. A. C. X.

Sockets of Low-Melting Alloy Best for Wire-Rope Test Samples. D. H. 
Corey and E. T. Cope (Eng. News-Record, 1932, 108, 652).—Samples of wire 
rope broke near the ends in tensile tests when the ends were sweated to sockets 
with spelter. The use of 83 i  7 : 10 lead-tin-antimony alloy (since adopted 
as standard) or 60 : 30 ; 9 :1  lead-tin-antimony-bismuth alloy enabled the 
samples to be held without slipping and prevented softening of the wires.

“ ■■J* C. 0.
Lithium and Its Applications. G. Xain (Industrie chirnigue, 1932, 19, 

882-885).—A review, describing the occurrence of lithium, the production of 
the metal in Germany, and its uses. Although no industrial application has 
been found for metallic lithium alone, it is an important constituent of certain 
alloys, particularly the ultra-light alloys of aluminium. Small quantities of 
lithium are also used along with calcium in lead as a bearing alloy, particularly
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on the Gorman railways. A further use is as a refining agent for copper and 
nickel. The uses of some lithium compounds are discussed, and a table is 
given, showing the world production over the period 1925-1930.—E. S. H.

Magnesite [and Magnesium]. Anon. (M ineral Ind ., 1932, 40, 351-359).—- 
The demand for magnesium has increased, especially in alloys, in which the 
consumption of magnesium during 1931 was more than 5 times th a t during 
1930.—E. S. H.

The Development of Uses of Magnesium. John A. Gann (Technique 
modeme, 1932, 24, 638-639).—Abstract of paper presented to the American 
Institute of Mining and Metallurgical Engineers, Feb., 1932. See this ,/.,
1932, 50, 3S0, 419, 691.—II. W. G. H.

Magnesium. John A. Gann (Met. Ind . (N .Y .), 1932, 30, 235-238).—A 
lengthy abstract from M in. and Met., 1932,13, 179-182. See this J ., 1932, 50, 
380.—I. M.

Quicksilver. II. IV. Gould (Mineral Ind ., 1932, 40, 481-487).—As a result 
of the adverse economic conditions of 1931, no new uses or progress in the 
metallurgy of mercury have appeared.—E. S. H.

Molybdenum. Alan Kissock (M ineral Ind ., 1932, 40, 378-381).—Alloy 
steels continue to be the main field for the consumption of molybdenum. 
Well-equipped research laboratories for molybdenum have now been established 
and already investigations on the use of molybdenum in non-ferrous alloys are 
in progress. Extended applications of the metal may be expected.—E. S. H.

Tentative Specifications for Ferro-Molybdenum (A 132-31 T).  (Amer.
Soc. Test. M at. Tentative Standards. 1932, 192-193).—See this J ., 1931, 47, 
671.—S. G.

Nickel. Thos. W. Gibson (Mineral Ind ., 1932, 40, 382-391).—The amount 
of nickel used :n coinage is steadily increasing. The most important outlet 
for nickel is in nickel-steel, but the applications of Monel metal are expanding 
considerably. Statistical data arc given and recent publications are reviewed.

—E. S. H.
Advances in the Nickel Industry. Robert C. Stanley (Iron Steel Canada,

1933, 16, 5-6).—Progress in the development of nickel alloys during the year 
1932, based largely on successful researches, is reviewed.—J. H. W.

Nickel Catalysts in Chemical Reactions. P. Sabatier (Rev. Nick-el, 1932, 3, 
18-20).—An historical account of the researches of Sabatier and his contem
poraries into the use of nickel in the finely-divided state for promoting chemical 
syntheses which previously had either been unknown or had been difficult to 
bring about on a large scale—e.g. the conversion of ethylene into alcohol and 
the hydrogenation of oils and organic products in general.—W. A. C. N.

The Alloys of Nickel in Prosthetic Dentistry [ Uranox],  Husnot (Bril. J .
Dental Sci., Prosthetics Section, 1932, 77, 172-173).—Reprinted from South 
African Dental J .  Uranox is a malleable nickel alloy suitable for the base 
of artificial dentures.—J. C. C.

Nickel-Chromium Alloys for Weights. -------(J. Franklin Inst., 1932, 214,
594-595).—Note from the U.S. Bureau of Standards. Sample weights made 
from alloys containing nickel 80, chromium 20, and nickel 60, chromium 15, 
iron 25%, respectively, have been tested under various conditions. All 
samples lost weight on exposure to hydrochloric acid fumes, and for this 
reason these alloys arc not considered suitable for high precision laboratory 
standards. Similarly, these alloys are not considered suitable for Class A of 
commercial standard weights, whilst for Classes B and C, which include what 
are termed office and field test weights, these alloys are satisfactory.—S. V. W.

Tentative Specifications for Drawn or Rolled Alloy, 80 per Cent. Nickel, 20
per Cent. Chromium, for Electrical Heating Elements (B 82-31 T).  -
(Amer. Soc. Test. Mat. Tentative Standards, 1932, 247-250).—See th is ./., 1932, 
50, 107.—S. G.
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Tentative Specifications for Brawn or Rolled Alloy, 60 per Cent. Nickel, 15 

per Cent. Chromium, and Balance Iron, for Electrical Heating Elements (B 83-
31 T ) .  (Amer. Soc. Test. M at. Tentative Standards, 1932, 251-254).—
See this J ., 1932, 50, 107-108.—S. G.

Report of Committee B-4 [of A.S.T.M.] on Electrical-Heating, Electrical- 
Resistance and Electric Furnace Alloys. Bean Harvey and F. E. Bash (Proc. Amer. Soc. Test. M at., 1932, 32, (I), 252-254).—See this J ., 1932, 50, 093.

—S. G.
Nickel Chromium Alloys for Heating Elements. Anon. (Rev. Nickel, 1931, 

2, 120-124).—These alloys may be roughly divided into two classes according 
to the iron content: (1) those which contain practically no iron; (2) those 
which contain up to 25% iron. The characteristics of these various alloys are 
discussed. In some instances part of the nickel has been replaced by molyb
denum, tungsten, or cobalt, but it is doubtful whether this is advantageous. 
From the point of view' of electrical resistance the difference between tho 
binary and the ternarj' alloys is practically unimportant. Details are given 
for tho melting and casting of these materials, for their forging, hot working 
in genera], and their drawing into rods and wire. Although the ternarj' alloys 
may bo chosen for economic reasons, the binary ones are generally better 
in service. Illustrations are given of several methods of installing heating 
elements of the alloj's.—W. A. C. N.

The Applications of Nickel in the Electrical Industries. M. Ballay (Rev. Nickel, 1931, 2, 2-15).—A review of the majority of the uses of nickel 
in electrical services, and, in most cases, of the fundamental considera
tions on which they are based. I t  is divided into six sections: (1) The 
resistivitj' and temperature coeff. of nickel alloj's—pure nickel; nickcl-man- 
ganese; copper-nickel; nickel-copper-manganese; nickel-copper-zinc; 
niekel-chromium; nickel-chromium-iron; nickel-chromium-copper; nickel- 
iron ; nickel-cobalt. Various electrical applications of these alloj's are noted.
(2) Thermoelectric couples, including discussion on the electromotive force of 
the nickel-copper series of alloys and of Monel metal-copper a t various tem
peratures. (3) The use of nickel in tho construction of electrical machinery, 
embracing mainly a summary of the mechanical properties of nickel-steels. 
(4) Alkaline accumulators of the nickel-iron, nickel-cadmium, and potassium 
borozincate varieties, the latter having an anode of small perforated tubes 
containing nickel oxide pov'der. (5) Various uses of nickel and its alloj's in 
materials having low' coeff. of expansion, in thermionic valves.—W. A. C. N.

Steel and Nickel Alloys in Railway Work. J. Galibourg (Rev. Nickel, 1932, 
3, 130-144).—Contains an account of nickel and nickel-chromium steels, 
followed bj' a  summary of certain copper-nickel alloys, including Monel metal 
and those containing tin. A considerable amount of nickel is used in accumu
lators of the Drumm tj'pe w'hero the negative consists of a nickel or Monel metal 
grid on which zinc has been deposited, and the positive is made of oxide of 
nickel or silver or a mixture of both. A number of alloy specifications are 
included.—W. A. C. N.

Steel and Nickel Alloys in Naval Construction. J . Galibourg (Rev. Nickel, 
1932, 3, 34-51).—Alloys of nickel 80, chromium 20%, and of nickel 65, chrom
ium 20, and iron 15%, are recommended because of their resistance to oxid
ation a t high temperatures and their generally good mechanical properties. 
White metals are used for bearings and for internal fitments. Nickel-brass 
is employed because of its greater mechanical strength as compared with 
ordinary brass. Cupro-nickcl, including Monel metal, possesses great resist
ance to average rises in temperature and to many of the corroding influences 
usually encountered. The phj'sical characteristics of all these alloj's and also 
of the important aluminium alloys are given.—W. A. C. N.
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Nickel and Its Alloys in Decorative Work. ------  (Rev. Nickel, 1931, 2,
35-54).—The effect of nickel in modifying the working properties of the metals 
with which it forms commercial alloys and in increasing their resistance to 
corrosion is first discussed. In  decorative work atmospheric corrosion is the 
primary factor to consider. The relative advantages and disadvantages of 
electrolytic nickel and electrolytic chromium deposits are examined, and their 
different uses under economical conditions are critically reviewed. There 
follow discussions on the individual merits of various types of alloys—pure 
nickel, coppcr-nickel, “ stainless ” steel, white metals, &c. Their uses in 
internal and external situations for artistic and utilitarian work are very 
widespread, and photographs of some very beautiful examples illustrate the 
extensive application of these materials.—\V. A . C. N.

Nickel and Its Alloys for Decoration. Anon. (Usine, 1931. 40, (38), 27).— 
Summary of an article from Rev. Nickel, 1931, April, p. 35. See this J .,  1032, 
50, 184.—H. W. G. H.

Nickel Alloys in Automobile Maintenance and Repair. Anon. (Nickel 
Bulletin, 1932, 5, 186—1S7).-—A brief description of the use of nickel in alu
minium alloys to reduce the high thermal expansion of the latter without 
impairing its usual advantages.—J. H. IV.

Stable Mechanical Properties for Aircraft Design. Robert J . McKay and 
Robert Worthington (Inco, 1929, 8, 9-10).—A description of the developments 
made in the use of Monel metal in aircraft, for exhaust manifolds, pontoons, 
petrol tanks, &c. “ Moncl-plymetl ” is used for instrument boards. The
properties of various materials are given and their relative advantages discussed.

—R . G.
Monel Metal in Trawlers. Anon. (J. Commerce (Ship, ami Eng. Edit.), 1932, 

Sept. 15, 7).—A relatively new use for ¡Monel metal is that of lining fish holds 
in trawlers. Most of the linings installed to date are of 22- or 24-gauge sheet, 
either one sheet of metal being used for the entire length of the hold or single 
sheets are lapped and soldered. Transverse members are lined with sheets 
secured by Monel metal nails. The installation of ¡Monel metal linings has 
resulted in substantial savings in operating costs and reductions in losses from 
fish spoiled by the activity of micro-organisms harboured by the wooden 
linings.—J. W. D.

Improved [Monel Metal] Linings for [Trawler] Fish Holds. Anon. (Fish  
Trades Gazette, 1931, May 30; and (abstract) Nickel Bulletin, 1932, 5, 172).— 
Because of its high resistance to sea-water corrosion, fishing trawlers are now 
using Monel metal linings in the form of 22-24 gauge sheet, secured by Monel 
metal nails.-—J. H. W.

Aero Engine Valve Seats of Monel Metal. Anon. (Nickel Bulletin, 1932, 5, 
217-218).—¡Describes the application of Monel metal to the manufacture of 
aero-engino valve seats.—J. H. W.

Monel Metal for Corrosion-Resisting Springs. Warren F. Manthei 
(jMachinery (AM'.), 1932, 39, 24).—Springs made from Monel metal resist 
corrosion well, do not soften at elevated temperatures as much as phosphor- 
bronze, and are free from season-cracking.—J. C. C.

Hipemik [Nickel-Iron Alloy]—Its Uses and Limitations. E. 0. Wentz 
(Electric J . ,  1932, 29, 227-229).—The use of Hipemik in place of silicon steel 
in a magnetic circuit invariably makes reductions in size and weight possible. 
I t  does not always reduce the cost. The general characteristics of Hipemik 
are outlined and its fields of use indicated, special reference being made to its 
use in current transformers and magnetic vane ammeters.—J. C. C.

Platinum Group Metals. George Frederick Kunz (Mineral Ind ., 1932, 40, 
■430—4-44).—Mainly statistical. Work is in band to develop new uses for these 
metals and their alloys.—E. S. H.
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Radium, Uranium, and Vanadium. Anon. (Mineral Ind ., 1932, 40, 488- 

491).—Apart from its use in alloy steels, vanadium is used in several fields of 
chemical technology, particularly as a catalyst.—E. S. H.

Selenium- or Selenide-Rectifier ? W. S. Gripcnberg (Physical. Z ., 1932, 
33, 778).—G. suggests that the rectifying action of an iron-selenium rectifier 
is attributable to the presenco of iron selenide a t the junction between iron 
and selenium.—J. S. G. T.

The German Standardization of the Precious Metals. H. Moser (M ilt. 
Forschungsinst. Edelmelalle, 1932-1933, 6, 99-105).—The following standards 
are recommended: silver A (electrolytic) with a  minimum of 99-9% silver; 
silver B (fire-refined) with a minimum of 99-6% silver; silver alloys containing 
92-5 ±  0-5% silver and 83-5 +  0-5% silver; gold A (electrolytic) with less 
than 0-04% of impurities and gold B with 99-9% gold; gold alloys with 33-3, 
58-5, 75, and 90% gold; 10% platinum- or palladium-gold; platinum A, 
physically pure (9 9 -9 9 + % ); platinum B, chemically pure (9 9- 9+ % ) ;  
platinum C for apparatus (99-7% pure with less than 0-1% of metals other 
than iridium); platinum D, “ technically ” pure (99 +  % platinum); plati
num E, jewellery platinum (95-96%platinum); platinum-iridium alloys with 
1, 3, 5, 10, 15, 20, 25, and 30% iridium.—A. B. P.

A Study of the Restoration of Tooth Structure with Silver Alloy Amalgam. 
Benjamin Komfeld (Dental Cosmos, 1930,72,815-825; and Bril. J . Dental Sci., 
1931, 76, 105-122).—Includes a consideration of the properties and behaviour 
of silver alloy amalgams.—J. C. C.

Tantalum. Anon. (Mineral Ind., 1932, 40, 602-603).—Tantalum may be 
used as a backing for gold or platinum, for decorative or industrial purposes. 
Its  high melting point offers the advantage that the other metal can actually 
be fused into contact. Tantalum is being more widely used in the construction of 
X - r a y ,  radio, and neon tubes. The use of the carbide in cutting tools has 
made rapid progress.—E. S. II.

Uses of Tin in Modem Automobile. Anon. (Canad. Mach., 1932, 43, 76).— 
The uses of tin in protection, in joining, and in the electroplating of cylinders 
are summarized.—P. M. C. R.

Piston Practice. Anon. (T in , 1932, August, 13-14).—The advantages of 
coating cast iron pistons with tin, preferably by electrodeposition, to ensure 
true fit are discussed.—J. H. W.

Canning Research. Anon. (T in , 1932, September, 5-7).—An account of 
the applications of tin to the canning industry.—J. H. W.

“ Strategic Metals.” Anon. (T in , 1932, August, 3-4).—A brief description 
of the use of tin and antimony—called “ strategic metals ” by the U.S. War 
Department—especially as regards resistance to wear and to pounding.—J. W.

In Praise of Pewter. Anon. (T in , 1932, July, 4-6).—Describes the chemical 
composition and applications of pewter. Tins alloy consists essentially of tin 
alloyed with antimony- and copper, the tin in modern British pewter running 
as high as 96%. Only virgin metal should be used in the manufacture of the 
alloy.—J. H. IV.

Applications and Compositions of Babbitt Metals for Bearings. S.A.E. 
Standard Specifications. Anon. (Machinery (N .Y .), 1932, 39, (Data Sheet 237), 
200a).— .J. C. C.

Steam Locomotive Design : Connecting Rods. E. A. Philipaon (Loco
motive, 1932, 38, 209-211). A continuous white metal bearing is stated to be 
essential for big-ends, and for coupling rod bushes, when working on crankpins 
of alloy steel. A tin-base alloy of the composition; tin 83, copper 11-5, and 
antimony 0-5%, is recommended.—P. M. C. R.
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XXIV.—BOOK REVIEWS

(Continued from pp. 335-336.)

Hochsclimelzende Hartstoffe und ihre technische Anvvendung. (Metalliscli 
leitende Carbide, Nitride, und Boride und ihre Legierungen.) Von Karl 
Becker. 6 in. X S | in. Pp. 227, with 09 illustrations. 1933. Berlin : 
Verlag Chcmio, G.m.b.H. (Geb., R.M. 21.)
Extrem ely hard m aterials of high m elting poin t are found am ongst the  carbides, nitrides, 

and  borides of the  m etals of the  4th, 5th, and  6 th  groups of the  periodic table. These m aterials 
have become of great importance during recent years, n o t only because of their scientific 
in terest, b u t also because of the ir technical applications. Their m elting poin t1« are comparable 
w ith those of the m ost refractory m etals, their hardness only second to  th a t  of the  diam ond, 
they  have a  m etallic conductivity, and alloy w ith  each o ther in the  same way as do  th e  m etallic 
elem ents. I t  is no t surprising, therefore, th a t  these substances have aroused considerable 
Interest In connection w ith  incandescent lighting, electrical heating, and the  production of 
cutting  tools such as W idla.

The scientific and  technical investigation of these m aterials has developed w ith  great 
rapid ity  during the short period of 1 0  years since the existence of their unusual properties was 
recognized. The litera ture  dealing w ith  them  is very  scattered, and  a  great deal of work has 
so far been disclosed only in the  form of patents. The present volum e, by  one of those who 
has been m ost in tim ately  connected w ith  the ir developm ent, is therefore m ost opportune. I t  
deals in a  comprehensive m anner w ith  the  m ethods of preparation, physical, and chemical 
properties, and technical applications of a ll the  m aterials in th is  class which have so far been 
investigated. These substances are so like m etals in all th e ir  properties th a t  they  are of the 
greatest interest to  m etallurgists. The m elting points of some of the  carbides are actually  
higher th an  th a t  of tungsten, and a  maxim um  is often shown by alloys of two of them . For 
example, the  m elting points of zirconium carbide and tan ta lum  carbide are 3805° K . and  4150° 
K. and a  m axim um  of 4200° K . is reached by an  alloy containing 1 molecule of the  form er to  4 
molecules of the la tte r. Sim ilar extrem es arc found in o ther of the  properties.

The book is exf rem ely well produced, well indexed, and  well illustra ted .
C. J .  S m i t u k l l s .

A Comprehensive Treatise on Inorganic and Theoretical Chemistry. Volume
XII.—TJ, Mn, Ma, Rh, Fe (Part I). By J . W. Mellor. Med. 8vo. Pp. 
xiii +  944, with 178 illustrations. 1932. London: Longmans, Green & 
Co., Ltd. (63s. net.)
The present volume of Mellor’s treatise deals w ith  th e  m etals uranium , manganese, 

m asurium , rhenium , and  iron. The trea tm en t runs parallel w ith  th a t  so successfully adopted 
in  the  earlier volumes. Uranium  is d ealt w ith  in  38 pages, no space being devoted to  the 
radioactive properties of th e  m etal, since these were d ea lt w ith  under radium  in  Volume IV. 
An account is given of th e  in term ctallic compounds of u ranium  w ith  copper, zinc, magnesium, 
mercury, alum inium , titan ium , vanadium , m olybdenum, and  tungsten . The trea tm en t of 
manganese, 328 pages, is sim ilar to  th a t  of th e  o ther e lem ents; a  notew orthy p o in t being the 
description of the  intcrm etallic compounds. Nineteen pages are allocated to  th is topic, which 
is fa ithfu lly  considered, alloys and  interm ctallic  com pounds of manganese w ith  a  very large 
num ber of m etals being described, together w ith  the ir phase diagram s. The tw o recently 
discovered m etals of Group V II, rhenium  and  m asurium , are considered together in  16 pages, 
where an  entirely  adequate  description of th e  discovery, occurrence, and  isolation of these 
elem ents is followed by an  account of such com pounds of th e  elem ents as have been prepared. 
The rem ainder of th e  volume, 437 pages, is devoted to  th e  m etallurgy of iron. The history  of 
th e  m etal is d ealt w ith in some 38 pages, and  th is  is followed by  60 pages describing the  occur
rence, d istribu tion , and  minerals o f iron. The chemical reactions o f the  b last furnace and  the 
reduction of iron oxides are nex t discussed, followed in order by  (i) the  m anufacture 
of w rought iron and  stee l; (li) annealing, hardening, and  tem pering of steel, (Hi) cast iron ; 
(iyj th e  allotropes of iro n ; (v) cem entation of iron and  s te e l; (vi) th e  preparation  of pure iro n ; 
(vii) the  m icrostructurc of iron ; (viil) equilibria  in the  iron-carbon system ; (ix) th e  con
s titu tio n  of iron-carbon alloys; (x) heterogeneous iron alloys; (xi) th e  crystallization of iron 
and  iron-carbon alloys.

The present volume, like its predecessors, is  en tire ly  successful in providing for the  chem ist 
and  others, vast quan tities of inform ation n o t generally to  be found in  so accessible a  form. 
T he subjects d ealt w ith have been trea ted  exliaustivcly and accurately. W hen in  1922 the 
first volume o f tills gigantic work m ade its  appearance, there  were few who believed th a t  1 0  
years would see i t  nearing completion. The rapid and  regular publication of new volumes 
has, however, led the m ost sceptical of chem ists to  change his views and  to  believe th a t  Mellor’s 
Treatise, unlike so m any large works, will be com pleted and  in a  com paratively sho rt time.

— J a m e s  F .  S p e n c e r .
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Gmelin’s Handbuch der anorganischen Chemie. Achte völlig neu bearbeitete 

Auflage. Herausgegeben von der deutschen chemischen Gesellschaft. 
Bearbeitet von R. J. Meyer. System-Nummer 59: Eisen. TcilA—Lieferung4. 
Sup. Roy. 8vo. Pp. 587-846, illustrated. Berlin: Verlag Chemie G.m.b.H. 
(R.M. 41; subscription price, R.M. 35.50.)
The present section continues tho trea tm en t o í the  m etallurgy of iron and opens with an 

account of th e  Indirect processes for th e  m anufacture of forgeable Iron and steel, which arc 
described w ith am ple deta il and Include the  puddling process, cruclblo steel process, the 
Bessemer steel process, the  T hom as-tlllchrlst process, and  m any others. The chemical and 
m etallurgical changes involved and  tho  m ethod of working are fu lly  treated , w ith  the a id of 
num erous d iagram s; while tho  various fuels, and  the  natu re  and composition of the  slags 
connected w ith theso processes aro fu lly  described. Tho m anufacture of steel by means of 
electrical furnaces Is also discussed. Induction  and  arc furnaces arc dealt w ith  under the 
following head in g s: (I) indirect arc furnaces, including the  Stassano and Iicnncrfclt furnaces; 
(11) direct arc furnaces, including those of H irou lt, vom  llaucr, F ia t, Greene, I.udlum , Moore, 
Stobic, W ebb, Glrod, and  X athuslu s; (iii) Induction furnaces, where tho low-frequency 
furnaces o f K jcllen, Itöchllng-Jtodcuhauser, F rick  and H lorth , and high-frequency furnaces 
arc described. The m etallurgical and  chemical changes occurring in bo th  acidic and  basic 
electric furnaces are considered. The section closes w ith  a  consideration of the  electric steel 
furnace In its  re la tion  to  o ther steel furnaces. The volum e gives a  very good account of the 
steel am i wrought-iron industry  and  constitutes a  valuable contribution to  the literature of 
th is  subject.— J a m e s  F . Spencer .

Magnetismus der metallischen Elemente. Von E. Vogt. Pp. 323-351, with 
6 illustrations. Elektronentheorie der Metalle. Von R. Peicrls. Pp. 265- 
322, with 10 illustrations. (Ergebnisse der Exakten Naturwissenschaften. 
Herausgegeben von der Schriftlcitung der “ Naturwissenschaften.” Son
derabdruck aus Band NI.) Med. 8vo. 1932. Berlin : Julius Springer. 
These two reprin ts of sections dealing w ith  the  m agnetism  of the  metallic elements and the 

electron theory  of the  m etals, contributed  by  the  respective authors to  Volume X I of the  
m onum ental Ergebnisse der Exakten Naturwissenschaften, deserve th e  a tten tion  of all who are 
interested more especially in theoretical aspects of the  m etallic state. The form er discusses 
the  significance of m agnetic characteristics in  the  in te rp reta tion  of atom ic properties; the 
la tte r  is a  résumét necessarily very m athem atical in  character, of m odem  electron theory. 
The purpose of th is  note w ill be sufficiently served if  th e  contents of the  respective reprints arc 
briefly indicated.

Dr. Vogt discusses th e  approxim ation to  the  ideal m etallic s tate  exhibited by  members of 
Group I  of the  periodic classification, as deduced from  values of magnetic susceptibility, 
the  values of th e  magnetic susceptibilitcs of the  group of elements including copper, silver, 
gold, zinc, indium , antim ony, tellurium , &c., and  the ir in terpretation  in term s of homopolar 
com bination, the transition  series of elem ents and the  rare earth  m etals.

Dr. Peicrls trea ts  of tho kinem atics of conducting electrons, therm al equilibrium , and the 
conduction of electric currents by  m etals a t  h igh and low tem peratures, and  the  accompanying 
phenom ena.

W ith in  the  lim its se t by the  character of th e  work, viz. contributions to  a  general treatise 
on  physics and  astronom y, th e  reprin ts contain m atte r executed w ith  characteristic Teutonic 
thoroughness, and  are well p rin ted  on good paper. E ach includes a  valuable bibliography of 
th e  lite ra tu re  of th e ir  respective subjects. T ha t accompanying Dr. Pcierl’s tra c t is charac
teristically  prefaced w ith “  ohne Anspruch auf V ollständigkeit.’* Can the  litera ture  of electron 
theo ry  ever be complete ? I  th in k  n o t; i t  grows alm ost hourly. I t  rem ains only to  rem ark 
th a t  th e  m atte r of the  reprin ts Is n o t obtainable a part from Volume I I  of th e  treatise published 
a t  E .M . 35, unbound, o rlt .M . 36.60, bound. I  note th a t  th is Volume contains a  section on super
conduction, contributed  by  D r. Meissner.—J . S. G. Thomas.

Die Valenz der Metalle Fe, Co, Ni, Cu und ihre Verbindungen mit Dioximen.
Von E. Thilo. (Sammlung chemischer und chemisch-technischer Vorträge. 
Begründet von E. B. Ahrens. Herausgegeben von H. Grossmann. Neue 
Folgo Heft 13.) Pp. 70, with 2 illustrations. 1932. S tu ttg a rt: Ferdinand 
Enke. (R.M. 6.40.)
A very in teresting und useful discussion on the  valency of tlie m etals Iron, cobalt, nickel, 

and  copper from the  po in t of view of the  electronic theory, is followed by  a  description and 
discussion of th e  complex dioximc derivatives of these m etals. The compounds considered 
include th e  dlmethylglyoxlm es, mcthyl-ethylglyoximes, anislldioximes, and the  diacetyl 
dloxlmes. The final section of the hook presents the  da ta  for the  calculation of th e  heat of



428 Book Reviews

form ation of th e  halides of the above-nam ed m etals, and here arc given tab les of the  radii 
of the  a tom s and the ions in  each valency stage, and the  la ttice  constants of the  cuprous, ferrous, 
and  ferric halides. The book concludes w ith a  lis t of 55 references to  the  literature. The 
work constitutes a  useful and clearly w ritten  account of th e  subject.— J a m e s  F .  S p e n c e r .

Taschenbuch für metallurgische Probierkunde, Bewertung und Verkäufe von 
Erzen für Geologen, Berg-, Hutten-ingenieure und Prospektoren. Heraus
gegeben von C. Frick und H. Dausch. Roy. 8vo. Pp. xi -f- 250, with 51 
illustrations. 1932. Stuttgart : Ferdinand Enke. (Geh., R.M. 12.40; 
geb., R.M. 14.40.)
This book is prim arily  intended for th e  use of m ining s tudents, engineers, and prospectors, 

particu larly  in  th e  m ining held ; hence i t  is chiefly concerned w ith  dry tests and  d ry  assaying, 
only abou t 45 pages being devoted to  w et assaying. One of the chief features of th e  book is 
th e  detailed  lis t of apparatus and chem icals required for any  particu lar assay o r test, together 
w ith estim ates of th e  cost; to  such an  ex ten t lias th is  feature been developed th a t  p a rts  of the 
book resemble, pages from the  catalogue of suppliers of chemical apparatus. The omission of 
all these details would very considerably reduce th e  volume of the  book and, in the  reviewer’s 
opinion, in no way d e trac t from  Its usefulness, since much of th e  inform ation given rapidly 
becomes obsolete w ith  changing m arke t conditions and  im provem ents in  apparatus. The la st 
1 0 0  pages arc concerned w ith  the  equipm ent of prospecting expeditions and  the calculation 
of th e  m arket value o f ores ; th is  port ion should be of value as a guide to  prospectors, b u t here 
again conditions change so rap id ly  th a t  much of the  inform ation m ust rap id ly  become out- 
of-date.

The sections on d ry  assaying are quite  good, b u t those on w et assaying are decidedly scrappy 
in parts . F rom  the  num ber of references to  th e  “  Ausgewählte M ethoden ”  (sec th is  J . ,  1932, 
50, 286) i t  would appear th a t  th is  section is intended to  be in the  natu re  of a  supplem ent 
to  th a t  book, since only a  page or less is devoted to  some of the  m etals. This arrangem ent 
detracts considerably from  th e  value of th e  section, especially as in some cases one p a rt of a 
procedure is given and  the  reader is referred to the  “  Ausgewählte M ethoden ” for the rem ainder ; 
the  procedure given for the  gravim etric determ ination of titan ium  is of little  value. A num ber 
of m isprints, espccial’y in th e  names of non-German authors, has been noticed.

This book w ill doubtless prove of value to  German m ining men, b u t has little  to  recommend 
i t  to o thers ; the  price d a ta  are a ll based on the  German m arket, and in these days of fluctuating 
exchanges, high  tariffs, and unstable m arket conditions are of relatively little  value to  non- 
German nationals. As the  book weighs well over 1 lb. and  is 10 in. long by  Ci in. wide, i t  
scarcely conforms to  our ideas of a  pocket-book, b u t i t  is well p rin ted  and  arranged on good 
paper, and easy fo r reference in  spite of th e  lack of a n  index.— A. R .  P o w e l l .

Le Travail de l’Aluminium et ses Alliages. La Fonderie. Demy 8vo. Pp. 
163, vrilli 53 illustrations. Paris : L’Aluminium français, 23 bis ruo do 
Balzac.
This little  book contains, for foundrym en, more inform ation of practical value than  m ost of 

the expensive tex t-books on alum inium  and  its  alloys. There are, however, m any m isprints, 
and the  illustrations, especially the  reproductions of photom icrographs, are poor. The section 
on m oulding sand, although fa r more inform ative than  one usually  flnds, is s till too  vague. No 
book on foundry work is complete w ithou t suggestions fo r sand specification, fu rther th an  a 
sieve te st. The tem perature range given for th e  m odification of A lpax (780°-800° C.) is higher 
th a n  is necessary fo r m any castings, and  i t  is very doubtfu l w hether stirring a fte r m odification 
is good practice.— H. W . G. H i g n e t t .

Technologie der Maschinenbaustoffe. Von Paul Sckimpke. Sechste Auflage. 
Sup. Roy. 8vo. Pp. xii +  348, with 243 illustrations. 1931. Leipzig: 
S. Hirzel. (Geh., R.M. 12.50; geb., R.M. 15.)
W ithin the  compass of 348 pages Professor Dr. Schimpke, who is D irector of the  S taatl. 

Akademie fü r Technik a t  Chemnitz, compresses a  succinct and  up-to-date survey of the p ro
duction, working, and  properties of workshop m aterials—ferrous and non-ferrous, m etallic and 
non-metallic.

The book is divided in to  four sections. The first, concerned w ith  raw  m aterials, deals 
successively w ith  : combustion and  application of the  chief fuels ; iron and  steel, the ir produc
tion  and protection from corrosion ; non-ferrous m etals and a lloys; and, finally, o ther techni
cally  im portan t m aterials o f a  non-m etallic character, including lubricants.

The second section is devoted to  the  testing  of m aterials, covering the  industria l testing of 
Iron and  steel, non-ferrous and  o ther m aterials, a s  well as specifications for ferrous products.

The th ird  section, which covers nearly 200 pages, deals w ith  the  working processes used in 
fabricating  m etal in to  machines or structures. I t  comprises : foundry work ; hot-shaping by
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forging both under the ham m er or stam p and by the  p ress ; hot-rolling and tube-m aking; cold- 
shaping by rolling, drawing, bending, o r pressing; and joining by  soldering, welding, or riveting.

A fourth  and concluding section surveys the production resources of Germany and of the 
main industrial nations in the  mining and m etal industries.

The book is well produced on good paper, illustrated  with clear diagrams, and provided w ith 
an  adequate subject index. Copious references to  the  technical journals for fuller deta il arc 
interspersed in the  tex t. The scope being so wide, the  d e ta il in each section lias natu rally  had 
to  bo rigorously curtailed. Nevertheless, the book remains a  compact and up-to-date survey of 
m aterials and  production m ethods, such as should prove valuable to  engineering designers and 
students. The sections devoted to  non-ferrous mGtals and alloys are clear, and the m atte r is 
well chosen on the whole, b u t th e  omission of any  reference to  the Mond process of refining 
nickel is ra ther surprising, as well as the  statem ent th a t  the nickel contents reported include 
cobalt.

Numbers of treatises in English dealing w ith various sections of its contents are extant, b u t 
an  English book w ritten  from th is  precise comprehensive viewpoint appears to  be lacking.

— A . B .  '\V lNTERH0TT01I.

H caleolo dei tempi nelle lavorazione meccaniche. By T. Bmzzone. Med. 
8vo. Pp. 105, with 19 illustrations and 7 folding platos. 1932. Milano : 
Ulrico Hoepli. (Lire 15.)
The aim  of th is  little  book, which is freely illustra ted  w ith figures and tables, is to dem on

stra te  to  the engineer la  mechanical workshops, the importance of the correct calculation of 
cu tting  speed, in relation to  the  depth  of cut, to  th e  properties of the  m etal to  be cut, and  to  
the natu re  of the  cutting  tools. The m ethods given, which are the result of the au thor's  own 
experience, in  a  large workshop, are described in simple and easily understood language, and the 
necessary m athem atical d a ta  for turning, drilling and  planing steel, iron and bronze w ith or 
w ithout lubrication, with high-speed or simple tools, are given in tables and diagrams.

The m ethods of Taylor and of Denis arc explained and discussed, and the  results obtained 
by  these m ethods are compared w ith those obtained by the au thor's  m ethod.

The individual chapters deal w ith the process of cutting m etals, card-index systems for 
controlling the  production of machines, calculation of the ou tpu t and efficiency of machines, and 
slide rules fo r the  workshop.

The au thor deals w ith  th is  apparently  dull and uninteresting subject in so interesting and 
readable a  m anner th a t  the  industrious reader will readily  acquire such a  fam iliarity with the 
subject as to incite him  to  apply the  inform ation given to  his own problems in th e  machining 
of m etals; in th is  way he will more fully appreciate the  characteristics of the machines and will 
be able to  use them  in a  be tte r and  more rational manner w ith especial regard to the cost of 
running them .— G. Guzzoxi.

Darstellung der gesaraten Schweisstechnik. Von P. Bardtke. Zweite, 
erweiterte, und vollstandig emcuerte Auflage. 0 x 8  in. Pp. xi -f 275, 
with 315 illustrations. 1931. Berlin: VDI-Verlag. (R.M. 12.50.)
The lis t of contents of th is  book provides an  excellent summary of welding knowledge, 

lacking only a  section on design to  make i t  comprehensive. I t  is not possible, however, to 
cover so wide a subject a t  a ll adequately in less th an  three hundred pages, even when all 
44 padding ” is rigorously excluded.

In  P a rt I, th e  welding m ethods, apparatus, and technique are discussed. Gas and electric 
arc fusion welding are dealt w ith  thoroughly from the ferrous poin t of view, and an excellent 
review is given of their relative m erits. The non-ferrous m etals, however, arc n o t treated so 
well. The section on copper is n o t up  to d a te ; in deoxidized copper, which is now m ost com
m only used, a n  unhammercd weld giving a  strength only 50-00 i>er cent, of t lia t of the  parent 
m etal, is very poor. F o r welding alum inium , th e  necessity for a certain proprietary flux is 
suggested; there are, of course, many suitable compositions which are no longer mysterious. 
Lead-burning, the sole subject of a  recently published book, is dismissed In eight lines. The 
sections on ham m er and electric resistance welding are concise and complete.

P a r t  I I  deals w ith the  applications and costs of welding by the  various processes, and w ith 
testing m ethods. There are also short sections on accident prevention and flame-cutting. Non
destructive tests (appearance, Brinell, petrol, acoustic, magnetic, electric, electro-magnetic, 
and  X -rays); destructive tests on samples machined for the purpose (tensile, bend, torsion, 
notch im pact, macroscopy, and microscopy); and destructive tests on complete welded units, 
are discussed.

I t  is a  p ity  tlia t the  au th o r found it necessary so to lim it the  size of th is book. So rarely 
can th is  be said o f a  text-book, th a t  no fu rther recommendation Is necessary. One hopes, 
however, th a t  In the  nex t edition greater and  more careful a tten tion  will be paid to  the non- 
ferrous m etals.—H . W . G. H ignett.
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Chemical Plumbing, Lead-Burning, and Oxy-Acetylene Welding for Plumbers 
and Heating Engineers. By E. P. Partington. Second edition, fully 
revised and greatly enlarged. Cr. Svo. Pp. 445, with 212 illustrations. 
1032. London: The British Oxygen Co., Ltd., Angel Rd., Edmonton, X.18. 
(os. net.)
In  his preface the  au th o r says th a t no plum ber who desires to  be an  efficient craftsm an 

can afford to  ignore th e  m odern m ethods of h is craft. I t  would be correct to  add  th a t  he 
cannot afford to  ignore th is  book, which, in spite o f several defects, gives an  adm irable .survey 
of these m odern m ethods.

The first few chapters cover elem entary science, the  welding gases, th e  fundam entals of 
lead-burning and  Its technique. Three subsequent chapters deal w ith  applications of lead- 
burning in  chemical p lan t construction, deta ils  being given of an extensive range of examples. 
Then follow’ chapters 011 dom estic plum bing, electrical work, and  oxy-acetylene welding of 
iron, steel, and  non-ferrous m etals (other th a n  lead), and  finally, there  is a  miscellany in  w hich 
th e  casting of lead flanges and  th e ir  fitting, th e  chem ical resistance of lead , homogeneous 
load coating, and  the  B.X.-F.M ,B.A. ternary  alloys are discussed.

The m ost unsatisfactory p a rt o f th e  book is th e  chap ter on  non-ferrous welding, the 
Inform ation given being unreliable an d  fa r from up-to-date. I f  i t  were correct, fo r instance, 
th a t  “  ham m ering of any copper weld a t  th e  proper tem perature practically  doubles th e  tensile 
streng th ,”  one could n o t place much fa ith  in th e  m any unham m ered welds which are used 
in practice. On the  o th e r hand , where lead  is concerned, the  au th o r has obviously had  a  
very  wide experience, and  gives generously of h is  knowledge, b u t h is  descriptions are no t 
alw ays too  c lear and  his w riting is careless. The book contains to o  m any sentences such 
as *’ W ith lead there can be a  plast ic condition , b u t i t  cannot be w iped w ith  a  m oleskin c lo th .”  
Some o f the  illustra tions a re  unnecessary and  convey l i t t l e ;  F ig, 12, fo r exam ple, might 
illu s tra te  a  dust-hin.

The book is excellently produced and , in  spite o f th ick  paper and  wide margins, contains 
good value for th e  price asked. I t  can be recommended to  a ll  who are in terested  in  the  
fabrication of lead.— H . W . G. H u'.xett .

Encyclopaedia c* Oxy-Acetylene Welding. Volume I—Pipe Construction. 
Rp. S3. Volume IT—Construction of Apparatus and Containers. Pp. SO.
S) in. X 11| in. 1932. Geneva: International Advisory Committee for 
Carbide and Welding Technique; London : Raggett and Co., 30 Red Lion 
Sq.. W.C.l. (10s. per volume: 50s, per set. of six volumes.)
Except for a  short foreword on technical considerations, each o f these volum es consists o f 

illu s tra ted  exam ples o f w elded units. Each leaf, prin ted  on one side only, displays a  pho to
graph of a  welded article, a  diagram  showing the  m ethod o f fabrication, an d  a  concise bu t 
thorough description in  English, French, German, Ita lian , and Spanish. The photography is 
good, th e  diagram s are clear, and  the  descriptions form  a n  adm irable d ic tionary. The subject- 
m a tte r for an encyclopedia is, however, missing. The books w ill be valuable as  an  indication 
o f th e  scope of oxy-acetylene welding, b u t St is a  p itv  th a t a body, which claim s to  be in ter
national. should forget th a t Great B rita in  has played a  large p a rt in  extending th a t  scope. 
Not one p roduct of B ritish m anufacture is  given m ention, and  we hope th a t  the  loose-leaf 
binding will enable th is  omission to  be  rem edied speedily. These tw o volum es deal with 
ferrous applications only , but i t  is understood th a t th e  non-ferrous m etals are to  be considered 
in  a  fu tu re  volume.—H . AT. <*. H ptsktt.

Die Ko—asmnxscbusnrunyiifsticke.it von Stalden und ihre Erhöhung durch 
Oberflichendrücken and elektrolytischen Schutz. Von E m st Hottenrott. 
(MitMlnncesn des Wähler-Instituts, Braunschwciy. Heft 10.) Med. Svo. 
Rp. 62- with 23 illustrations. 1932. B erlin :' XEM-Verlas. G.m.b.H. 
(R..M. 3,60.)
This sm all volum e is devoted principally  to  considerations of th e  influence of corrosive 

conditions on th e  fatigue strengths of different classes o f steel. I t  has, therefore, on ly  a  general 
application so fa r as non-ferrous m etals a re  concerned. Of p a rticu la r in te rest arc the  results 
which have been obtained in  th e  W dhler In s titu te  on  the  effect o f surface pressure on the 
cotTosion-farigue strengths of steels. A prelim inary survey of previous w ork  b y  a v a rie ty  of 
investigators, o f the  m ain principle's of th e  experim ental m ethods adopted, and o f th e  in itia l 
w ork on steels loads up  to  the  consideration of the  m ajor tr ia ls  and of th e  results w hich arose 
therefrom . In  general the eon elusions arrived  a t  a r e ; (1 ) th e  w ork of previous investigators 
is confirm ed; (2 ) b y  the application o f pressure on th e  surface o f test-pieces the  effects of cor
rosion in diminishing fatigue s trength  m ay l*e reduced or even rem oved; (S) th e  use of electro
ly tic  protective measures has feat ures winch m ay also be useful in the  sam e d irection.

—W . A. O. KfiWWS.



Book Reviews 431
Tables of Cubic Crystal Structure of Elements and Compounds. By I. E.

Knaggs and B. Karlik, with a Section on “ Alloys ” by C. F. Elam. Med. 
8vo. Pp. 90. 1932. London: Adam Hilger, Ltd., 98, King’s Rdi, 
Camden Bd., N .W .l. (11,9. Gd. net.)
This publication should prove of g reat value in  any laboratory where m ethods of X-ray 

analysis are employed. P a rt I , which deals w ith  inorganic and organic substances crystallizing 
in the  cubic system , contains three tables. The llrst of these is an alphabetical lis t of inorganic 
compounds, giving th e ir  chemical symbols and  a  reference num ber to  Table I I ,  and to  the  
bibliography. Table l a  is a  sim ilar lis t of organic compounds. In  Table I I  the substances 
are arranged in  ascending order of the  param eter of the  cubic cell. P a rt I I ,  contributed by 
Hr. C. P . Elam , deals w ith alloys, and  consists of two tables and  a  bibliography. The first of 
these, Table I I I ,  is an  a lphabetical lis t of alloy system s In which phases having a  cubic s tructure 
occur, and contains a reference num ber to  Tabic IV and to  the  bibliography. In  Table IV the 
m etals and  alloys are arranged in  ascending order of crystal cell param eter.

The authors and  publishers arc to  be congratulated on having brought in to  a  readily 
accessible form  inform ation which is scattered through nearly one thousand original papers.—

G. I). P reston .
Colorimetry: Its Applications in Analytical and Clinical Practice. By Hugo 

Freund. Authorized English Translation by Frank Bamford. Demy 8vo. 
Pp. 255, with 7 illustrations. 1932. London : E. Lcitz, 20 Mortimer St. 
10s.)
A fter describing the  construction and m ethod of using various types of colorimeter based on 

the Duboscq principle, th e  use of colorim etric m ethods for the  determ ination of p jl ^  described: 
then  follow accounts of the  use of colorimetric m ethods in  biochem istry (9 pp.), medicine ( 1 2 0  
pp.), food chem istry (33 pp.), agricultural chem istry (5 pp.), w ater analysis (10 pp.), and 
chem istry of m etals (26 pp.). Only the  la st section is of in te rest to  members of th is In stitu te , 
and a  considerable p a rt of th is  deals w ith  th e  colorimetric determ ination of the  m inor con
stituen ts  of steels and  ores. The m etals included In th is  section are manganese, chromium, 
copper, titan ium , vanadium , uranium , m olybdenum , tungsten, bism uth, cobalt, nickel, iron, 
silver, and  g o ld ; in some cases several m ethods are described. On the  whole the descriptions 
given are good, b u t th e  entire  field Is by  no means covered. There are a  num ber of vague 
statem ents, especially In the  copper, titan ium , tungsten  and b ism uth sections, and  in one or 
tw o places I t appears th a t  the  German te x t has no t been quite correctly translated.

The book is well p rin ted  on good paper, and  should be o f value to  those interested In 
colorim etry, b u t more particu larly  to  organic chemists.— A. I t. POWELL.
Optical Instruments for Examining and Analyzing Metals. Pp. 125, illustrated. 

Instruments for Spectrographic Analysis. Pp. 48, illustrated. Rochester, 
N.Y., London, and Frankfurt-a.-M .: Bausch and Lomb Optical Co.
These two useful little  catalogues provide a  complete guide to  a ll the  la test type* of metallo- 

graphic and  spectrographic optical apparatus which arc the  tools of the  research and routine 
testing  laboratories of th e  m odern m etallurgical works. The apparatus illustrated and de
scribed in de ta il comprises all types of microscopes, from  the  simple tube microscope used for 
m easuring B rinell impressions to  the m ost elaborate and up-to-date metal lograpldc o u tfit; the 
second catalogue contains a  description of two types of quartz spectrographs and  a  brief account 
of the ir use in the  testing  of m etals and alloys. Three useful features of the microscope catalogue 
are the  detailed  description of th e  function  of the  individual parts, of w hich very clear photo
graphs are reproduced, a  large num ber of Interesting photom icrographs of ferrous and non- 
ferrous a lloys taken a t  magnifications up  to  3000 diam eters, and tables showing the magni
fications obtained w ith various optical com binations. Both catalogues are well w ritten, and 
the  illustra tions are extraordinarily  c lear; anyone contem plating the purchase of a metallo- 
graphic o r spectrographic outfit would do well to  compare the  Instrum ents hero described with 
those of o th e r m anufacturers before m aking a  final selection.— A . B .  B o w k l i . .
Business and Science : a Collection of Papers delivered in the Department of 

Industrial Co-operation of the British Association for the Advancement of 
Science a t the Centenary Meeting, London, 1931, with Introductory Kotos 
by B. S. Rowntree and Sir J . George Bcharreli. Pp. xvi 312. 1932.
London : The Sylvan Press. (5s.)
I t  is generally agreed th a t  B ritish industry, and indeed Industry generally, Is in a parlous 

condition. Science and scientific m ethod, in  th a t  they have m ade Possible a  maxim um  outpu t 
w ith  m inim um  labour, have been blamed for the  existing s ta te  of afialrs. Now, If ever, the 
business m an should know som ething of science and bo able to  understand the  m ethods of 
science. A book dealing w ith the  inter-relationships of business and science, say a  book denting 
with science for the  busy  business m an, is very much called for to-day, and I was very hopeful 
th a t  th is  book, judging from its title , would m eet th a t  requirem ent. True, i t  makes 
very  Interesting reading, b u t I  am  afraid th a t the science of Its title  Is scarcely the science of the
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scientific n u n . B u t th a t  is n o t to  be wondered a t. For, a fte r all, a t  rock b ottom , the  business 
m an  Ik ou t fo r profit, Just as  tru ly  as th e  b lind and howling mob, th a t  cheered th e  guillotining 
of even th e  wrong people in th e  French  R evolution, was ou t fo r blood. Profit-m aking, p u r 
sang, is very definitely n o t the province of pure science. I t  is  n o t surprising, therefore, th a t  
to  me, as a  scientist, there is a  general a ir  of unreality  abou t the  science referred to  in  these 
essays. F o r instance, is there , o r can there be, a  science of salesmanship ? I  doubt it. Sales- i 
mansliip, pure and simple, is seen in  excelsis in P e tticoa t Lane, th e  ultim a Thule  o f th e  salesm an, - 
every Sunday morning. There is n o t m uch science abou t t h a t ! However, I  am  afraid I  
digress. L et me re turn  to  the  book before m e. I t  comprises five sections. The first Is devoted 
to  “  The S tudy o f M anagem ent," and dealB w ith  th e  in ternational position, the  B ritish, the 
American, and  the  Austrian positions, and in ternational retail m anagem ent research. The use 
of th e  word research in the  present connection does positive violence to  the  significance o f the  % 
term  as understood by  th e  scientist. Here, i t  means organization, and  reference to  organization 4 
fo r  business purposes, as explained In th is  book, gives me th e  impression th a t  organization for 
business, if  i t  has rea lly  been developed as explained herein, m ay very  w ell have pushed business 1  
itse lf in to  th e  background, and  itself be, in no small measure, responsible fo r th e  p resent s tate  ] 
o f alfairs. Business can be over-organized, and if  organization as explained in  th is  book is I
a t  a ll widely applied, then  business is very certainly over*organized. The second section deals 
w ith “  Preparation for M anagem ent," and  discusses the  M anchester, Paris , Birmingham, and 
H arvard  experiments. The th ird  section, th e  m ost tru ly  scientific of a ll the sections, contains t
papers on the  effectiveness of labour incentives, th e  physiology and psychology of work, and '
economy and safety In transport. The paper by  C. A. Lee, a sm all employer, dealing w ith  
labour incentives, in th is  section, is very interesting, and  essentially practical in  character. I  t,
commend i t  to  the  notice of employers generally. O ther contributions in tliis section are m ade \
by  such experts as E . P . Cathcart, C. S. Myers, and  H . M. Vernon. M atters discussed in  th e  t
fou rth  section include "  Some H igher M anagement Problem s ”  and  “  Trade B arom eters." * 
The la s t section deals w ith "  The Developm ent of Inven tion ." This m akes interesting though 
scarcely scientific reading. I t  is concerned principally w ith  apparen t anom alies and  curiosities 
in pa ten t law and  procedure. A. G. Bloxam  is m ost interesting when he discusses th e  necessity 
of " In v en tin g  the  invention in  the inventor’s invention.”  How comes i t  abou t th a t  the 
valid ity  o f a  pa ten t granted by th e  K ing to  an inventor is so often subsequently u pset by  H is 1 
M ajesty's judges ? Procedure on p a ten t law  and  suggested im provem ents are also discussed 
by A. P . 31. Flem ing, W . H . Ballantyne, H . S. Hatfield, II . E . P o tts, K . Swann, and  the  whole 
is summed up by  Jam es Swinburne. To sum  up m y impressions a fte r reading every word in 
the  book : I t  is an interesting five shillingsworth, and m ay possibly help to  show th e  way ou t 
o f present difficulties, although I  very much doub t it. Did no t Blake say, long ago, “  great 
tilings are done where m an and  m ountain meet, they  do n o t come from jostling in  the  street ”  ?
Our organizers should remember th a t, a nd  should tra in  themselves in  science, so as to  be be tte r 
able to  assess the value of possibly obscure scientific researches. As A. P . M. Flem ing points 
o u t in th is  book, 40 years elapsed between 3Iaxwell’s publication of his electromagnetic theory  
an d  its  application to  wireless communication. Verb. sap.—J . S. G. T h o m a s .
Index Generalis. Tome I. The Year-Book of the Universities, Libraries, 

Astronomical Observatories, Museums, Scientific Institutes, Academies, 
Learned Societies. Issued under the direction of R. de Montessus de 
Ballore. Cr. 8vo. Pp. 1888. 1932. P aris: Editions Spcs, 17, rue
Soufflot.
Tills issue o f th e  well-known Index to  the personnel and  functions of scientific and  learned 

societies und seats of learning th roughout the  w orld contains abou t 2 0 0 0  pages a nd  more than  
6500 entries, each in the  language of the  country  of origin, except fo r th e  sm aller countries, in 
which case i t  is in  French. I t  Is an  invaluable work of reference to  all in terested  in education 
and  Bcience in  a ll its  branches, and  lias been compiled w ith  m uch industry  and  care; the  
inform ation given is generally in respect of the year 1931, b u t in some cases refers to  1930 only.

— A . R .  P o w e l l .
H. Offingers Technologisches Taschenwörterbuch in 5 Sprachen. II. Abteilung,

2 Ba n d : Französisch-Deutsch-Italienisch. Neunte, veränderte und
verbesserte Auflage. Bearbeitet von H. Krenkel. Pp. 216. 1932. S tu tt
gart : C. E. Poesehel Verlag. (Lw., R.M. 6.)
Although th is  volume of Ollinger’s handy pocket dictionary suffers somewhat from faults 

sim ilar to those found in the o ther volumes of the series (cf. th is J . ,  1929,41,735), i t  w ill no doub t 
prove useful to the French, German, and Ita lian  members of this Institu te , b u t is scarcely likely 
to  be much in dem and by  the English members. T ha t th is  is the n in th  edition  of the work 
Indicates th a t  i t  lias found considerable favour on the  C ontinent; nevertheless, there  arc still 
a num ber of entries which are no t quite "  Academy ” French, and others which arc rarely used 
in scientific French periodicals, and m ight therefore be om itted to  make w ay  for m any terms 
which have been overlooked. Chemical and  metallurgical words and expressions are only fairly 
well represented, more a tten tion  being paid to  engineering, electrical, and business terms, as is 
the  case throughout the series.—A. I t. P o w e ll .
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On the Alleged Allotropy o£ Antimony. A. Schulze and L. Graf (JFiss. 
Abhandl. Physikal.-Tcch. Iteichsanst., 1933, 16, (2), 459-462).— Reprint from 
MetaUmrlschaft, 1933, 12, 19-21; see this volume, p. 177.— M. H.

Measurements Employing Liquid Helium. XV.— Resistance of Barium, 
Indium, Thallium, Graphite, and Titanium at Low Temperatures. W . Meissner,
H. Franz, and H. Westerholf (IPws. Abhandl. Physikal.-Tech. Iteichsanst.,
1932, 16, 107-115).— Reprint from Ann. Physik, 1932, [v], 13, 555-563; see 
this J., 1932, 50, 593.— M. H.

The Exact Measurement of the Specific Heats of Solid Substances at High 
Temperatures. XI.— On the Remarkable Behaviour of Beryllium after Pre
liminary Heating above 420° C. F. M. Jaeger and E. Rosenbohm (Proc■ K. 
Akad. Wet. Amsterdam, 1932, 35, 1055-1061).— [In English.] Ordinary 
beryllium, heated at 100° C. and dropped into the ealorimoter, behaves 
normally; but, if the metal has been heated previously at a temperature 
above 420° C., its rate of loss of heat when cooled from 100° C. is extended 
over a very long time interval. When beryllium is heated at 900° C., dropped 
into solid carbon dioxide, and then placed in liquid air, heat is developed for 
a period of 40-90 minutes. The metal reverts to its normal behaviour when 
kept for some months. There is no additional heat effect superimposed on 
the heat given up by the heated metal. No explanation of this thermal 
hysteresis is offered, but it is shown that allotropy or changes in thermal 
conductivity cannot account for it. No difference could be detected in the 
physical properties in the two states, other than in the transfer of heat.

— E. S. H.
On the Question of the “  Transformation Points ”  of Bismuth and Copper.

J. Arvid Hcdvall, R. Hedin, and E. Andersson (Z. anorg. Chetn., 1933, 212, 
84-90).— Dilatometric measurements have confirmed the work of Cohen 
(1913-1915) that transformations occur in bismuth and copper at 74-5°- 
75-1° C. and 68-2°-71-0° C., respectively. The “ transformation’* is not a 
polymorphic change, but seems to be duo to alterations in the secondary 
(so-called “ mosaic ” ) structure of the crystals (see A. Goetz, this J., 1930, 
43, 521). Those changes are occasioned by periodic fluctuations (contrac
tions) of the lattice parameter; they can also be detected chemically, since 
the reactivity (determined by dissolution experiments in I*84AT-nitric acid 
and 0T32V-iodine for bismuth, and in 0'44iV-nitric acid for copper) reaches a 
maximum during the transformation process.— M. H.

a c r  ji-Transformation of Calcium. Fritz Ebert, Hellmuth Hartmann, 
and Hans Peisker (Z. anorg. Chern., 1933, 213, 126-128).— The polymorphic 
transformation of calcium at about 450° C. found by Rinck ( c f . 1932, 50, 
601) has been confirmed by X-ray analysis; /3-calcium is stable above 450° C., 
has a hexagonal close-packed lattice: a— 3-98 A., c— 6-52 A ., cja— 1-639, 
elementary volume=89-4 A.3 with two atoms in the elementary cell, ficaic.=
1-48 at 450° C. (compared with dc«^.=1*55 for a-calcium at 18° C.).— M. H.

On the Hydrogen Content and the Hardness of Electrolytic Chromium. 
------- Guichard,--------Clausmann,--------Billon and  ------Lanthony (Compt. rend.,
1933, 196, 1660-1663).— Chromium was deposited on the single face of a 
copper cathode from a solution of chromic acid and violet chromium sulphate,
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using a lead anode and a current of 26 amp./dm.-’ at 4'S v. The resultant 
deposit contained 99-5% chromium and had a Brinell hardness of 463 in one 
case and more than 500 in another. Hydrogen ¡was fractionally extracted in 
a dry vacuum as previously described, and so extracted -was very pure, but 
the process is very slow, requiring several days’ heating at each temperature. 
The evolution of hydrogen is high at low temperatures and then slow  down 
considerably, being nearly complete at about 500° C. In the first case, the 
hardness did not diminish until above about 380° C., at which temperature 
9t>°L> of the total hydrogen had been evolved. In the second case, the hard
ness began to decrease a little below 300° C., but was still 463 at 320° C., 95%  
of the hydrogen having been eliminated. Above 4S5° C., no more hydrogen 
was evolved, but the hardness continued to fall with increasing temperature 
to 168. Thus, as in the case of iron, nickel, and cobalt, it is concluded that 
the high Brinell hardness o£ electrolytic metals is independent of their 
hydrogen content.— J. H , W .

The Solubility of Oxygen in Gold and in Certain Silver-Gold Alloys. F. J. 
Toole and F. 11. G. Johnson (J. Physical Chem., 1933, 47, 331-346).— 'The 
solubility of oxygen in gold has been measured over the temperature range 
300 -900  C. at pressures between 11-9 and 70'0 cm. of mercury, and found 
to be of the order 0-010 vol. per vol. of metal at the highest temperature and 
pressure used. The solubility of oxygen in three silver-gold alloys con
taining 5 ,10 , and 20°0 of gold has been measured between 200° C. and S50° C. 
and under pressures of from 5 to SO cm. of mercurv. Above a certain 
“  criticaln temperature, the solubility Q at 1° C. is given by \ ;Q = K J A -t ) .  
-4 denoting the m.p. of the alloy; the solubility is a function of the per
centage concentration, (7, of gold in the alloy and is given by llQ —K,\CJr 
5-7). Below the "  critical ”  temperature, the apparent solubility is related 
to the pressure, P , by the equation Q—aPK, in which K  diminishes with 
decreasing temperature; the relation between solubility and temperature 
and that solubility and concentration are complicated by the appearance of 
minima in the curves. Solubility phenomena below the “  critical ' tem
perature are explained in terms of surface effects. Nitrogen is insoluble in 
gold and in the alloys studied.— J. S. G. T.

Measurements Employing Liquid Helium. XVU.— Resistance of Lead in 
a Magnetic Field at Temperatures Below the Superconductivity Point. W . 
Meissner (IFfe?. Ahhandh Pfamkal.-Tech. Reichtn, •„<(.. 1932. 16, 127-134).—  
Reprint from Ana. Physih 1932, [v], 13, 641-648; see this •/.. 1932, 50, 
594.—M. H .

The Isotopic Constitution and Atomic Weight of Lead from Different 
Sources. F. W . Aston (Proc.  Soy. Soc., 1933, [A], 140, 535-543).— Ordinary 
lead and a number of radiogenic leads have been analyzed with the mass- 
spectrograph by means of their volatile methyls and the abundance of their 
isotopes has been estimated. The mass numbers and relative abundances of 
the isotopes present in ordinary lead are ; 203, 0-04; 204, 1-50 ; 205, 0-03; 
206, 2 . •,o ; 2 0 .. 20-20; 2OS. 49-55 ; 209, 0-S5; 201 ,6-0S, corresponding with 
a mean mass number 207-190. The present accepted international atomic 
weight of lead, is 207-22. The mean mass numbers of samples of radiogenic 
leads containing only isotopes. 206, 207. and 208 ranged from 206-067 to 
207-895.— J. S. G. T.

Revision of the Atomic Weight of Selenium. Synthesis of Silver Selenide.
0 .  Honigschnud and W . Kappenberger (Z. anorg. Chem., 1933, 212,198-20S).—  
Analysis of silver selenide gave an atomic weight of 78-962 for selenium.

— H.
Limitation of Our Fundamental Knowledge of the Properties of Metals.

F. O. Clements (Met. Ind. [Lend.), 1932, 40, 323-324, 353-354).— Abstract of 
a paper read before a joint meeting of the New York Metals District of the 
American Society for Testing Materials, and the Iron and Steel Division of the
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Institute of Metals Division of the New York Section of the American Institute 
of Mining and Metallurgical Engineers with the co-operation of the New York 
Section, American Welding Society. The following points are discussed: 
The fundamental properties of metals and the possibilities of various alloy 
combinations, stress being laid on their infinite variety; the limited state of 
our knowledge of the properties and possibilities of alloys, in spite of the 
vast amount of research that is being conducted on them annually; “ Auto- 
mobileium,” the ideal alloy; the necessity for further knowledge of the 
atomic arrangement of the alloy molecule and its application to the inter
pretation of test results; problems awaiting solution.—-J. II. W .

II —  PROPERTIES OF ALLOYS
(Continued from pp. 313-350.)

Measurement of Viscosity of Molten Light Alloys, Copper Alloys, and Cast 
Irons at High Temperatures by the Rotating Cylinder Method. Daikichi Saito 
and Tatsuo Matsukawa {Mem. Coll. Eng. Kyoto Imp. Univ., 1932, 7,49-114).—  
[In English.] The rotating cylinder method has been adapted to the measure
ment of the viscosity of molten metals and alloys. Data are given, represent
ing the experimental results for aluminium and the alloys aluminium-copper, 
aluminium-zinc, aluminium-copper-zinc, aluminium-silicon, aluminium- 
copper-nickel, aluminium-copper-jiiokel-magnesium, Silumin, aluminium- 
bronze, bronze, phosphor-bronze, brass, gun-metal, and manganese-brass. 
Two change points were observed in aluminium and the light alloys at 765° 
and 855° C., respectively, and their existence was confirmed by thermal 
analysis and measurements of electrical resistance. The modification of 
Silumin appears to be connected with the change at 765° C .; by modification 
the change point is moved to a lower temperature.— E. S. H.

Research on the Preparation o£ Aluminium-Barium Alloys. E. Alberti 
(Metall u. Erz, 1933, 30, 231-233).— Alloys with up to 7 %  barium ean bo 
prepared by addition of metallic barium to molten aluminium at 900° C. 
under a layer of barium-potassium chloride flux. A  Thermit reaction with a
3 : 1 mixture of barium peroxide and aluminium powder yielded an alloy with 
46 '5%  barium; with a 2 :  1 mixture the alloy contained 47%  barium, and 
with a 6 : 2 : 3  mixture of barium peroxide, baryta, and aluminium a 54% - 
barium alloy was'obtained. Small amounts of barium can be introduced into 
aluminium by stirring the metal at 1000°-1100° 0 . under a eutectic flux of 
barium chloride and lluoride (83 : 17) and adding baryta.-—A. R. P.

Occurrence of CuA13 in Duralumin. L. W . Kempf {Phys. Rev., 1933, 
[ii], 43, 942-943).— A  note. The conclusions of Clark and Smith (./., this 
volume, p. 294) concerning the presence of CuA12 in an old Duralumin aero
plane propeller blade are criticized. Commercial heat-treated forgings of the 
25ST alloy usually contain excess undissolved CuA12, and K . considers that 
further evidence is necessary before it can be concluded that CuAl2 can be 
precipitated by stress alone.— W . H.-R.

Research on the Electrochemical Potential of Duralumin in Relation to the 
Heat-Treatment and Ageing. Hiroshi Imai and Masami Hagiya (Ryojun Coll. 
Eng. Publ. No. 36,1933,1-9).— [In German.] On quenching Duralumin from 
510° C. the potential becomes electronegative and remains unchanged for 10 
days at room temperature. On ageing the alloy at 100° C., the potential 
becomes electropositive, and after annealing the alloy at 200° C., the potential 
reaches its original value. No indication of the separation of an intermetallic 
compound or of any change in the solid solution was obtained after ageing for 
10 days at 20° C.— A. R. P.

Beryllium. Developing Its Use in Industry. W . H . Bassett (Min. 
and Met., 1933,14, 227-228).— The properties of copper alloys with 2-5-2-75%  
beryllium are described.— A. R. P.
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Hard Metals, Their Development and Importance. F. Polzguter (Schweiz. 

Vcrband filr die Malerialpriif ungen der Technik, Diskussionsber., No. 24, 1932, 
23-32).— The preparation, properties, and uses of alloys of the SteUite type 
and of sintered carbide alloys of the Widia typo are described.— A. R . P.

Structural Transformations in the Binary System Iron-Cobalt. A. Kuss- 
mann, B. Scharnow, and A. Schulze (Z. Metallkunde, 1933, 25, 145-146).—  
Report of a paper published in Z. tech. Physik, 1932, 13, 449-460. See J., 
this volume, p. 182.—-M. H.

Physical Properties and Structure of the Binary System Iron-Cobalt. A. 
Kussmann, B. Scharnow, and A. Schulze (Wm*. Abhandl. Physikal.-Tcch. 
Jieichsanst., 1933, 16, (2), 437-448).— Reprint from Z. tech. Physik, 1932, 13, 
449-460. See J., this volume, p. 182.— M. H.

On the Thermal Expansion of Manganin. A. Schulze {IFws. Abhandl. 
Physikal.-Tech. Seichsanst., 1933, 16, (2), 467).—Reprint from Z. tech. Physik, 
1933, 14, 89-90. See J., this volume, p. 234.— M. H.

On the Nature of the ¡3-Transformation in Copper-Tin Alloys.— II. Hiroshi 
Imai and Masami Hagiya (Mein. Ryojun Coll. Eng., 1932, 5, 77-89).— [In 
German.] Dilatomctric investigation of tiie kinetics of the eutcctoidal 
decomposition of ¡3-bronze has confirmed the results obtained by electrical 
resistance methods (see J., 1932, 50, 224), but the curves obtained are more 
complex. On annealing quonehed fi-bronze at 250°-350° C., the resistance 
falls sharply to 60%  of its original value, and at the same time the etching 
characteristics of the alloy undergo a sharp change, in that the individual 
crystals develop a striped appearance, probably due to the presence of layers 
in different stages of the transformation; on further annealing, the striped 
crystals are replaced by new small crystals. From these results it is suggested 
that the decomposition of ¡3 proceeds in three stages, as follows : [3 |3'
¡3" ±̂r a -j- S. The martensitic needle-like structure obtained by quenching 
(3 bronze with a low tin content disappears on annealing at 450°-500° C. 
and is therefore not a, but probably \i' ; this decomposition takes place very 
slowly, but at the same rato as the fall in electrical resistance. The unstable 
structure frequently observed in quenched a -j- ¡3 bronzes is explained on the 
assumption of a stepped decomposition of the |3-phase.— A. R. P.

Enquiry into the Manufacture of Gold-Filled Spectacles. Anon. (Joint 
Council of Qualified Opticians, 1932, Nov., 1-34).— From a complete study of 
the processes used in the manufacture of gold-filled spectacle frames supported 
by photomicrographic examination of the products, the following conclusions 
are rcached: The best gold coating, from the point of view of hardness, 
colour, and resistance to acid, is 12 carat; gold solder, and not silver solder, 
should be used in all joints, w'liich should be electrically soldered in preference 
to any form of gas soldering, and should be so made that the outer gold coating 
covers any exposed base metal to avoid corrosion; the internal' core wire 
should bo" of non-corrosive material, and should be properly protected by 
internal and external wrappings of gold-filled wire, which should be con
solidated by efficient mechanical treatment; the parts of the frame in contact 
with the skin should be made of better quality metal with a thicker gold 
covering; tumbling (barrel polishing) should bo used for the final polishing, 
to avoid damage to the outer surface; testing of finished frames should be 
made by photomicrography as well as by chemical methods, and all soldered 
parts should be excluded in making an assay.— A. R. P.

Preparation of White Gold. Anon. (Metallurgia, 1933, 8, 56).— An alloy 
is discussed which, in regard to physical properties, resembles platinum and 
has the advantage of a lower cost. It is manufactured by melting together 

■25% of a primary alloy and 75%  of bright gold. Special care is required 
in the manufacture of the primary alloy, which consists of gold, nickel, zinc, 
copper, and manganese, the proportions of which vary according as a soft or 
hard 18-carat white gold is desired. The procedure adopted in preparing
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the primary alloy is briefly considered, and the influence o£ the various 
constituent' metals 011 the physical properties referred to. The alloy also 
possesses all the physical properties which permit of it being readily worked 
or machined either in the hot or cold conditions.— J. W . D.

Dissolution Experiments with Single Crystals oi Gold-Silver Alloys. E. 
Scliicdt (Z. anorg. Chem., 1933, 212, 415-419}.— No differences are observable 
in the rate of dissolution in 33 or 65%  nitric acid at 25° C. of single-crystal 
and polycrystalline gold-silver alloys containing 37-44-6 atomic-% gold. 
The rate of dissolution of single crystals with 38 ±  5 atomic-% gold in 
33%  nitric acid at 25° C. is practically independent of the orientation.—-M. H.

Tellurium Lead. Anon. (Indust. Chemist, 1933, 9, 159-160).— A review of 
published work.— E. S. H.

On Lithium Alloys. I— Thermal and X-Ray Analysis o£ the System 
Lithium-Tin. A. Baroni (Alii 11. Accad. Lined Send., 1932, [vi], 16, 153-158; 
Ghent. Zentr., 1933, 104, I, 1002).— The system contains three compounds, 
Li4Sn (m.p. 684° C.), Li3Sn2 (m.p. 483° C.), and LiSn4. Eutectics occur at 
458° C. and 35 atomic-% tin, at 320° C. and 58 atomic-% tin, and at 214° C. 
and 94 atomic-% tin. X-ray analysis confirms the existence of Li^Sn and 
Li3Sn2, but not that of LiSn4.— A. R . P.

Contribution to the Study of the Constitution of Ternary Alloys of Mag
nesium, Copper, and Silicon. Albert Portevin and Maurice Bonnot (Compl. 
rend., 1933, 196, 1603-1605).— An investigation of the ternary system mag- 
nesium-copper-silicon was made by studying the alloys corresponding with the 
intersections of lines joining the known compounds, Mg2Cu, MgCu2, Hg2Si, 
and Cu3Si, on the ternary diagram. A compound Mg2CuaSi, melting at 927 C., 
was established, and the quadrilateral, Mg—Mg2Cu-Mg2Cu3Si—Mg2Si, was 
more particularly studied by thermal analysis and microscopically. In tins 
region there are 2 quasi-binary systems, the one having a eutectic of MgjCujSi- 
MgaCu with a composition closely approaching Mg2Cu and melting at 565 C., 
and the other a eutectic of Mg„Cu3Si-Mg2Si containing 16% of Mg,Si «and 
melting at 857° C. The 2 sections formed by the diagonals of the quadri
lateral have the one a peritectic at 508° C., and the other a ternary eutectic 
of Mg-Mg2Cu-Mg2Si containing copper 32-5% and silicon 0 4 % , and melting 
at 479° C. The peritectic reaction is always incomplete.— J. H. W .

New Nickel-Chromium Alloy [Inconel]. Anon. (Fount1. Trade J., 1933, 
48, 410).— Inconel is a nickel alloy containing 12-14%  of chromium and about 
6 %  iron. It is said to have about the same working qualities as fine nickel, 
to be easily soldered and brazed, to be stainless, and highly resistant to 
corrosion.—-J. H . W .

An Investigation of Methods of Decarburizmg Iron-Nickel-Chromium 
Alloys. Russell Wendt Dayton (Rensselaer Polytech. Inst. Eng. Set. Scr. 
Bull. No. 41, 1933, 1-28).— Decarburizmg experiments on (A) Nichrome con
taining carbon 1-09, silicon 0-62, manganese 0-57, chromium 9-65, and nickel 
60-50%, balance iron, and (B) KA2 steel containing the same elements m the 
following proportions 1*21, 0*22, 0*08, 16*88, and 10*22%, have been made 
in magnesia-lined graphite crucibles heated in an Ajax-W yatt high-frequency 
induction furnace. The Nichrome was most effectively decarburized wi* 
ferrous oxide, whereas chromium sesquioxide is the most effective slag for 
KA2 steel. After removal of the carbon, deoxidation with aluminium or 
magnesium is necessary to obtain a workable alloy. The equilibrium constant 
for the removal of carbon by ferrous oxide from metal containing 0-038—
0-375% carbon and 0-014-0-053% oxygen is 66 X 10-6 at 1500° C. In the 
Nichrome alloy the minimum carbon content attainable under a 100%  ferrous 
oxide slag is 0-056%  at 1400° C. and 0-032% at 1600° C. The use of oxide 
slags as decarburizers is preferable to blowing with oxygen, since the former 
method results in a much smaller loss of chromium by the metal.— A. R. P.

Characteristics of Monel Metal. Anon. (Machinist (Eur. Ldn.), 1933,
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77, 300-310).— Tables give the mechanical property ranges, minimum 
mechanical properties, the physical properties, and the results of mechanical 
tests of standard products.— J. H. W .

Some Nickel-Bronze Alloys. Anon. (Nickel Bulletin, 1033, 6, 83).— A few 
notes on the use of nickel in copper-tin alloys.— J. H . W .

The Structure of the Iron-Nickel Alloys. W . Broniewski and J. Smoliński 
(Compt. rend., 1933, 196, 1793-1796).— Continuing previous experiments 
(cf. this J ., 1932, 50, 351, 474 et ante), the following properties of the iron- 
nickel alloys from 0-100%  nickel have been investigated: electrical con
ductivity ; temperature coeiT. of electrical resistance from 0° to 100° C .; 
e.m.f. at 0° C. compared with lead, and its variation between — 80° C. and 
+  100° C .; coefl. of expansion at 0° C., and its variation between 17° and 
444° C .; loss in ergs/grm. for a cycle of hysteresis in a field of 150 gauss, 
and the coeif. of specific magnetism in fields of 5 and 800 gauss. Specimens, 
after melting in vacuo, were annealed for 100 hrs. at 950° C. in vacuo and slowly 
cooled. The most important single points occurred between 25%  and 35%  
of nickel, and did not correspond with any compound. The compound 
FeNia was confirmed. Up to 28%  nickel, there is a solid solution of FeNi2 in 
iron; from 28%  to 32%  nickel, a mixture of 2 solid solutions; from 32%  
to 67-8%, a solid solution of iron in FeNi,, and above 67-8% a solid solution of 
nickel and FeNi,.— ,T. H. W .

Equilibrium Diagram o£ the Iron-Nickel-Tungsten System. Kazimir 
Winkler and Rudolf Vogel (Arch. Eisenhiittenwesen, 1932, 6, 165-172; Chem. 
Zentr., 1933 ,104 ,1, 1993).— After briefly describing earlier work, a theoretical 
review of the system is given in which are discussed the primary crystallization, 
the equilibria in the secondary crystallization, and the transformations in 
the solid state. Finally, the equilibrium diagram has been investigated by 
thermal, magnetic, and micrograplue methods. The four primary saturation 
surfaces, on which with falling temperature ternary a, ternary y, Fe3W 2, 
and a ternary solid solution (S) very rich in tungsten separate successively, 
have been determined. Two 4-phase equilibria occur, viz., (1) liquid +  
y +  Fe3\V2 at 1465J C. and (2) liquid +  Fe3W 2 ^  y +  & at 1455° C. 
The secondary saturation surface of S  and of Fe3W 2 as well as the a y 
transformation points in the solid state have been ascertained by examination 
of the structure of specimens annealed and quenched at various temperatures, 
and the magnetic transformation points of various ternary alloys have been 
determined by magnetometrie measurements.— A. R. P.

Alloys of Praseodymium and Magnesium. G. Canneri (Metallurgia italiana, 
1933, 25, 250--252).— The system has been studied by thermal and micro
graphic methods. Two well-defined compounds exist: PrMg melting at 
/67° C. and PrSIga melting at 798° C., which form a continuous series of solid 
solutions; the existence of a third compound Pr.,Mg, stable only between 528° 
C. and 752° C., is determined from the behaviour of alloys containing up to 
40 atomic-% magnesium. The physical and chemical properties of these 
alloys are similar to those of magnesium and lanthanum.— G. G.

Testing of [Dental] Amalgams. H. Sieglerschmidt and H . Arndt (Deut. 
Zahnarztl. Woch., 1931, 34, (23); Mitt. Material., 1932, 200-202; C. Abs.,
1933, 27, 2536).— Compression, flow, and cutting tests and determinations 
of the change in length on ageing of silvcr-tin amalgams containing 68%  silver 
indicate that these properties are subject to considerable variation according 
to the treatment used in grinding and mixing the constituents and in preparing 
tho test-pieec. By the use of sufficient pressure in forming the specimen, the 
expansion which occurs on hardening may be completely suppressed, and 
with very heavy pressures a contraction may occur. Maximum strength is 
obtained after grinding for 6 minutes. With a high forming pressure, higher 
strength and a smaller flow under constant pressure are obtained. Expansion 
tests beginning 15 minutes after amalgamation show' that at first the amalgam



contracts, generally for 30-60 minutes, and then expands during the following 
24 hra.; occasionally a small contraction takes plaeo afterwards.— S. G.

Coefficients o£ Linear Expansion of Antifriction Metals. A. A. Botchvar 
and A. A. Maurakh (Zvetnye Metally (The Non-Ferrous Metals), 1930, 504- 
507; C. Abs., 1933, 27, 689).— [In Russian.] Samples of antifriction metals 
were prepared in a hydrogen atmosphere and tested for their coeff. of 
expansion from 20° to 200° C. Sample No. 0 contained 100% tin and had 
a (linear cocff. X lO"6) =  23-50; No. 1, tin 83, antimony 12%, a =  24-20; 
No. 2, tin 16, antimony 16, lead 65, copper 3 % , a =  26-50; No. 3, tin 16, 
antimony 15, lead 70, copper 3% , a =  27-40; No. 4, tin 5, antimony 15, lead 
77, copper 3 % , cc =  28-40; No. 5, antimony 17, lead 81-5, coppcr 1-5%, 
a =  26-5; No. 6, lead 98-9, calcium 0-6, sodium 0-5% , a =  36-3. The lowest 
critical pohits of these alloys are, in the order given above, 232, 235, 243, 243, 
243, 243, and 325.— S. G.

Carbides in Carbon Containing Alloys of Tungsten and Molybdenum with 
Chromium, Manganese, Iron, Cobalt, and Nickel. V. AdclskOld, A. Sundelin, 
and A. Westgren (Z. ahorg. Chem., 1933, 212, 401^109).— X-ray analysis of 
carburized alloys of tungsten with chromium, manganese, cobalt, and nickel 
and of molybdenum with iron, cobalt, and nickel has shown that doublo 
carbides of the typo found in iron-tungstcn-carbon alloys (Fe3W 3C) also occur 
in the cohalt-tungsten-carbon, nickel-tungsten-carbon, and iron-molyb- 
dcnum—carbon systems. No such carbide could be detected in the systems 
cobalt—molybdenum-carbon and nickel-molybdenum-carbon. On annealing 
at high temperatures the doublo carbides with tungsten decompose with 
separation of tungsten carbide, WC, whereas Mo2C separates from the carbide 
Fe3Mo3C. In chromium-tungsten-carbon alloys a phase (CrW)4C having the 
cubic crystal structuro of chromium carbide Cr4C has been detected.— M. H.

On the Mutual Solubility o£ Molten Zinc in Molten Lead and Molten Bismuth. 
Karl Hass and Karl Jcllinek (Z. anorg. Chem., 1933, 212, 356-361).— For the 
determination of the composition of the conjugate layers in a metal system an 
apparatus has been developed by means of which an exact separation can be 
made of the two liquid layers in equilibrium at a given temperature. The 
apparatus has been used in the study of the lead—zinc system at 420°—770 0. 
and of the hismuth-zinc system at 460°-735° C.; the percentage of zinc in the 
upper and lower layers in the first case is 98*7 and 2*0 at 420°, 94-0 and 5*0 
at 575°, 89-5 and 7-5 at 675°, 83-2 and 11-5 at 750°, and 81-8 and 13-1 at 770° C., 
and in the second case: 95-5 and 16-8 at 460°, 93-4 and 21-2 at 545 , 90-0 
and 24-0 at 620°, and 77-5 and 32-0 at 735° C. The critical points of the 
solubility curves lie at about 945° C., 47%  zinc for the lead, and at about 820
C., 56%  zinc for the bismuth system.— M. H.

The Age-Hardening of Alloys as a Dispersoid-Chemical Problem. K . 
Trettin (Kolloid-Z., 1932, 60, 101-110, 356-360; Chem. Zentr., 1933, 104,
I, 1002-1003).— The mechanism of prccipitation-hardcning by heat-trcat- 
mcnt of copper, iron, and other heavy metal alloys and of aluminium alloys 
is critically discussed with special reference to the decomposition of the 
compound Al2Zn3, the rate of which depends on the rapidity of nuclei forma
tion. Recent work on tho detection by X-rays of the structural changes which 
occur in age-hardening is also discussed with special reference to the bearing 
of the results on the precipitation theory.— A. R. P.

On the Detection o£ Small Quantities of Eutectic in Metals by Determination 
of the Tensile Strength as a Function of the Temperature. G. Tammann and 
H. J. Rocha (Z. Melallkunde, 1933, 25, 133-134).— In the tensile strcngth- 
tcmperaturo curve of metals containing small amounts of a more easily 
fusible constituent tho melting point of the latter is clearly indicated by an 
abrupt decrease in the tensile strength. This is shown by experiments with 
coarsc-grained samples (cast or recrystallized) of zinc with 0-1%  tin (represent
ing 0-037% of eutectic), of cadmium with 0-1 and 0-05% bismuth, and of iron
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containing 0-5%  iron sulphide. The curves for silver with 5 %  and 9%  copper 
show distinct breaks at 860° C. (solidus temperature of the solid solution) 
and 780° C. (eutectic temperature), respectively. By this method it is possible 
to detect a smaller quantity of eutectic than can bo detected microscopically.

— M. H.
The Influence of Surface Energy in Disperse Systems. Cliu-Phay Yap 

(Phil. Mag., 1933, [vii], 16, 80-95).— The extension of Gibb’s phase rule to 
take into account the influence of surface is discussed. A system in which 
one of the phases is in a state of sub-division (part-icle-sizc not being constant, 
however) has an additional degree of freedom, and for such a system, with the 
usual notation/  =  n — p 3. The phenomenon of under-cooling is discussed 
from the point of view of equilibrium particle size and its change with tem
perature. The stability of disperse states is discussed, and the application of 
the theory to metallic systems, e.g., hardening and the determination of solid 
solubility curves, is briefly referred to.— J. S. G. T.

Some Errors Inherent in the Usual Determination of the Binary Freezing- 
Point Diagram. Evald L. Skau and Blair Saxton (-/. Physical Cliem., 1933, 
37,183-196).—The freezing-point (2|)-coinposition (N) diagram for the system 
p-chlorocrotonic acid-3-chloroisocrotonic acid has been constructed by a 
method in which no correction is made for the amount of solid crystallizing, 
and curves derived from these data arc compared with those obtained using 
accurate data. The errors involved cause a shift of the observed eutectic 
along both axes. False indications of compound formation arc possible by 
use of the first method. The relation between the entropy of fusion and the 
shape of the T -N  diagram of an ideal binary mixture is discussed.— J. S. G. T.

Propagation oi Large Barkhausen Discontinuities. IV.— Regions oi 
Reversed Magnetization. L. Tonks and K . J. Sixtus (Phys. Rev., 1933, 
[ii], 43, 931-940).— Describes experiments in which large Barkhausen dis
continuities were made to travel in a stretched nickel-iron alloy wire by 
applying a small local field in addition to the main field, and were then stopped 
by the application of a local opposing field. The minimum reversed (stopping) 
field required to stop the propagation of the travelling discontinuity was 
determined in different main fields, and the flux and pole distribution in the 
stopped boundary were examined. The results confirm the view that reversal 
in the wire proceeds only when the total field exceeds the critical field. The 
details of the boundaiy surfaces are discussed, and experiments described in 
which the regions of reversed magnetization were made to vary in shape, by 
altering the exact conditions under which propagation was stopped.

________________  — W . H .-R.

III.—STRUCTURE
(Metallography; Macrography; Crystal Structure.)

(Continued from pp. 350-35-i.)

Report of Committee E 4 [of A.S.T.M.] on Metallography. C. H. Davis 
and 0 . E. Harder (Amer. Soc. Test. Mat. Preprint, 1933, 1-3).— A progress 
report of the activities of certain Sub-Committees. A standard grain-size 
chart having, however, special reference to steels is proposed.— W . A. C. N.

Crystal Structure and Morphology of Gallium. F. Laves (Z. Krist., 1933, 
84, 256-298).— Gallium forms rhombic, pseudotetragonal crystals, having 
a — b =  4-506, c =  7-642; c/a — 1-697. The elementary cell contains 8 
atoms.— E. S. H.

Fine Structure of Electron Diffraction Beams from a Gold Crystal and from 
a Silver Film on a Gold Crystal. H. E. Farnsworth (Phys. Rev., 1933, 43, 
900-906).— The diffraction of low-spced electrons from a gold crystal has 
been studied by the method previously used for silver (Farnsworth, ibid.,
1932, 40, 684). Additional maxima which could be grouped as components
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of fine structure of the main diffraction beams were again observed, but many 
details of position, structure, and intensity were different for the two metals, 
although the lattice constants are nearly identical. A very thin film of silver, 
deposited by evaporation on the gold crystal, gave results closely agreeing with 
those obtained for massive silver. F. concludes that the details of the fine 
structure are determined at least to some extend by the nature of the atoms, 
and not by the size of the lattice or by surface irregularities. Vi ■ H .-B .

Crystal Structure o£ Indium. Francis P. J. Dwyer and David P. Mellor 
(J. Proc. Roy. Soc. New South Wales, 1932, 66, 234-239).— Indium has a face- 
centred tetragonal lattice, a =  4-588, c =  4-946 A., c/a =  l'OTO, the unit 
cell contains 4 atoms and d =  7-28 (calculated), 7-27 (actual), lhe distances 
between the atomic centres of the atoms at the ccntre and comers of the 
faces are 3-28 A. for the (001) faeo and 3-89 A. for the (010) face. Ihe 
symmetry of the lattice indicates that it is made up of close-packed prolate 
spheroids with an axial ratio of 1 : 1-078.— A. R. P.

Magnetic Dipole Fields in Unstrained Cubic Crystals. L. W . jMcKeehan 
(Phys. Rev., 1933, [ii], 43, 913-923).— Theoretical. Calculations are made, 
by two different methods, of the magnetic field components at selected points 
due to infinite cubic arrays of equal parallel dipoles. Detailed tables of results 
are given for the simple cubic, face-centred cubic, body-centred cubic, and 
diamond types of lattices. The observed directions of easy magnetization 
cannot be predicted from these results, which may, however, bo of use in 
theories of ferromagnetism Previous calculations by Boumann (Arch. 
Ncer., 1931, [3.A.], 13, 1) are carried out more accurately, and the general 
qualitative conclusions are confirmed.— W . H.-B.

Magnetic Dipole Fields in Dislocated Cubic Crystals. L. Vt.McKeehan  
(Phys. Rev., 1933, [ii], 43, 924-930).—« .  preceding abstract. Theoretical. 
Calculations are made to sec whether magnetic stability can be predicted, m 
cubic arrays of parallel dipoles subjected to dislocations of two sorts. (1) 
The dipoles are supposed to depart from a strictly cubic arrangement, and to 
acquire a lower symmetry in which the dislocation is homogeneous through
out. (2) Parts of the crystal arc supposed to slip relatively to one another, 
so that each individual part retains cubic symmetry, and the dislocation 
is sharply localized. The results of the calculations do not account for the 
observed directions of easy magnetization in crystals of mckcl and iron, 
and the methods fail to explain magnetic stability in nearly perfect crystals 
as the result of the above types of dislocation, although type (2) may account 
partly for the effects of cold-work on magnetic properties.— \\ • r

Magnetic Dipole Energy in Homogeneously Strained Cubic Crystals. v\. 
McKeehan (Phys. Rev., 1933, [ii], 43,1022-1024).— Theoretical. The magnetic 
potential energy per dipole in homogeneously strained, originally per ec •, 
cubic arrays of parallel equal dipoles is calculated in two ways which are 
essentially modifications of methods used by Becker (Z. Physik, 1J«5U,
253) and by Akulov (ibid., 1928, 52, 389), and discusscd by Powell (I roc. 
Camb. Phil. Soc., 1931, 27, 561).— W . H.-B.

Magnetic Dipole Energy in Hexagonal Crystals. L. Vt. McKeehan (1 hys. 
Rev., 1933, [ii], 43, 1025-1029).— Theoretical. Calculations previously made 
(McKeehan, cf. preceding abstracts) for cubic arrays of parallel dipoles are 
extended to simple hexonal and close-packed hexagonal arrays wi 1 e 
axial ratio 1-633 required by close-packed spheres. The r e s u l t s  are also 
applicable in eases where the axial ratio is slightly different, lhe calculations 
indicate that the hexagonal close-packed arrangement is magnetically stable 
by a very small margin, when magnetization is along the hexagonal a,xis, 
but the fluctuations to bo expcctcd in a real crystal would completely mask so 
small a stabilizing field. The simple hexagonal arrangement is, however, 
highly unstable for magnetization in this direction.— W . 1I.-B.
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IV.— CORROSION
(Continued from pp. 355-358.)

Lead Alloys Resistant to Sulphuric Acid. B. Garrc and H. F. Milculla 
(Z. anorg. Oh on ., 1933, 212, 326—328).— Determinations of the loss in "weight 
in concentrated sulphuric acid at 15°, 100°, and 200° C. and in 10%  sulphuric 
acid of sheets of lead (99-90%) and quenched load alloys containing 0-1—
2-0%  AgCd., (see Garre and Vollmert, J., this volume, p. 124) have shown the 
high superiority of the alloys. It is suggested that the cadmium passes into 
solution leaving a protective coating of silver on the surface. Quenched lead 
alloys with 0-5 -5%  AgCd, age-harden at room temperature.— M. H.

Corrosion of Magnesium Alloys. W . Kroenig and G. Kostylev (Z. Metall- 
kunde, 1933, 25, 144-145).— Cf. J ., this volume, p. 195. Magnesium corrodes 
in a 3 %  sodium chloride solution with evolution of hydrogen which is accelcr- 
ated by contact with other metals. The evolution of hydrogen at the cathode 
(foreign metal) and anode (magnesium) depends on the nature of the foreign 
metal, and increases with a decreasing hydrogen overvoltage at the cathode. 
A study of the corrosion of a large number of magnesium alloys in solutions of 
salts, tap-watcr, and distilled water has shown that the pure metal is more 
severely attacked than its alloys except those containing 2 %  copper, 5 %  
nickel, or 1 -3 %  lead. The corrosion resistance of magnesium is considerably 
increased by addition of manganese, and still further by aluminium and zinc. 
The best results have been obtained with an alloy containing 6 -8 %  aluminium, 
1-1-5%  rinc, and0-3-0-4%  manganese, and magnesium-cadmium alloys show 

. severe intercrystalline corrosion. Heat-treatment does not result in an increase 
of the corrosion resistance. A  detailed report will be published elsewhere.

—M. H.
Corrosion Phenomena in the Interior of [Domestic] Hot Water Boilers and 

Pipes. P. Schlapfer (Elektrizitdts- Verwertung, Sonderhefl 4 -5 , 1932, Reprint,
1-8).- [In German, with lengthy French summary.] The causes and preven
tion of corrosion in galvanized domestic boilers and hot water systems are 
discussed. Corrosion is favoured by the slow speed of circulation of the hot 
water, the high oxygen content of the usual feed water, and the use of soft 
iron, which takes only a thin zinc coating, for the construction of the apparatus. 
Soft water is usually more corrosive than hard, since the aggressive action of 
the dissolved carbon dioxide is increased by removal of the alkaline-earth 
bicarbonates in the water. Small quantities of chlorides in the water augment 
the corrosive action, whilst adherent carbonate-sulphate films on the metal 
surface tend to retard it.— A. R. P.

On the Importance of Chemical Reactions in the Corrosion of Metals. 
Gerhard Schikorr (Korrosion I I .  (Benefit iiber die Korrosionstaguwj, 1932), 
1933 ,1 -5 ; discussion 5-6).— A  review of recent work on the chemical reactions 
which occur during the corrosion of metals in acid, alkaline, and neutral salt 
solutions.— A. R. P.

The Theory of Metallic Corrosion in the Light of Quantitative Measurements. 
VI.— The Distribution of Corrosion. G. D. Bengough and F. Worm well 
(Proc. Roy. Soc., 1933, [A], 140, 399-425).— Experiments show that there is 
no close correlation between the rate of oxygen supply to a given area of a 
metal subject to corrosion and the intensity of corrosion at that area; 
intensity of corrosion is actually controlled by the distribution of protective 
films which are not necessarily confined to highly aerated regions nor absent 
from less aerated regions. The spread of alkali, the presence of reactive areas 
in the metal, gravity, and other factors affect film distribution, which often 
undergoes important changes with time, although the character of the oxygen 
supply has not been altered. Certain deposits of corrosion products usually 
assumed to act as oxygen screens do not actually so behave; others which
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do so, cut down corrosion locally instead of stimulating it. Certain types of 
crevice do not stimulate corrosion by differential aeration as supposed; 
others stimulate corrosion by interference with the formation of protective 
films. A  convenient way of expressing the facts is outlined as a “ film dis
tribution view ” of corrosion.— J. S. G. T.

The Electrochemical Theory o£ Corrosion of Metals. M. Straumanis 
(Korrosimi u. Metallschulz, 1933, 9, 1-11, 29-36).— The electrochemical theory 
of corrosion is critically reviewed, and an account is given of its development. 
The expression for the rate of dissolution of metals in acids derived by Auren 
and Palmosr from their local element theory does not take into account the 
change in the overvoltage of the local cathodes during the dissolution process 
as the current density changes, nor the change of potential of the base metal 
with the change in the conductivity of the acid during the dissolution. The 
great importance of the dissolution potential for evaluating the corrodibility 
of a metal is discussed on the basis of Akimov’s theory (■/., this volume, p. 
357). Methods of determining the potential of alloys, the e.m.f. of local 
elements, and the ovcrvoltago at local cathodes are described; the values 
obtained for the last-named are very high and approach the potential of the 
anode as the current density and pn of the solution increase. The effect of 
small quantities of more noble metals on the rate of dissolution of numerous 
base metals is discussed, and it is shown that for zinc the activity of the 
second metal increases in the order : bismuth, silver, antimony, gold, cobalt, 
copper, nickel, platinum, whilst thallium, cadmium, tin, lead, and mercury 
are without effect owing to their high overvoltage. No definite relationship 
between the activity of a metal in this respect and decreasing overvoltage is to 
be expected, since the number of local elements and their internal resistance 
play an important part in the dissolution process. The Auren-Palmoer 
corrosion formula is applicable to all the cases yet investigated of corrosion 
in oxygen-free acidic and basic solutions; the formula also applies when access 
of oxygen is regular and constant over the whole surface of the metal. "W ith 
irregular access of oxygen, however, the activity of the local elements may be 
considerably reduced. Many other aspects of the corrosion problem are 
discussed and 148 references to the literature are given.— A. R. P.

A Modern Theory of Corrosion, and Methods of Testing Metals for their 
Resistance to Chemicals. N. A . Isgarischev (Zvelnye MeldUy (The Non- 
Ferrous Metals), 1930, 328-347).— [InRussian.] See this J., 1932, 50, 231.

— S. G.

V,— PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 353-300.)

The M.B.V. Process. Anon. (A luminium, 1933,15, (5), 2-3).— The modified 
Bauer—Vogel system of protecting aluminium and its alloys with an oxide 
film is briefly outlined. The standard process consists in immersing the 
article in a 5 %  solution of sodium carbonate containing T 5%  of sodium 
chromate and maintained at 90° C. Further protection is afforded by 
subsequent treatment for 15 minutes at 90° C. in a 3 -5 %  solution of sodium 
silicate. In special cases protection can be obtained by painting the article 
at room temperature with a paste of sodium chromate 10, sodium carbonate 
4, caustic potash 4, and water 10-15 parts, and washing in cold water after
10-15 minutes.— A. R. P.

“  Pantarol ’ ’ as Protection Against the Oxidation of Metals. alther 
Roething (Apparaiebau, 1933, 45, 66-67).— Polished sheets of brass, copper 
aluminium, iron, and chromium-plated iron which were either unprotected
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or protected by varnish and “ Pantarol,”  were subjected to attack by acid 
vapours, water sprays, combustion gases, &c., over a period of 2 years. 
Only the samples coated with “ Pantarol ” remained unattacked. “ Pan
tarol ”  is a colourless, neutral liquid which dries within 15 minutes of applica
tion. The film is about 0-01 mm. thick, contains no pores, is an insulator and 
is stable up to about 110° C.— M. H.

Anodic Treatment and Dyeing of Aluminium Castings. N. D. Pullen 
(Met. Ind. (Land.), 1933, 42, 633-636; and Found. Trade J., 1933, 48, 423- 
424).— Read before the Institute of British Foundrymen. Discusses the 
preparation of castings for non-decorative and for decorative anodic treatment, 
the effect of foundry treatment, range of alloys available, types of finish and 
their permanency, degree of protection against corrosion and abrasion 
furnished by the films, and the cost and limiting size of the work.— J. H. W.

A New Method oi Hot-Galvanizing. Anon. (Metallwaren-Ind. u. Galvano- 
Tech., 1933, 31, 131)— The articles, e.g., sheet iron, are cleaned, after pickling 
in aeid and washing, by immersion in a 40 %  alcoholic solution of zinc chloride, 
then dried in a current of air and immersed directly in the molten zinc.

— A. R, P.
British Standard Specification for the Testing o£ the Zinc Coating on Galvan

ized Wires. -------(Brit. Evg. Stand. Assoc., No. 443, 1932, 1-5).— This speci
fication deals only with inspection of the zinc coating, and has no reference to 
the wire itself. Two sets of samples are taken, one set being straightened and 
cleaned in benzene and the other set wound on a mandrel and unwound again 
before similarly cleaning. The samples are subjected to a copper sulphate 
dipping test. The solution is made by dissolving 33 grm. of crystalline 
copper sulphate in each 100 c.c. of distilled water and is shaken with excess 
copper carbonate or hydrate and allowed to settle. The samples are partly 
dipped in the solution at 60° P., rinsed, wiped dry, and re-dipped, the time 
of clipping being one minute or half a minute and the number of dips being 
varied according to the size of the wire. After the dips specified the samples 
are required not to show any adherent red deposit of metallic copper on the 
base metal, except that any deposit within 1 inch from the end is disregarded.

•— R. G.
Production, Structural Peculiarities, and Properties of Sprayed Metal Coatings.

H. Reininger (Hetallivaren.-Ind. u. Oalvano-Tech., 1933, 31, 89-98, 110-112, 
130-131, 174-175, 194-196).— A  series of articles containing similar matter 
to that in a series by R. published in Z. Metallkuiule (see J., this volume, pp. 
247, 310).—-A. R . P :

The Dry Galvanizing of Iron Articles in the Metal Industry. Anon. (Metall■ 
waren-Ind. u. Galvano-Teeh., 1933, 31, 70-71).— A brief description of the 
sherardizing process is given.— A. R . P.

The Influence of the Base on the Behaviour oi Paints. Erich K . O. Schmidt 
(Korrosion IT. (Bericht ilber die Korrosionstagung, 1932), 1933, 7-20).— The 
adherence of paint and varnish films to Elektron and Duralumin alloys is 
very considerably enhanced by roughening the surface or by coating it with 
an adherent oxide or similar film by one of the chemical or electrochemical 
oxidation processes. Cellulose acetate lacquer films show an adhesive strength 
of 42 griu./em.2 on polished Duralumin, 100-155 grm./cm.2 on Duralumin 
roughened by polishing with emery, and 3700 grm./cm.2 on sand-blasted 
Duralumin.— A. R . P.

Developments in the Formulation and Testing of Paint Protective Films.
D. Q. Darroch (Chern. Eng. and Min. lieu., 1932, 25, 60-63).— Read before the 
Sydney Section of the Society of Chemical Industry. The term “ paint 
protective films ” includes all materials used for the protection and decoration 
of surfaces. The oxides of lead, particularly red lead, are of pre-eminent 
value. For each pigment, there is a mean particle size which determines the
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value of the pigment. The comparative opacity is, to a certain degree, 
judged by the difference in the refractive index. Liquids used in protective 
film formation are described under the heading of vehicles. failure of 
film surfaces applied to metals is duo to improper cleaning of the metal 
or to unbalanced qualities of the finish. Finishes are tested for (1) water 
resistance, (2) flexibility and adhesion, (3) grease resistance, (4) yellowing 
resistance, (5) mar resistance, and (6) opacity.— J. H. W .

VI.— ELECTRODEPOSITION

(C ontinued  from  p p . 360-302.)

Cadmium and Its Value in Electroplating Practice. Paul Gerhardt (Metall- 
waren-hul. u. Oalvano-Tech., 1933, 31, 10-11, 31-32, 50-62).— The concluding 
articles of a series (see J., this volume, p. 197). The subjects discussed aie 
the technique of cadmium plating, the colouring of cadmium, and the value 
of cadmium plating in industry.— A. R. P.

Cadmium-Plating Technology. The Importance o£ Deposit Thickness. 
Anon. {Chem. Trade J., 1933, 92, 279-280).— A minimum deposit of 400 mg. 
of cadmium per dm.2 is necessary to afford any protection to iron in the salt- 
spray test; with increasing thickness above this minimum the time required 

, -j. • ii._ —ii. ..... .... i-̂ r.4- vit, lmoiir function 01spray test; m n  mcre<wing
for the iron to rust in the salt-spray test is approximately a linear function ot 
the thickness of the coating. To determine the amount of cadmium on a 
plated article, a measured portion is treated with concentrated hydrochloric 
acid containing either an inhibitor to prevent dissolution of the iron or about
2 -3 %  of antimony trichloride. A  table is given showing the average thickness 
of cadmium on some commercial articles.— A. R. P.

On the Technique oi Cadmium Plating. F. Pietrafesa and E. Lotti (Metal- 
lurgia italiaim, 1933, 25, 167-173).— The best operating conditions have been 
determined for a cadmium cyanide bath 0-75Ar in cadmium, A in f ice cyanide 
and 0-75N  in sodium chloride, and containing an organic colloidal bnghtener. 
Deposits of cadmium 15ft thick were made from this bath on polished copper 
cathodes, 9 cm. apart from the anodes. The best plates were obtained at 20
C., with a current density of 2 mg./dm.2. Photomicrographs of the deposits
are shown.— G. G. , n r r

Cadmium Plating Instead of Zinc Plating. Anon. (Metallwaren-Ind.u. 
Oalvano-Tech., 1933, 31,107-108).— Brief details are given of cadmium-plating 
baths and of the advantages of cadmium plating over zing plating as a rust
preventative for iron.— A. R. P. r> t . .. i

On a New Form of Electrolytically Deposited Chromium. B. Rassow and 
L. Wolf (Angetv. Chern., 1933, 46, 14 1 - 14 2 ).— The plates obtained on coppci 
and brass under identical conditions of current density, vo tage, an mie 
from a chromic acid bath have different chemical properties according to the 
nature of the “  foreign ”  acid present. When this acid is sulphuric, gating  
of the plated articles at 330° in vacuo results m almost complete diffusion^! 
the chromium into the copper or brass hi 2-4 hrs. when the plate is 4 - /  X 
cm. thick. If, however, a complex fluorine acid, e.g. hydrofluosilicic; acid, is 
added to the bath, the deposit obtained is extraordinarily resistant to diffusion 
under the above conditions, and has a much higher resistance to corrosion 
than ordinary chromium plate. Further work is m ia n d  to elucidate the 
nature of the differences between the two plates. A. R. 1 •

Chromium Deposits o£ High-Corrosion and Heat-Resistance. Anon; 
(Metallwaren-Ind. u. Oalvano-Tech., 1933, 31, 4S).-Strongly adherent 
chromium deposits having a high resistance to corrosion and to scaling at
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high temperatures can be obtained on iron or copper articles by plating the 
articles first with a thin layer of nickel or cobalt, then with a thicker layer of 
chromium, and annealing in pure dry hydrogen at 1100°—1300° C. (for iron) 
or 1000' C. (for copper) until the nickel or cobalt has diffused both into the 
base metal and into the chromium layer.— A. R . P.

The “  Panzer ”  Chromium Bath. Anon. (Metallicaren-Ind. u. Galvano- 
Tech., 1933, 31, 47-4S).— The bath (composition not given) operates at 10°- 
20° C. with a current efficiency of 30 %  at 18° C. compared with 14%  at 45° C. 
for the usual baths. The voltage required is less than 4  v. and the current 
density can be as low as 2-5 amp./dm.-. The throwing power is stated to be 
very good and the porosity of the deposits very low.— A. R. P.

Should Chromium Plating Be Done Hot or Cold? Langbein-Pfanhauser- 
Werke (MetaUu-aren-Ind. u. Galvano-Tech., 1933, 31, 67-69).— It is pointed 
out that warm chromium baths operate at higher current density than cold 
baths, and are therefore more economical, even if the higher efficiency of cold 
baths is taken into account.— A. R . P.

Cold Chromium Plating. ------- Birett (Metallwaren-1rul. a. Galvano-Tech.,
1933, 31, 69-70).— Cf. preceding abstract. The cold chromium bath can 
be used only in special cases of which examples are given.— A. R . P.

What Role Does the “  Panzer ”  Chromium Bath Play in Cold Chromium 
Plating? [Elektrochem. Fabr. Friedrich Blasberg] (MetaUicarm-Ind. u. 
Galvano-Tech., 1933, 31, 8S).—The “  Panzer ’* bath is totally different from 
the usual bath in that it contains neither sulphuric acid nor sulphates. It is 
claimed to have a larger range of usefulness, in that bright plates can be 
obtained from it at a higher current yield over a wide range of temperature.

-—A. R. P.
What is the Value of the “  Panzer ”  Chromium Bath in Chromium Plating 

Technique ? R . Bilfinger and G. Elssner (Metallicaren-Ind. u. Galvano- 
Tech., 1933, 31, 147-149).— Tests on the operation of the “  Panzer ” bath 
have failed to substantiate the claims for its superiority over the ordinary 
chrotnium bath made by the patentees. To obtain any deposit at all. a 
minimum of 3-2 v . is required at a minimum current density of 1-6-1-7 
amp./dm.3, the current yield only slightly exceeds 10% , the range of bright 
plating is very narrow at 20° C., the throwing power is not as good as that 
of the ordinary bath, and the deposits are more porous.— A. R. P.

On the Value of Cold Chromium Plating. W . Kampschulte (MetaUwaren- 
lnd. u. Galvano-Tech., 1933, 31, 127).— Comparative tests on plating spoons 
with chromium in (I) the C.I.G. bath (chromic-sulphuric acid bath) and (LI) 
the Panzer bath (composition not given) have been made. In I at 3S° C. 
with 10 amp. 0-0685 grm. of chromium was deposited in 20 minutes, whereas 
in II  at room temperature with 4-3 amp. only 0-0154 grm. was deposited, 
hence I has double the current efficiency of II. The deposit from I was stripped 
in 1 :  1 hydrochloric acid in 1 minute, whereas that from II disappeared in a 
few seconds. The superiority of the warm bath containing sulphuric acid 
is thus demonstrated.— A. R. P.

Production of Copper Sheets by Electro-Deposition. Anon. (Engineering,
1932, 133, 697).— Description of the Cowper-Coles process for production of 
copper sheets, strip, and wire bv electro-deposition on a rotating steel cylinder.

— W. P. R.
The Use of Bimetallic Anodes in the Electrolytic Synthesis of Alloys. C.

Bechard (Compt. rend., 1933, 196, I4S0-14S2).— An investigation, has been 
carried out on the composition of the brass deposited from anodes consisting 
of copper and zinc plates, having relative surface areas of 5 : 1 ,  4 : 2 ,  3 : 3 ,  
2 :  4, and 1:  5, an ordinary brass (66 : 33 copper-¡due) anode being used as 
reference. The tests lasted 96 his., the anodes and the bath being analyzed 
every 24 hrs. It was found: (1) that with a brass anode, the anodic solution
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of the copper does not keep up with the cathodic deposition, and the bath 
becomes impoverished in copper, whilst the anode becomes zinc-like in 
appearance. After a certain time, the zinc on the anode dissolves, the anode 
again becoming brassy, and the process is repeated; (2) that this auto
regulation occurs similarly with the double anodes, but the amplitude is 
much greater; (3) that the amplitude is greater when the ratio of the 2 metals 
of the anode differs more from the composition of the alloy normally deposited 
in the given conditions; (4) that the mechanism in the case of the bimetallic 
anodes is not one of simple solution of the excess metal, as in the case of the 
alloy anode, but is the formation of local couples between the 2 metals and 
the deposition of one of them on the other. In a copper- and zinc-free cyanide 
bath, the copper and zinc were deposited on the cathode in the ratio of the 
respective surface areas of the metals at the anode.— J. H . W .

On the Cause of Rough and Black Deposits during the Nickel-Plating Process 
and Method of Avoiding Them. Anon. (Metallwaren-Ind. u. Galvano-Tcch., 
1933, 31, 33).— Some types of nickel anodes do not dissolve with 100%  
efficiency, since they tend to become somewhat passive, and a thin tenacious 
film forms on the surface, below which an accumulation of finely-divided 
graphite, silica, and a black nickel oxide (said to bo Ni30 2) gradually builds 
up until eventually the outer film breaks and falls to the bottom of the vat, 
liberating a large amount of the black slime behind it. Some of this slime 
becomes attached to the cathode, and gives rise to a rough or black plate. 
The formation of this slime reaches a maximum with a certain chloride 
content which varies with the composition of the bath, then falls with more 
chloride. Further work is being done to throw more light on this problem.

— A. R. P.
Problems in Modem Nickel-Plating. Anon. (Metalluuren-Ind. u. Galvano- 

Tech., 1933, 31, 29-31).— A review of modem methods of controlling the 
operation of nickel-plating baths with special reference to pn, throwing power, 
anodic corrosion, and testing of the plate.— A. R. P.

Rhodium Plating. Colin G. Fink and George C. Lambros (Electrochan. 
Soc. Preprint, 1933, May, 107-112; and (abstract) Met. Ind. (N.Y.), 1933, 31, 
208-209).— The plating characteristics of baths prepared by dissolving rhodium 
hydroxide in various acids and adding neutral salts as buffering agents have 
been examined. Sulphate and phosphate baths containing sodium sulphate 
or phosphate give good bright plates at about 50° C. Citric or nitric acid 
may be added to sulphate baths, but the presence of chlorides prevents 
plating. The most useful bath was obtained by dissolving rhodium hydroxide 
in sulphuric acid, diluting to 4 grm./litre of rhodium, and adding 80 grm./litre 
of sulphuric acid and 3 %  of ammonium sulphate; at 50° C. with a current of
0-5 amp./in.2 a deposit of 0-18 mg./cm.2 is obtained in 15 seconds. The 
deposit is dense and of a brilliant white colour and requires no polishing.

— A. R. P.
Rhodium Plating. A  New Method of Protection and Beautification of 

Silver and Material Resembling Silver. Anon. (Metallwaren-Ind. u. Galvano- 
Tcch., 1933, 31, 108-109).— The operation of the Wieland rhodium-plating 
bath is described, but no details of its composition are given.— A. R. P.

Notes on the Efficiency of Rhodium Plating Baths. V. L. Bigsby (Met. 
hid. (N.Y.), 1933, 31, 132-133).— High efficiency baths give the most protec
tive deposit, hence warm sulphate baths are considered the most satisfactory.

— A. R, P.
The Correction of Silver Baths. Karl Bihlmaier (Mitt. Forschungsinst. 

Edelmetalle, 1933, 7, 24-28).— Numerous examples are given of the methods 
used in the correction of the composition of silver-plating baths from the 
analytical figures for silver, free cyanide, and potassium carbonate. The 
adjustment of the bath may be made by addition of silver cyanide or other
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silver salt, potassium cyanide, or barium cyanide, by suitable dilution or by a 
combination of these.— A. R . P.

A Further Study of Anodes for Zinc Plating. A. K . Graham, G. B. 
Hogaboom, and L. E. Graham (Met. Ind. (N.Y.), 1933, 31, 105-197).—  
The experiments were made in a bath containing zinc cyanide 8, sodium 
cyanide 3, and sodium hydroxide 7 oz./gall. with the following anodes: (A) 
100% zinc, (B) 99-5% zinc, 0-5%  mercury, and (C) 99%  zinc, 0-5%  
aluminium, and 0-5%  mercury. At room temperature C has the lowest 
efficiency and B the highest, but at 120° F. (49° C.) all three anodes show 
about the same efficiency, the efficiency of C remaining almost constant 
with, rise in temperature, whilst that of the others falls. The efficiency in 
all cases decreases almost hyperbolically with increase in current density 
between 15 and 30 amp./ft.2. The polarization voltage of C is 2-9 v. in hot 
and cold solutions at all currcnt densities, whilst that of B and C is 3'1 in hot 
and 3'0 v. in cold solutions. B and C produce a fair amount of anode sludge, 
especially in intermittent plating, whereas C is absolutely free from sludging 
tendency. Since the roughness of the cathode deposit varies with the sludg
ing tendency, C is considered to bo superior to A and B, taking all things into 
account.— A. R. P.

Electroplating Zinc on Aluminium. Harold K . Work (Met. Ind. (N.Y.), 
1933, 31, 169-170).— See J., this volume, p. 254.— A. R. P.

Notes on the Metal Plating of Glass and Porcelain. F. Franceschini (Ind. 
Silicati, 1932, 10, (4), 7 -9 ; Ceram. ;l&s., 1932, 11, 436).— Methods are given 
for cohering objects of glass, porcelain, terra cotta, plaster, or wax with a layer 
of metal. Directions for copper plating are as follows : By means of a brush 
the object is covered with a layer of conductive material composed of a 
solution of gold chloride or platinum chloride reduced with a balsam of sulphur 
or oil of turpentine in which sulphur is dissolved. The object is heated slightly 
and again coated to make the layer thicker; it is then heated in a muffle kiln 
until a bright metal layer is formed which makes it suitable for copper plating. 
The object is placed in a copper bath, where it serves as an electrode and is 
subjected to the action of a current at 3 v. for a short time. It is well washed, 
placed in boiling water for a moment, dried with sawdust, and given a coat of 
transparent lacquer to prevent the copper from oxidizing. The copper bath 
must be alkaline and contain potassium cyanide, which makes precipitation 
gradual and homogeneous. The following recipe is given for a copper bath :
8 kg. of potassium copper cyanide are dissolved in 30 litres of hot W'ater; 
200 grm. of cyanide of potassium 99%  are added, then 100 grin, of powdered 
soda. The mixture is filtered, the solution diluted with 100 litres of water, 
and 200 grm. of crystallized ammonium chloride are added. This bath works 
well at a temperature of 20°-25° and with a current of 2-5-3 v. For light 
copper plating the following bath is advised: 3 kg. of neutral acetate of 
crystallized copper are dissolved in 25 litres of hot water; 1-85 kg. of 
pulverized soda are gradually added, stirring continuously, and then 3-75 kg. 
of sodium bisulphate. In the greenish solution thus obtained, 3-75 kg. of 
99%  cyanide of potassium arc sifted until the bath becomes clear, when
1-5 kg. of crystallized ammonium chloride are added. This solution is then 
diluted with up to 100 litres of water and the bath is used at 20°-25!! with a 
current of 2-7-3-5 v. For a small quantity, earthenware basins are used; 
for a large bath, wood vats. The following processes are also described: 
(1) silver plating according to the method of Bottger, Wood, Brozette, Bory, 
Kayser, and Lumierc, (2) gold plating by the method of Bottger, (3) the 
methods of Vasserot, Dode, and ICundt for platinum plating, and (4) 
Katta way’s method of copper plating.— S. G.

Low Tension Generators for Plating Plants. R. Schmid (Metallivaren- 
Industrie u. Galvano-l’txh., 1933, 31, 129).— The construction of modern
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generators giving a high ampfire output at a low voltage is briefly 
described.— A. R. P.

Practical Plating. Preparation of Work. I I I . — Pickling (concluded). 
E. A. Ollard (Met. Ind. (Land.), 1933, 42, 643-644).— Describes pickling with 
the cyanide dip and the pickling of dissimilar metals. The Deposition oi Nickel. 
I.— General (Ibid., 644-645).— Discusses the relative suitability of nickel 
sulphate and nickel ammonium sulphate solutions and the function of boric 
acid, chlorides and fluorides in the nickel solution. C f../., this volume, p. 362.

— J. H. W.

VII.— ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition and Electro-Refining.)

(Continued from pp. 3C2-3G3.)

Researches on the Electrolysis oi Molten Binary Aluminium Alloys and the 
Degree of Solubility oi Iron in Aluminium at Various Temperatures. Robert 
Kremann, Ester Inge Schwarz, and Sidy Lo Beau (Monatsli., 1933, 62, 47-60). 
— The linear distribution of the constituents along a capillary tube when 
molten aluminium-copper and aluminium-tin alloys arc electrolyzed at 
various current densities, has been determined at various temperatures. The 
iron electrodes dissolve in the molten metals partly by true solution and 
partly by anodic action.— A. R. P.

Researches on the Electrolysis oi Aluminium -Tin Alloys Containing Iron, 
as a Model for the Electrolytic Purification oi Molten Aluminium from Iron. 
Robert Kremann and Ludwig Lammermayr, Jr. (Monatsh., 1933, 62, 61-67). 
— Experiments on the electrolysis of molten aluminium-tin alloys containing 
iron have shown that it is unlikely that this method will prove of value for the 
elimination of iron from aluminium, since the rate of migration of the iron 
decreases rapidly with increase in aluminium content of the alloy.— A. R. P.

On the Electrolysis oi a Molten Beryllium-Copper Alloy with 10%  Beryljium. 
Ludwig Lammermayr, Jr. (MoiuUsh., 1933, 62, 67-70).— Electrolysis^ of 
molten 10% beryllium-copper alloy with a current density of 6 amp./mm.2 at 
1050° C. in a capillary tube causes the beryllium to migrate towards the 
cathode and copper towards the anode.— A. R. P.

On the Theory of Electrolysis Phenomena in Metallic Solutions. Karl 
Schwarz (Z. physikal. Chem., 1933, [¿1 , 164, 223-230).— The assumption that 
the migration of the ions in molten metal solutions in an electric field is deter
mined only by the resultant of the electrostatic force and the eleetrohydro- 
static buoyancy leads to a relation between the transport number, the density 
of the charge, and the mobility. This theory has been proved by tests on 
zinc and cadmium amalgams. Mercury is practically completely dissociated 
into electrons and Hg‘ ions, although the possibility of dissociation into Hg 
ions cannot be completely excluded. Cadmium and zinc are dissolved by 
mercury as Cd" and Zn" ions. Mass displacement and conduction of current 
in liquid metals are two phenomena which aro related only in so far as both 
depend on the field strength of the current. The diffusion constants of 
cadmium and zinc in mercury have been determined as follows: at 25s C., 
V a  =  1-77 cm.2/day, DZa =  1-73 cm.2/day; at 35° C. Am =  1-89 cm.2/day, 
_DZ„ =  1-84 cm.2/day.— B. Bl.

On the’Interpretation of the Electrolytic Portion of Conduction in Amalgams 
and other Alloys.— n . Carl Wagner (Z. 'physikal. Chem., 1933, [.4], 164, 231- 
233).— Theoretical note on the paper of K . Schwarz (see preceding abstract).

— B. Bl.
VOL. LIII. G G
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Electrical Conductivity in Aqueous Solutions. A. C. D. Rivett (Chem. Eng. 
awl Min. Rev., 1932, 25, 17).— Short abstract of a lecture delivered to the
A. and N.Z.A.A.S. Describes the work of Sir David Ormc Masson on the 
conducting power of solutions. Variability of both dissociation and mobility 
of ions is recognized. Conductivity is shown to be the sum of 2 factors, one 
operative over the whole rango of concentration, and the other^only in the 
more dilute solutions, becoming negligible at about the same point with all 
electrolytes.— J. H . W .

International Congress of Electricity. L. Jumeau (Science et Industrie,
1933, 17, 143-144).— Section VII. Report No. 1 3 : “  Evolution of the 
Accumulator Industry.”  An historical survey, with special reference to recent 
developments in iron-nickel accumulators.— P. M. C. R.

V III— REFINING
(Including Electro-Refining.)

(Continued from p. 3G3.)

Silver Extraction by Electrolysis. Present-Day Practice. Anon. (Chem. 
Age, 1932, 37, Metallurgical Section, 23).— A brief description of the Moebius 
system for the electrolytic refining of silver.— A. R. P.

The Influence of Metallic Impurities in Technical Zinc Electrolysis. P.
Röntgen and R. Buchkrcmer (Metall u. Erz., 1932, 29, 449-456).—-The 
intensity of the corrosion of the cathodic zinc caused by the co-deposition of 
impurities depends on the p.d. between the zinc and the impurity, on the 
critical currcnt density of the latter, and on the number of nuclei present. 
Copper and cobalt are readily deposited from very dilute solutions, and give 
rise to slime formation; with about 1 grm./litro of either metal in the electro
lyte the rate of dissolution of the zinc is equal to its rate of deposition, and 
lienee practically no zinc is deposited. The tendency of nickel to deposit is 
smaller than that of copper, and hence the number of corrosion centres pro
duced is smaller, but their radius of action is greater; the presence of nickel 
therefore tends to produce a streaky deposit by alternate dissolution and 
deposition of the zinc. Arscnic and antimony in the electrolyte give rise to 
warty deposits, since they have a low critical current density and a strong 
tendency to produce protective films. Antimony reduces the current yield 
more than any of the metals tested, but this effect is to some extent overcome 
by addition of colloids. Cadmium also produces warty deposits, but this is 
due to the preferential deposition of zinc on the cadmium crystals as they are 
deposited. Iron is found in the zinc deposit only when its concentration in 
the electrolyte exceeds 5 gnn./litre.-—A. R. P.

The Causes of Formation of Zinc Dust [in Zinc Distillation]. R. Brosius 
(Rev. Univ. Mines, 1932, [viii], 8, 317-324).— In the distillation of zinc from 
mixtures of roasted ore and carbon the proportion of zinc dust formed can be 
greatly increased by increasing the rate of passage of the metal through the 
condenser and reduced by addition of 2 %  of sodium chloride to the charge; 
in the latter case the dust will be contaminated with chloride. The mechanism 
of the production of zinc dust has been investigated by distilling pure zine 
(99-96%) from an electrically heated retort at 950° C. into a condenser heated 
at 425°-430° C. and passing Various mixtures of hydrogen and carbon dioxide 
through the apparatus meanwhile. In pure carbon monoxide small quantities 
of carbon dioxide and zinc oxide are formed which lead to the formation of 
zinc dust, but no dust at all is formed in hydrogen. The results indicate that 
zinc distillation can be carried out on the commercial scale without the
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formation of dust if a high content of zinc vapour is maintained in the gas 
stream, which should be kept free from gases which react with zinc, and if the 
condenser is kept at a temperature somewhat above the melting point of zinc. 
Commercial zinc dust frequently contains cyanide. A yield of 90%  of metallic 
zinc from commercial zinc dust can bo obtained by melting it carefully with 
ammonium chloride in a special furnace, the construction of which is described.

— A. R. P.

IX .— ANALYSIS

(Continued from pp. 3G-1-371.)

Spectrographic Analysis. E. van Someren (Met. Ind. (Loud.), 1933, 42, 
331-332).— Abstract of a paper read before the Co-ordinated Societies 
(Birmingham Local Section of the Institute of Metals, Birmingham Metal
lurgical Society, and Staffordshire Iron and Steel Institute). A  brief history 
of the development of emission spectra to the qualitative and quantitative 
determination of metals is given and its modem applications to mctallographic 
analysis are described.— J. H. W .

Spectrographic Analysis. H . V. Churchill (Met. Ind. (Lond.), 1933, 42, 
132).— Short abstract of an address to the American Society for Testing 
Materials Committee E -2  on Spectrographic Analysis. Outlines the import
ance of this method of analysis to metallurgy and the role of the spectrograph 
in industry.—J . H . W .

A Method ior Determining the Quality of the Tinning on Tinned Conductor 
Wires Insulated with Rubber. [A. R.] Matthis (Technique modeme, 1933, 
(1), 18).— See J., this volume, p. 94.— R. B. D.

On a Sensitive Detection of Gold with a-Naphthylamine Hydrochloride.
H. Holzer and W . Reif (Z. anal. Ghem., 1933, 92, 12-15).— As little as 1 p.p.m. 
of Au (sensitivity 0-008 mg.) can be detected by the violet to rose-red colour 
produced in the CH3-C02C2H 5 layer when the A u C 13 solution is shaken with 
5 c.c. of dilute solution of a-C10H7-NH2,HCl and 2-3 c.c. of CH3-C02C2H 5. 
Fe produces a similar colour due to oxidation of the reagent; its effect can be 
overcome by addition of tartaric acid. Under similar conditions PdCl2 
produces a yellow colour; no other metal interferes.— A. R. P.

Detection and Separation of the Chemical Elements of the Second Group 
(Pb, Hg” , Bi, Cu, Cd). C. Candea and L. I . Sauciuc (Bui. Soc. Chim. Romania, 
1932, 14, 09-71).— The Hg is removed directly from the aqua regia solution 
of the sulphides by addition of SnC'l», Pb, and Cr are then precipitated with 
K 2Cr20 „  Cu is removed with KCNS and Na2S03, and Cd detected in the final 
filtrate by (]SfH4)2S. The chromate precipitate is treated with NaOH for the 
separation of Pb from Bi.— A. R . P.

On the Detection and Separation of the Chemical Elements of the Third 
Analytical Group. C. Candea and L. I. Sauciuc (Bui. Soc. Chim. Romania,
1932,14,72-75).— Minor modifications arc made in the well-known procedure.

— A. R. P.
The Precipitation of Rhenium Sulphide from Ammoniacal Solution. A 

Separation of Rhenium and Molybdenum. J. II. Muller and W . A. La Lande 
(J. Amer. Chem. Soc., 1933, 55,2376-2378).— Ammoniacal mixtures of solutions 
of Re and Mo, treated with H 2S for 48-72 hrs. at room temperature, give an 
approximately quantitative precipitation except when the proportion of Mo 
is large.— R. G.

On a New Source of Error in the Precipitation of Potassium Chloroplatinate.
R. Strcbinger and H. Holzer (Z. anal. Chem., 1932, 90, 81-86).— The C2H5OH 
used to complete the precipitation of the K 2PtCl6 must be free from aldehyde, 
otherwise there is danger of reduction to K 2PtCl4, which is soluble.— A. R. P.
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Colorimetric Determination o£ Aluminium with Aunntncarboxyhc Acid. 
Paul S. Roller (J. Amer. Chan. Soc., 1933, 55, 2437-2438) — In the normal 
quantitative procedure the reaction mixture is made alkaline. 1 he test is 
improved by adoption of a fixed acid pn of 0-3. -K. (' • ̂

On the Determination of the Antimony Content of Commercial Copper. 
Herbert Blumenthal (Z. ami. Chan., 1032, 90, 118-121).-Polem ical against 
Böhme and Ractsoh (tins ■/., 1032, 50, 674) who obtained good results ,v, h 
NH.OH, as their samples contained much Pb. In the absence of i b tlie 
Fe(OTI), precipitate does not collect all the Sb20 j, but by the method 
previously recommended by Blumenthal (this J., 1930, 43, o47) all the Sb
passes into the ammonia precipitate.— A. R . P.

Determination o£ Arsenic, Antimony, Tin and Zinc in Minerals and Alloys 
by Titration with Potassium Iodate. I. I. Lurie
731-742: Chim. el Ind., 1032, 27, 10S0; Ceram. Abs., 1032, 11, 638 .— [In 
Russian.! L. studied the application of Jamieson’s titnmetric method of 
potassium iodate for determining As, Sb, Sn, and Zn m minerals and alloys. 
The titration is made in the presence of chloroform which is coloured by 12 
liberated during reaction. The disappearance of the coloration of the chloro
form layer shows the end of the titration. The experiments showed that this 
method is suitable for determining Sb and As and gives excellent results. 
Sn however, must be reduccd to stannous chloride and titrated m a current 
of CO. or with iodate. For determining Zn, this method gives good results 
in the'absenco of Fe. Zn is precipitated in the form of double sulphocyanide 
of Zn and Hg and then titrated with iodate. In the presence of Fe, L. suggests 
the following method: 1 grm. of tartaric acid and several drops of a potassium 
sulphocyanide solution are added to the acid solution containing Zn and l*e. 
The liquid becomes red. A  concentrated solution of sodium carbonate is 
carefully added until the colour changes to lemon-yellow, 15-20 c.c. of mercuric 
chloride and potassium sulphocyanide are added, and the mixture is shaken. 
A white precipitate of double sulphocyanide of Zn and Hg is formed, lhe 
solution is left to jest, filtered, and washed with cold water. The determination
is made gravimetrically or by titration.— S. G. _

Bismuth in Copper. A. J. G. Smout and J. Lester Smith (Metallurgist 
(Suppt. to Engineer), 1933,9,45-46).— In view of the importance of the bismuth 
content of copper, and of the accuracy of determination by analysis, the 
matter has been examined by the Technical Sub-Committee of the Fiscal 
Policy Committee of the Brass and Copper Industries. A  set of principles 
is enunciated which should, in the hands of competent analysts, produce 
reliable and reproducible values. Within these principles there is ample 
scope for variation according to individual preference.— R. G.

On the Simultaneous Electrolytic Determination of Lead and Copper. 
Heinrich Biltz (Z. anal. Chan., 1032, 90, 277-288).— A claim for pnonty over 
Bjorn-Andersen (ef. t h i s 1032, 50, 631). A. R . P. __ ,

The Determination of Manganese, Iron and Titanium with B. Langes 
Photo-Electric Colorimeter. M. Bendig and H. Hirschmuller (Z. anal, them., 
1033 92 1-7)-— The use of the colorimeter in the determination of Mn as 
H.MnO.,, Ti as T i03, and Fe as Fe(SCN)3 is described.— A. R. P.

A Rapid Colorimetric Method for the Determination of Nickel in Alloys. 
V. P. Ochotin and A. P. Sytschoff (Z. anal. Chan., 1032, 90, 109-111).— For 
the analysis of Ni-Cu alloys 0-01-0-015 grm. is dissolved in 10 c.c. of HiSU3 
and the solution is diluted to 25 c.c., treated with NH4OH until blue, then 
•with 15 c.c. of 1%  dimethylglyoxime solution, and shaken -with 15 c.c. ot 
(C,HA>0. All the Ni passes into the upper layer, which is separated, washed 
twice with H 20 , and treated with 5 c.c. of C2H 50 H  and 5 c.c. of collodion 
solution. The red colour of the solution is then compared with that of a 
standard.— A. R. P.



A New Volumetric Determination of Small Quantities of Sodium. Stefan 
Rusznyak and. Ella Hatz (Z . cnial Ghent., 1932, 90, 186—189). Ihe Isa is 
precipitated as NaZn(XJ0a)8(CH8-C02)9, which is dissolved in hot H 20  and 
the U 0 2 precipitated by addition of an excess of Na2H P 04. After filtration, 
the excess of Na2H P 04 is titrated with (CH3*C02)2Tj02* -A. R. 1.

Iodometric Determination of Sodium as Sodium Zinc TJranyl Acetate. 
Rudolf Lang and Gottfried Miick (Z. anal. Chem., 1933, 93, 100-102). The 
Na is precipitated as the triple salt (cf. Kolthoff, this J\, 37, 570)»
the precipitate is dissolved in dilute H2S04, 5 grm. of (NH4)2S04 are added, 
followed by 2 grm. of K I and starch, and the Zn is titrated with R 3re(Gri)6 
and Na2S ,0 3 (cf. R. L .’s method described below).— A. R, P.

On "the Colorimetry o£ Titanium. III.— A Contribution to the General 
Technique of Colorimetry. H. Ginsberg (Z. anorg. Chem., 1933, 211, 401- 
411).— Measurements with the Leitz universal colorimeter snow that the 
coloured solutions produced by adding H 20 2 to Ti(S04)2 solutions obey the 
LambcrteBeer law when the Ti concentration is within the range 0-2-4 mg./ 
100 c.c. The colorimetric determination of Ti by the absolute method is 
described; the results obtained are of a satisfactory degree of accuracy. M. H .

Use of 8-Hydroxyquinoline for the Quantitative Determination of Tungsten. 
Siegfried Halberstadt (Z. anal. Chem., 1933, 93, 80-89). On treatment of 
an alkaline or neutral solution of Na2W 0 4 with a 4 %  alcoholic solution of 
S-hydroxyquinolinc, boiling, and adding CH3-C02H, the \\ is precipitated 
completely as yellow V /0 2(C9H 60N )2, which is collected m a porous filter 
crucible, washed with hot water, dried at 120° and weighed; it contains 
36-50% W .— A. R . P. ,  IU ... ,  . .

On the Quantitative Determination of Some Metals with Anthranilic Acia.
I.— A Simple Method for the Quantitative Determination of Zinc and Cadmium 
and for the Separation of These Metals from the Alkaline Earths. H. hank 
and M. Ditt (Z. anal. Chem., 1933, 91, 332- 340).— The cold solution of the 
metal is treated with NaOH to slight alkalinity, then with CH3-COC r un i 
neutral or very feebly acid. Addition of a 3%  solution of ISa anthranilate 
cffects complete precipitation of the Cd or Zn. The precipitate is washec 
first with a 0-2%  solution of the reagent, then with alcohol, dned at; 105 
110° C., and weighed. The Zn compound contains 19-37% Zn and the cu 
compound 29 -23%  Cd. The precipitates can be determined volumetncally 
by dissolving in 4Ar-HCl and titrating with K B r-K B r03 solution using mdigo- 
carmine-styphnic acid as indicator.— A. R. P.

Determination and Separation of Zinc from M e t a l s  of the Ammonium 
Sulphide Group as Sulphide by the Use of the Chloroacetic Acid-Sodium Acetate 
Buffer. C. Mayr (Z. anal. Chem., 1933, 92, 166- 17 4 ).— Zn can be separated 
from Mn, Ni, Co, Fe, Al, Cr, and V  by precipitation with H„S m solutions of 
pn 2-6-2-7. The following procedure gives excellent results mt he  a ^ Iy s*  
of brasses, bronzes, and nickel silvers; t h e  a l l o y  i s  dissolved in li* U3 an o 
Cu removed by electrolysis, any M n02 deposited on the anode is disso \ ec m 
HC1 and added to the spent electrolyte, and the combined solution is 
evaporated to dryness to expel all free acid; the residue is mssolved m c.c. 
of H20 , 10 c.c. of 2A'-CH2C1-C02H  and 10 c . c .  of A-CH3-C02jSa are added, 
the solution is diluted to 150 c.c. with hot H 20  and saturated wit 1 2 , anc
the granular ZnS is collected in a porous crucible, washed with loO c.c. o 2 
containing 20 c.c. of the buffer solution, dried, mixed with o, lgm ec m 2 
until the excess S is expelled, and weighed.— A. R . P. ___

On the Iodometric Determination of Zinc by Jthe Femcyamide o .
Rudolf Lang (Z. anal. Chem., 1933, 93,21-31).— (Cf. this J., 1930, 43, 561).—  
The Zn solution free from Cl' is treated with 3-5 c.c. of H 2S04, neu ra lzec 
with NH4OH, made slightly acid with H 2S04,
2 grm. of K I and a little starch, and titrated with 0 _li-I\3l c(C- )c <

Analysis 453
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Na,S20 3 alternately until no further blue colour develops on the addition of 
the former: 1 e.c. i\T-Na2S20 3 =  0-009965 grm. Zn. If Jin is present, this 
may first be determined by conversion to HMn04 with K 2S20 8 and AgN 03; 
10 grm. of (NH4)2SO., are added to the titrated solution and the Zn is deter
mined as above. H P 03 must be added if Mo is present.-—A. R . P.

X .— LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ Testing”  and “ Pyrometry.” )

(Continued from pp. 371-373.)

Improvements in Prytherch’s Capacity Dilatometer. John L. Haughton 
and Frank Adcock (J. Sci. Instruments, 1933 ,10 ,17S-1S0).— Improvements in 
the Prytherch dilatometer (ibid., 1932, 9, 128) are described, and enable the 
instrument to be used at temperatures up to 1300° C. in a strictly controlled 
atmosphere.— W . H.-R.

Repairs and Adjustments to Assay Balances. H . R. Hillman (Chcm. 
Eng. and Min. Rev., 1933, 25, 209-210).— Abstract of a paper read before 
the Chemical Society of Western Australia. Inaccuracy in assay balances 
is usually due to bluntness of the central knife edges, and the method of 
sharpening them is described. Fifteen sources of error and the methods of 
correcting them arc given, the testing of the sensitiveness being described in 
detail.— J. H . W .

General Considerations on Illumination in Microscopy. E. Lihotzky (Z. 
■wiss. Mikroskopie, 1933, 49, 446-450).— The characteristics and uses of the 
various illuminating devices for microscopy are described.— B. Bl.

Improved Apparatus for the Measurement of Poisson’s Ratio. W . A. 
Zisman (Rev. Sci. Instruments, 1933, [N.S.], 4, 342-344).'—A  simple form of 
lever device fitted with a reflecting mirror, to determine the change of diameter 
of a strained cylinder, is described. The instrument is capable of detecting a 
change of the order 10~7 cm. Values of Poisson’s rates for a sample of soft 
Bessemer steel were found to be 0-296, 0-303, 0-304.— J. S. G. T.

Moving Film Cameras in X-Ray Analysis. B. Wheeler Robinson (./. Sci. 
Instruments, 1933, 10, 165-169).— Describes the construction of two X-ray 
cameras of the type in which the film moves uniformly as the crystal rotates. 
The first is very simple to construct, but can be used only for equatorial 
reflections; the X-ray film is wrapped round a cylinder which rotates at the 
same speed as the crystal, about an axis perpendicular to the X-ray beam and 
to the axis of rotation of the crystal. The second is of the Weissenberg type 
in which the cylindrical film moves parallel to its own axis, winch is also the 
axis of rotation of the crystal.— W . H.-R.

Apparatus for the Comparison of the Electromotive Forces of Standard Cells. 
P. Vigourcux [Phys. Rev., 1933, 10, 182-183).— Describes an apparatus for 
comparing the e.m.f.’s of standard cells by a method in which the small 
resultant e.ra.f. of two cells in opposition is measured.— W . H .-R.

An Isothermal Calorimeter for Slow Reactions. E. D. Coon and Farrington 
Daniels (J. Physical Chem., 1933, 37, 1-11).— An isothermal calorimeter 
capable of measuring continuously for many hours reactions which evolve 
less than a calorie/hr. is described. Evolution of heat is compensated by 
evaporating carbon tetrachloride or other liquid, absorbing the vapour in 
silica gel, and weighing. Absorption of heat is compensated by measured 
electrical heating. The accuracy possible is of the order 1% .— J. S. G. T.
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X I.— PHYSICAL AND MECHANICAL TESTING AND 
RADIOLOGY

(Continued from pp. 373-375.)

Anomalies o£ the Elasticity of Metals. Damping of Torsional Oscillations.
Louis Filliatre and Pierre Vcmotte (Com.pt. rend., 1933, 196, 1374-1376).-—  
The methods of investigating the torsional damping of rubber has been applied 
to the study of fusible alloys. Wires 3 m. long were acted on for 8 hrs. by an 
oscillating weight, which caused an extension of 20 cm. The damping coeff., 
k, is equal to the ratio an+1A n+l: y^An of 2 successive maximum elongations, 
a being the (unknown) position of the nul azimuth at the end of successive 
semi-oscillations and A  the extremes of elongation. By trial, the value k —
0-810 was found to bo the value required. Modifications of the classic hypo
thesis and an explanation of the differences observed in the measurements of 
Young’s modulus are suggested.— J. H. W .

Recovery of Steel after Fatigue Testing. R. A. Stephen (Metallurgist 
(Suppt. to Engineer), 1933, 9, 36-38).— Broken Wohler test-pieces stored for 
10 months showed on X-ray examination indications that large unstrained 
grains had developed. The results suggest that in a polyerystalline aggregate, 
subjected to stress of a particular kind, a process of recovery or grain-growth 
can take place at ordinary temperature.—R . G.

On the Bending and Torsion Vibrations of a Thin Cylindrical Crystal Rod of 
any Desired Crystallographic Orientation. E. Goens (IFiss Abhandl. Physikal.- 
Teeh. Reichsanst., 1933, 16, (2), 407-436).— Reprint from Ann. Physik, 1932, 
[v], 15, 455-484. See J., this volume, p. 144.— M. H. _

Cupping Test by the Method of Siebel and Pomp. Henri Fournier (Conipl. 
rend., 1932,195,142-144; and (abstract) Technique modeme, 1932, 24,603).—  
A  systematic study of the method of Siebel and Pomp has been undertaken,

the characteristics determined being : cupping elongation A s %  — j —  X

c
100 , the breaking stress at cupping Re — ^  e _  ¿ j’ an<̂  Reflection /*
d being the initial diameter of the hole, d' the final diameter, C the maximum 
load, D  the diameter of the cupping tool, and e the thickness of the specimen. 
The tests were carried out -with a number of variable factors. A  comparison 
of this method with those commonly used led to the conclusion that the 
Siebel and Pomp method is superior to the methods of Persoz and Lnchsen, 
its sensitiveness increasing with metals having greater percentage elongation, 
but it is of less general application and cannot be used in ail cases, <Jt.
following abstract.— J. H. W . _

Results Furnished by Cupping Tests and Their Relation to Tensile Tests.
Henri Fournier (Compt. rend., 1932, 195, 327-329; and (abstract) Technique 
modeme, 1932, 24, 670).— The methods of Siebel and Pomp, lersoz and 
Eriehsen have been compared using an ordinary semi-hard steel, an austemtie 
steel (18%  chromium, 8%  nickel), a 67 : 33 brass, commercial aluminium 
(99-5%), Duralumin and magnesium. For the Siebel and Pomp method,

the relation R =  —E- =  -  ■ , , rj ^ ----- j ,  v-as used, where R is the tensile
7r 77 e(D e — d) .

breaking stress, liE the cupping breaking stress, 1) the diameter of the punch, 
d the initial diameter of the hole, and e the thickness of the specimen. i 
ratio R /R £ is appreciably affected by the state of the metal m some cases.

For the Persoz and the Eriehsen methods, the relation R  =  used, C

being the maximum load, /  the deflection at the moment of fracture, and K
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a coeff. depending on the nature of the metal the thickness, and the treatment. 
It was concluded that the Siebel and Pomp method is preferable for metals 
having large elongations and showed small diminutions of properties of a 
given material. The Persoz and Erichsen methods are preferable for metals 
with small elongations and for investigating wide variations of properties of a 
metal as a function of the treatment. None of these methods has a simple, 
rigorous relation with the tensile test, but approximate relationships exist 
in individual cases. Cf. preceding abstract.— J. H. W .

A New Method of Testing Hardness. T. Matsumara (Mem. Coll. Eng. 
Kyoto Imp. Univ., 1033, 7, 159-176).— [In English.] A  diamond ball of 
4 mm. diam. is used as the stamp, and while the material under test is being 
indented, the loads at two definite depths of indentation are measured. The 
apparatus is described and the theory is worked out in detail. The results 
obtained are compared with those gained by other methods.— E. S. H.

The Standardization o£ the Scleroscope Test for Specification Use. R. 
Genders (Metallurgist (Suppt. to Engineer), 1933, 9, 46-47).— The scleroscope 
test, although limited in scope, has certain advantages which render it valuable 
for certain types of mixture testing, and it has been frequently included in 
specifications. The “ magnifier”  hammer, which is desirable for use with 
non-ferrous alloys, is liable to give erroneous results owing to wear and to 
variations in contour of the nose between different hammers. A  new form of 
magnifier hammer, in which constant contour of the nose is ensured by the 
use of a hardened steel ball of 3 mm. diameter, has been adopted as standard 
by the British Government Services, and has been included in British Standard 
Specifications. The method of preparing the 3 mm. ball hammer and the 
standardization and calibration of scleroseopes are described.— R. G.

RADIOLOGY
X-Ray’s Place in Non-Ferrous Metal Industry. Herbert R. Isenburger 

(Met. Ind. (N.Y.), 1933, 31, 121-122).— The value of X-ray examination in 
the production and selling of non-ferrous metals is briefly described.— A. R . P.

X-Rays in the Metal Industries. R. A. Stephen (Melallurgia, 1933, 8, 
35-36).— The scope of the X-rays in industry in the detection of gas and other 
inclusions and cracks in castings, forgings, and welds; and in the investigation 
of crystal structure, effects of heat and mechanical treatment, and alloy 
phase systems is briefly discussed. Some apparatus is described which has 
been developed to meet the stringent working conditions, and includes small 
and medium-size X-ray plant for the examination of steel up to J in. in tluck- 
ness, and aluminium up to 4 in. in thickness, large shock-proof plant with 
which up to 4 in. of steel can be examined, and shock-proof plant for X-ray  
crystal analysis.— J. W . D.

The Radiographic Examination of Welds. R. A. Stephen (Welding J.,
1932, 29, 299-303; discussion 331-336; and (abbreviated) Eng. Rev., 1933, 
46,452-454).— Read before the Institution of Welding Engineers. The useful 
field of application of X-rays for testing welds : the type of defects which can 
be detected; and the apparatus used, arc discussed. It is stilted that, in 
steel up to 2J in. thick, flaws of dimensions down to 1-5% of the parent 
metal can easily be detected. Shock-proof equipment, giving a high-tension 
supply of at least 180,000 v. is recommended for general engineering work.

— H. W . G. H.
An Industrial X-Ray Laboratory. Anon. (Engineer, 1933, 155, 583).—  

A laboratory equipped with modern X-ray apparatus for examination of 
metals has been extablislied by .Messrs. Philips Metal ix in London. There 
are equipments for dealing with large and small articles and mobile equipment 
for examination of boilers, &c., at manufacturers’ works.— W . P. R.
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X II.— PYROMETRY

(Continued from p. 37C.)

The Effect of Temperature on the Permeability o£ Gases through Pyrometer- 
Protecting Tubes. W . Michr (Ber. deut. kcram. Ges., 1932,12, 29-38; C. Aba.,
1933, 27, 2344).— The penetration of gases through pyrometer-protection 
tubes is less at high than at low temperatures. For example, it takes 40'5 
minutes for 13-4 litres of air to pass through a tube at room temperature, 
whereas it requires 117 minutes at 1000° C. with the same pressure.— S. G.

Pyrometric Economies. W . Bowen (Gas J., 1933, 203, 48).— A thermo
couple composed of Niclirome and another (unspecified) metal or alloy, which 
is not deteriorated after immersion for some hours in a lead bath at 1350°- 
1400° C., is referred to. The couple is resistant to oxidizing atmospheres and 
to CO, S 02, &c. Twelve months’ life is guaranteed when the thermocouple 
is used in furnaces at temperatures up to 1000° C. The e.m.f. generated at 
800° C. is 20 m.v. Resistance coils of the new material are available for use 
in resistance pyrometers.— J. S. G. T.

X III .— FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 370-382.)

Non-Ferrous Foundry Ingot Shapes.— I, II. Pierce Barker (Met. hid. 
(N.Y.), 1933, 31, 166-167, 204-205).— A description of the characteristics 
demanded of ingots for foundry use and practical reasons for the various 
shapes.— A. R. P.

Choosing Aluminium Fluxes. James Brian (Met. Ind. (N. Y.), 1933, 31, 
129).— Cryolite is recommended in cases where zinc chloride cannot be used 
for fear of contaminating the metal with zinc.— A. R. P.

Recent Advances in Silumin Castings. Development Work by the Metall- 
gesellsehaft A.-G. Anon. (Chem. Age, 1933, 38, Monthly Metallurgical Section, 
21-22).— A review.— A. R . P.

Casting Hiduminium Alloys. Anon. (Mel. Ind. (Lond.), 1933, 42, 576).—  
The casting alloys RR 50 ”  and “ RR 53 ” are said to have marked advan
tages over ordinary aluminium alloys and to remain stable and not age further 
after casting. Up to 75%  scrap, and even more, mav be used in the charge.

—J. H. W.
Treatment of Thick Copper Boiler Plate and Red Merchant Copper. V. G.

Serdyukov (Zvetnye Metally (The Non-Ferrous Metals), 1930, 516-530;
G. Abs., 1933, 27, 690).— [In Russian.] In order to avoid cracks in copper 
sheets, caused by an excess of oxides, it is necessary to put a sample of copper 
from the furnace through a bending test, before the copper is poured. Absence 
of cracks in the bent piece insures against cracks in rolling. Clipping and 
cleaning of the ingots before rolling are necessary. The ingots should bo 
heated before rolling in a slightly oxidizing atmosphere to prevent absorption 
by the copper of reducing gases which is an even greater cause of brittleness 
than oxides; at the same time a smoky flame should be avoided. To prevent 
super-heating of the copper, the ingots should be heated between 900° and 
950° C. The sheets should not be heated above 850° C.— S. G.

The Casting of Two Large Doors in Bronze. F. H. Landolt (Met. Ind. 
(N.Y.), 1933, 31, 90).— A  description is given of the procedure adopted in 
casting two ornate bronze, doors, 22 X 13J- ft. X 4 in. weighing 5000 lb.

— A. R. P.
Some Brass Foundry Problems. F. Dunleary (Found. Trade J., 1933, 

48, 221-222, 232).— Abstract of a paper read before the Lancashire Section of 
the Institute of British Foundrymen. Full details of moulding, coring,
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melting, and casting a number of brass castings requiring special precautions 
or presenting novel features are given. Special points in casting aluminium 
alloys as compared with brass are discussed and illustrated by examples.

— J. H. W .
Fluxes in Brass Melting. Werner Fröhlich (Met. Ind. (N .Y .), 1933, 31, 

91-92,123-124).— The functions of the following fluxes are described: charcoal, 
boric acid and borates, glass, sodium carbonate, mixed boratc-earbonatc, 
sodium chloride, reducing fluxes.— A. R . P.

Birmingham Small Wares. Anon. (Met. Ind.. (Lond.), 1933, 42, 561-564, 
585-586).— A detailed description is given of the manufacture of repetition 
articles in brass and steel as carried out in a modem Birmingham factory.

- J .  H. W.
Non-Ferrous Metal Mould Castings. F. R. Francis (C'hem. Age, 1933, 38, 

Monthly Metallurgical Section, 3-4).— Modern practice in the die-casting of 
lead, tin, zinc, aluminium, and eopper-zinc alloys is briefly described.— A. R. P.

XIV.— SECONDARY METALS, SCRAP, RESIDUES, &c.

(Continued from  p. 382.)

The Oxidizing Melting o£ Gold, Silver, and Copper Residues. E. Raub 
(Milt. Forschungsinst. Edelmetalle, 1933, 7, 4-8).— The recovery of gold and 
silver from scrap by melting the scrap with nitre or other oxidizing flux to 
remove base metals leads usually to serious loss of values in the slag as well 
as to an unsatisfactory metal containing much oxide, especially if copper is 
present. It is preferable to treat the scrap with acids to remove soluble 
impurities, then to melt it with reducing agents and fluxes to dissolve the non- 
metallie impurities.— A. R. P.

The Smelting of Complex White Metal Residues. Difficulties Overcome by 
Present Day Technique. Anon. (Chern. Age, 1933, 38, Metallurgical Section,
17-18).— Modem practice in working up white metal scrap and residues is briefly 
described with espe ;ial reference to the construction of the necessary furnaces.

— A. R. P.

X V .-F U R N A C E S AND FUELS

(Continued from  pp. 382-3S4.)

Melting Equipment in the Non-Ferrous Industry— I, U. R . H. Stone 
(Met. Ind. (N.Y.), 1933, 31, 162-165, 201-203).— The advantages and dis
advantages of crucible, open-flamc, indirect are rocking, vertical ring induction, 
coreless induction, and cupola furnaces for melting non-ferrous metals are 
discussed.— A. R. P.

Forced-Air Circulation Furnaces. Anon. (Met. Ind. (Lond.), 1933, 42, 
617-618).— Describes the “ Birlec ”  forced-air circulation furnace, for which 
are claimed absolute uniformity of temperature, precise control of temperature 
and time, simplicity of operation, low running and maintenance costs, and 
safe and clean worldng conditions.— J. H . W .

Electric Furnace for Melting Aluminium. E. Fr. Russ (Aluminium,
1933, 15, (7), 3-4).— An electrically heated crucible furnace for melting 
aluminium and zinc is described and illustrated ; it is heated by a series of 
superimposed nickel-chromium wire elements heavily heat insulated on the 
outside, and surrounding a steel melting crucible which can be raised out of 
the furnace by depressing a foot pedal which moves upwards the pedestal 
on which the crucible stands. The current consumption is 45 kw.-lir. for 
100 kg. of metal, and the furnace is made in three sizes to hold 10, 25 or 50 
kg. of aluminium or 26. 66, or 132 kg. of zinc.— A. R. P.
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X X I — INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 400-119.)

The Most Recent Types of Lagging for Tank-Cars. A. Karsten (Maschinen- 
konstrukteur, 1932, 65, (9/10), 59-60).— The importance of perfectly dry 
lagging is emphasized. K . finds that Bohlite, a slag-wool preparation, 
combines lightness with good insulating and mechanical properties and 
freedom from moisture. Curves are given showing the rates of cooling of 
tanks fitted with insulation of Bohlite, Alfol (aluminium foil), and Lambda; 
also for heat losses through identical thicknesses of these materials at ranging 
temperatures.— P. M. C. R.

Popularity oi Copper Cooking Vessels increases as Manufacturers offer New 
and Improved Kitchen-Ware. Anon. (Bull. Copper and Brass Research 
Association, 1932, (73), 2-3 and 4 -1 1 ; and Daily Metal Reporter, 1932, 32, 
(192), 3).— There appears to be a definite trend in U.S.A. towards the more 
extensive use of copper cooking utensils. Pages 4-11 arc devoted to specific 
cooking operation in copper vessels.— J. S. G. T.

Canadian Architects Specify Brass and Copper Pipe for Building Improve
ment. Anon. (Bull. Copper and Brass Research Association, 1932, (73), 13).—  
The use of copper and brass in the reconstruction of the Toronto General 
Hospital is referred to.— J. S. G. T.

Water is “  Incurably Pure.”  Anon. (Bull. Copper and Brass Research 
Association, 1932, (73), 14).— The imperviousness of copper and brass pipe to 
hard, corrosive water supplies is exemplified.-—J. S. G. T.

Underground Lawn Sprinkler Systems Defeat Corrosion by Soil and Water 
through Use of Rust-Proof Copper Tubing. Anon. (Bull. Copper and Brass 
Research Association, 1932, (72), 2-3).— Examples of the use of copper sub
surface pipes for distributing water are given.— J. S. G. T.

Pretreatment of Woven-Moulded Brake Lining Controls Quality. .Joseph 
Gesehelin (Automotive Ind., 1932, 67, (24), 745-746).— A flexible brake-lining, 
consisting of a woven wire and asbestos fabric treated with a plastic rubberless 
filler, is claimed to show increased efficiency and longer life as compared with 
various standard linings. The wire employed is of brass, unless zinc is used 
to give a lower friction coefficient. A  metallic powder of unspecified com
position is present in the filler in proportions which again can bo varied 
according to the coeff. of friction desired. The thermal conductivity of the 
wire strands is believed to be responsible for the rapid heat transference in 
the lining : results of conductivity and friction testing are given.— P. M. C. R.

Building Owners Discover Bronze Window Frames no more Expensive than 
Rustable Construction due to Complete Elimination of Cost by Upkeep. Anon. 
(Bull. Copper and Brass Research Association, 1932, (72), 10-11).— The use 
of bronze window frames in large buildings in U.S.A. is illustrated, and 
economies effected by their use are referred to.— J. S. G. T.

Bronze Applied for Frames and Structural Bars in Two Fine Stained-Glass 
Windows. Anon. (Bull. Copper and Brass Research Association, 1932, (73), 
15).— Two artistic stained-glass windows mounted in bronze, recently erected 
in Philadelphia and Princeton, are illustrated.— J. S. G. T.

B.N.F. Ternary Alloys of Lead. Their Use in Buildings. Anon. (Dept. Sci. 
Indust. Research, Building Research, Special Rept., No. 19, 1 -25 ; and (brief 
abstract) Met. Ind. (Lond.), 1933, 42, 470).— For roofing purposes and flash
ings, ternary lead alloys give equal service to pure lead when only two-thirds 
as thick. The eoeffs. of thermal expansion of these alloys are of the same 
order of magnitude as the coeff. of pure lead.— A. II. P.

B.N.F. Ternary Alloys of Lead. Their Application to the Manufacture of 
Pipe for Domestic Water Service and of Sheet, &c. Anon. (Brit. Non-Ferrous 
Metals Res. Assoc. Development Rept., No. D 3 (Fourth Edition) Aug. 1932;
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D.S.J.R. Building Research Special Report, No. 19, 1933, 7-25).— The alloys 
consist of load with (1) 0-25% cadmium and 0-5%  antimony and (2) 0-25%  
cadmium and 1-5% tin. Both alloys have a tensile strength of about 1-68 
tons/in.2 with an elongation of about 60% , and a much higher resistance to 
fatigue than pure lead, hence pipe made from ternary alloy will withstand a 
higher hydraulic pressure before bursting or, alternatively, a thinner pipe of 
ternary alloy can replace the ordinary thickness of lead pipe. In hard water 
no tin, cadmium, or antimony is dissolved, and the quantity of lead dissolved 
is slightly less than with pure lead pipe. In soft water small amounts of 
antimony are dissolved from alloy (1) and the rate of dissolution of lead is 
accelerated, but still does not exceed that of pure lead pipe. The bending and 
joining properties of the alloys are excellent.— A. R. P.

Ternary Alloys of Lead Pipe. Advice as to Its Permitted Use. (Report 
of Sub-Committee of the Standing Committee on Water Regulations. Official 
Circular of the British Waterworks Assoc., No. 97, Dec. 1931, 13, 850-854;
D .S.I.R . Building Research, Special Rept., No. 19, 1933, 28-32.)—Two-feet 
lengths of various sizes of lead pipes were joined by a wiped joint to similar 
lengths of ternary alloy (2) pipes (cf. preceding abstract) having wall thickness 
about 30%  smaller than those of the lead pipes, and the composite pipe was 
subjected to hydraulic pressure until a burst occurred. In all cases this 
happened in the lead section, and the alloy section showed only a relatively 
small increase in size. The results are tabulated for pipes of internal diameters 
from f  to 1J in. The Standing Committee on Water Regulations have 
therefore permitted the use of ternary lead alloy pipes of 30%  less w'eight per 
yard than ordinary lead pipes for use above ground and in buildings.— A. R. P.

Titanium and Zirconium. F. H . Driggs (Mineral Ind., 1932, 40, 546-554). 
— Statistics are given and recent research on these metals is reviewed. Refer
ence is made to the age-hardening of certain alloys of titanium. A  new use 
for titanium has been found in arc welding; the use of ferro-titanium in the 
electrodes in place of silicon or manganese assists the deoxidation of the weld. 
The titanium dioxide produced forms a slag which can readily be removed. 
Patents have been applied for to cover the use of zirconium in detonating 
compositions, but this work is in an incomplete state of development. Ductile 
zirconium sheet and wire are now available commercially, but no extended 
use for the sheet has yet been found.. Zirconium spinnerettes appear to be 
promising in the rayon industry. The wire is used to some extent in radio 
valve grids. It has been recommended to use zirconium for soldering tungsten 
and other difficultly fusible metals.— E. S. H.

Tungstej. Cohn G. Fink (Mineral Ind., 1932, 40, 555-565).— Mainly 
statistics. Reference is made to a patent for the moulding of articles from 
powdered tungsten by mixing with the powder a small amount of copper, 
compacting, heating, and forging at gradually decreasing temperatures.

— E. S. H.
The Manufacture of Incandescent Lamps and Their Uses. J. W . Bateman 

(Building Maintenance, 1932, 6, (2), 6-10).-—An historical survey of the 
development of the incandescent filament lamp. The making of'tungsten 
wire and "  liuniet ” wire, and the methods of making modem electric lamps 
for various purposes, are described, and the principal uses of such lamps are 
classified and enumerated.— P. M. C. R.

[Widia] Electric Rotary Drilling. H. Miihlhaus (Colliery Eng., 1932, 9, 
(95), 27-30).— The preparation, properties, and advantages of Widia tips for 
drilling bits are discussed, and design, maintenance, and performance are 
considered.— P. M. C. R.

Working Glass with Widia Tools. A. Fehse and B. Kindt (Glastech. Ber., 
1932, 10, 193-200; Ceram. Abs., 1932, 11, 5 2 3 ) .-F . and Iv. describe (1) 
difficulties appearing during the working of glass; (2) the difference between
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the working of metal and that of glass ; (3) Widia as a material for working 
glass ; (4) glass boring, and (5) glass cutting.— S. G.

A Few Words on [Telephone] Ground Rods. Anon. (Telephone Eng., 1931, 
35, (2), 16).— Hot-galvanized iron rod or pipe is recommended for telephone 
earths.— H. F. G.

Tentative Specifications for Zinc-Base Alloy Die-Castings (B 8 6 -3 1 T).
-------(Amer. Soc. Test. Mat. Tentative Standards, 1932, 295-297).— See this J.,
1932, 50, 108-109.— S. G.

Irish Rail Car Powered with Drumm Zinc-Nickel Battery. Anon. (Auto
motive Ind., 1932, 67, (15), 440).— An account is given of the Drumm zinc- 
nickel alkaline storage battery. The positive plates are grids of nickel or 
Monel metal, pre-treated in caustic soda solution ; the electrolyte is caustic 
soda (sp. gr. T22-1-25 at 60° F.) in which zinc oxide is dissolved to saturation. 
The positive plates arc either flat or tubular, the active material being nickel 
or silver oxide, or a mixture of the two ; to increase the conductivity, graphite 
is added or a nickel grid introduced. For long-period use a little aluminium 
hydrate or beryllium hydrate may advantageously be added. The cell has 
a high e.m.f. (1-9 volts) and a much lower internal resistance than other types 
of alkaline storage cell.— P. M. C. R.

Report of Committee A -9 [of A.S.T.M.] on Ferro Alloys. N. B. HofTmann 
and Charles McKnight (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 134-135). 
See this J., 1932, 50, 497-498.— S. G.

Report of Committee B -2  [of A.S.T.M.] on Non-Ferrous Metals and Alloys. 
William Campbell and E. E. Thum (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 
198-200)!— Sec this J., 1932, 50, 495.— S. G. .

A Thermostatic Bi-Metal [Wilcol- C. Clément (Electricien, 1932, 48, 413- 
418).— A description of the properties and applications of Wilco thermostatic 
metal. This consists of two closely welded strips ; one of Invar (expansion coeff. 
7-2 x  10'7) and one of a special brass (expansion coeff. 1-73 X 10-5).— E. S. H.

Thermostatic Metal— or Bimetal ; Nature and Utility. H . Scott (Metal 
Progress, 1932, 22, (5), 29-33).— The method of making bimetal strip is 
described, and a formula is given for calculating the degree of deflection for 
materials of known coeff. of expansion. The selection of suitable materials 
is discussed : brass-Invar forms the most sensitive practicable combination, 
but at temperatures above 100° C. certain alloy steels arc substituted. Monel 
metal is used under certain conditions. The necessity for careful treatment 
prior to calibration, and the use of bimetals in the study of creep, are discussed.
* — P. M. C. R.

The Behaviour of Metals in Buildings. W . Wiederholt (Tonind.-Zeit.,
1931, 55, 936; Building Sci. Abs., 1931, [N.S.], 4, 351).— An abstract 
of a paper read at the Building Exhibition, Berlin, 1931, in which \y . dis
cussed generally the corrosion-resistance of metals used in building. 
Durability when exposed to the atmosphere, resistance to water and water 
vapour are essential properties. Two metals should not be used in juxta
position unless good insulation is provided in order to avoid the action of 
local electric currents. Lead is not attacked by ordinary tap water, but by 
water containing little or no carbon dioxide, and by lime and cement mortar; 
protection is provided by bitumen or tar paint. Zinc is durable in a normal 
atmosphere, but is very sensitive to sulphurous acid and chlorine compounds, 
also to alkalis, and should not be used in contact with cement or lime mortars. 
Aluminium behaves similarly, but in air becomes coated with an oxide layer 
which prevents further attack. Copper forms a patina ; it is coloured black 
by exposure to hydrogen sulphide and ammonia.— S. G.

Drainage and Sanitary Work. H. H. Clay (Indian Eng., 1932,102, 506).—  
Abstracted from a lecture. The materials, setting, form, and protection of 
drain-pipes are considered. Lead is recommended for branch pipes, for
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connections to iron pipes in order to avoid damage in possible settling, and 
as a caulking material; copper appears likely to replace lead in the construc
tion of soil pipes. All vent piping below li- in. in diameter should be non- 
ferrous, as the gases vigorously attack iron, whether galvanized or not.

— P. M. C. II.
The One-Pipe System of Drainage. W . Draper (Architect, 1932, 132, 117— 

118).— Materials for waste pipes in such a system arc of cspecial importance, 
as both hot and cold water are carried by the same pipes. Cast iron is suggested 
for the main soil pipes, with a lead or copper branch pipe for household wastes. 
Copper is preferred to lead as being less liable to puncture and temperature 
effects. D. considers galvanized wrought iron, a piping material much in use 
in North America, too easily corroded by sewage gases to be suitable for waste 
or vent piping. In the discussion on the paper, the liability of lead pipes to 
crecp and brittleness in the one-pipe system was confirmed.— P. M. C. R.

Modem Metals for Decorating a "Modem Play House. George Kester 
(Metal Progress, 1932, 21, (5), 25-29).— Chromium plate, aluminium foil, and

18-8 ” alloy are extensively used in the decoration of the Earl Carroll 
Theatre, Now York. The selection of these materials is influenced by their 
permanence, reflecting qualities, method of cleaning, and woldability; the 
matching of colour and of surface lustre is also of great importance.:—P. R.

Metals in Modem Shop Fronts. Anon. (Met. Ind. (.Lond.), 1932, 41, 607- 
609).— Describes the application of bronzes, Monel metal, oxidized silver, 
stainless steel, nickel-bronzes, and silicon-aluminium alloys to shop front 
construction.— J. H. W .

Metals Used in  ̂Chemical Industry Plant. Chas. J. Elliott (Met. Ind. 
(Lond.), 1932, 41, 511—513 and 562).— Elementary considerations governing 
the selection of metals to be used for various purposes in industrial plant are 
given.—J. H. W .

Materials Used in Chemical Engineering Operations. B. E. Roetheli and 
H. O. Forrest (Indust. and Eng. Chem., 1932, 24, 1018-1027).— Information 
regarding the materials in use at the present time for such of the unit opera
tions as are involved in the handling of corrosive substances is tabulated under 
two headings, viz.: (1) inorganic chemicals and (2) organic chemicals. Fre
quently, a slight impurity content markedly affects the corrodibility of a 
material; so that when a choice is made, it is advisable to consider not only 
the limiting conditions defined in the tables, which have been compiled from 
information from all possible sources, but also the factor of purity. The 
lists are intended as a guide in the choice of materials for preliminary investi
gations before making the final choice. A  number of illustrations of chemical 
plant equipment accompany the tables.— F. J.

The Relation of Food to Disease. Stanley Dixon (Institute of Chemistry, 
1932, 1-38).— Discusses the toxic effects of arsenic, antimony, lead, zinc, tin, 
copper, and their compounds. Zinc-coated iron vessels should never be used 
for cooking purposes. Reference is made to poisoning due to leaving beverages 
in contact with enamelled metal containers, the enamel containing antimony 
or lead compounds.— E. S. H.

Metal as Material for Cellar and Transportation Vessels [in the Brewery], 
W . Kluger (Brauer-Hopfen-Zeit. Gambrinus, 1932, 59, 102-107).— An address.

„  ■ — s - G-Oliemical Engineering Problems in Hardwood Distillation. R. S. McBride 
(6 hem. and Met. Eng., 1932, 39, 604-608).— In the refining of wood chemicals, 
the equipment used for the chemical treatment, distillation, and fractionation 
is of tho most modern chemical-cngineering type. Copper equipment is 
general, but for highly-refined acid products, silver is also commonly used.

— F. J.
Heat Transmission from Metal Surfaces to Boiling Liquids. I.— Efiect of 

Physical Properties of Boiling Liquid on Liquid Film Coefficient. D. S. Cryder
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and E. R. Gilliland (Indust, and Eng. Chem., 1932,24,1382-1387).— An experi
mental evaporator consisting of an electrically-heated brass tube suspended in 
the boiling liquid is illustrated and described. In it, direct measurements of 
boiling-liquid film coeffs. of heat-transmission were made, the temperatures 
of both pipe and liquid being measured by means of suitable thermocouples 
at widely varying temperature differences, for each of 11 different liquids. 
Equations have been developed correlating the heat-transmission coeff. so 
obtained, with the physical properties of the boiling liquids.— F. J.

Designing Heads for Tanks and Heat Exchangers. C. 0 . Sandstrom (Chem. 
and Met. Eng., 1932, 39, 608-672).— The design of heads or covers of pressure 
vessels used in the chemical industries assumes increasing importance with 
the definite tendency to uso higher pressures. All phases of head design are 
discussed in 3 articles, of which this is the first.— F. J.

Pumps. Chas. W . Cuno (Indust, and Eng. Cham., 1932, 24, 1109-1115).—  
There is no all-purpose corrosion-resisting material. Acid-proof stoneware, 
porcelain, and glass come first, and, although used for pumps, they have 
certain disadvantages, and are expensive. Duriron comes next, but is hard 
and brittle, unmacliineablc, and has high thermal expansion. Lead is used 
because of its resistance to sulphuric acid, but is very soft and is soluble in 
many other reagents and is used only in certain kinds of pumps. The use of 
rubber has been almost wholly limited to centrifugal pumps. Copper and 
eopper-base alloys are used extensively, chiefly because of their cheapness and 
excellent machineability. Iron-base alloys with chromium and nickel are 
chiefly used in thermal equipment, owing to their resistance to corrosion at 
high temperatures. Monel metal finds considerable use because of its strength, 
workability, and resistance to many solutions. Tin, aluminium, aluminium- 
base alloys, and magnesium alloys are also used. The uses of pumps are 
classified and discussed, and the various types of pumping equipment described 
and illustrated.— F. J.

Cooling and Condensing Units. Anon. (Chem. and Met. Eng., 1932, 39, 
571).— Cast-metal cooling and condensing units of novel design intended for 
use in petroleum refineries, coke plants, and other process industries, have 
recently been put on the market. Some of their advantages are mentioned, 
including resistance to corrosion, when made of special cast-irons or non-ferrous 
alloys.— F. J.

Careful Installation Pays in Plant Piping. Fred D. Hartford (Chem. and 
Met. Eng., 1932, 39, 254-256).— The designer of chemical plant is fortunate in 
having a wide variety of piping materials from which to choose. Steel, 
wrought iron, cast iron, silicon-iron, lead, aluminium, nickel, brass, copper, 
rubber, glass, fused silica, wood, and vitrified clay arc all familiar to him. 
Lined pipe is also a possibility for some purposes. The designer is rarely 
limited to one sort of piping for any particular service. Usually he must 
weigh first cost, mechanical strength, life, maintenance, and the quantity of 
impurities which will be introduced by the corrosion of the pipe, if he is to 
secure the most economical installation. Pipe joints, overhead and under
ground positions for piping, overhead piping supports, and other details are 
discussed.— F. J.

Use of Arc-Welded Alloys to Arrest Corrosion. R. S. Hoffman (Oil a>id Oas 
J., 1932, 31, (15), 10; J. Inst. Petrol. Eng., 1932, 19, 440/1).— The protection 
of pipe-joints on cracking apparatus by the application of selected alloys by 
electric arc welding is described. Considerable savings have been effected 
because of the increased resistance to corrosion. The alloy used is a chromium- 
nickel alloy available on the open market, and referred to as KA2 or NCT3. 
Illustrations are given of the type of weld applied to different kinds of fittings—■ 
flanges, valves, crosses, ties, and other carbon steel fittings. The extent of the 
saving effected and the method of calculating this figure are given in each case. 
It is shown that the savings in some cases amount to over 80 % .— S. G.
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Materials Available for Manufacture of Equipment for Oil Industry. R. J.

Allen and F. B. Applegate (Oil and GasJ., 1932, 31, (21), 12; J. hist. Petrol. 
Tech., 1932, 18, 472/1).— Deals mainly with the question of the correct selec
tion of material for use in the construction of various parts of pumps and 
compressors. The physical properties and resistance to corrosion of a number 
of metals and alloys used arc stated. The general problem of corrosion is 
discusscd.— S. G.

Requirements in Materials for Valves and Fittings for High-Temperature, 
High-Pressure Field. J. J. Kanter and H. W . Maack (Oil and Gas J., 1932, 31, 
(23), 13-14, 16; G. Abs., 1933, 27, 253).— Cast iron changes in size and shape 
through permanent “ growth” ; malleable iron resists temperature but not 
chcmicals; brasses, bronzes, and nickel-copper compounds do not resist high 
temperatures. Steel has been made to serve for a majority of valves and 
fittings. By alloying and by suitable treatment its properties have been 
modified to suit each requirement.— S. G.

A Metal Element Filter for Cleaning Oils and Liquors. Anon. (Mech. 
World, 1932, 91, 567).— The greatly increased demand for an efficient form of 
metallic filter to replace the usual fabric, gauze, or perforated metal typo has 
resulted in the production of the “  Purolator ” metal element filter, metallic 
ribbon of taper cross-section being wound on a former, constructed to with
stand pressure without damage or loss of efficiency. The effect of the tapered 
cross-section of the ribbon renders it impossible for wedging to take place 
behind the edge, thereby obviating difficulty in cleaning by back pressure or 
agitation. The ribbon may be of brass, copper, stainless steel, or other metal, 
and can be wound so as to prevent the passage of particles as small as 0-0005 
in. The designs of the ribbon and filter are illustrated.— F. J.

The Development of Auto-Klean Strainers. W . R. Beldam (Queen’s Eng. 
Works Magazine, 1932, (29), 95-96).— Hollow metal discs are assembled in 
series on a spindle rotated by an external handle, a cleaner blade being inserted 
between each pair of discs. The viscosity and degree of contamination of the 
oils to be cleaned determine individual adjustments. Very accurate machining 
is demanded by high-grade lubricants. For fuel and lubricating oils, steel 
plates are used, but the cleaning of petrol necessitates the use of phosphor- 
bronze, and Monel metal is employed for corrosive liquids. Various applica
tions of the principle are briefly stated.— P. M. C. R.

Metallurgy and the Electrical Industry. Colin J. Smithells (Met. Ind. 
(Land.), 1933, 42, 71-73, 79).— A  review of recent metallurgical research and 
development in the electrical industry, including heat-resisting materials, 
electric furnaces, bimetallic strip, electric lamps and valves, electrical welding, 
rolling mill practice, and high-purity metals.— J. H . W .

Communication Conduits and Cables. A. J. Egan (Engineers and Engineer- 
ing, 1932, 49, 17-19).— Precautions in placing, arranging, and racking cable 
for underground plant are described, together with suitable insulation methods 
and details of inspection routine. The testing of soldered joints, and the 
detection of minute flaws in these, are particularly discussed.— P. M. C. R.

Non-Ferrous Metals in Railway Electrification. Francis A. Westbrook 
(Met. Ind. (Land.), 1932, 41, 515-516).— The use of non-ferrous metals, 
especially copper and aluminium, in railway electrification is discussed.

— J. H. W .
Low-Capacity Fuses in Telephone Plant. Anon. (Telephone Eng., 1932, 36, 

(3), 17-18).— A description of a type of enclosed wire fuse suitable for protect
ing inilliammeters, relays, & c.; capacities down to 0-01 amp. are available.

— H . F. G.
Development of Metal Construction in Aircraft. A. Koppenhofer (Z. Flug. 

u.M otor., 1931, 22, 421—125).— Abbreviated from a paper read before the 
Wissenschaftliche Gesellschaft fur Luftfahrt. Steel, Elektron, or Duralumin
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can advantageously replace wood in beams and ribs; the time needed in var
nishing wood is ail economic disadvantage. Tests on the alloys mentioned led 
progressively to the adoption of Elektron or Duralumin, the form of members 
being modified to suit the material as investigations proceeded. Although 
liable to corrosion, Elektron is preferred on account of its lightness and 
machinability, but Duralumin is superior for channels. Composite light alloy 
members are easily assembled, by riveting rather than welding, since the latter 
often sets up local brittleness. Methods of testing beams and ribs are 
described. Further applications of Elektron as casing, seats, fuel and oil 
containers, wheels, spurs, and various small cast fittings, are enumerated in the 
discussion on the paper.— P. M. C. R.

Materials for Aircraft Construction. Paul Brenner (Z. Plug. u. Motor.,
1931, 22, 637-648).— After a preliminary section on wood, a list of metals 
and alloys used in aircraft construction is given. It includes Duralumin, 
Lautal, Elektron, Magnalium (an aluminium alloy with 5 %  magnesium, 
used for rivets), and certain steels. Comparative curves for certain mechanical 
properties are given. The effect of corrosion on tensile strength, elongation 
and resistance to fatigue is discussed. B. indicates positions specially liable 
to attack and the desirability of minimizing its effects by the use of thick 
material where possible. Other methods of protection are anodic oxidation, 
plating, and selection of suitable materials for use in combination, as in the 
case of Duralumin rivets and Duralplat sheet. Methods of joining are con
sidered ; spot-welding causes the least coarsening of structure among welding 
methods. Localized stresses due to rivet-holes may easily cause failure.

— P. R.
On Economy in Various Processes of Aircraft Construction. H. Herrman 

[Z. Flug. u. Motor., 1930, 21, 553-563, 580).-—H. considers all-metal construc
tion appreciably more expensive than the suitable combination of wood and 
metal. In reviewing the economic construction of body, wings, engines, and 
other parts he considers in various connections the possibilities of Elektron, 
Silumin, aluminium, Duralumin, copper, brass, steel and wood; the two 
latter in combination being preferred to Duralumin in certain cases where 
extra strength is required. Considerations of safety and efficiency point to 
rather heavier construction and more powerful engines, even at enhanced 
cost, but care in the detailed selection of materials partially counteracts this.

— P. M. C. R.
Experiences in the Construction of Aero Engines. Oskar Kura (Z. Flug. 

u. Motor., 1932, 23, 691-701, 721-730).— A summarized description of certain 
types of air-cooled and water-cooled engine assemblages is followed by detailed 
consideration of materials and construction of cylinders, blowers, gearing- 
down apparatus, pistons, valves, bearings, crankshafts, engine casings, and 
Diesel installations. Light alloys find application as cylinder heads, “ Y  
alloy being commonly used. For pistons heat-resisting light alloys, usually 
containing copper or nickel, are generally employed: strengthening insets 
are often made of Livar. “ Y  ’ ’ -alloy pistons give better sendee in the die- 
cast than in the forged condition. Aluminium, Duralumin, Lautal, Silumin, 
and Elektron are favoured materials for engine casings. White metal appears 
to be replaced to a great extent by ball bearings for heavy work— or by leaded 
bronze; a typical analysis of copper 66, lead 33, iron 1%  is given. Where 
white metal is still used, a lead-antimony-tin-niekel-cadmium alloy, Thermit 
bearing metal, is recommended. “  Aluminium-bronze ” is found satisfactory 
for valve-seats, and Kuprodur bronze for guides. The use of mercury-cooled 
valves has been practically superseded by modifications in valve structure 
and material; copper insets in valve stems have already increased working 
efficiency, and developments in heat-resisting materials should effect further 
improvements. In the discussion, IF. Stieber stated that careful workmanship 
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obviated certain disadvantages of the white metal bearing, especially those 
due to the influence of copper-tin crystals.— P. M. C. R.

Reconditioning Valve Seats in I.C. Road Engines. R. Wake (Mech. World, 
1932, 92, 296—297).— The erosion of internal-combustion valve seats causes 
loss of power, heavy fuel consumption, and, finally, complete engine failure 
due to burning of the valve. The essential requirements of a renewable valve 
seat are enumerated, viz. : (1) a gas-tight joint between the insert and the 
housing; (2) tightness and freedom from slackness at all temperatures of the 
engine; (3) ease of fitting and renewing; (4) facility for being secured by a 
safe and positive locking device; (5) applicability of the locking device to 
valve seats of material other than special iron alloy. “  Aluminium—bronze ” 
makes a much better valve seat than any other known material, and details of 
a renewable valve seat of this alloy held in place in the cylinder block by means 
of a ductile metal connection or locking device are illustrated and described. 
The composition of the alloy is as follows : aluminium 10-5-11-5, nickel 
4-0-6-0, iron 4-0-6-0, magnesium 0-10, and copper SI-4% . Its mecha
nical properties are in the “  as cast ” and “  as forged ” conditions, respectively; 
tensile strength, 25-4, 35-5 tons/in.2; elastic limit, 10-5,20-3 tons./in.2; elonga
tion, 22-0, 22-0% ; impact strength, 5-0, 2-3  kg./cm.2. It has high resistance 
to corrosion by acids, sea-water, and hot gases, and retains its hardness at 
temperatures as high as 1200° F. (649° C.) if heat-treated. Toughness, as well 
as Brinell hardness increase by heat-treatment.— F. J.

Automobile Machinery in 1931. ----- Capire (Science el la Vie, 1930, 38 ,503 -
512).— A section of this review is devoted to light alloys and the conditions 
governing their maximum performance. The alloys considered are Hidu- 
minium, “ F.L.”  (aluminium-boron-titanium-nickel-silicon), Elektron, Dur
alumin, and Alugir.— P. M. C. R.

Non-Ferrous Metals in Railway Engineering. Brian Reed (Met. Ind. 
(Lond.), 1933, 42, 35-38).— A review of the applications of copper and alumin
ium and their alloys in railway engineerings— J. H . W .

Steam Locomotive Design; Piston Heads. E. A . Philipson (Locomotive, 
1932, 38, (475), 90).— Drop-forgings of an aluminium-silicon alloy are in use 
on the Continent instead of forged steel piston heads; corrosion is decreased 
and weight reduced while maintaining the necessary strength. A  rim of ferrous 
material, normally provided to facilitate repair in cases where head and rod 
are forged together, is replaced in certain South American railways by a 
bronze of the approximate composition copper 86-89, phosphor-tin and tin 
each 4-6% .— P. M. C. R.

Metallurgical Problems of the Diesel Engine. R. J. Allen (Amer. Soc. 
Mech. Kiuj. Preprint, 1932.)— Deals in a general way with use of light alloys, 
bronzes, white bearing metals, chromium plating, and welding in Diesel engine 
practice.— W . P. R.

Metals in Ships. W . R. G. Whiting (Met. Ind. (Lond.), 1933, 42, 31-34, 
38). A  review of the applications of non-ferrous metals in shipbuilding.

— J. H . W .
The Trend in Naval Engineering. C. Huey (J. Amer. Soc. Naval Eng.,

1932, 44, 206-213).— In an article dealing with various devices for improving 
efficiency a section is devoted to substitutes for brass. It is pointed out that 
modern warships require hundreds of measuring and indicating devices such 
as pressure gauges, speed indicators, annunciators, recorders, &c., and that 
limitation of weight is an important factor. The recent development of cor- 
rosion-resisting aluminium alloys has supplied a light-weight substitute for 
brass which is fairly acceptable for these many devices. Corrosion-resisting pro
perties of such alloys are better reinforced with a coating of lacquer, paint, or 
enamel, and on account of the electrolytic effect of aluminium in contact with
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dissimilar metals special knowledge is required in the application and choice of 
material for the securing screws, clamps, bolts, nuts, and washers— J. W . D.

Metallurgical Problems on Naval Construction. J. Chaintreuil (Science et 
Industrie, 1932, 16, (Special Issue 218B), 57-61).— The warship constructor is 
faced with problems of corrosion, wear, easy replacement, weight reduction, 
and enhanced and reliable performance, in their most urgent form. Proper 
facilities permit the modern metallurgical laboratory to approach the practical 
solution of these problems. C. outlines 3 main methods of attack: (1) study 
of failures in service, with careful observation of working conditions, com
bined with chemical and micrographic analysis; many corrosion problems 
have thus been elucidated; (2) improvement of existing plant, notably by 
introducing more suitable alloys as these become available, e.g. the increasing 
use of light alloys, with concomitant advances in protective methods; (3) 
adaptation of materials to developing technique, as with superheat alloys. 
The metallurgical laboratory must also act as a centre of information and a 
repository of accurate records.-—-P. M. C. R.

The Strachan Half-Drop Window. Anon. (Tram, awl Rail. World, 1931, 
70, 63).— The metal frames for this type of carriage window are 4 standard 
types : (1) a brass frame for painting; (2) a brass frame for nickel, chromium, 
oxidized, or enamel finish; (3) a Duralumin frame for painting, and (4) a 
frame of polished Duralumin.— P. M. C. R.

Turbines. A Report of the Prime Movers, Committee, Engineering National
Section, National Electric Light Association [U.S.A.]. -------(Nat. Elect. Light
Assoc. (U.S.A.) Publ. No. 234, 1932, 1 -38 ; and (abstract) Power Plant Eng.,
1933, 37, 121).— The report covers the following— a. summary of operating 
records from a number of firms, the effect of age on turbine efficiency, a survey 
of blade erosion, miscellaneous factors in turbine operation, the results of tests 
on a 50,000-kw. turbine, and an indication of recent developments. State
ments indicating the nature of erosion troubles and suggesting remedies are 
given. Technique has been developed for the removal of deposits of material 
from turbine blading.— W . A. C. N.

Problems in Steam Turbine Design. C. Richard Soderberg (Power Plant 
Eng., 1932, 36, 526-527).— The high temperatures and pressures, and wide 
temperature intervals, involved in modern turbine practice have imposed 
additional strain on blading materials, especially on those of the units composing 
the last row of blades. Modern requirements call for materials capable of 
retaining their elastic properties at the operating temperatures. Resistance 
to erosion may be increased by improvements in blading material. These 
may be effected by (1) the use of stainless steel and similar alloys, (2) the 
welding or soldering of shielding strips to ordinary blading. Tantalum and 
Stellite have been found satisfactory for this purpose. Chromium plating is 
expensive, and is believed in some quarters to be accompanied by embrittle
ment. Graphs are appended showing the results of erosion and corrosion thesis.

Possibilities in Steam Turbine Development. W . Kaiser (Maschinen- 
konstrukteur, 1931, 64, 170-171).— (Part only.) Reference is made to the 
possibility of effectively protecting turbine blading from erosion by eleetro- 
deposited metallic coatings. A  more promising development is the recent 
introduction of mercury vapour as prime mover; the results obtained at 
the South Meadow installation are discussed : the mercury-driven turbine 
shows a 15% better performance on a 10 months’ run than the corresponding 
steam-driven plant, and the amount of mercury required is comparatively 
small.— P. M. C. R.

The Selection of Worm-Gearing. W . A . Tuplin (Mech. World, 1932, 92, 
248-250).— The advantages of employing reduction gears for the transmission 
of power from high-speed electric motors are discussed, as well as the materials



used, choice of types, and main features of worm-gearing. The working 
surface of tbe worm-thread must be very hard to resist wear and very smooth 
to reduce friction. Experience has shown that the best material is case- 
hardened steel with a nickel content of about 3£% , which gives a hard-wearing 
surface m conjunction with high coro-strength. The wheel must be made of 
phosphor bronze, centrif ugally-cast to improve density and resistance to crush
ing, and must be produced under strict metallurgical control, since the load- 
capacity of the bronze is extraordinarily sensitive to slight variations in 
composition or casting conditions.— F. J.

The Vatican Coinage. Anon. (Rev. Nickel, 1031, 2, 87).— The recent new 
coinage— none has previously been issued for more than 60 years— consists of 
the following denominations— 100 lires in gold, 5 and 10 lires in silver, 2 and 
1 lires, and 50 and 20 centesimi in pure nickel, 10 and 5 centesimi in bronze, 
borne of the pieces are illustrated.— W . A. C. N.
i o i ? eon11<^rei1o ^ in fUoy Steels. Richard Tull (Blast-Fur. and Steel Plant, 
1JJJ, ¿ 0 ,422-424).— A review of properties conferred on steels by the addition 
of other metals, such as chromium, nickel, and manganese. Cromansil steel, 
winch contains chromium, manganese, and silicon, is referred to in particular.

____ Q j ,

Applying Metallic Decorations on Glass and Pottery Ware. Rocssler ’ & 
Hasslacher Chcimcal Co. (Ceram. Ind., 1932, 18, 170-173; Ceram. Abs., 1032,
11, -ai). l'or affixing metal to glass, glaze, or enamel, two general methods 
are in use; (1) actual deposition of the metallic coating on the ware, as in 
electrodeposition or precipitation (this method is now of small importance in 
decoration), and (2) the firing method by which the powdered metal is fixed 
to the ware. A  discussion is given of these preparations and the general 
methods of applying or fixing them to ceramic ware.— S. G.

Metallic Mirrors. Anon. (Met. Ind. (Land.), 1932, 41, 330).— Short note 
on the manufacture of parabolic mirrors by depositing metal on to class 
formers or moulds.— J. H . W .

Manufacture and Use of Powdered Metals. Charles Hardv (Metal Pro
gress, 1932, 22, (1), 32-37, 80 ; also (reprint) Met. Ind. (Lond.), 1932, 41 
345-347, and (summary) Metallurgist (Suppt. to Engineer), 1932, 8* 
12 /-12S).— Methods for powdering metal are outlined. A  recent applica- 
tion for pondered metal is its consolidation under pressure into useful 
shapes; rough-surfaced particles, of the type normally obtained by 
electrolysis, arc most suitable for this, and a high degree of purity is neces
sary for proper incorporation. Electrolysis is found to be the cheapest method 
of production. The carefully graded deposits may be used in the production 
of alloys wh:ch, owing to differences in melting-point, cannot be made in the 
ordinary way. The degree of pressure and the size of the particles determine 
the strength of the finished product. Powdered metal is much used for 

capillary lubrication of oil-lcss bearings. It can also be treated after being 
sprayed or painted on other surfaces. The main advantages of its use are 
controlled porosity and grain-size, high purity, constant composition, small 
loss m manufacture; saving of raw material, and the possibility of producing 
alloys from constituents with widely different melting points, or from metals 
and non-metals. Heat-treatment is cheap, but must'be carefully controlled 
An important limitation of the method is in respect of size; dies and 
plungers require most accurate fitting.— P. M. C. R.

Powder Metallurgy. Charles Hardy (Met. Ind. (N.Y.), 1932, 30, 179-180) 
— The production of articles from powdered metals or metal mixtures by 
pressing and sintering below the melting-point is briefly outlined— A. R. P.

Powdered Metals by Electrolytic Methods. J. Rossmann (Met. Ind. (N. Y  ) 
1932, 30, 321-322, 396-397, 436, 468-469).— A lengthy review of the patent 
literature.— A. R . P.
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Metallization of Wood Opens New Uses. M. Naphtali (Chem. and Met. 

Eng., 1932, 39, 269).— This process makes it possible to open the microscopic 
pores of the wood and, through them, to iill the individual cells with molten 
metal, whilst retaining the original form of the cells. Thus the finished 
product is a wooden structure each of the cells of which has an isolated charge 
of metal. The wood is first dried and then immersed in molten metal, e.g. tin, 
lead, or alloys, and then subjected to moderate pressure in a closed vessel. 
Impregnation can be confined to the surface or continued to the interior. A  
considerable increase in sp. gr. occurs, as well as in hardness and compressive 
strength. The material resists moisture, it being possible to prevent swelling 
or warping in moist atmosphere or water. It also resists prolonged intense 
heating, and only when the metal has flowed from the surface does the wood 
begin to glow like charcoal. • The workability of the material is similar to 
that of wood.— F. J.

Cathode Sputtering— A Commercial Application. Hal. F. Fruth (Bell 
System Tech. J., 1932, 11, 283-292; and (lengthy abstract) Met. Ind. (N.Y.),
1932, 30, 428-431).— Reprinted from Pln/sics, 1932, 2, 280. See this J., 1932, 
50, 694.— S. V. W .

Cathode Sputtering. F. H. Newman (Phil. Mag., 1932, [vii], 14, 1047- 
1049).— A more rugged mirror results if the glass to be “  mirrored ” is heated 
before introduction into the sputtering chamber, which is preferably made of 
quartz. A suitable form of sputtering chamber and the necessary technique 
are described.— J. S. G. T.

Photo-Electric Cells Having Cathodes in the Form of Thin Deposits of Alkali 
Metals. Rudolf Sewig (Z. Physik, 1932, 76, 91-105).— It is shown that the 
photosensitivity of photo-eleetrie cells having cathodes of alkali metals can be 
increased considerably by the use of diffusion cathodes of the kind described by 
Asaa and Suzuki, but using nickel, tungsten, or tantalum as intermediate metal 
in place of the gold or silver used by A. and S.— J. S. G. T.

Photo-Electric Cells and Their Application. H. R. Ruff (Proc. Rugby Eng. 
Soc., 1930-31, 25, 40-69).— An account is given of the discovery, early de
velopment, and modern and possible future applications of the photo-electric 
effect. The metals most suitable to the construction of photo-electric cells 
are enumerated, and their relative emissions normal and selective, are con
sidered. The effects of the high vapour pressure of caesium, originally the 
cause of electrical leakage between electrodes, can be obviated by methods 
of cathode manufacture by which only a very thin film of alkali metal is 
retained on the cathode. The gas-filled cell and the Thyratron valve are 
described.— P. M. C. R.

X X I I — MISCELLANEOUS

(Continued from  p. 2 2 0 .)

The Installation and Organization of a Modern Metallurgical Laboratory.
Pierre Chevenard (Mem. et cmnpt. rend. Soc. Ing. civils France, 1932, 9, 1109— 
1158).-— Describes the general progress of research, the installation and 
organization of the laboratories, and the methods of testing as carried out at 
Imphy (France), with special reference to dilatometric measurements and 
thermo-magnetic analysis of ferrous alloys and alloys of nickel and chromium, 
giving typical results. Future prospects in the matter of metallurgicalresearch 
are discussed.— J. H. W .

Science and Technique in the U.S.S.R. [P.] Rosbaud (Metallwirlschaft, 1933,
12, 3—5).— The scientific and technical laboratories, especially those concerned 
with metals, in Soviet Russia, the scientists working in them, and their sphere 
of work are enumerated.-—v. G.



Sealing Porous Castings. Anon. (Eng. and Mining J., 1933, 134, 172)—• 
A  note on the use of a special sealing liquid, made by the Bakelite Corporation, 
which «forced into the weak section of the casting at a pressure of 250 lb./in.2. 
this is followed by baking for 1-2 hrs. at 275°-300° P. (135°-149° C.). The 
treatment may be applied to castings made from aluminium, nickel, silver, 
brass, bronze, and similar materials. When properly treated, the solution 
cannot be melted or dissolved. It is unaffected by cold water, steam, and 
by temperatures up to 400° P. (204° C.), and is resistant to most chemical 
reagents.— R. Gr.

The Metal Industries. A Symposium on Their Record in 1932 and Prospects
no™ £  ------ : P Ut‘ nd' (N' Y 1 9 3 3 > 31- 6-14).— Reviews of the year
, 7 "  Copper (Anon.), p. 5. Zinc by A. E. Mervine, pp. 5-6. Tin by C. E. 
Mantel], p 6. Lead by  F . E. Wormser, pp. 6-7. Aluminium by S. K . Colby, 
PP-,7r 8\ Nrlc\ i  â }d lts All°ys  by Robert C. Stanley, pp. 8-9. The Precious 
Metals, by G. H. Niemeyer, p. 10. Secondary Metals by T. A. Wright, p. 10. 
The Brass Foundry by H. M. St. John, p. 11. The Brass Rolling M ill by 
m ! 'am 7 Pettis, pp. 11-12. Jewelry Making by C. M. Hoke, p. 12. 
Plating and Finishing by A. K . Graham, pp. 13-14.— A. R. P.
,  ,  Output of Work in the Metallurgical Industries oi Great Britain. F.
Magri (Metallurgm Italiana, 1932, 24, 654-655).— A  discussion of statistical 
data with the object of obtaining an exact estimate of the output.— G. G.

 ̂ Non-Ferrous Metals in Italy. L. Cambi (Giom. Chim. Ind.
Appt., 193-, 14, 341-348).— Recent extensions and developments in the 
Italian non-ferrous metal industry are broadly discussed.— G. G.
, , ^etal Manufacturing and Finishing Industries of the United States. 

Adolph Bregman (Met. Ind. (N.Y.), 1933, 31, 1-4, 51-53).— Data on the uses 
ot copper, zinc, lead, silver, aluminium, and tin in the U .S.A. are tabulated.

____A  p

A Bir,dr’s-Eye View of the [Canadian] Metal-Working Industry. Ânôn. 
(Caruxd. Modi., 1932, 43, (11), 47-71).— After the presentation of a general 
survey, for the years 1923-1930 inclusive, the industry is considered under 
U  primary classifications, which receive detailed analysis. With the excep- 
ion of 1924, the years 1923-1929 have shown a continuous expansion in all 

branches; the non-ferrous metal group leading with a 90-3% increase. The 
depression of 1930-1931 affected the respective sections to a varying degree, the 
regression being least in the case of electrical apparatus and supplies.— P. R. 
on oon 'iS V ?0nc.oi MetaIs- Anon. (Metallwaren-Ind. u. Galvano-Tech., 1932,

j  j  ome examples of spontaneous combustion of metal turning's
and dust are briefly discussed.— A. R. P.

Receiving and Classifying Sheet Iron, Cast Iron, and the Principal Non- 
i  errous Metals. Gérard de Smet (Aciers spéciaux, 1932, 7, 182-190).— The 
principal points to be considered in specifications of industrial metals and 
alloys are: (1) micro-examination and chemical analysis, (2) physical tests, 
(3) macro-examination, (4) classification, (5) method of manufacture, (6) toler
ances and number of tests, (7) appearance of product, (8) reasons for rejection, 
these pomts a,re discussed in the cases of copper and copper alloys, light alloys, 
antifriction alloys, zinc, tin, and lead.-J". H . W.

Variable Pressure Regulated to Prevent Rebound of Molten Metal During 
De,nt^  Plat,esl- Raymond E. Myers (J. Dental Research, 1932, 12, 

oTn n Denial Set.— Prosthetic Section, 1932, 77, 216-223,
-4U-240).— Causes of failure in casting dental plates are discussed and a machine 
tor casting plates under gradually increasing pressure is described ; this pro
cedure is shown to eliminate failures caused by rebound of the metal from the 
base of the sprue and partial or complete blockage of the sprue by freezing.

— A. R. P
The Aluminium Industry. L. Manfredini (Alluminio, 1932, 1, 213-236).
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— A review, in which arc discussed: the present status of the world’s 
aluminium industry; the principal producers, their production and capacity; 
the Haglund process for making alumina; recent theories on the electrolysis 
of alumina, and recent progress and improvements in this branch; Hoope’s 
method for obtaining very pure aluminium; anodic oxidation as applied to 
aluminium and its alloys; synthetic view on the output and the consumption 
of aluminium in the world and in Italy, with spccial regard to the problem 
of making aluminium from leucite and to the danger of over-produc- 
tion. It is concluded that the present Italian organization is ample as 
regards actual consumption, and is more than sufficient, for many years, to 
face the present and future demands of domestic and foreign markets.— G. G.

The Aluminium Industry of the World. Anon. (Met. Ind. (N.Y.), 1933, 31,
18-19).— A  classified list of the world’s producers of aluminium and aluminium 
products with output statistics.— A. R . P.

The German Metal [Aluminium]. Anon. (OberJlachenlechnik, 1933, 10, 
5).— A  review of the aluminium industry in Germany.— A. R. P.

Standard Terms in the Aluminium Industry. F. H . (Aluminium Broad
cast, 1932, 3, (28); and Light Metals Research, 1932, 2, (7), 2 pp.).— A list of 
terms in English, German, and French, standardized by collaboration between 
leading aluminium producers, describing crude and semi-manufactured pro
ducts.— J. C. C.

Bauxite and Aluminium. V. Charrin (Industrie chimiquc, 1932, 19, 646- 
650).— Discusses the history of aluminium, its manufacture from bauxite, 
statistics of production, and applications.— E. S. H.

The Research Laboratories of the Aluminium Industrie, A.G., Menhausen. 
A . vonZeerleder (Alluminio, 1932,1, 377-387).— An illustrated article.— G. G.

Beryllium Metal from the Oxide. G. D. Fitzpatrick (Cheni. Trade J., 1932, 
90,403).— Some tests on the aluminothermic production of beryllium metal are 
briefly described. The reaction between aluminium and beryllia cannot be 
started in the usual way with a fuse but proceeds to completion if the mixture 
is strongly heated although the metal remains disseminated as fine prills 
throughout the slag. A  mixture of beryllia, aluminium, and barium peroxide 
can be fired readily with a fuse and if sodium fiuoberyllate or fluoaluminate is 
added as a flux a button of beryllium-aluminium alloy containing 60-S3%  
beryllium can be obtained; the yield of beryllium metal is however equivalent 
to only 25 -40%  of the oxide used.— A. R . P.

Cadmium. Anon. (Mineral Ind., 1932,40,597-599).— Statistical.-— E. S. H.
Copper. Percy E. Barbour (Mineral Ind., 1932, 40, 114-144).— A discus

sion of statistics and economics.— E. S. H.
The Metallurgy of Copper in 1931. Carle R. Hayward (Mineral Ind., 1932, 

40, 152-172).— An outstanding feature is the production in commercial quan
tities of oxygen-free copper of high conductivity. This has been achieved by 
the United States Metal Co., not by the use of a deoxidizer, but by keeping the 
product free from oxygen throughout the whole process. The cathodes are 
melted in an electric furnace and the copper is protected from oxidation during 
melting and casting. Annealing in hydrogen has only a slight effect on this 
copper, indicating that bright-annealing in reducing gases is possible with 
this product, although not with ordinary copper. The ductility of oxygen- 
freo copper as hard-drawn and soft-annealed wire, respectively, is 80%  and 
8 8 % , as compared with 55%  and 76%  for ordinary electrolytic copper. A  
large amount of literature published during 1931 is reviewed. The main fields 
of work discussed are : properties (including the effects of impurities on 
copper), roasting, smelting and smelting plants, refining, leaching, cupola 
melting of brass, use of high-frequency furnace in melting bronze, alloys of the 
copper-titanium and copper-silver series, thermal conductivity of copper alloys, 
effects of strain and heat-treatment.— E. S. H.



39 J M S f  °T?Per Su(rlaces- >  p ’ Harrison <Chem• 1932,39, 455-460). It is customary m certain industries to cool tanks of liquid bv 
means of evaporation of films of water running down the sides of the vessels 
W «  f  S-+" co'1.sldcrab,e thickness is deposited on the sides of the tanks' 
large y mitigating the cooling effects. The deposit, apparently c o n s S  
mainly of iron oxide, is difficult to remove. S a t u r a t e S S m S r i d f  
solution however, poured over the scale, while the tank is steaming hot will 
water*— F J "  ^  faoüitetinS i«j removal by means of a strong jet of

Surface-Hardening Copper. Walter J. May (Mech. World, 1932 91 2541 —  
Occasionally it is required to harden the surface of copper articles ’without

dffficult8 T h f  is X n  h7  ° fi K-e mf-ta1’ ttnd|f th° mctaI is not thick this is not 
,  S  ;  5  S„  °  7  ru.bbmS tin into the surface, heated to 750° C„ until

" t? of alloying is secured. Surplus tin must be wiped off with a 
wad of tow. Depth of penetration depends on the duration of heating.

i f e S f  1930 a a r a W l ' f i Î *  A Use Hanffl f aboUr- A 11011-xieporter, 32, (206), 6).— A short account of the copper and brass nrodiirto
S & T J S P * 5,°,° * •» *  ,rf “ pS  !S rJ R 5

ai! C. k !  produot 13 « '“ s'dered superior to imported maohine- 

t e 0 ” ™ » C05Sir2 A?  Tsuromatsu D6no (Bull. Chem.

i-a. ¿zl'jsffi&ffsszz sr.sas
hence it »  I*l,,vcd , h «  the Copper Ago preceded the Bronz^AgeTn CWna.' 

On the Copper Age in Ancient China. II.— On the Trancif-imi n l \ „ ri

ï t t S S æ .  C1î -\ a ’i  T 's u n m ,a ts u  D ô n o  ^ " n -

spear head showed it to contain c o j I p e / s s - S S l s s ”  ’S S S S w  
andSZ n T c H 4 o S - R S . H diatC “  ° 0mP°sitioa between thosc of the Copper 

( «  J X r  Vati° n» in Pe»sia ^ ieId Remarkable Collection of Bronze Objects. Anon

irom iuuu to 200 b.c., and consistmg of objects of personal adornment tools 
I T  j f  utensils, weapons, chariot fittings and horse trappings, acquired 

îi j Unl ° f  l’mo Arts, Boston, are illustrated.— J S G T 
Gold and Silver. H. N . Lawrie (Mineral Ind., 1932, 40, 185-257) — Mainlv 

economics. A  brief description of the more important advances
• J  J drometallurgy, pyrometallurgy, and amalgamation of gold and silver

i jCn' i ,0!} htcrature on alloys of gold is reviewed.— E. S. H  
Porosity of Cast Gold [for Dentistry] and Other Defects. Anon (Brit J

Dental Sci., Prosthetic Section, 1932, 77, 202-203)__Porositv In
may be due to insufficient feeding,’ thi use
pressure of lO -lo  lb./m 2 is recommended , or the incomplete removal of carbon 
residue from the mould. To secure ample feeding, a reservoir of n^lten 
metal should be provided by attaching to the sprue a ball of wax somewhat 
thicker than the thickest part of the casting.— J. C. C.
p Cî?e,"PifP0 .LDental] Casting Technique. Anoii. (Brit. J Dental Sci

T ’ 75’ 2 7 -32’ 51157 ) - A  detailed illustrated S u n T o f  
the method of making one-piece gold-alloy castings of bridge or partial 
dentures, using a centrifugal or an air-pressure casting machine.— J. C. C.
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Efficient Pig-Lead Stacker. Anon. (En-g. and Min. ,/., 1933, 134, 23).—  

Illustrates a pig-lead hoist, capable of stacking 3 loads of 35 pigs in one pile.
— R. Gr.

Lead. R. M. Santmyers (Mineral Ind., 1932, 40, 321-350).— Mainly 
statistics of production and consumption. The report includes a reprint on 
“  Metallurgy of Lead in 1931 ”  from the Editorial summary in Min. and Met., 
1932, Jan.— E. S. H.

A Note on the Prevalence of Lead Poisoning in India. R. H. Candy 
(Indian Med. Oaz., 1933, 68, 136-137; C. A ls., 1933, 27, 2505).— Plumbism 
is by no means uncommon in India. The principal source of the intoxication 
is the habit of “ tinning ” vessels, the metal being frequently adulterated with 
lead.— S. G.

Manganese. Chas. H. Behre, Jr. (Mineral Ind., 1932, 40, 360-371).—  
Mainly statistical. No important development in the technology', of man
ganese production or in the uses of the metal occurred during 1931.— E. S. H.

My Impressions of Development o£ Scientific Research in the Nickel Industry 
in America. Masawo Kamo (Japan Nickel Rev., L933,1, 10-16).— [In English 
and Japanese.]— S. G.

NickeHron Sponge Produced at Sudbury. Anon. (Blast-Fur. and Steel 
Plant, 1932, 20, 647); Nickel-Iron Sponge Made Direct from Ore by New Pro
cess. Anon. (Compressed Air Mag., 1932, 37, 3S53).— A note on the news 
that nickel-iron sponge has been produced by a direct process from Sudbury 
ore. The production figures of nickel of the various producing countries are 
given for 1930.— R. Gr.

Rhenium. Anon. (Mineral Ind., 1932, 40, 600).— Rhenium is being pro
duced in kilogram quantities by the Vereinigte Chemische Fabrik, Leopolds
hall.— E. S. H.

The Technical Recovery of Rhenium and Gallium. Anon. (Metallbörse, 
1932, 22, 690-691).— The recovery of these metals from certain residues 
obtained in working the Mansfield copper schist is described. Rhenium is 
Icaehed out as potassium perrhenate from the product obtained by a low- 
temperature roasting of residues containing molj'bdenum sulphide; the 
perrhenate is reduced to metal by hydrogen in the presence of sodium chloride. 
Gallium is recovered from residues rich in aluminium phosphate; about 
60 kg. per annum are obtained from this source at a cost of 11.10 per grm. 
The metal has been used for thermometers for use up to 1000° C. and for 
making non-poisonous dental amalgams.— A. R. P.

Tin. E. Baliol Scott (Mineral Ind., 1932, 40, 526-545).— Discusses the 
economic position during 1931, particularly the formation of the Inter
national Tin Pool and the system of compulsory restriction of production. 
The consumption of primary tin in U.S.A. during 1927, 1928, and 1930 is listed 
under the various consuming industries. No new' uses are reported.— E. S. H.

Special Possibilities of Arsine Poisoning [in Tin Refining]. ------- Nuck
a n d -------Jaffe (Arch. Gewerbepath. Gewerbehyg., 1932, 3, 496-508; C. Abs.,
1932, 26, 5520).— Cites cases of arsine poisoning which were caused by fumes 
given off during tin refining;— S. G.

The Osram Museum. Anon. (Automobiltech. Z ., 1932, 35, 257-258).—An 
account of the Osram Museum, Berlin. Here are demonstrated the develop
ment, manufacture, applications, and testing of the modem electric glow-lamp.

— P. M. C. R.
The Metallurgy and Uses of Zinc. Stanley Robson (Met. Ind. (Lond.),

1933, 42, 369-372, 421-424, 475-478).— Address to the London Local Section 
of the Institute of Metals. Early methods of production of zinc and the 
manufacture of zinc alloys are described. Details are given of the modem 
Belgian practice of extraction, including descriptions of the English, Belgian, 
Silesian, Horizontal, and Rhenish distillation furnaces, and the refractories
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used in the construction of the retorts. The production of refined zinc by 
electrolysis, by blast-furnace melting, and by electrolysis of the fused chloride 
are discussed. The economic aspects of the metal are reviewed, and its 
applications as protection against corrosion and its use in alloys are described.

Zinc in 1932. Julian D. Conover (Met. Ind. (N .T .), 1933, 31, 54).— A  
brief review.— A. E . P. '

Zinc. S. D. Strauss (Mineral Ind., 1932, 40, 566-590).— Statistical and 
economical.— E. S. H.
„M eta llu rgy  0f Zinc in 1931. W. R. Ingalls (Mineral Ind., 1932, 40, 591- 
nJS).' jno important innovations are reported, but improvements in distilling 
practice are described briefly.— E. S. H.

American and Canadian Producers oi Electrothermic and Electrochemical 
Products. Anon. (Electrochem. Soc. Preprint, 1933, May, 39-44).— A classified 
list of the names and addresses of producers of various metals, alloys, and 
chemical and refractory products produced by electrochemical and electro- 
thermic methods.— A. R. P.
t nnNeoo .Materials laboratory at Berkeley. Anon (Eng. News-Record, 1932, 
109, 284 _S6). A  description of the layout and equipment of the new 
Engineering Materials Laboratory of the University of California.— J. C. C. 

Standard Samples : General Information. Anon. (U.S. Bur. Stand. Circ., 
O' ^$32, H I ) . — An account of the function, selection, preparation, and 

uses of standard samples, with ordering and shipping regulations.— P. M. C. R.
Research in the: U.S.A. Anon. (Aircraft Eng., 1932, (38), 104).— Work 

done by the [U-S.J .National Advisory Committee for Aeronautics is reviewed,
i - i r  heading “  Structural Materials ”  reference is made to research on 
high-frequency fatigue testing of metals, to the study of the fatigue limit/ 
ultimate tensile strength ratio of light alloys, to protection of aluminium 
against corrosion, to light alloys for use at elevated temperatures, and to 
stainless steels.— H . S.

Chemical Refrigeration. Influence o£ Freon on Non-Ferrous Metals.
Anon.iMel.Jnd. (Lond.), 1932, 41, 83-84).— An abstract from an article in the 
Manchester Guardian Commercial, 1932, July 9, describing the use of a new 
refrigerant called Freon, consisting of diehloro-difluoro-methane (CC1.F-), and 
its action on non-ferrous metals.—5 .  H. W .
r> P ? , Si?rr, Ea,rIy, Metallurgy. IX.— The Bronze Age in Europe (contd.).
R. T. Rolfe (Met hid. (Lond.), 1932, 41, 123-126).— Discussion of the signi- 

P™0® bell-beakers, the origin of European metal working, the chronology 
of the Bronze Age in Europe, and the connection between the bronze industries 
in various parts of the Continent.— J. H . W .
T Story of Early Metallurgy. X.— Irish Gold. R. T. Rolfe (Met. hid. 

(Lond.), 193w, 41, 341-344).— An account of the occurrence of gold in Ireland in 
early times and of the mining of the metal in Wicklow in the eighteenth and 
nineteenth centuries.— J. H. W .
iii-F“ 1? Babylonian Jewelry. Sidney Smith (Brass World, 1932, 28, 115- 

•)-n7,n-aCCOllnt nletal work known to have been made in Babylon as early 
as 3o00-_500 B.C. and of the early use of cloisonne and cire -perdue casting is 
given.— J. H. W .

Exploiting Ideas. Zay Jeffries (Gas Age-Record, 1931, 68, 909-910, 914). 
— Industrial uses of gas, temperature control of furnaces, bimetallism, and 
international trade are amongst the topics briefly discussed. The develop
ment of cemented tungsten carbide cutting tools has rendered manv machine 
tools obsolete.—J. S. G. T.

properties of Pure Silicon. R. L. Templin (Metalsand Alloys, 1932, 3, 
ci ono/ • a ” na^ ’s' s of purest available silicon showed the presence of 

,o iron, 0-15%  aluminium, 0-05%  chromium, 0*05% titanium, 0-02%
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manganese, and 0-01%  copper, vanadium, and magnesium. Spectroscopic 
traces of beryllium, calcium, silver, lithium, lead, and sodium were also found. 
Compression tests were made on a specimen roughly 1 X 1 X 3J in. made by 
grinding a casting to shape; the breaking load is 13,470 lb./in.* and Young’s 
modulus (assuming the value in compression is the same as the value in tension) 
16,350,000 lb./inX The material breaks up into large fragments om failure 
by compression. The Rockwell C hardness exceeds 105. Photographs of the 
structure of cast rods are included.— A. R. P.

High-Temperature Products of Silicon. Frank J. Tone (Indust. and Eng. 
Chem., 1931, 23, 1312-1316).— The properties of silicon carbide are discussed 
and the accidental discovery of the manner in which silicon could be produced 
in the silicon carbide furnace is described.— F. J.

Some of the Newer Uses of Silicon Carbide. Charles McMullen (Mel. Ind. 
(Lond.), 1931, 39, 35-36).— Abstract of paper read before the Electrochemical 
Society. See this J., 1932, 50, 279.— J. H . W .

Definition of Bimetal. Anon. (MctaUwirtichaJt, 1932, 11, 452).— Recom
mendations of the Deutsche Gesellscliaft fiir Metallkunde for a uniform use of 
the terms bimetal, doubl6, electroplated, galvanized, and leonic (leonisches) 
material.— v. G.

Some Aspects of the Selection of Engineering Materials. L. B. Hunt 
(Found. Trade J., 1932, 47, 384-385, 397-398; and (abstract) Met. Ind. 
(Lond.), 1933, 42,¡97-100, 129-131).—-Read at a joint meeting of the London 
Sections of the Institute of Metals and the Institute of British Foundry- 
men. The following points were discussed: the tendencies in engineering 
practice; interpretation of tost results; the mechanism of failure in metals; 
cohesion and slip; methods of slip-resistance (grain-refinement by modifica
tion : roughening the slip-planes by adding a second metal which enters into 
solid solution: the presence of a second phase); the action of phosphorus in 
cast iron; the basis for the selection of material; the function of chemical 
analysis; correlation with microstructure; significance of mechanical tests; 
value of elongation figures; notched-bar test, and fatigue testing.— J. H. W .

Discussion on L. B. Hunt’s Paper on Some Aspects of the Selection of 
Engineering Materials. C. H . Kain. H . J. Gough. J. Cartland. S. L.
Archbutt. A. J. Murphy. -------  Curzon. H. G. Summerfield. W . C.
Devereux. L. B. Hunt (Found. Trade J., 1933, 48, 25-26, 161, 168).—  
Cf. preceding abstract. C. H. K . suggested that engineers should specify 
material which could be readily cast or forged into a perfectly sound part. 
H. J. G. doubted the applicability of the true cohesive force as determined 
by the force required to break atoms apart; queried the statement that 
the Izod was not a shook test, and commented on the abuse of the 
Stanton test. J. C. asked for means of specifying the microstructure, and 
remarked that 2 materials each with zero elongation might give very different 
angles of twist. S. L. A . commented on the grain-refinement in the modi
fication of silicon-aluminium alloys; A. J. JI. discussed creep values and
H. G. S. asked for a ratio between “  experimental value ” and “ service value.” 
W . C. D. questioned the great value of elongation tests and stressed the con
nection between grain-size and elongation, considered that the impact test 
was a shock test and thought that the repeated impact test was of considerable 
value. L. B. H. replied.— J. H. W .

Recent Developments in Engineering Materials. T. H. Turner (J. Inst. 
Production Eng., 1931, 9, 248-262).— An address. Non-ferrous materials 
discussed include zinc, tin, and aluminium alloy die-castings, magnesium and 
aluminium casting alloys, and aluminium-brass condenser tubes.— J. C. C.

An Engineer’s Conception of Matter and Its Application to Materials of 
Construction. E. W . Stedman (J. Roy. Aero. Soc., 1932, 36, 861-882).— A 
memorandum intended to give those engineers who have not the time or



opportunity to study the latest books, a working idea of the trend of modern 
investigations. The physics of the atom, the liquid, gaseous, and solid 
states, the crystalline structure of metals, conductivity, solid solutions, 
metallic compounds, hardening of metals, and heat-treatment of light alloys 
and steels are treated briefly.— H. S.

Some Phases of the History of Chemical Engineering. Walter L. Badger 
( . -Education,. 1932, 22, 691-707).— An historical survey of chemical 
engineering methods from early times. The successive use of copper, stone
ware, wood, lead, and iron ns piping materials, the development of pump

f 11 an,d construction, and the growth of heating and evaporating plant 
are traced, with illustrative plates.— P. M. C. R.
oi o ^ iSnfrCl?mS on ®ucklinS- Edmond Mareotte (Science et Industrie, 1932,16, 
313-319) — The clanger of buckling, formerly guarded against by the 
introduction of high factors of safety into the empirical formulas common in 
structural work, is greatly increased in the case of the complex stresses occur
ring in such members as machine or aeroplane parts. After a brief discussion 
of certain cases, and of experimental methods of study, an analogy is traced 
between the inception of buckling and the “  natural ”  elastic limit (the point 
at which Luders lines make their appearance). A  preliminary series of tests 
on models, designed to supplement and check results obtained by calculation, 
is outlined, and the necessity of much more such work is emphasized.— P. R.
P t J i .  68 ln- a 'vithT Two Holes, and the Examination of Cognate 
Problems. >_einen Yokota (J. Fac. Eng. Tokyo Imp. Univ., 1932, 20, 101— 
■113). [ln English.] A  mathematical treatment.— E. S. H.

The British Association Standards of Electrical Resistance, 1862-1932. 
non. (Nature, 1932,130,600-601).— An historical review. Standard resistance 

coils of platinum made in 1865 preserve their original value unchanged at the 
present day, whilst all the coils made of alloys have changed.— E; S. H.

Experiments to Decrease the Limit of the Temperatures Obtained. W. H. 
Keesom (I roc. K .A kad. Wet. Amsterdam, 1932, 35, 136-143).— [In English.] 
A  temperature of 0-71 abs. is reached in a volume of 5 c.c. by exhausting the 
vapours from liquid helium. The lowest pressure obtained above the liquid 
helium was 0 003 j mm. A  vessel is described in which liquid helium can be 
transported from the liquefier to an apparatus.— E. S. H.

a Method for Correcting for Incomplete Thermal isolation in Measure
ments of Small Heat Capacities. W . H. Keesom and J. A. Kok (Proc K  

l f msUrdanl'. 19j>2> ,35. 294-300).— [In English.] A  method is 
worked out for correcting for heat exchange with the surroundings when 
measuring very small heat capacities after Nernst and Eucken’s method under 
conditions such that thermal isolation is incomplete.— E. S. H.

Graphical Method for Converting Atomic Per Cent, into Weight Per Cent. 
Arne Olander {Indust, and Enq. Chem. (Analyt. Edn.), 1932, 4 438)— The 
method depends on Menelaos’ theorem that if a line from a point O outside a 
triangle ABC  on the extension of one of the sides BA  intercepts the other 
two sides, CA in I) and CB  in E, then (OA-BE-CD)IOB-CE-DA) =  l .  If 

RS+i ° f  thatof B, A D  the weight %  of A, and CD  that
of B, then BE  is the atomic-% of .4 and CE  the atomic-% of B.— A. R. P.
ao ™ tm°Ile$ii0ntby E!eotrostatic Precipitation. Anon; (Mech. World, 1932, 
»¿. .IJ-iU).— Electrostatic precipitation provides a method of cleaning in
dustrial gases to a degree of fineness which is difficult to obtain by other 
methods, such as filtering or scrubbing. The process is described and illus
trated and a plumber of applications, including metallurgical ones, are
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Elementary Metallurgy for Engineers. By G. ! ’. C. Gordon. Pp. ix +  156, 
25 illustrations. 1932. London: Constable & Company, Ltd. (8s. 6d.)
In  this short v o lu m e  o f  156 pages an  attem pt is m ade to  present in  sim ple language a 

general outline o f  the sub ject o f  engineering m etallurgy In elem entary form . The b ook  is 
Intended, prim arily, fo r  the you n g  engineer, b u t  the you n g  m etallurgist m ight also read it  w ith  
advantage, as w e ll as a ll those Interested in  the m etallurgical side o f  engineering. In  dealing 
w ith  an  im portan t subject in  an elem entary m anner, d ifficu lty Is som etim es experienced In 
sum m arizing the subject sufficiently w ith ou t detracting from  its value. The author, how ever, 
lias m et th is difficu lty in  a very  practical form , and has produced a b o o k  In w hich  few  essential 
deta ils are om itted .

The chapter o n  the testing o f  m aterials Is b r ie f, bu t, a t the same tim e, contains sufficient 
Inform ation, particu larly on  the question  o f  fatigue, t o  induce  the new  reader to  seek for  
further in form atlon , and the sam e remarks app ly  to  the chapters on  the prod u ction  o f  structural 
steels and forgings. Special attention  is devoted  to  the therm al changes in  m etals, a  know ledge 
o f  w hich is so essential to  the beginner, and w hich  are dea lt w ith  as fu lly  as space w ill  allow .

In  the chapter on  m etallography and m acrograpliy m ore space m ight have been  given  w ith  
advantage to  the various m acrographic m ethods o f  exam ination . N on-ferrous m etals are 
considered briefly  y e t  very  concisely  in  a special chapter. T h e m etals and a lloy s  dealt w ith  
include copper, alum inium , brasses, bronzes, alum inium  a lloys, cu p ro -n ick c l a lloys, and w hite 
m etals, and a brie f reference is  a lso  m ade to  m ethods o f  p rotection  such  as galvanizing, 
m etallization, enam elling, and the use o f  alum inium  paint.

The final chapter deals w ith  the selection  o f  m aterials, and sufficient is said in it  to  show  how  
Im portant a know ledge o f  m etallurgy is t o  a ll those engaged in  the engineering Industry. The 
b o o k  is  Illustrated b y  a num ber o f  photographs show ing various structures in m etals and  various 
types o f  failures.— J . W . D on a ld so n .

Overstrain of Metals and Its Application to the Auto-Frettage Process of 
Cylinder and Gun Construction. By A. E. Macrae. Med. 8vo. Pp. ix +  
378, with 246 illustrations. 1930. London: H.M. Stationery Office. 
(21s. net +  postage.)
In  m any engineering designs th e  perm issible w ork ing stress is obtained  b y  div id in g the 

ultim ate tensile strength o f  the m aterial b y  a fa ctor  o f  safety w hich  experience has show n to  
be appropriate t o  the particu lar w ork ing con d ition s o f  the constructional m aterial, and despite 
the large num ber o f  investigatory tests w hich  have been carried out, the factor  o f  safety, in  
m any cases, is s till a fa ctor  o f  ignorance. A ccord in g ly , i t  is  p leasing to  find th at in  the auto- 
frettage process o f  the m anufacture o f  guns, design  is based on  the results o f  experim ental 
w ork  o n  the stress-strain characteristics o f  the m aterials used, and th at the fa ctor  o f  ignorance 
is practically  elim inated. A  fu ll  description  o f  th is achievem ent is n ow  available in  M ajor 
M acrae’s b o o k . T h e in tending reader shou ld  understand, howrever, th at the b o o k  is  a lm ost 
entirely concerned w ith  auto-frettage o f  th ick  cylinders and related problem s, and cannot 
pretend to  be  a treatise on  the general sub ject o f  overstraining o f  a ll k inds o f  ferrous and  non- 
ferrous m etals.

The earlier chapters o f  the b o o k  g ive in  considerable detail the results o f  tests in  w hich the 
breakdow n and  restoration o f  the elastic properties o f  certain steels and other m etals have been 
exam ined. I t  is  o f  interest to  n ote  that D a lb y  optica l recorders and testing m achines were 
used in  th is w ork , and th at interesting results o f  the effects o f  low -tem perature treatm ents on  
steels are recorded. E quations fo r  the stress-strain relationships In th ick  cylinders and for  
cylinders subjected  to  auto-frettage (internal pressure producing residual stresses) are then 
d ev e lop ed ; b u t  it  m ust be  rem arked th a t the m athem atical treatm ent is rather elem entary 
an d  diffuse, although the detailed num erical illustrations arc p robab ly  useful. The apparatus 
used in  auto-frettage is  then described, fo llow ed  b y  detailed  calcu lations, m anufacturing 
m ethods, and tests on  m on ob loc  guns and bu ilt-up  cylinders.

T h e b o o k  is n o t  a “  readable ”  b o o k , and its arrangem ent is such that it  is  n o t  very  co n 
ven ien t for  reference purposes, b u t it shou ld  prove  very  valuable to  those engaged in the 
design o f  th ick  cylinders, and  it  also places on  record a large am ount o f  accurate data on  stress- 
strain relationships beyon d  the elastic range w hich  shou ld  find useful app lication  in  other 
directions.— G. A . H a n k in s .

Definitions and Formulae for Students (Metallurgy). Compiled by E. R . Taylor. 
Pp. iv +  44. 1932. London : Sir Isaac Pitman & Sons, Ltd. (6d. net.)
The o b je c t  o f  this little  b o o k  Is to  p rov id e  students and those engaged in the business side 

o f  the m etal trades w ith  definitions o f  the terms used b y  m etallurgists. The term s aro
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arranged alphabetically in six sections, covering respectively : general m etallurgy, pyrom etry, 
iron  and steel, foundry-w ork , fuels and refractories, formula) and tests. Taken as a w hole, 
the defin itions given  are terse and to  the p o in t, b u t in som e instances a  certain degree o f  vague
ness is apparent, e.g . coring , cupellatlon , electron , creep, and in others the definition given Is 
n o t  sufficiently accurate, e.g . g o ld  bu llion , w hite g o ld , gas pyrom eter. In  tw o places it  is 
stated that British silver coinage contains 025/1000 o f  silver. Nevertheless, the b ook  should 
prove  sufilciently in form ative to  those fo r  w hom  it  was w ritten.— A . R .  P o w e l l .

Die Elektrometrische (Potentiometrische) Massanalyse. Von Erich Müller. 
Fünfte, verbesserte und vermehrte Auflage. Med. 8vo. Pp. xx +  276, 
with 92 illustrations. 1932. Dresden und Leipzig: Theodor Steinkopf. 
(Geh., R.M. 14.50; geb., R.M. 16.)
In  the seven years w hich  have elapsed since the fou rth  ed ition  o f  this b ook  appeared 

considerable advances have been  m ade in the field o f  potentiom etric analysis, b o th  in  its 
scope and in  its  technique, and Dr. M üller and his collaborators have been am ong the forem ost 
w orkers in  these developm ents. In  preparing th is ed ition , the author has token the oppor
tu n ity  o f  rew riting a considerable portion  o f  the b ook , in order to  incorporate the m ost im portant 
and  useful o f  these im provem ents. The practical part has been rearranged in a  system atic 
w a y  based on  a  scientific classification o f  the reactions in volved . The new  b ook  provides a 
thorough  grounding in the theoretical principles o f  potentiom etric analysis and in  its practical 
applications, and should therefore be o f  great value to  advanced students as well as to  practising 
analysts. N o  general in d ex  o f  the usual type is includ ed , b u t there is a  table o f  contents 
fo llow ed  b y  tables show ing the various determ inations and separations included  in the b ook , 
and an alphabetical in dex  to  authors and references. The b o o k  is beautifu lly  printed, and the 
paper and illustrations are a cred it to  the printers and publishers. The price is very  reasonable 
fo r  this type o f  b ook .— A . R . P o w e l l .

Forschungsarbeiten auf dem Gebiete des Schweissens und Schneidens. Heraus
gegeben im Aufträge des Deutschen Azetylenvereins von W . Rimarski. 
(Gesehweisste Kunstschmiedearbeiten, Azetylenschweissung im Stahlbau, 
Zusatzwerkstoffe, Form des Sauerstoffstrahls bei Schneiddüsen, Ober
flächenhärtung, Gleichdruckanlagen, Siliziumwasserstoff, Wasserdampfein
fluss auf die Temperatur der Azetylen-Sauerstoff-Flamme, Prüfung ex
plosionssicherer Schmiermittel.) Siebente Folge. Mit Beiträgen von H. 
Richter, H. Holler, W . Hoffmann, E. Streb, W . Geldbach, M. Maier, H. Malz, 
und H. v. Conrady, 51. Maier und E. Zorn, W . Rimarski und H. Friedrich, 
W . Rimarski und M. Konschak, H. Jooss, M. Konschak, W . Rimarski und 
K . Noack, H . Kahle. 4to. Pp. 120, illustrated. 1932. Halle a. S .: Carl 
Marhold. (Kart, R.M. 4.90.)
This is yet another co lle ct ion  o f  papers b y  D r. lUm arski and his collaborators on  a ll phases 

o f  gas-w elding tech n ology . There are fourteen  papers, o f  w hich  five w ill be o f  interest m ainly 
to  the ferrous m an, one deals w ith  copper w elding, tw o  w ith the design o f  blow pipe nozzles, 
three w ith  plant, and three w ith  w elding gases. The papers o f  m ost im portance from  the poin t 
o f  v iew  o f  the non-ferrous w elder have already appeared in the journal A u togen e  M eta llbear
beitung  and have been  abstracted in  this J ou rn a l. T h ey  are G e ld b a ch : “  The Inliuencc on 
the W eld in g  o f  Copper o f  Sm all A dditions In the W eld in g K o d s "  (this J . ,  1932, 50, 187); 
J o o s s :  “ C ontribution  to  tile  K n ow ledge o f  the Temperature o f  the O xy-A cety lenc Flam e, 
tho E ffect o f  W ater V apour in the A cetylene, and the Consequent E ffect on  W eld in g  ”  (th is 
J . ,  1932, 50, 501 ); lUm arski and F r ie d r ich : '* Procedure for  Testing the Safety in  W orking 
o f  A cetylene Equal-Pressure P lant ”  (th is J . ,  1932, 50, 699).— H . W . C . H io s e t t ,

Handbook of Chemistry and Physics. A Ready Reference Book of Chemical 
and Physical Data. Edited by Charles D. Hodgman. Seventeenth Edition. 
Fcap. 8vo. Pp. xiii - f  1722. 1932. Cleveland, O .: Chemical Rubber 
Publishing Co. (S6.00.)
The seventeenth ed ition  o f  th is usefu l b ook  o f  reference differs in m any poin ts from  the 

previous ed ition . A m on g notable a ltefations are the add ition  o f  tables o f  (i) m agnetic suscepti
b ility  o f  both  inorganic and  organic substances; (ii) refractive in dex  o f  aqueous solutions o f  
su crose ; (iii) the arrangem ent o f  e lectron  orb its ; (iv ) correction  o f  bo ilin g  p o in t to  standard 
pressure; (v ) variation  o f  vapou r pressure w ith  tem perature; and several m athem atical tables. 
The tables o f  flame and bead  tests, ox idation  and reduction  potentials, cubical expansion o f 
so lids, specific heat o f  gases, specific rotation  and wire gauges have been  com plete ly  revised. 
T h e outstanding change, how ever, in th is ed ition  is  the revision and extension  b y  m ore than 
1000 com pounds, o f  the table o f  physical constants o f  organic com pounds. Th is table gives
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th e  n an »', synonym , form ula, m olecu lar w eight, crystalline form , colou r, specific gravity, 
m elting p o in t, bo ilin g  p o in t  and so lu b ility  in w ater, a lcoh o l, and ether o f  m ore than 4000 
organic substances.

The han dbook  la excellently  produced  and contains a  large quantity  o f  data  frequently 
required b y  chem ists and physicists, w hom  it  w ill save m uch w eary searching In the literature. 
J t- can be  w arm ly recom m ended to  these and to  others w orking in engineering and other branches 
o f  pure o r  app lied  science.— J a m es F . Sp en c er .

Kelly’s Directory of the Engineering, Hardware, Metal and Motor Trades 
(Including the Wireless Industry) Throughout England, Scotland, and Wales.
Twentieth Edition. 6 .| x  10 in. Pp. lvi - f  2661.+  35 +  115. London : 
Ivelly’a Directories Ltd. (45s. net.)
T h is D irector}' should prove  invaluable to  all connected  w ith  o r  interested in the m etal 

trades. I t  Is designed to  give com plete lists o f  those engaged in the trades m entioned in  the 
title  o f  the volum e and in various oth er businesses and occupations allied thereto. Its  w ide 
scope Is indicated b y  the fa ct that m erely the in d ex  to  the trades listed covers no fewer than 
fourteen pages o f  c lose ly  printed m atter. The geographical arrangem ent o f  the b o o k  is very 
conven ient, as it enables one to  turn up the entry o f  any tow n In the U nited K in gd om , and find 
there the names o f  loca l firms and Individuals listed accord in g to  their trades. A nother useful
section  o f  the D irectory  is that conta in in g  a com prehensive list— coverin g  115 pages__o f
proprietary articles and trade nam es, w ith  the addresses o f  the makers.

American Institute of Mining Engineers. American Institute of Mining 
Engineers Series: Technical Writing. By T. A. Rickard. Third edition. 
Pp. x i-j- 337. Choice of Methods of Mining and Metallurgy. .4 Record 
of Experience in Making Engineering Decisions. By Pope Yeatman, 
Robert E. Tally, F. W . Bradley, E. De Golyer, Howard X . Eavenson, 
L. D. Ricketts, Arthur L. Walker, W . H. Bassett, Eugene McAuliffe, Newell 
G. Alford, and A. B. Parsons. Pp. ix 17S. Mineral Economics. 
Lectures under the A uspices of the, Brookings Institution. By H. F. Bain,
E. C. Eckel, J. R. Finlay, J. W . Frey, J. W . Furness, D. F. Hewett, C. E. 
Julihn, C. K . Leith, L. Logan, G. F. Loughlin. R, S. McBride, T. T. Read,
E. B. Swanson, F. G. Tryon, and F. E. Berquist. Pp. x +  311, with 31 
illustrations in the text. A History of American Mining. By T. A. Rickard. 
Pp. xii -f- 419, with 27 illustrations in the text. The Examination of 
Prospects. A  Mining Geology. By C. Godfrey Gunther, revised by Russell
C. Fleming. Second edition. Pp. ix 4- 220, with 65 illustrations in the 
text. Demy 8vo. 1932. New York: McGraw-Hill Book Co., Inc.; 
London : McGraw-IIill Publishing Co., Ltd. (five volumes, £3 15s. net).

 ̂ The last fou r books o f  this series are o f  interest on ly  to  those, conccrned in prospecting, 
m ining, and ore dressing a lthough the second  b o o k  has an interesting chapter on  “ Learning 
how  to  Refine and Cast C op per." T h ey form  a  m ost interesting an d  instructive scries fo r  all 

y °  n̂tend to  fo llow  any  o f  these professions. The first b o o k  has already been  reviewed in 
this J o u r n a l and th is ed ition  is sim ilar to  the second  in a ll respects except that several m inor 
errors therein have been rectified . W e can th orough ly  recom m end a purchase o f  the series 
to  a ll m ining and metallurgical students.— A . E . POWELL.

Bibliography of Bibliographies on Chemistry and Chemical Technology. 
Second Supplement 1929-1931. Compiled by Clarence J. West and D. D. 
Berolzheimer. (Bulletin of the National Research Council. Number 86.) 
Sup. Roy. 8vo. Pp. 150. Washington, D .C .: National Research Council 
of the National Academy of Sciences. ($1.50.)
This bulletin  Includes the blbllographtes which have' been pub] ¡shed'betw een 1929 and 1931, 

as w ell as som e w hich were om itted  from  the earlier bulletins N os. 50 and 71. Quite a num ber 
o f  sub ject headings are included fo r  the first tim e. I t  should prove o f  great use to  those in 
search o f  in form ation  on  published bibliographies on  a ll branches o f  chem istry and chem ical 
technology, w hether these appear in books, journal articles, o r  encyclopa:d ia articles.

— A . 11. P o w e l l .
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An Investigation oi the Electrochemical Properties of Light Metals and 
their Alloys.—I. Masuo Kawakami (Kinzoku no Kenkyu, 1933, 10, (5), 211- 
219).— [In Japanese.] This paper deals with the preliminary measurement 
of the single potentials of aluminium in various solutions with respect to 
the normal calomel electrode, for the purpose of obtaining information 
concerning the electromotive behaviour of aluminium.—S. G.

An Allotropic Transformation of Barium in the Solid State. E. Rinck 
(Compt. rend., 1931, 193, 1328-1330; C. Abs., 1932, 26, 1492).—The melting 
point of pure barium prepared by distillation under argon is 710° ±  2° C. Dis
continuities at 375° C. in the cooling curve and in the electrical conductivity 
indicate transformation into an allotropic form at this temperature.— S. G.

Variation of the Magnetic Properties of Barium with Temperature. 
[Allotropy of Barium.] C. T. Lane (Phys. Rev., 1933, [ii], 44, 43-45).— The 
mass susceptibility of barium has been determined above room temperature, 
and increases from +  0-147 X 10 ~6 at 20° C. to +  0415 X 10"6 at 400° C. 
The susceptibility-temperature curve shows a break at 350° C., indicating that 
two modifications exist; this agrees with the work of Rinck (preceding 
abstract), who found a sharp break in the electrical resistance-temperature 
curve at 370° C. The existing theory of paramagnetism cannot account for 
the present curves showing an increase in paramagnetic susceptibility with 
increasing temperature. Details are given for the preparation of rods of 
barium free from contamination.—W. H.-R.

The Thermal Expansion of Bismuth Single Crystals. T. L. Ho and A. 
Goetz (Phys. Rev., 1933, [ii], 43, 213).—Abstract of a paper read before the 
American Physical Society. The thermal expansion of bismuth crystals 
with known admixtures of electronegative and electropositive impurities in 
small concentrations has been determined between room temperature and 
the melting point. The decline of the expansion coeff. before the melting 
point, as reported previously by Roberts and by the authors, could be verified; 
it was found, furthermore, that admixtures cause definite changes in the 
thermal expansion at temperatures characteristic for the impurity present, 
which is interpreted by the influence such admixtures have on the habitus 
of the mosaic structure of these crystals.—S. G.

Magnetostriction in Bismuth Single Crystals. A. Wolf and A. Goetz (Phys. 
Rev., 1933, [ii], 43, 213).— Abstract of a paper read before the American 
Physical Society. The magnetostriction of bismuth single crystals has been 
measured in the longitudinal field of a solenoid at approx. 20,000 gauss in two 
different directions to the principal axis [111] of the crystal. The observations 
were made in stationary field conditions which renders the experiments 
isothermal in contradistinction to the adiabatic method of Kapitza. The 
crystals of pure bismuth gave as moduli of magnetostriction (defined by 
Al/l =4 H2/'2 x  to,) to,n =  +  5-7 x  10'10 and tn,j_ =  — 7-0 x  10'16; i.e. the 
dilatation occurs parallel to [111] and a contraction normal to [111] measured 
in the direction of the field lines. These values support Kapitza’s recent 
measurements fairly well quantitatively. Furthermore, the influence of 
foreign atoms embedded in the crystal was checked and the effects found 
have been compared with the known influences on crystal diamagnetism, 
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For impurities with one valency less than bismuth (lead, tin) a decrease of 
m. i was found which caused the effect to disappear (jra,j_ =  0) at concentra
tions of 0-45% for tin and 1 -9% for lead. For larger concentrations the effect 
chances its sign into a dilatation in which finally the values are almost twice 
as large as the original ones. The atomic influence on the magnetostriction 
reaches 0 in the neighbourhood of concentrations close to the solubility limit 
of the admixture in bismuth. Similar but more complex effects were found 
for Electronegative impurities (tellurium) have influences similar to
the previously reported effects of electronegative admixtures on crystal- 
diamagnetism.— S, G. „  . . .  _. . „  , , .  ,

An Allotropic Transformation of Calcium in the Solid State. KincK 
(CompL rend., 1931, 192, 421-423; G. Aba., 1931, 25, 2355).— Heating and 
coolin^ curves for calcium exhibit a horizontal portion that reveals a point 
of transition between two solid forms of calcium. Below 450° C. the stable 
form is a-calcium; between 450° C. and the melting point at 848 C. the 
stable form is (3-calcium. The curve of electrical resistance vs._ temperature 
exhibits a break at 450° C. The change from ¡3- to a-calcium involves con
traction in volume. Attempts to retain [3-calcium at room temperature by 
rapid cooling were unsuccessful.—S. G.

Measurement of Contact Potential Differences between Different Faces of 
Copper Single Crystals. H. E. Farnsworth and B. A. Rose {Pliys. Rev., 1933, 
[iij. 43, 375).— Abstract of a paper read before the American Physical Society. 
Measurements on contact potential difference between the (111) an d  (100) 
faces of single crystals of copper, as a function of the time of outgassmg in a 
High vacuum, were made by the standard Kelvin null method. Care was 
first taken to obtain smooth surfaces etched parallel to the desired planes 
with practically no etching parallel to other planes. Two sets of observations 
with different experimental tubes show that the (111) face assumes a positive 
potential with respect to the (100) facc. This value increases rapidly from 
near zero to about 0-4 v. during the first few hours of outgassing at dull red 
heat, and then more slowly to a limiting value of 0-463 ±  0-002 at 70 hrs. 
and remains constant to at least 150 hrs. In one case the value decreased by 
further heating at temperatures which exposed other faces by evaporation. 
Observations were taken at a pressure of about 10'7 mm. mercury as measured 
on an ionization gauge. Although the present outgassing is not complete, 
it is more than that required to reduce the surface gas layer to such a thickness 
that it possesses a definite crystal structure related to that of the underlying 
copper, as shown by Farnsworth. Hence, the above result should be 
characteristic of surface gas crystals on copper.—S. G.

Atomic Weight of Lead from Cyrtolite. G. P. Baxter and Chester M. Alter 
(Science, 1932, 76, 524-525; C. Abs., 1933, 27, 639).—The lead from thorium- 
free cyrtolite from Bedford, N .Y .. U.S.A., was extracted by hydrofluoric acid 
and purified by «¡crystallization of the nitrate and chloride, and by sublima
tion in hydrochloric acid. A weighed quantity of the fused salt was 
precipitated with a weighed, nearly equivalent amount of pure silver, and 
the end-point of the reaction determined ncphelometrically by the equal 
opalescence method. Comparison experiments were carried out with common 
lead (atomic weight 207-22) and lead from Swedish kolm (atomic weight 
206 01). The average atomic weight of lead from cyrtolite was 205-924, 
indicating the practical absence of common lead, wherefore the lead- 
uranium ratio may be used for the geological age estimation. The low value 
is difficult to understand in the light of (1) Aston’s value of the isotopic weight 
of radium-lead, 205-9S ±  0-02, if the factor for converting from the physical 
to the chemical scale is 1-00022; and (2) the ratio of Pbs0° to Pb207 in pure 
uranium lead from Katanga, which is 93-3 to 6-7 as found by Aston. The 
minimum atomic weight to be cxpected is 206-03.—S. G.
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The Solubility o£ Metallic Lithium in Liquid Ammonia at Low Temperatures.
Warren C. Johnson and M. M. Piskur (J. Physical Chon., 1933, 37, 93-99).— 
Tho vapour pressures of solutions of lithium in liquid ammonia have been 
determined at high lithium concentrations at 0° C., — 32-7° C., — 33-2° C., and
— 03-5° C. Tho results show that the solubility of metallic lithium in liquid 
ammonia increases appreciably from — 63-5° C. to 0° C.—J. S. G. T.

The Electrochemical Properties o£ Light Metals and their Alloys.— II. 
Masuo Kawakami (Kinzoku no Kenkyu, 1933, 10, (5), 220-226).— [In 
Japanese.] Tho measurement of the single electrode potential of magnesium 
is dealt with. The experiments wero carried out as in the case of aluminium 
(seo J., this volume, p. 481). The electrode potential of magnesium has been 
found generally more basic than frith aluminium; the former, therefore, 
has been considered to be more easily corroded than the latter. The results 
present a general idea of the electrochemical behaviour of magnesium.— S. G.

Empirical Formula for the Relation between the Temperature and Pressure 
of Saturated Vapour. [Vapour Pressure of Mercury.] A. Adamson (Mem. 
I ’roc. Manchester Lit. Phil. Soc., 1931-1932, 76, 1-9).-—Empirical formula} 
are given connecting the vapour pressures of saturated vapours with tho 
temperature. For mercury between 100° and 420° C., the departure from 
experimental values of p  is less than 0-4%, the pressure ranging from 0-28 to 
2120 mm.— W. H.-R.

The Electrocapillary Maximum for a Mercury Electrode in Contact with a 
Solution containing Mercurous Ions. S. R. Craxford (Phil. Mag., 1933, [vii], 
16, 66-79).— It is shown experimentally that the evidence, derived from two 
methods of determination, that the potential of the electrolytic null-point 
for a mercury electrode in contact with mercurous ions is near +  0-5 v., is 
really without value. The Gibbs method of treatment is inapplicable to 
tho treatment of the polarized inter-phase, which is best discussed by tho 
Lippmann treatment.—J. S. G. T.

The ESect of High Electrostatic Fields on the Vaporization of Molybdenum.
G. B. Estabrook (Phys. Rev., 1933, [ii], 43, 383).— Abstract of a  paper read 
before the American Physical Society. It has been found for wires of varying 
diameters, that, (1) for field strengths of about 0-52 x 10° v./cm. or less at 
the wire surface, there was no change in the rate of change of resistance with 
time and henco in the rate of vaporization on application of the field; (2) for 
field strengths above approx. 0-52 x 10° v./cm., as successively higher fields 
were applied, the rate of vaporization first decreased slowly, then more 
rapidly, and finally asymptotically toward zero at field strength over
1-8 x 10r> v ./cm .; (3) with increasing temperatures, the same field strength 
applied at the surface of a wire produced progressively smaller decreases 
in the rate of vaporization; (4) when there was an effect on the rate of 
vaporization, sudden increases in resistance occurred when the field was 
applied, and sudden decreases when it was removed. A decrease in 
vaporization rates was found for platinum, along with a sudden increase in 
resistance on applying tho field, and a sudden decrease when the field was 
removed. Worthing has reported similar results for tungsten except that 
the sudden increases and decreases were opposite to those of platinum and 
molybdenum.— S. G.

The Temperature Dependence of Young’s Modulus for Nickel. Jerrold 
Zacharias (Phys. Rev., 1933, [ii], 44, 116-122).—A method is described for 
the measurement of Young’s modulus. Tho metal in the form of a rod is 
cemented to a rod of quartz so as to form a composite piezo-electric oscillator 
by means of which the fundamental frequency of free longitudinal vibration 
of the rod can be determined, and is simply related to the Young’s modulus. 
Tho moduli have been determined between 30° and 400° C. for single crystals 
of purified nickel containing 0-11% molybdenum, and for polycrystallino
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commercial nickel annealed at various temperatures. With commercial 
nickel annealed at 900° or 1100° C. and then slowly cooled, the modulus first 
decreases with increasing temperature to form a minimum between 150° 
and 200° C., increases to a maximum at the Curie point, and then decreases 
-linearly with temperature. A similar behaviour was noted for the single 
crystal slowly cooled from 1450° C. For commercial specimens heated to 
700° C. and slowly cooled, and for all specimens quenched from 1100° C., 
the maxima and minima are absent, and the moduli diminish with increasing 
temperature, the curves showing changes in direction at the Curie points. 
The bearing of these results on the internal friction is discussed. [iVo/e by 
Abstractor.—The synopsis refers to experiments on hard-drawn specimens, but 
these arc apparently those heated to 700° C. and slowly cooled.]—W. H.-R.

The Contamination of Nickel Crystals Grown in a Molybdenum Resistance 
Furnace. Andrew Dingwall, Jcrrold Zacharias, and Sidney L. Siegel (Electro- 
chem. Soc. Preprint, 1933, Sept., 395-400).— When high-purity nickel was 
melted in an alundum crucible in a molybdenum wire-wound resistance 
furnace, the metal absorbed 0-1% of molybdenum. This contamination was 
avoided by surrounding the crucible with a gas-tight porcelain tube, but this 
led to contamination of the nickel by silicon, although to only a relatively 
small extent. These results show that before making physical measurements 
it is necessary carefully to test purified metals after melting and working to 
ascertain whether they have taken up any impurities.— A. R. P.

Diffusion of Hydrogen through Palladium. Effect of Pressure, Temperature, 
and the State of Purity of the Metal. ' Victor Lombard and Charles Eichner 
(Compt. raid., 1933, 196, 1998-1999).—Measurements of diffusion were 
made with thin plates of commercial palladium after prolonged heating at 
about 500° C. in a current of hydrogen. The rate of diffusion of hydrogen 
from a region of pressure P  to a region of vacuum was given, for various 
values of P  up to atm. pressure, by D =  K P °-5<J with plates 0-097 and 0-099 
mm. thick, but with a plate 1-027 mm. thick and at 490°-570° and 617° C-, 
the equation became D =  KP° S. In the case where the second region was 
under pressure P, the equation was D =  K(P °-5 — p0-5). For various 
temperatures between 350° and 850° C. the most satisfactory equation for

2022

the “ specific diffusion”  was found to be A>n =  20-737'*c 2 (cm.3, hr.,
cm.2, mm. thickness). The permeability of palladium is considerably affected 
by the purity of the metal.—-J. H. W.

X-Ray Scattering Power of Metallic Silver for Ka Copper Radiation. 
Ludwik Chrobak (Z. Krisl., 1933, 84, 475-477).— [In English.] Using 
particles of silver having a diam. of 0-001 mm., absolute intensities of the 
reflections have been obtained, and the F-values have been calculated there
from.— E. S. H.

Revision of the Atomic Weight of Tellurium. Analysis of Tellurium Tetra- 
bromide. O. Honigschmid. R. Sachtleben, and K . Wintersberger (Z. anorg. 
Chan., 1933, 212, 242-256).— The analysis gave a value of 127-61 for 
tellurium.—M. H.

The Extension of Tin Crystals. J. Obinata and E. Schmid (Z. Physik, 
1933, 82, 224-234).—Investigations of the extension of crystals of white tin 
confirm previous results relating to the two most important translatory 
systems, viz. ¿ =  [001]; T — {100} or {110}. Which kind of translation 
occurs depends on the orientation of the tension. Translation characterized 
by I =  [101]; T — {101} occurs occasionally. Values of the critical thrust 
corresponding with these different systems of translation are all of about the 
same order of magnitude. With increasing slip, the thrust corresponding 
with both principal systems of translation increases only very slightly. 
Increase of temperature is characterized by a very small decrease of the
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critical thrust. The observations do not afford any evidence of the existence 
of a high transformation temperature in the case of white tin.—-J. S. G. T.

The Measurement of the Viscosity of a Molten Metal [Tin] by Means of an 
Oscillating Disc. Vaughan H. Stott (Proc. Phys. Soc.., 1933, 45, 530-544).— 
Observations of the logarithmic decrement of an alumina disc supported 
by a phosphor-bronze wire and executing torsional vibrations in molten tin 
are employed to determine the viscosity of tin at temperatures between 240° 
and 800° C. The following values of the viscosity (measured in poises) were 
found at the respective temperatures stated (° C.); 240°, 0 0191; 260°, 
0 0182; 280°, 0-0174; 300°, 0-0167; 320°, 0 0160; 340°, 0-0154; 360°,
0-0148; 380°, 0-0143; 400°, 0-0138; 420°, 0-0133; 440°, 0-0129; 460°,
0-0125; 480°, 0-0122; 500°, 0-0118; 520°, 0-0115; 540°, 0-01125; 560°,
0-0110; 580°, 0-0107; 600°, 0-0105; 620°, 0-01025; 640°, 0-1005; 660°,
0-00985; 680°, 0-00965; 700°, 0-00945; 720°, 0-0093; 740°, 0-00915; 760°,
0-0090; 780°, 0-00885 ; 800°, 0-0087. Discontinuity in the viscosity- 
temperature curve of molten tin at temperatures near its freezing point is 
very improbable, and certainly does not occur at temperatures more than 
6° C. above that point. The method of the oscillating disc is satisfactory, 
but it is desirable to verify the measurements of Sauerwald and his co-workers 
by the capillary tube method in order that full reliance may be placed on 
values of the viscosities of metals used for calibrating the apparatus.

— J. S. G. T.
On the Dissolution of Metallic Tungsten by Ammoniacal Cupric Hydroxide 

Solution, Theodor Millner (Z. anorg. Chem., 1933, 212, 284-288).—Tungsten 
powder dissolves in ammoniacal cupric hydroxide solution yielding am
monium tungstate.—M. H.

[Determination of] the Thermal Expansion of Zinc by the X-Ray Method.
E. A. Owen and. John Iball (Phil. Mag., 1933, [vii], 16, 479—488).—The 
crystal parameter of zinc has been measured at temperatures between 20° 
and 400° C. The crystal structure remains close-packed hexagonal through
out, indicating that no allotropic modification of zinc exists up to 400° C. 
The following values of the mean linear coeff. of expansion of zinc, perpen
dicular to (X )  and parallel to (¡j) the hexagonal axis and mean volume coelf. 
of expansion were deduced for the respective temperature ranges: 20°-250° C., 
( 1 )  1-5 X 10-5; (||) 5-3 X 10-5; 7-2 X lO'5; 20°-350° C., ( 1 )  1-7 X lO'6; 
(||) 5-5 X  10-5; 8-2 x  10'5; 20°-400° C., ( 1 )  1-6 X  10-5; (||) 5-9 X  lO’ 6; 
8-9 X 10-5.—J. S. G. T.

A Precise Determination of the Thermal DifEusivity of Zinc. Richard H. 
Frazier (Phys. Rev., 1933, [ii], 43, 135-136).— Using the method previously 
described (Frazier, this J., 1932, 50, 595), the thermal diffusivity of very 
pure zinc was measured, and gives k/c — 2-832 ±  0-004 g.-em r'secr1, where 
k is the thermal conductivity, and c the specific heat. (See also following 
abstract).— W. H.-R.

Purity of Zinc for which Thermal Diffusivity Recently was Reported. 
R. H. Frazier (Phys. Rev., 1933, [ii], 43, 762).— A note. Details of the analysis 
of the zinc used in F.’s work on thermal diffusivity (preceding abstract).

—W. H.-R.
Report of Committee B-2 [of A.S.T.M.] on Non-Ferrous Metals and Alloys.

William Campbell and E. E. Thum (Amer. Soc. Test. Mat. Preprint, 1933,
1-5).—Mainly very brief summaries of the various sections of work under 
review by the sub-committees. The following requirements for special high- 
grade zinc are recommended for adoption: It shall not contain more than 
0-010% lead, 0-005% iron, or 0-005% cadmium, and Bhall be free from 
aluminium. The sum of lead, iron, and cadmium shall not exceed 0-010%. 
The addition of lead to certain tin-base bearing alloys improves their physical 
properties. Various alterations in the electrolytic methods for determining 
copper and lead, mainly in the voltage to be employed, are noted.—W. A. C. N.
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Report of Joint Committee [of A.S.T.M. and A.S.M.E.] on Effect of 
Temperature on the Properties of Metals. Progress Report to Sponsor Societies.
H. J. French and N. L. Mochel (Amer. Soc. Test. Mat. Preprint, 1933, 1-4).—  
Reports are made on the progress of the following investigations: Test for 
short-time high-tension measurements on metallic materials and test for 
long-time (creep) high-temperature tension measurements of metallic 
materials.—W. A. C. N.

Phenomena Occurring in the Melting of Metals. W. L. Webster (Proc. 
Roy. Soc., 1933, [A], 140, 653-660).— Experiments designed to investigate 
factors affecting the disappearance of crystallization nuclei in bismuth, 
cadmium, lead, or tin when a melt is heated above the conventional melting 
point are described. In bismuth, lead, and tin persisting nuclei remain when 
the solid is melted. In tin these nuclei are easily destroyed and are usually 
not re-formed until a definite degree of under-cooling is effected. In bismuth 
and lead the nuclei are apparently only very slowly destroyed as the melt is 
superheated, and to each stage of their destruction there corresponds a 
characteristic degree of under-cooling at which what remains of the nuclei 
recovers the power to act as a centre of crystallization. The nuclei exhibit 
a temperature hysteresis effect. An apparent lowering of the temperature 
of solidification of bismuth occurs in capillary tubes.— J. S. G. T.

Surface Tension of Molten Metals. A. I. Krynitsky {Metals and Alloys, 
1933, 4, 79-S4).— A correlated abstract of recent work, especially on copper- 
tin, bismuth-tin, cadmium-antimony, zinc-antimony, lead-antimony, and 
aluminium-copper alloys and on many of the common base metals of low 
melting point. The importance of surface tension data for studying soldering 
and brazing problems is emphasized, methods of determining surfaco tension 
at high temperatures are discussed, and a plea is made for further work on the 
free-flowing properties of metals and alloys.—A. R. P.

On the Effect of High Electrostatic Fields on the Vaporization of Metals. 
A. G. Worthing (Phys. Rev.. 1933, [ii], 43, 383).— Abstract of a paper read 
before the American Physical Society. Work with tungsten and molybdenum 
(see Estabrook, J., this volume, p. 483) show's that their vaporization rates 
may be altered greatly by electrostatic fields. Obviously there may be 
involved either the recapture by the external field of material vaporized 
presumably as dipoles, the actual prevention of vaporization, or both. 
Recapture of material vaporized as atoms on the dipole assumption alone 
fails because of the huge polarizabilities required. Recapture of material 
vaporized as large aggregations of atoms fails because the effect actually 
becomes appreciable only at fields of the order of a million volts/cm., though 
the prevention of vaporization is almost complete at fields 3 or 4 times this 
value. Production of electrostatically oriented surface layers of dipoles 
with consequent strengthening of the external field, similar to the 
strengthening of an external magnetic field by ferromagnetic material, with 
consequent recapture of vaporized metals fails quantitatively. The fore
going seems to exhaust possibilities of classical explanations of this effect. 
Further consideration is being given on the basis of quantum mechanics.

— S. G.
Heat Content of Some Metals [Copper, Platinum, Brasses] and Slag Forming 

Constituents at Temperatures up to 1200° C. Hans Esser, Robert Averdiek 
and Walter Grass (Arch. Eisenhiiltenwesm, 1932-1933, 6, 289-292; and 
(abstract) Stahl u. Eisen, 1933, 53, 80).—The heat contents of copper up to 
1250° C., platinum up to 1100° C., and various nickel-brasses and brasses, 
quartz, alumina,lime, and manganous oxide up to 1250°C. have been determined 
in a metal block vacuum calorimeter.—J. W.

Gases in Metals. V. H. Gottschalk and R. S. Dean (Metallurgist (Suppt. 
to Engineer), 1933, 9, 43).— A brief summary and discussion of a paper read



before the American Institute of Mining and Metallurgical Engineers. See
this J., 1932, 50, 470.— R. G. .

On the Theory of Frictional Oxidation. Max Fink and Ulrich Hofmann 
(Arch. Eisenhiitlenwesen, 1932-1933, 6,161-164; and (abstract) Stahl u. Eisen,
1932, 52, 1026).—See J., this volume, p. 340.— J. W. „  ( , ...

Fatigue of Metallic Materials. Paul Ludwik (Forschungen u. Fortschntte,
1933, 9, 274).— A review of recent work. Under twisting and. bending stresses
below the yield-point the increase in endurance strength is approximately 
proportional to the applied stress both in the case of polished, ancl of notched 
or corroded, specimens.—J. W. ..

The Magnetic Analysis of Internal Strains— H. M. Kersten (Z. Physik, 
1933, 82, 723-728).—The change of remanence effected in certain terro- 
magnetic materials by tension or pressure, in accordance with Becker s 
theory, is used to deduce the value of the mean specific stresses m such 
materials. The values, so derived, in the case of plastically stretched nickel 
wire, agree with those deduced from values of initial permeability and the
reversible work of magnetization.—J. S. G. T. . __

Phase Boundary Potentials of Adsorbed Films on Metals. I. The Behaviour 
of Oxygen on Gold. I I — The Behaviour oE Iodine on Platinum, m .—The 
Examination of the Interaction of Copper and Iodine Vapour by the Method of 
Surface Potentials. I  and III.—Harold Kenneth Whalley and Eric Keightley 
Rideal. II.—Lewis Jacobs and Harold Kenneth Whalley (Proc. lloy. &oe„ 
1933, [A], 140, 484—489, 489-496, 497 -504).-{I .— ) The surface potentials 
at gold or oxidized gold surfaces in nitrogen arc determined, lh e  results 
show that the potential difference between clean and ox id ized  gold is v. 
(II.— ) Tho rate of evaporation of iodine from the surface of platinum, on 
which a film of oxvgen is present, is unimoleeular in character, and the latent 
heat of evaporation is dependent on the phase boundary potential which can 
be altered by oxygen. (III.— ) The evaporation of unimoleeular layerso,. 
iodine from cuprous iodide is unimoleeular in character, but tho phase bound, ry 
potential between copper and iodine is altered by the presence of a ayer o 
cuprous oxide. The phase boundary potential depends both on the thickness 
and the crystalline state of the cuprous oxide.— J. S. G. 1. . . . .

The Affinity of Metals for Sulphur. IV.— The Dissociation of the Sulphides 
of Zinc and Manganese. E. V. Britzke, A. F. Kapustinsky, and B. K. 
Wesselowskv (Z. anorg. Chem., 1933, 213, 65- 70) . - T h c  dissociation pressures 
of zinc and manganese sulphides and the affinity of zinc and manganese 
for sulphur between 292° and 727° C. and between 407 and 1100 C., respec
tively, have been calculated from a study of the equilibria of the reac l 
between these sulphides and hydrochloric acid.—M. H. T,

The Affinity of Metals, for Sulphur. V.— General Condusions. E . V .  
Britzke and A. F. Kapustinsky (Z . anorg. Chem.. 1933, 213, < l- '6 ). Inter 
alia, the following order of decreasing affinity of metals for sulphur at 100U 
abs. is given: zinc, manganese, cobalt, cadmium, copper, nickel, iron, ea , 
tin, silver, antimony, bismuth.—M. H.

Polish on Metals. R . C. French (Proc. Roy. Soc., 1933, [A], 140, 637- 
652).—The structures of polished surfaces of copper, silver, gold, an d  chromium 
have been examined by electron diffraction using cathode rays, lh e  resu s 
show that highly polished surfaces are almost amorphous, thus confirming 
Beilby’s theory. In some cases the distance between atoms m the polished 
surface differed appreciably from that in normal crystals. Kirchners con
clusion that polishing consists only in a levelling of the crystalline surface is 
not supported.— J. S. G. T. . , ,

Recrystallization Phenomena in Synthetic Metal Bodies. F. Sauer« aid 
(Natunviss., 1933, 21, 467).— A short confirmatory note on the work ol VV. 
Trzebiatowski, J., this volume, p. 226.—J. W.
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Use oi Metals in Firing Processes of Vitreous Enamelware. Clyde E. 
Williams (Ceram. Ind., 1932, 18, 179-180).—See this./., 1932, 50, 532.—S. G.

The Thermal and Electrical Conductivities of Several Metals [Iron, Tungsten, 
Molybdenum, Silver] between -  183° C. and 100° C. W. G. Kannuluik. 
Appendix : C. E. Eddy and T. H. Oddic (Proc. Roy. Soc., 1933, [A], 141, ISO- 
168).—An electrical method of determining the thermal and electrical 
conductivities of a metal wire at temperatures between — 183° and 100° C. 
is described. The following values of specific resistance, a, in ohm cm. X 10-6, 
thermal conductivity, A, in cal. cm .-1 sec.'1, ° C rl, and of the Lorentz coeff. 
(Xa/T) x 10s, were found for the respective metals at the temperatures 
(°C .) stated: iron, 100°, 15-49, — , — ; 0°, 9-57, 0-1688, 2-47; — 78-50°, 5-74, 
0-1710, 2-11; — 183-00°, 1-531, 0-224, 1-60; tungsten (single crystal, rect
angular section), 100°, 7-35, 0-389, 3-20; 0°, 4-98, 0-399, 3-04; — 78-50°, 
3-22, 0-405, 2-80; — 183-00°, 0-892, 0-461, 1-91; tungsten (single crystal, 
hexagonal section), 100°, 7-29, 0-390, 3-19; 0°, 4-94, 0-405, 3-06; — 78-50°, 
3-17, 0-425, 2-90; — 183-00°, 0-843, 0-511, 2-00; molybdenum, 217-96°, 
10-05, — , — ; 100°, 7-56, 0-329, 2-79; 0°, 5-17, 0-329, 2-61; -  78-50°, 3-33, 
0-329, 2-35; -  183-00°, 0-882, 0-430, 1-76; silver, 217-96°, 2-863, — , — ; 
100°, 2-123, 0-998, 2-37; 0°, 1-510, 0-999, 2-31; -  78-50°, 1-035, 1-005,
2 24; — 183-00°, 0-341, 1-018, 1-62. The iron was presumably of purity 
99-88%; the other metals were extremely pure. A method of determining 
their purity, by the method of “  raies ultimes,”  is given as an Appendix bv 
C. E. Eddy and T. H. Oddie.— J. S. G. T. -

Elementary Theory of Electronic Semi-Conductors, and Some of their 
Possible Properties. R . H. Fowler (Proc. Roy. Soc., 1933, [A], 140, 505- 
522). Wilson’s theory of semi-conductors is simplified and applied to models 
representing substances (1) of very small conductivity, (2) with impurities 
supplying excitable electrons, and (3) with impurities absorbing excited 
electrons. The equilibrium state, thermionic and photo-electric work 
functions, contact potential, conductivity, Hall coeff., and thermo-electric 
power are derived for these models, using as standard of comparison, where 
necessary, an ideal metal. The occurrence of abnormal signs for the Hall 
coeff. and thermo-electric power is accounted for.—J. S. G. T.

The Demonstration of Eddy Currents in Conductors of Various Shapes. 
F  Brown (Proc. Phys. Soc., 1933, 45, 555-558).— A simple method is described 
for demonstrating visually the existence of eddy currents in conductors and 
of showing how the lines of flow of these currents are distorted by slots or 
laminations. Essentially, the method comprises laying a sheet of opal glass 
sprinkled with iron filings on the conductor arranged in the magnetic field of 
a vertical a.c. electromagnet.— J. S. G. T.

New Method of Measuring Electric and Magnetic Properties of Metals 
in the Region of Ultra-Short Electromagnetic Waves. G. Potapenko and R. 
f r 11®?1 (P^ys. Rev., 1933, [ii], 43, 210-211).—Abstract of a paper read before 
the American Physical Society. In a Lecher system, which consists of tivo 
parallel wires and two connecting bridges, the distance between the bridges 
in the case of resonance does not correspond exactly to the half wave-length. 
It is ahvavs shorter than the half wave-length, the difference being called 
bridge contraction (Bruckenverkiirzung) by Drude. Its value depends on 
the reflecting power of the bridges used and this is affected by the self-induction 
of the bridges (Drude’s theory) and by the resistance of the bridges (exact 
theory). A  plate, the size of which is at least of the order of half of the wave
length, is used as one bridge (the plate bridge, perfectly reflecting). The 
other bridge consists of wires of different materials and of different diameters 
(the wire-bridge, poor reflection). Resonance studies make it possible to 
measure the bridge contraction and the damping of the Lecher system for 
all kinds of wire used. A  theory of the propagation of the W'aves along the
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wires of a Lecher system, taking into account the perceptible resistance 
of the bridge, is developed. This makes it possible to calculate the value 
of the resistance of the wire-bridge from the measurement of the bridge 
contraction and of the damping of the Lecher system. Hence, taking into 
account the skin-eifect and comparing the results for non-magnetic bridges 
with those for magnetic bridges, or the results for bridges of different diameters, 
the clectrical conductivity and the magnetic susceptibility of the metals of 
the wire-bridges can bo evaluated. The proposed method is checked by 
preliminary measurements on copper and iron bridges by the use of undamped 
waves in the region of wave-lengths from 10 to 100 cm.— S. G.

On a Possible Explanation of Superconductivity. J. Frenkel (Phys. Rev., 
1933, [ii], 43, 907-912)—Theoretical. Previous theories have neglected the 
electromagnetic inductive forces between the electrons in a metal, and F. 
shows that, when these are taken into account, an explanation of super
conductivity is possible. The picture presented somewhat resembles that of 
the Lindemann electron-lattice theory; the electrons at very low temperatures 
move collectively as an organized crowd, and remain undisturbed by the heat 
motion of the crystal lattice. The transition temperature is the point at 
which the organized state is destroyed, and the effect of a magnetic field is 
in general agreement with this point of view.—W. H.-R.

Change of the Resistance of Metals in a Magnetic Field at Low Temperatures. 
W. J. de Haas and P. M. van Alphen (Proc. K. Alcad. Wet. Amsterdam, 1933, 
36, 253-262).— [In English.] Experiments with alloys of copper-zinc, 
cadmium—mercury, titanium-zirconium, and with pure aluminium and 
impure cadmium are described. In general, a marked change of resistance 
goes with high diamagnetism. Impurities have a greater influence at low, 
than at high, temperatures.— E. S. H.

Magnetic Properties of Metals at Low Temperatures. W. J. de Haas and 
P. M. van Alphen (Proc. K. AJead. Wet. Amsterdam, 1933, 36, 263-270). 
[In English.] Data are recorded for graphite, copper, zinc, copper-tin alloy 
(30: 70), silver, cadmium, tin, antimony, tellurium, iodine, tungsten, gold, 
lead, thallium, magnesium, niobium, molybdenum, bismuth, and a copper- 
tin alloy (Cu,iSn) at temperatures down to 14-2° K.—E. S. H.

Electromotive Forces Associated with Barkhausen Discontinuities. C. W. 
Heaps (Phys. Rev., 1933, [ii], 43, 945).— A note. H.’s previous conclusion 
(./., this volume, p. 342) that discontinuities of resistance are associated with 
the Barkhausen effect arc shown to be untenable, because intrinsic impulsive 
e.m.f.s are produced in the wire by the Barkhausen discontinuities themselves, 
and are large enough to mask any effect caused by change of resistance. 
Indirect evidence that the Barkhausen effect is accompanied by change 
in resistance is discussed.—W. H.-R.

II.— PROPERTIES OF ALLOYS

(Continued from pp. 435-440.)

The Fatigue Properties of Light Metals and Alloys. R. L. Templin (Amer. 
Soc. Test. Mai. Preprint, 1933, 1-17).— A discussion of various types of fatigue 
tests suitable for light metals and alloys. A number of machines used for 
these tests is described. Included in the latter are a direct tension—com
pression fatigue apparatus and also a high-speed vibrating wire type. Fatigue 
data for the majority of the important aluminium alloys in both the wrought 
and cast states, and" also for a number of magnesium base alloys are given. 
The relation between the endurance limit and tensile strength and the effects 
of cold-working and heat-treatment on the former are discussed. As the 
elongation is reduced by cold-working notches also were found, to become
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moro deleterious in their effects oil the fatigue strength. The effect of grain- 
sizo on the endurance limit is problematical. The necessity for carrying out 
the tests to a sufficiently largo number of cycles is stressed. The number 
of cycles of stress required to define the endurance limits of most light alloys 
is of the order of 500 million.—-W. A. C. N.

High-Temperature Tests of Hiduminium. Anon. (Met. Ind. (Land.), 
1933, 43, 667).— A short note. At temperatures up to 300° C., Hiduminium 
shows better tensile and hardness properties than “  Y  "  alloys of similar 
density.— J. H. W.

Hydronalium, a New Light Alloy. Anon. (Automobiltech. Z., 1933, 36, 
269).— Hydronalium, an aluminium-base alloy of sp. gr. 2-63-2-59, is stated 
to possess exceptional resistance to corrosion, combined with the following 
mechanical properties: As cast: tensile strength 10-8-16-5 tons/in.-,
elongation 3 -12% ; As forged: tensile strength 22-28 tons/in.2, elongation 
22-12%, Brinell hardness 75-95. In contact with alkaline solutions or sea
water, these properties show less deterioration after 48 days’ exposure than 
those of pure aluminium or of Duralumin. Possible applications are 
enumerated, and some directions for heat-treatment, riveting, and welding 
are given.— P. M. C. R.

Bondur and Albondur. Anon. (Z. Flugtechnik n. Motor., 1933, 24, 209- 
210).— A summary of Leaflet No. 15 (Dec. 1932) published by the Vereinigte 
Leichtmetall-Werke, Bonn, describing the physical, mechanical, and anti
corrosive properties of Bondur and its development Albondur.—P. M. C. R.

Bordur and Albondur. Anon. (Maschinenkonstruldeur, 1933, 66, 91-92).—  
Bondur is described as an age-hardening alloy of the Duralumin class; 
the best mechanical properties are obtained by quenching from 500° C. 
and storing for 5 or 6 days; this period is required to complete the ageing 
process, which proceeds rapidly for 8 hrs. and then slows considerably. For 
certain purposes appropriate modifications of the treatment are suggested. 
Brinell hardness, tensile strength, yield-point, and elongation are shown 
graphically in relation to quenching temperature; graphs also show the 
relation of strength and elongation to temperature and to ageing period. 
For sea-water exposure, a plated Bondur has been developed; the coating 
may be of aluminium or of some such resistant alloys as K.S.-Seewasser. 
The mechanical and physical properties of Bondur are tabulated, with notes 
as to the modifications necessary in the case of plated material. Both Bondur 
and Albondur are available as sheet, strip, sections, or tubing.— P. M. C. R.

“  Wilmil M ” — An Improved Aluminium-Silicon Alloy Suitable for Stressed 
Parts. Anon. (Aluminium Broadcast, 1933, 4, (9), 15-17).— “  Wilmil M ”  
is an aluminium-silicon alloy containing additional alloying elements which 
impart higher elastic properties and a high fatigue strength. Its principal 
characteristics are:—

A3 Cast. Tempered. Fully
H eat-treated.

0-1% Proof stress, tons/in.2. 
Ultimate tensile strength, tons/in.2 
Elongation, %  on 2  in.
Fatigue strength, tons/in.2 .

4-7 
10-5 to 12-5 

3-0 
3-6

7-0 
11 to 13 

0-66 
3-6

15-0 
16 to 18 

0-5 
4-86

— J. C. C.
Alumimum-Silieon Alloys.— n . ------  Broniewski and ------- Smialowski

(Rev. Mit., 1932, 29, 601-604).— Cf. J., this volume, p. 11. Mechanical 
properties are discussed in relation to modification treatment. Work of 
other investigators is reviewed briefly. The authors melted their alloys in



an electric furnace, obtaining the desired silicon content by means of a 50% 
silicon alloy. The tensile and impact properties and microstructure of 
chill-east bars in alloys containing 0 to 15% silicon were investigated. 
Treatment of the molten alloys with titanium tetrachloride (equivalent to 
0-1% Ti) had little influence on the mechanical properties of the cast alloys, 
but some refinement of the structure of the eutectic was observed micro- 
scopically. Treatment with alkaline salts was much more beneficial. H. S.

Report of Committee A-10 [of A.S.T.M.] on Iron-Chromium, Iron-Chrom- 
ium-Nickel and Related Alloys. Jerome Strauss and H. D. Newell (Amer. 
Soc. Test. Mat. Preprint, 1933, 1-2).—Brief details are given of the scope of 
work of the various sub-committees. It includes classifications of data, 
chemical analysis, methods of corrosion testing, metallography, welding, and 
specifications.—W . A. C. N.

Magnetic Properties of Iron-Cobalt-Tungsten Alloys. B. A. Rogers 
{Metals and Alloys, 1933, 4, 69-73).— Classification of iron-cobalt-tungsten 
alloys with 10- 30%  tungsten into 5 groups has been made from the results 
of determinations which have been made of the changes which occur in the 
physical and magnetic properties of the alloys during ageing. Group I 
contains alloys with 0—20%  cobalt and 10-30% tungsten; these behave 
similarly to binary iron-tungsten alloys having the same tungsten content. 
Group II comprises alloys "with 40-20%  cobalt and 10-30% tungsten; these 
alloys show a peculiar fall in the coercive force at a relatively low temperature 
when the hardness is at a maximum and the density at a minimum and on 
further heating their electrical conductivity rises very rapidly within a narrow 
temperature range. Group III  comprises alloys with 60-40%  cobalt and 
30-10% tungsten; they are relatively non-magnetic after quenching, but 
become equal to the best cobalt magnet-stcels after heat-treatment, although 
in this state they are not nearly so stable as the cobalt steels. Group IV 
comprises alloys with around 60% cobalt and 20%  tungsten; they are inert 
towards all heat-treatment. Group V comprises alloys "with 9 0 -/0 %  cobalt 
and 10-30% tungsten with relatively little iron; although these alloys are 
difficult to obtain in a homogeneous condition, they all show a large increase 
in hardness on ageing accompanied by a rise in the coercive force and electrical 
conductivity.— A. R. P.

Beryllium-Copper: A Copper Alloy that can be Heat-Treated. Anon. 
(Machinery (N .Y.), 1933, 39, 733).—The principal properties of beryllium- 
copper containing 2*5% of beryllium are enumerated.—J. C. C.

Copper—Cadmium Alloys. E. A. Owen and Llewelyn Pickup (Metallurgist 
(Suppt. to Engineer), 1933, 9, 44-45).—A summary and discussion of a paper 
published in Proc. Boy. Soc., 1933, [A], 139,526. See J., this vol., p. 189.-—R. G.

Susceptibility and Electrical Conductivity of Cu-Mn Alloys, b. \ alentmer 
and G. Becker (Z. Physik, 1933, 82,833).— Corrections necessary in the authors 
previous paper (ibid., 1933, 80,735) are given. See J., this vol., p. 234.—J. 1.

Tensile Tests Relating to Copper-Nickel Crystals. E. Osswald ( Z . I  hysi/c, 
1933, 83, 55-78).— A method of preparation of single crystals and mixed 
crystal alloys in a high-frequency electric vacuum furnace is described. The 
effect of tensile stress on crystal structure and orientation was determined 
by X-ray methods. Contrary to what was found in the case of nickel, the 
incidence of slip in single-crystal copper is not characterized by a very definite 
limiting extension. The curve showing the relation of the limiting extension 
to the nickel concentration in a series of copper-nickel alloys is complicated, 
compared with the comparatively simple curve found in the case of the gold- 
silver alloys. The curve is unsymmetrical, the limiting extension being 
greater on the nickel side. Nickel appears to be differentiated in this respect 
from the metals copper, gold, and silver. The slip mechanism characterizing 
the series of alloys is common to all crystals of the same lattice type hitherto
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investigated. The phenomenon of change of hardness due to crystallographic 
slip follows the same laws as those found for tho gold-silver series.— J. T.

Melting Points of Some Binary and Ternary Copper-Rich Alloys Containing 
Phosphorus. W. Earl Lindlief [Metals and Alloys, 1933, 4, 85-88).—The 
equilibria in the copper-phosphorus system up to 12% phosphorus have 
been re-determined. The eutectic point is placed at 714° C. and 8-38% 
phosphorus (Hcyn and Bauer, Z. anorg. Chem., 1907, 52, 129, found 
707° C. and 8-27% phosphorus). The liquidus of hypo-eutectic alloys falls 
regularly in a smooth curve slightly concave to the axis of composition; the 
sharp downward bend observed by H. and B. at 6-5% phosphorus has not 
been confirmed, L .’s figure for the liquidus at this point being 50° C. lower than 
that of H. and B. The liquidus and eutectic arrests of 18 alloys in the 
copper-phosphorus-silicon system have been determined; the alloys tested 
contained 90—96% copper, 2 -7%  phosphorus, and 1-6%  silicon. The liquidus 
slopes uniformly d o ™  from the melting points of the copper-silicon alloys 
as increasing amounts of phosphorus are added, and a eutectic valley extends 
across the diagram from tho binary copper-phosphorus eutectie and consists 
of a binary mixture of ot-copper-phosphorus-silicon solid solution and Cu3P 
containing silicon in solid solution. The eutectic temperature is raised from 
714° to 725° C. by 1% silicon. The liquidus, eutectic arrests and solid trans
formation temperatures in 37 copper-zinc-phosphorus alloys with 10-50% 
zinc and 1-10%  phosphorus are shown in a table and a partial ternary 
diagram; the system contains a ternary eutectic at 32-5% zinc, 6%  phos
phorus, and 690° C. which consists of a-solid solution, Cu3P, and a zinc-rich 
phosphide of undetermined composition. This phosphide has a high melting 
point, as shown by the rapid rise in the liquidus of alloys containing increasing 
proportions of it.— A. R. P.

The U.D.M. Bronzes [Nida ; Kuprodur ; Kurbus ; Aetema VL-22J. 
Anon. (Avlomobiltech. Z., 1933, 36, 166).—Nida-Bronze, a phosphor-bronze 
containing copper 91-92 and tin 8-9% , is available as drawn tubing. 
Kuprodur or “  Kurbus ”  (composition not stated) is capable of being worked 
in the soft condition; subsequent heat-treatment increases the tensile strength 
to 75 kg./mm.'- (46-6 tons/in.2); dimensions can hence be much reduced. 
Aeterna VL-22 is recommended as a bearing alloy.—P. M. C. R.

The Effect o£ Sulphur and Iron on the Physical Properties of Cast Red Brass 
(Cu 85, Sn 5, Zn 5, Pb 5). H. B. Gardner and C. M. Saeger, Jr. (Amer. Soc. 
Test. Mat. Preprint, 1933, 1-11; and (abstract) Iron Age, 1933, 132, 22).—  
The object has been to collect data to be used in the further simplification of 
the number cf typical compositions of copper-base ingot metals. The sulphur 
content ranged from 0-025 to 0-10%, and the iron from 0-1 to 0-6%. In the 
former instance casts were made at five temperatures between 1040° and 
1260° C. and in the latter at 1065°, 1150°, and 1230° C. Tensile strength, 
Brinell hardness, electrical resistivity, and density for melts consisting of 
virgin metal and of remelted metal were compared. The addition of sulphur 
has less influence in lowering the physical properties of the alloy containing 
copper 85, zinc 5, tin 5, and lead 5%  than increasing the casting temperature. 
All physical properties cf this alloy, other than electrical resistivity, are 
improved by the addition of iron. Both sulphur and iron appeared to 
decrease the viscosity of this alloy at casting temperature, but in both cases 
the shrinkage remained unchanged.—W . A. C. N.

Relating the Chemical Composition to the Microstructure of a Complex Brass. 
Wesley Lambert (Metallurgiu, 1933, 8, 83-84).— Data are given by which the 
percentage microstructure of a complex brass of known composition can bo 
determined, within close limits, in the absence of a complementary photomicro
graph of a particular alloy. Such data consist of Guillet’s “  coefficients ”  for 
copper and zinc of tho various metals contained in a complex alloy, together
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with the maximum and minimum limiting figures of the zinc content for each of 
three groups of brasses and their corresponding structures. With such data 
the composition of a complex brass containing in addition to copper and zinc, 
aluminium, manganese, iron, tin, silicon, lead, and nickel, is first reduced to 
a “  copper-zinc ”  composition from which the microstructure is then 
calculated.— J. W. D.

New Alloys of Lead. Anon. (South African Engineering, 1933, 44, 102).— 
An account of B.N.F. ternary lead alloys Nos. 1 and 2. See this J., 1932, 50, 
731.— P. M. C. R.

The Hall Effect and some other Physical Constants of Alloys. I — The 
Lead-Bismuth Series of Alloys. W. Rheinallt Thomas and E. J. Evans 
(Phil. Mag., 1933, [vii], 16, 329-353).—Values of the resistivities at 0° C., 
the mean temperature cocff. of resistance between 0° and 30° C. and between
— 20° and 0° C., the thermo-electric powers, the densities at 16° C., and of 
the Hall effect in magnetic fields ranging from about 3000 gauss to about 
9000 gauss have been determined for a series of 26 alloys ranging from pure 
lead to pure bismuth. The curves connecting resistivity, temperature coeff. 
of resistance, thermo-electric power, and density with composition of the 
alloys have either a well-defined maximum or minimum at a composition 
depending on the physical property concerned.— J. S. G. T.

The System Iron-Ferrous Sulphide-Manganese Sulphide-Manganese. 
Rudolf Vogel and Hermann Baur (Arch. Eisenhiitten'wesen, 1932-1933, 6, 
495-500; and (in abstract), Stahl u. Eisen, 1933, 53, 513).—-In the region 
iron-ferrous sulphide-manganese sulphide-manganese thermal and micro
graphic investigations on alloys with up to 30% sulphur and 35% manga
nese have shown that there is a largo miscibility gap which closes near the 
iron corner at 3%  sulphur and 6%  manganese; at lower temperatures there 
is a secondary segregation in the iron corner. The sulphur preferentially 
combines with the manganese and manganese sulphide-iron solid solutions 
are, in contrast to iron sulphide—iron solid solutions, not brittle, hence 
their fine distribution around the iron crystallites does not adversely affect 
the working of the metaL— J. W. _  .

Are Liquid Sodium Amalgams Colloidal ? Henry E. Bent (J. 1 hystcal 
Chem., 1933, 37, 431-435).— Contrary to the conclusion of Paranjpe and 
Joshi (see this J., 1932, 50, 663), B. concludes that there is no proof that 
the properties of pure sodium amalgams are determined by the method of 
preparation, nor that sodium amalgams are colloidal. The facts (1) that 
the freezing-point depression of mercury in dilute amalgams is that calculated 
for an ideal solution; (2) that the lowering of vapour-pressurc is that calculated 
for an ideal solution; (3) that photomicrographs of the solid phases show 
definite crystalline structure, and (4) that a large amount of heat is liberated 
during the formation of an amalgam, indicate that the amalgams are true 
solutions.— J. S. G. T.

Report of Committee B-4 [of A.S.T.M.] on Electrical-Heating, Electncal- 
Resistance, and Electric-Fumace Alloys. Dean Harvey and F. E. Bash 
(Amer. Soc. Test. Mat. Preprint, 1933, 1-6).— Certain revisions in the 
accelerated life test for metallic materials used in electrical heating are 
indicated. Minor alterations in the test for thermo-electric power are also 
recommended. Further progress in connection with chemical analysis, 
mechanical tests, wrought and cast alloys for high-temperature use, specifica
tions and thermostatic metals—all in relation to the electrical industry is 
reported.—W. A. C. N.

[Illium] A Lasting Alloy for Corrosive Service. Wayne L. Cockrell (R efiner  
Natural Gasoline Mamtf., 1933, 12, 156-159; C. *46«., 1933, 27, 3434). The 
development, production, properties, and applications of Illium are discussed. 
It consists of nickel 5840, chromium 21’80, copper 7-95, molybdenum 3-52,
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tungsten 2-3S, manganese 1-72, silicon 0-70, iron 3-10, and carbon 0-32%. 
It has a tensile strength of 60,000 lb./in.2, a Brinell hardness of 170-200, a 
coeff. of expansion per degree of 0-0000135, melting point 1300° C., sp. gr., 
S-3, specific heat 0-105 cal./degree, electrical resistance 121-9 microhm, and 
machinability comparable to that of cast steel. In boiling 25% sulphuric 
acid or 25% nitric acid solution Ulium should not lose more than 40 mg./cm.2 
in 24 hrs. Hot sulphur dioxide gas at 1800° F. (982° C.) has no effect. W et 
chlorine atmosphere has no action on the alloy.—-S. G.

Illium. Anon. (Met. Ind. (Lond.), 1933, 43, 38).— Cf. J., this volume, pp. 
125, 301. Illium is an alloy containing nickel 60-5-62-5, chromium 21-0, 
copper 6-5, molybdenum 4-7-5-0, tungsten 2-0, manganese, silicon, aluminium, 
and iron each 1-0%, and small quantities of titanium, boron, and carbon. 
Its chief use is in the production of thermo-elements but it also derives 
applications from its resistance to nitric acid.— J. H. W.

Properties of the Alloys o£ Nickel with Tantalum. Eric Therkelsen (Metals 
and Alloys, 1933, 4, 105-108).—W ith up to 36% tantalum nickel-tantalum 
alloys consist of a homogeneous solid solution, the liquidus and solidus falling 
uniformly from 1453° to 1350” C. with only a narrow gap between them. The 
liquidus then rises to a flat maximum at 1543° C. and 50-7% tantalum 
corresponding with Ni,Ta, and again falls to 1400° C. with 60-7% tantalum, 
after which it rises sharply to the melting point of tantalum. In the solid 
state there is a narrow [3-field around Ni3T a ; the a solid solution extends to 
41% tantalum at 1350° C., but only to about 36% tantalum at 600° C., so 
that alloys with 36-41% tantalum are amenable to precipitation-hardening. 
There is a complex heterogeneous region in the solid state between 60-7 and 
77% tantalum; at 1350° C. alloys with 52-75% tantalum undergo a trans
formation associated with the separation of long white needles from 3, 
followed by decomposition of most of the remaining 3 with the separation of 
rounded crystals. Alloys with up to 35% tantalum are malleable and ductile, 
whereas those with more tantalum are hard and brittle, especially the 60-7% 
tantalum alloy. The resistivity of the 9%  tantalum alloy between 0° and 
1S0° C. is 0-262 (1 -  2 x  lO^i +  1-6 X  lO^i2) ohms/m.mm.2; the resistance 
to corrosion of the alloys is good, especially at 12-5 atomic-% tantalum.

— A. R. P.
Platinum-Cadmium Alloys. K. W. Ray (Proc. Ioica Acad. Sci., 1931, 38, 

166; C. .-16.?., 1933, 27, 1852).— Platinum-cadmium. alloys containing as 
much as 50%  platinum were prepared by heating the two metals together. 
Solid platinum dissolves in hot molten cadmium to form a series of alloys, 
which have relatively low melting points. The thermal diagram of a portion 
of the system was investigated by means of thermal analysis, microscopic 
study and X-ray examination. Two intermetallic compounds are formed, 
PtXU, and PtCda- PtjCd, decomposes at 615° C. into cadmium and PtCdj. 
PtCd2 melts at 725° C. PtXd,, and cadmium form a eutectic at 2%  cadmium, 
which melts at 315° C. All platinum-cadmium alloys having more than about 
6%  platinum are very brittle and are much harder than either platinum or 
cadmium. Alloys containing as much as 35% platinum are exceedingly 
brittle and have a hardness nearly equal to that of hardened steel. The 
alloys are white and dissolve in hydrochloric aeid or sulphuric acid to form 
the corresponding cadmium salts. The platinum is left undissolved as black 
sponge. The cadmium volatilizes rapidly when attempts are made to form 
alloys containing more than 50%  platinum, and a pasty mass is obtained which 
cannot be melted except under pressure.— S. G.

[The Constitution of} the Alloys of Platinum with Cobalt. W . A. Xemilow 
(Z. aiiorg. Chern., 1933, 213, 2S3-291).— [A'ofe by Abstractor.— Concentrations 
are given in atomic-% platinum.] The liquidus has been determined between 
0 and 5 0 % ; it has a very flat minimum at 20-30%  and 1467° C. The
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constitution o£ solid alloys has been studied by microscopic Investigations 
and measurements of Brinell hardness after slow cooling from 900° C. (alloys 
with 0-92% ) and after quenching at 500° C. and 1200° C. (alloys with 0-41% ). 
At 1200° C. a continuous series of solid solutions exists. Between 1200° and 
500° C. in alloys with up to about 30%, a transformation of still unknown 
nature takes place characterized by a breakdown of the large solid solution 
crystals into very small crystallites. The liardness-concentration curve of 
the slowly cooled alloys has two maxima at about 12 and 50% and a relative 
minimum at 20-25%. The existence of platinum-rich Bolid solutions was 
confirmed by electrical resistance measurements with alloys between 80 and 
100%.— M. H.

Nature of the Solid Solution of Aluminium in Silver. C. S. Barrett (Metals 
and Alloys, 1933, 44, 63-64, 74).—The lattice parameter of silver is reduced 
linearly by 0-0012 A. and the density by 0-069% for every 1 atomic-% of 
aluminium that is present in solid solution; hence it is concluded that the 
solid solution of aluminium in silver is of the simple substitutional type.

— A. R. P.
Equilibrium Diagrams of Binary Alkali Metal Alloys. The Sodium- 

Potassium Alloys. E. Rinck (Conipt, rend., 1933, 197, 49-51).— Special 
apparatus which enables the molten alkali metals to be manipulated out of 
contact with air has been devised and used to construct the sodium-potassium 
equilibrium diagram. An unstable compound, Na2K, and a eutectic con
taining 66 atomic-% of potassium are shown to exist. The reaction resulting 
in the formation of the compound is never complete, and is shown on the 
diagram by a horizontal lino at — 12-5° C., the solidification temperature of 
the eutectic. The results obtained with these alloys agree completely with 
those of van Bleiswijk.— J. H. W.

The Effect of the Addition of Lead on the Hardness of Certain Tin-Base 
Bearing Alloys at Elevated Temperatures. J. N. Kenyon (Amer. Soc. Test. 
Mat. Preprint, 1933,1-15; and (abstract) Iron Age, 1933, 132, 22).— i ’or tem
peratures up to 100° C. the addition of 3 -4%  lead to 3 tin-base alloys increases 
their hardness, and even up to the melting point of the tin-lead eutectic 
(183° C.) there is no appreciable falling oil in hardness. Hardncss-temperaturc 
curves for tin-base alloys are parabolic, and when the values are plotted 
logarithmically the hardness of these materials at higher temperatures can be 
reasonably predicted. In the hardness determinations greater accuracy 
was attained by using a load which did not cause “  cratering ”  of the Brinell 
impression. The paper contains an interesting survey of previous work on 
correlated subjects, and also a bibliography.—W . A. C. N.

A Comparison of Certain White-Metal Bearing Alloys Particularly at 
Elevated Temperatures. C. 13. Swartz and A. J. Phillips (Amer. Soc. Test. 
Mat. Preprint, 1933, 1-10; and (abstract) Iron Age, 1933, 132, 22).— The 
physical properties of certain tin-base and cadmium-base bearing alloys, at 
temperatures up to 300° C., have been studied. The cadmium alloys showed 
better qualities than the tin-base materials. The former were particularly 
impressive at higher temperatures owing to the higher range of the solidus. The 
cadmium alloys are also harder and less brittle than those containing tin. 
Tests on a practical scale on a six-cylinder motor unit confirmed the results 
of the laboratory tests. Creep tests indicate a much higher order of creep 
resistance in the cadmium-nickel alloy than in the tin alloy. The former 
alloy readily bonds itself to steel, brass, and bronze, and can be used with 
advantage in many installations.—W. A. C. N.

Ageing of Metals after Cold-Working by Applied Tension. J. Galibourg 
(Rev. Met., 1933, 30, 96-111).— Stress-strain diagrams of steel wire are 
studied in relation to overstrain in tension followed by ageing. Diagrams 
for freshly-drawn wire which has undergone 10% reduction since being
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annealed show no defined clastic limit. Immediate ageing at 160°-170° C. 
causes the appearance of an elastic limit. Overstrain in tension followed by 
ageing at 160°-170° C. shows a very marked horizontal below which the curve 
is rectilinear. Ageing for 70 days at 15° C. straightens out the curve some
what, the effect being less accentuated than that of ageing at 160°-170° C., 
and supplementary ageing at 160°-170° C. raises the elastic limit, causing the 
occurrence of a short horizontal portion. In more heavily drawn wires an 
elastic limit is observed after similar treatments but the horizontal is not 
seen even after elevated ageing. Similar experiments with pure nickel 
indicated that drawn nickel wire has a lower elastic limit than annealed 
nickel, as was also the case with steel wire. The principal features of tests 
of steel wires at elevated temperatures are described.— H. S.

Inverse Segregation.— II. H. Sutton (Metallurgist (Suppt. to Engineer), 
1933, 9, 35-36).— Cf. this volume, p. 350. A  continuation of the review 
of present knowledge of the subject, summarizing the recent work of Haaso 
on copper-zinc alloys, of Masing and Overlach on antimony-bismuth alloys, 
and of .Watson on silver-copper alloys. An alternative explanation of 
Watson’s results is put forward to correlate them with those of other workers.

— R. G.
Solubility of Hydrogen in Some Metals and Alloys. Lothar Luckenmeyer- 

Hasso and Hermann Schenck (Arch. Eisenhuttenwesen, 1932-1933, 6, 209- 
214 ; and (abstract) Stahl it. Eisen, 1932, 52, 1178).—The solubility of hydro
gen at atm. pressure in iron, chromium, nickel, and manganese and in certain 
of their alloys has been determined at temperatures up to 1200° C. (1500° C. 
for iron). The solubility in manganese increases suddenly in the transition 
from a to p and again in the transition from ¡3 to y ; the solubility in nickel- 
iron alloys is greater than in iron but it is less than in pure iron in a- 
chromium-iron alloys and slightly greater in y-chromium-iron alloys with 5 - 
15% chromium.—J. W.

On the Physics of Polymorphic and Magnetic Transformations. Heinrich 
Lange (Z. tech. Physik, 1933, 14, 226-229).— A short- review of various types of 
transformations ir metallic systems—polymorphic, magnetic, and super
structure—and on modem ideas of their mechanism discussed chiefly with the 
austenite-martensite transformation as an example.— J. W.

The Magnetic Susceptibility of Metallic Solid Solutions and Some Binary 
Alloys [Au-Ag, Au-Cu, Sb-Bi, Pt-Pd, Sn-Bi, Bi-Pb, Cd-Sn, Sb-Pb, Bi-Te, 
Al-Sn]. Yosomatsu Shimizu (Kinzoku no Kenkyu, 1933, 10, (2), 49-62).— [In 
Japanese.] See abstract from English source, J., this volume, p. 186.— S. G.

On the Equilibrium Diagrams of Quaternary Systems.—I. Shuzo Takeda 
(Kinzoku no Kenkyu, 1933, 10, (2), 71-90).— [In Japanese.] Based on the 
gravity relation of heterogeneous equilibrium, the quaternary system is 
discussed graphically, and the construction of equilibrium diagrams (isothermal 
diagram, general diagrams, concentration-temperature space model, projection 
diagram, sectional diagram) of a simple eutectic type and a method for their 
determination are explained.—S. G.

On the Equilibrium Diagrams of Quaternary Systems.—H. Shuzo Takeda 
(Kinzoku no Kenkyu, 1933, 10, (3), 91-102).— [In Japanese.] The case in 
which a binary peritectic compound is formed is dealt with. A  binary 
peritectic compound gives rise to a peritecto-eutectic reaction in a ternary 
system, and a peritecto-ternary eutectic reaction in a quaternary system, 
i.e. a non-variant reaction in which a liquid phase and a solid phase act 
together, forming 3 solid phases.— S. G.

The Basic Principles of Metallurgical Reactions. Willy Olsen (Z. tech. 
Physik, 1933, 14, 222-226).— A summary of recent theoretical and experi
mental work on the equilibria between metal and slag (cf. J., this volume, 
p. 75).— J. W.
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III.—STRUCTURE

(Metallography; Macrography; Crystal Structure.)

(Continued from pp. 410—441.)

Polishing and Etching of Constituents oi Aluminium Alloys. F. Keller 
and G. W. Wilcox (Metal Progress, 1933, 23, (4), 45-46, with attached chart; 
(5), pp. 3S, 40, 42, 44, 46, 48, 50).— (I.— ) A general classification of the nature 
of constituents occurring in aluminium alloys is followed by directions for 
polishing and by a test of common etching reagents, with concentrations, 
etching temperatures, and methods of application and washing. The com
positions of the alloys used in preparing a forthcoming series of illustrations 
are given. (II.— ) Seven sheets of photomicrographs are given, showing 
characteristic constituents, etched by various methods, at a standard 
magnification of 500 diam.— P. M. C. R.

X-Ray Investigation of the Solid Solubility of Aluminium in Copper. 
J. Obinata and G. Wassermann (Naturwiss., 1933, 21, 382-385).—A redcter- 
mination of the solubility of aluminium in solid copper at various temperatures 
by the X-ray method has substantially confirmed the results obtained micro- 
graphieally by Stockdale. The solubility appears to remain constant below 
650° C. Homogeneous single crystals of alloys with 3, 5, and 8% aluminium 
obtained by slow solidification have the same lattice constants as cast or 
recrystallized specimens of the same composition.—J. W.

Eutectoid Transformation o£ Bronze. Gunji Shinoda (Suiyokai-shi, 1932, 
7, 367-372; C. Abs., 1933, 27, 2123).— [In Japanese.] Bronzes containing 
22-38 and 25-70% tin (I and II, respectively) were quenched from 650° C., 
and their internal structures wrere investigated by means of Cu/ia X-rays. 
The (3-phases have body-centred cubic lattices of 2-973 A. for (I) and 2-981 A. 
for (II). These (3-phascs arc transformed, by tempering, into [i'-phases, which 
are then decomposed into a- and 8-like phases. Alloy (I) quenched from 
730° C. had a body-centred lattice with a =  2-889 A. and c/a 1-059.—S. G.

An X-Ray Investigation of the Gold-Rhodium and Silver-Rhodium Alloys. 
Roy W. Drier and Harold L. Walker (Phil. Mag., 1933, [vii], 16, 294-298).—  
The gold-rhodium series of alk>37s was found to be one of two solid solutions. 
The maximum contraction of the gold lattice due to solution of rhodium 
amounts to 0-011 A., which indicates a solubility of 4-1% (atomic) of rhodium 
in gold. Limiting spectra and consideration of Westgren’s and Almin’s 
results indicate that a better value of this solubility would be nearer 8% 
(atomic). The edge of the unit cell of rhodium expands in the alloys by as 
much as 0-003 A. The solubility of gold in rhodium lies between 1-1% 
(atomic) and 2-5% (atomic); a possible value is 1-5% (atomic). The inter- 
solubility of silver and rhodium could not be detected, but it is considered 
probable that these metals are at least minutely soluble in each other and that 
the system of alloys is one of two exceedingly limited solid solutions.— J. T.

Zone-Like Structure of Electrolytically Deposited Niekel Films. W. G. 
Burgers and W. Elcnbaas (Naturwiss., 1933, 21, 465).—The orientation of 
the crystallites of electrolytically deposited metal films is dependent on the 
conditions of deposition. In the ease of nickel the [100]- or [110]-, and 
occasionally the [113]-planes are in the direction of the current lines. Ihis 
regular orientation frequently remains throughout the deposit, or it may 
form a complex fibrous structure. Different textures may appear in zones 
on top of one another in the same film, and no generally applicable conclusions 
can be reached as to the orientation which will be obtained under given 
conditions.— J. W.

V O L . L I I I .  K  K
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Detection oE Lattice Distortion by X-Rays. B. Pfarr (Z. tech. Physik,
1933, 14, 220-221).—The known cliangcs which occur in the sharpness of the 
ultimate interference lines in X-ray spectrograms during cold deformation, 
annealing, and hot deformation have been confirmed by photometric measure
ments of the breadth of the lines. In hot'deformation the degree of distortion 
is not a simple function of the sharpness of the lines, since the effects of 
deformation and recrystallization may mask one another in different ways.

—J. W.
Statistical Mechanics with Particular Reference to the Vapour Pressures 

and Entropies of Crystals. R. H. Fowler and T. E. Sterne (Rev. Modem  
Physics, 1932, 4, (4), 635-722).—Theoretical. A  general development of the 
theory of “  chemical constants ”  is given, part being based on Fowler’s 
“  Statistical Mechanics,”  and the remainder being previously unpublished. 
The validity of Nernst’s Heat Theorem is discussed, and it is concludcd that 
the theorem is not universally true, or at least not when applied straight
forwardly to the data of the practical physical chemist. The term “  chemical 
constant ”  is therefore discarded, and the name “  vapour-pressure constant ”  
used for the constant appearing in the vapour-pressure equation. The 
paper contains inter a lia : Chapter I. Introduction to the Study of the 
Vapour Pressures and Entropies of Crystals; Chapter II. Quantum Statistical 
Mechanics and the Vapour Pressure Constants of Monatomic Vapours. This 
includes data for the vapour-pressure constants of mercury, cadmium, zinc, 
lead, sodium, and potassium; Chapter IV  and Appendices I  and II. 
Applications of Quantum Mechanics to Crystals; Chapter V II. Mixed 
Crystals; Chapter IX . Entropies and Chemical Equilibria. An index of 
authors and subjects is included.—W. H.-R.

Magnetic Quadrupole Field and Energy in Cubic and Hexagonal Crystals. 
L. W. McKeehan (Phys. Rev., 1933, [ii], 44, 38-42).— Theoretical. In crystal
line arrays of equal and co-directed ideal bar magnets or circular Amperean 
current loops the magnetic field at certain points, and the magnetic potential 
energy of the array depend, if the linear dimensions of the magnetic elements 
are small in comparison with the distance between them, on a series of terms, 
the first of which would bo duo to a similar array of dipoles. The second 
term in the series is called the quadrupole term, and is calculated for simple 
cubic, face-centred and body-centred cubic, diamond typo, simple hexagonal, 
and hexagonal close-packed arrays. McK. points out and corrects errors in 
the calculations of Peddic (Proc. Roy. Soc. Edinburgh, 1912, 32, 216), Forrest 
(Trails. Roy. Soc. Edinburgh, 1926, 54, 001), and Mahajani (Proc. Camb. 
Phil. Soc., 1926, 2 3 ,136; Phil. Trans. Roy. Soc., 1929, [A], 228, 63).— W. H.-R.

A Method of Taking X-Ray Photographs o£ Crystalline Powder at the 
Temperature of Liquid Air. J. A. Santos and J. West (J. Sci. Instruments,
1933, 10, 219-221).—A Debye-Scherrer camera for taking X-ray photo
graphs of powdered crystals at the temperature of liquid air is described. 
The specimen is contained in a thin-walled glass tube which is made to rotate 
about, and to oscillate along, a, vortical axis under conditions in which the tube 
is submitted to a continual stream of liquid air. The vertical travel causes 
the specimen periodically to enter a tube full of liquid air, and thus ensures a 
constant temperature. A  scale diagram is included.—W. H.-R.
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(Continued from pp. 442-443.)

The Influence of Heat-Treatment on the Corrosion of Rolled Light Alloys.
Anon. (Z. Flugtech. u. Motor., 1933, 24,284-285).—The heat-treatmcnt designed 
to give the maximum improvement in mechanical properties does not neces
sarily coincide with that best suited to develop resistance to corrosion. Time 
and temperature of age-hardening and of annealing, and quenching tempera
ture and speed, have been shown to affect anti-corrosive properties. The 
work of H. Mann (Korrosion u. Metallschutz, 1933, 9, 141-150, 169-178) has 
been supplemented by that of Rawdon and Meissner, on Duralumin 681B and 
on magnesium-free Lautal ULW14. The influence of annealing temperature 
and of accelerated ageing have been investigated, and optimum conditions 
for these treatments established for the alloys in question.—P. M. C. R.

Duralplat, a Corrosion-Resisting Light Alloy of High Strength. K. L. 
Meissner (MaschinenkonstruHcur, 1933, 66, 88-90).—An account of extended 
sea-water corrosion tests on Duralplat (for earlier work see this J., 1932, 
49, 135-145). The investigation took the following forms : (1) examina
tion of the surface condition of test-pieces after cleaning and/or removal of 
marine growths; (2) estimation of loss of weight. M. considers this method 
fruitful only in tho ease of plated specimens, on which attack is evenly dis
tributed; it is valueless for unplated alloys of types susceptible to inter- 
crystalline corrosion, which show grave deterioration in properties, while 
suffering little or no loss of weight; (3) mechanical testing, tho principal 
properties tested being yield-point, tensile strength, and elongation; (4) 
microscopic examination. The effects of exposure on sheets and sections plated 
to various thicknesses are discussed, and exposure times are plotted against 
yield-point, elongation, and tensilo strength.— P. M. C. R.

Resistance to Sea-Water Corrosion of Certain Aluminium-Magnesium 
Alloys. E. Herzog and G. Chaudron (Compt. rend., 1933, 196, 2002-2003).—  
Pinhole and intercrystalline corrosion in natural sea-water have been in
vestigated by (a) anodic attack for 4 days; (b) attack under pressure of 
oxygen for 8 days, and (c) alternate immersion and emersion for 5 months. 
It was found that quenching and tempering alloys containing magnesium 
and silicon causes precipitation of Mg2Si and renders the alloys particularly 
susceptible to intererystaliino corrosion. Manganese prevents this. Copper 
causes pinhole corrosion. Henco copper and silicon should bo absent and 
the mechanical properties retained by adding extra magnesium. Alloys 
consisting of pure aluminium and magnesium can be rolled at about 400° C. 
For an alloy containing 6%  magnesium and less than 0-15% silicon, after 
annealing at 450° C., the breaking stress was 30 kg./mm.2 (19 tons/in.2) and 
tho elongation 28% ; for an alloy containing 9-5% magnesium and 0-2% 
silicon, after quenching in air from 420° C., they were 38 kg./mrn.2 (24 tons/in.2) 
and 30%, respectively.— J. H. W.

The Corrosion of Brass. The Structure of the Corroded Surface. Charles 
W. Stillwell and Edward S. Turnipseed (Physics, 1933, 4 ,263).— X-ray analysis 
indicates that E-brass, etched by 2N-1CLV nitric acid, is dissolved as such. 
The only corrosion layer is a thin layer of copper probably redeposited by 
displacement. When s-brass is etched in N  sulphuric acid the layer is copper 
after a short ctch. With increase of etching time (up to 1 hr.) p- and then 
y-brass are found beneath the copper. The y-brass is most concentrated 
next to the unetclied e-brass base; the outside layer is copper and between 
is ¡3-brass. When s-brass is etched in acetic acid, the zinc is dissolved and 
the first corrosion layer is y-brass. These results agree with the conclusions 
reached by Graf relating to the corrosion of copper-gold alloys by strong and 
weak acid's.—J. S. G. T.
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T ie  Corrosion and Protection of Condenser Tubes. M. Varinois (Caoutchouc 
d- Gutta-percha. 1933- 30,16272-16274: C. Abs., 1933. 27,1602).—A discussion 
o f the different kinds of corrosion.—S- G.

Corrosion of Lead Cable Sheaths. T. Kydgogu (-/. In.it. Elect. Eng. 
Japan, 1932. 52, 59-60; jSc*. Ab,t.. 1932, [B], 35, 512).— In order to facilitate 
research, on this problem. K . developed two indicators which show by
a. colour chanse the corroded zo::e on a lead sheath caused by residual 
mechanical stress or other physical heterogeneities when the sample if 
immersed in an electrolyte- In addition, the change of single potential of a 
lead, bar was measured, when various loads were applied or removed from 
one end. These methods have been of value in the investigation of the 
mode o f corrosion of buried lead-sheathed cables, especially at points where 
they are liable to be subjected to  mechanical stress.—S. G.

Remarks on the Study of the Corrosion of Metals and the Corrosion of 
DiSsrent Alloys of Magnesium. A . Portevin. P. Bastien, and M. Bonnot 
(Cvm.pt. reml.. 1933. 1S6, 1999-2002).— In order to obtain a comparable 
standard of the rate of corrosion in the ease of simple solution, the gas evolved 
when a sufficiently rapid current o f the liquid passes coaxial cylindrical 
specimen is measured. The curve representing the rate of corrosion, thus 
defined, is a straight line when the velocity exceeds 4'6 m./minute- Should 
the curve not be rectilinear, it is an indication o f  a more complex phenomenon 
such as passivity or polarization. In the case of the magnesium-rich mag- 
nesium-aiuminium~ee>pper alloys, the addition o f aluminium diminishes the 
rate oi' corrosion in dilute hydrochloric acid and salt i JlgCIJ solutions, until 
'he second constituent appears. In the case of the magnesium-coppsr- 
siiieon alloys, the curve is not a straight line, owing to  autoprotection by the 
compoiind*Mg*5K Thus the addition o f aluminium to a magnesium alloy 
diminishes the'rate of corrosion initially and then increases it. whilst silicon 
increases it initially and then diminishes it.— J. H- W.

Report of Committee B-3 [of A.S.TJI. ] on Corrosion of Non-Ferrous Metals 
ana Alloys. T. S. Fuller and Sam Tour (Amer. $<:c. Test. Mat. Preprint. 1933, 
1-2).— Progress reports on the work of Sub-Committees dealing with the 
following subjects—atmospheric corrosion ¡see abstract below), corrosion in 
liquids, and galvanic electrolytic corrosion.— W. A. C. X.

Report of Sub-Committee VI [o f Committee B-3 of A.S-TJL' on Atmospheric 
Corrosion of Non-Ferrous Metals and Alloys- William H. Finkeldev (Amer. 
Soc. Test. Mat. Preprint. 1933, 3r-20>.— Appendix to Report o f Committee 
B-3 i.pisceduJi abstract!. The results of atmospheric corrosion tests on 
24 non-ferrous' metals and alloys following exposure at 9 stations showing 
widely variant atmospheric conditions. The extent o f corrosion was measured 
by one or more of the following methods: 1 1) change in weight t (2) change in 
tensile strength, and percentage elongation: (3) visual examination o f the 
amount and character of the surface Bins produced. The methods of carrying 
out these tests are described and discussed. In the tension, tests comparison 
pieces which had suffered no corrosion were used as standards. Account 
had also to be taken of possible ageing effects where extreme temperatures 
were met. Generally speaking, corrosion results in marked surface roughening 
i?r the specimens leading to the "  notch effect "  or stress concentrations and 
resuitinir localization of deformation. This induces a reduction in elongation 
and tensile strength. These spots, are especially noticeable in the early days 
of a  corrosion test. The thickness o f the specimen sheet is o f  major import
ance. A  table of the average meteorological conditions at the various stations 
is included,—W. A , C. X .

Experiments on. the Corrosion of Metals in Mayonnaise Plants. Results 
of Tests Made in Plants under Actual Operating Conditions. F . L. Laque 
(Spice Mat. 1932, 55, 1414-1416, 1421: C. -lb*.. 1933. 27, 1602).—The
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corrosion tests indicate that Inco Chrome-Nickel (nickel 81, chromium 13, 
and iron 6% ) and 18 : 8 chromium-nickel-iron alloy are the most appropriate 
for general use in mayonnaise plants.— S. G.

Testing the Resistance of Metals Under the Conditions of Carbon Tetra
chloride Production. L. Vernitz and A. Kudinova (Trans. Slate Inst. Appl. 
Chem. (Leningrad), No. 15, 1032, 39-13; C. Abs., 1933, 27, 2919).—The 
action of dry and wet liquid and gaseous carbon tetrachloride, sulphur chloride, 
and sulphur bichloride and their mixtures on lead, iron, cast-iron, nickel, 
brass, copper, silver, aluminium, and chrome iron was investigated. Alumin
ium and copper do not resist the action of sulphur chloride, chrome iron 
resists dry sulphur chloride and sulphur bichloride, but not the mixture of 
hydrochloric acid and dry sulphur chloride. Nickel is very resistant and 
lead comparatively resistant.— S. G.

Corrosion in Non-Pressure Refining Equipment. S. S. Shaffer and J. E. 
Pollock (Proc. Amer. Petrol. Inst., 1932, (III), 63-70; and Refiner and Natural 
Gasoline Manuf., 1932,11, 568; G. Abs., 1933, 27,2023).—Corrosion in storage 
tanks, pipe lines, atmospheric stills and columns, and condensers is discussed, 
and the quantity of ammonia gas needed to combat corrosion is given.— S. G.

Fuel Problems [Section on Corrosion by Alcohol]. C. 0 . Ostwald (.-liito- 
mobiltech. Z., 1933, 36, 157-158).— Concluding portion only of a contribution 
to a discussion on fuel problems held at the Berliner Automobilklub, Sept. 8,
1932. A ease of apparently complete corrosion of brass sheeting from a fuel 
tank is cited. The “  failure,”  attributed to corrosion by alcohol fuel, was 
onty apparent, a thick brownish-green deposit actually protecting the sound 
material below. O. considers that many such cases exist, and further that 
erosion due to small amounts of grit and other impurities is frequently 
attributed to corrosion by alcohol fuels. An apparatus for carrying out 
comparative corrosion tests is illustrated and described. O. states that the 
hydrocarbons and combustion products of benzol attack ordinary structural 
materials more vigorously than do the products of the pure alcohol used in 
fuels; these in some cases lessen the liability to corrosion.—P. M. C. R.

Acid Treatment for Increasing Oil Production. R. B. Newcombo (Oil 
Weekly, 1933, 69, (11)).— The development of the treatment is traced, and 
the type of acid now in general use is described. Aqueous hydrochloric 
acid, of concentration from 5 to 20%, is employed; its corrosive action on 
iron, steel, and copper is very largely inhibited by the addition of certain 
inhibiting agents. Arsenious oxide is frequently used; other chemical 
inhibitors are sometimes substituted for it. Other methods arc: the
introduction of a “  blanket”  or non-reactivc body before the acid, the effects 
of which are confined to the productive zones, where the paraffins themselves 
largely protect the metal; the use of a brine seal, or a material forming a 
gel with salt water and inhibiting the action of the acid; a surface-tension 
breaker which allows the calcium chloride formed in the reaction to leave the 
rock and minimize acid corrosion.—P. M. C. R.

Ricardo Has New Theory to Explain Concentrated Wear of Cylinder 
Bore. Anon. (Automotive Ind., 1933, 68, (14)).—II. C. Ricardo considers 
that much of the loss of metal from cylinder liners is explained by direct 
corrosion by products of partial combustion. A discussion of the probable 
mechanism of the process is followed by an explanation of failure in big-end 
whitc-metal linings.— P. M. C. R.

Rapid Detection of Rates of Corrosion with Simplified Apparatus. Cloyd 
M. Chapman (Water Works and Sewerage, 1932, 79, 282-284; U.S. Public 
Health Abs., 1932, 12, W, 139; C. Abs., 1933, 27, 1602).—Preparation of the 
surface of corrosion tcst-spccimens of metals and alloys by pre-test polishing 
to a sufficient degree to permit microscopic detection of the character and 
progress of the corrosive attack offers a means for making rapid determina-
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tions of the relative suitability of the material to resist corrosion. The test 
is very delicate, as indicated by the fact that exposure for only a few hours 
may be sufficient to indicate a difference in the extent of corrosion produced 
by minor differences in the quantities of corrosive elements present.—S. G.

A Sensitive Method of Measuring Corrosion. W. E. Campbell (Bell 
laboratories Record, 1933, 11, 333-338).— By measuring the electrical resist
ance of a wire, it is possible to follow the progress of corrosion in reducing its 
cross-sectional area. Details are given of the application of the method to 
the study of the corrosion of lead wires when exposed to the vapours from 
moistened sawdust, to the corrosion of metals when maintained at a potential 
in respect to various insulating materials with which they arc in contact in a 
humid atmosphere, and to the corrosion of metals in contact with oils and 
organic acids.— J. C. C.

Endurance of Metal in Corrosive Surroundings. T. S. Fuller (Metal 
Progress, 1933, 23, (6), 23-26).—A rotating beam machine for making endur
ance tests on metals in controlled environment is described and illustrated, 
and the methods of use and of recording results are described. The history 
of the investigation of “  corrosion-fatigue ”  is briefly summarized, with 
special reference to the work of McAdam; the results of later work (on steel) 
are tabulated and discussed.— P. M. C. R.

V .— PROTECTION
(Other than Electrodeposition.)

(Continued from  pp. 4-13—145.)

Protective Coating for Aluminium. Anon. (Indian Eng., 1933, 93, 329).—  
An account of a coating, said to be identical with corundum both in com
position and in hardness, which can be produced on aluminium in various 
colours. Lacquering is said to bo unnecessary, and the product is stated to 
be noil-porous.— P. M. C. R.

The Tarnishing of Silver and Means for Prevention. H. Reinhardt (Ober- 
fldchentechnilc, 1933, 10, 93-94).—The causes of tarnishing of silver ware are 
described and a brief account is given of the various methods which have 
been proposed to prevent it. These include lacquering, plating with chrom
ium, palladium, rhodium, or platinum, alloying with cadmium (a large pro
portion is necessary to afford sufficient protection), and a new process in 
which the metal is dipped for 1 minute in a solution containing 0-5 grm./l. 
of chromic <ieid, potassium persulphate, or copper ammonium chloride.—-A. P.

Aluminium Coating : the Alumilite Process. Anon. (Induct. Australian, 
1933, 88, 144).—The Alumilite coating process is briefly described, and the 
resistant and yet elastic quality of the protective film is emphasized.— P. R.

Tinning and Galvanizing. T. Aizawa, G. \Vachi, and T. Ebiliara (Res. 
Electrotech. Lab. Tokyo, Xo. 333, 1932, 1-19; Sci. Abs., 1932, [B], 35, 099).—  
[In Japanese, with English abstract.] Describes an investigation of the tin 
or zinc coating of telephone and telegraph wires. In the case of tinning, the 
diffusion of copper in the molten tin is discussed and the structure of the tin 
coating is explained with respect to the copper-tin equilibrium diagram. 
The effects of the addition of a small percentage of cadmium, magnesium, 
aluminium, zinc, lead, antimony, and bismuth on the chemical and mechanical 
properties of a tin coating are given. The formation of alloy layers due to 
the diffusion of copper into the tin coating is immaterial because these layers 
withstand the action of sulphur fairly well. The cause of failure of the tin 
coating is the improper handling of the wire in the course of the rubber 
insulation. A small quantity of cadmium in the tin increases the hardness 
and the ability to resist the action of sulphur, but it makes the tinning
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operation more difficult. In the case of hot-galvanizing, the relation between 
the cracking and peeling off of a zinc coating on a galvanized iron wire and 
the thickness of the alloy layer of FeZn, and FeZn3, and also the effect of 
added elements sueh as aluminium, nickel, tin, copper, antimony, and 
cadmium on the growth of the alloy layer and on the corrosion properties are 
dealt with. The growth of the compound layer of FeZn3 should be limited 
in order to prevent cracking of the coating; the addition of 0 -5-l-0%  
aluminium was found to bo most effectivo in preventing cracking. No 
appreciable difference was found in the corrosion test between pure zinc and 
zinc containing small quantities of various elements.— S. G.

Tin as a Metal Addition to Hot-Dip Galvanizing Baths. Wallace G. 
Imhoff (Amer. Metal Market, 1932, 39, (232), 5 ; (233), 5, 8; (234), 4, 10; 
(235), 5, 8 ; (236), 5, 8 ; C. Ala., 1933, 27, 694).—The use of tin in hot-dip 
galvanizing is discussed from several different angles, including the factors 
affecting the amount to be added, its thinning and cleansing effect, &e. 
Adherence is increased and the tendency to tarnish decreased. It is con
sidered probable, however, that the formation of “  white rust ”  is accelerated 
by the addition of tin. It is concluded that small additions of tin between
0-1 and 0-3% are beneficial to zinc coatings under certain conditions.— S. G.

Production and Use o£ Galvanized Roofing Sheets. G. C. Bartells and
K. J. T. Ekblaw (Agricultural Eng., 1932, 13, 47-50; 0. Abs., 1933, 27, 
3428).— The galvanizing of the sheets and the relation between the thickness 
of the zinc coating and the resistance to rusting are discussed. In actual 
use, sheets coated with zinc at the rate of 1-6-2-2 oz./ft.2 showed little or no 
signs of rust in 10-25 years, whereas those coated at the rate of 0-8-1-2 oz./ft.2 
showed considerable rusting in 3-11 years.— S. G.

Report of Sectional Committee [o£ A.S.T.M.] on Zinc Coating of Iron and 
Steel. J. A. Capp and A. B. Campbell (Amer. Soc. Test. Mat. Preprint, 
1933, 1-3).—Progress reports on specifications for hot-dip zinc coating of 
hardware and fastenings, for hot-galvanized coatings on structural steel 
shapes, for pipes and pipe fittings, and for methods of testing the coatings 
are recorded.—W. A. C. N.

Proposed Tentative Specifications for Zinc Coating (Hot-Dip) on Hardware
and Fastenings. -------(Amer. Soc. Test. Mat. Preprint, 1933, 4-7).—
Appendix to Report of Sectional Committee on Zinc Coating of Iron and 
Steel (see preceding abstract). The specifications are not intended to apply 
to coatings on marine hardware or on articles formed after coating. The 
weights of coatings for various classes of material arc given in tabular form. 
On all classes of hardware the covering must withstand four 1-minute dips 
when subjected to the Preece test. It must also adhere tenaciously to the 
base metal, bo free from blisters, flux, black spots, dross, and sharp pro
jections.—W. A. C. N.

Report o£ Committee A -5 [o£ A.S.T.M.] on Corrosion of Iron and Steel. 
J. H. Gibboney and James Aston (Amer. Soc. Test. Mat. Preprint, 1933,
1-4).—A  revision of the standard methods of determining the weight of the 
coating on zinc-coated articles is recommended (see abstract below). Tentative 
specifications for galvanized iron or steel wires of various grades are now 
confirmed. Progress is reported on total immersion tests in sea-water of 
copper and non-copper bearing alloys. In field tests of metallic coatings it 
has been found that the relative resistance of zinc and iron to corrosion 
changes with location. Within a particular environment the durability of 
the zinc coating is substantially proportional to the weight of the coating. 
The results of inspections on various specimens are discussed. A  report on 
embrittlement is also discussed (see abstract p. 504). Further information 
is being collected on the freedom of intermediate size shapes from injurious 
embrittlement, on the susceptibility to serious embrittlement of open-hearth
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steel, and on the need for reducing the gauge length for testing intermediate 
shapes having small holes, and of measuring reduction in thickness in testing 
angles.— W. A. C. N.

Report of Sub-Committee V [of Committee A-5 of A.S.T.M.] on Total 
Immersion Tests. F. B. Olcott (Amer. Soc. Test. Mat. Preprint, 1933, 5-7).—  
Appendix to Report of Committee A -5  (preceding abstract). A detailed 
record of the failures of 173 copper bearing and 127 non-copper bearing No. 
22-gauge sheets is given. Further progress on the observation of 16-gauge 
sheets is discussed. Examination of exposed riveted test-plates shows 
spongy corrosion and pitting about equally divided among the rivets. Calked 
rows appear to be in better condition than the others. Tests of rivets and 
plates in oil tankers are also being made.—-W. A. C. N.

Report of Sub-Committee VI [of Committee A -5 of A.S.T.M.] on Specifica
tions for Metallic Coated Products. F. F. Farnsworth (Amer. Soc. Test. Mat. 
Preprint, 1933, 8-10).— Appendix to Report of Committee A -5  (abstract 
above). Tentative standards for galvanized iron or steel wire for telegraphs 
and telephones, for ties, and for cable strands arc confirmed. The use of a 
bend or mandrel test for determining the adherence of zinc coating on ehain- 
link fence fabric which has been galvanized after weaving is not favoured. 
The tentative specifications for galvanized wire fencing and for barbed wire 
are to be revised completely.— W. A. C. N.

Report of Sub-Committee VIII [of Committee A -5 of A.S.T.M.] on Field 
Tests of Metallic Coatings. R . F. Passano (Amer. Soc. Test. Mat. Preprint, 
1933, 11-28).—Appendix to Report of Committee A -5 (abstract, above). 
Records of failures of exposed sheets are tabulated and curves given showing 
the progressive development of rust on the test-pieces. An orderly increasing 
development of rust in all tho classes with increase in time of exposure is 
shown. Tests on uncoated sheets have also been made for comparison. 
The following 8 coatings on hardware, structural shapes, tubular goods, &c., 
have been investigated: (1) hot-dipped zinc; (2) electrodeposited zinc;
(3) sherardized zinc in gas-heated drum; (4) sherardized zinc in electrically- 
heated drum; (5) eleetrodeposited cadmium; (6) hot-dipped aluminium;
(7) hot-dipped lead (Amaloy); (8) Parkerizing. It is concluded that articles 
treated by processes 1-4 have approximately the same service life. There 
are no outstanding differences in the performance of any class of coating which 
are attributable to the nature of the base metal. The resistance to corrosion 
of a zinc coating depends substantially on the weight of coating and not on 
the method of application. Eleetrodeposited coatings are thinner on the 
recessed parts, and hence fail there first. The protection offered by cadmium 
is less than that of zinc applied with equal weight. Hot-dipped aluminium 
coatings give good protection, but are rough. In industrial areas where 
zinc and cadmium are rapidly weathered away lead is sufficiently resistant 
in itself, but tends to show pinholes. Parkerizing affords no suitable protec
tion for outside service. In discussing other eleetrodeposited coatings the 
following statements are made : (1) protective value is determined principally 
by tho total thickness of the nickel or of nickel and copper. Coatings less 
than 0-0005 in. thick give but little protection, but those with 0-002 in. are 
nearly perfect; (2) the presence of a copper layer reduces the protective value 
of a coating of given thickness; (3) very thin chromium coatings reduce the 
protective value of relatively thin deposits, whilst thicker coatings of this 
metal give added protection.—W. A. C. N.

Report of Sub-Committee X [of Committee A-5 of A.S.T.M.] on Embrittle
ment Investigation. V. F. Hammel and C. S. Trewin (Amer. Soc. Test. Mat. 
Preprint, 1933, 29-31).—Appendix to Report of Committee A -5  (abstract 
above). A progress report on the embrittlement of various classes of ferrous 
materials.—-W. A. C. N.
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Proposed Revised Standard Methods of Determining Weight of Coating
on Zinc-Coated (Galvanized) Iron and Steel Articles. ------   (Amer. Soc. Test.
Mat. Pre-print, 1933, 32-38).—Appendix to Report of Committee A -5 (abstract 
p. 503). The methods are applied to sheets and wire. In the case of sheets, 
the shop weighing, spot test, hydrochloric aeid-antimony chloride and 
sulphuric acid processes are described, whilst the basic lead acetate, sulphuric 
acid-permanganate, thermal, and hydrogen evolution methods are mentioned 
as good alternatives. In the case of wire, only the hydrochloric acid-antimony 
chloride method is given. In an appendix the determination of iron in zinc 
coatings is described in detail. It consists essentially in the titration of the 
iron by permanganate in the presence of mercuric chloride.—W. A. C. N.

The Prevention of Corrosion. Anon. (Indian Engineering, 1933, 93, 280).—  
An account of the Sherardizing process and its applications.—P. M. C. R.

Metal Spraying as a Protection against Corrosion. W. E. Ballard (Metal- 
lurgia, 1933, 8, 67-69).— The process of spraying a less corrodible metal such 
as zinc, aluminium, brass, or nickel on iron and steel is briefly explained, 
and the advantages gained from such a process in the treatment of large 
structures are considered. Among the applications of the process outlined 
are the treatment of bridges, tanks, filter-press plates, and steel windows with 
zinc; of gas-holder shells with aluminium to resist the action of sulphur; 
and the treatment of light alloys of aluminium, such as Duralumin, with pure 
aluminium so as to increase their resistance to corrosion. The process known 
as aluminizing, where aluminium is sprayed on steel and subsequently heat- 
treated, is also dealt with, and various practical applications of the process 
in the treatment of heat-treatment boxes and pots, superheaters, and chain- 
links are referred to.—J. W. D.

Metal Spraying Technique. Anon. (Chern.-Zeit., 1933, 57, 381-382).—  
To obtain a homogeneous lead coating on iron and steel that will resist hot 
and cold sulphuric acid of d 1-8, a new type of pistol has been developed. In 
this pistol a 3-mm. lead wire is fed through the orifice at 3-5 m./second by 
means of a turbine driven by carbon dioxide taken at 2 atm. pressure from a 
steel cylinder. The exhaust gas from the turbine is passed through a chamber 
in which it is heated by means of an oxy-hydrogen flame to 300°-900° C., 
and is then passed through the orifice with the lead wire, which is thereby 
melted and atomized in a non-oxidizing atmosphere. The heating chamber 
is made of steel which has been sprayed with aluminium and heated to cause 
the coating to diffuse into the metal and give a non-scaling surface. The 
pistol weighs only 1-2 kg., and uses 600 litre/hr. of carbon dioxide at 92% 
efficiency.— A. R . P.

New Electrical Method for the Spraying of Metals. Anon. (Technique 
moderne, 1933, 25, 242-243).— Abstracted from Electrotech. Z., 1932, 53, 
1178. See ./., this volume, p. 248.— R. B. D.

Comparative Tests of Nitrocellulose Lacquer Coats on Duralumin and Wood.
-------Tichonov (Malyamoe Delo, 1932, (1), 36; and (in German) Nitrocellulose,
1932, 3, 227; C. 46s., 1933, 27, 1526).— [In Russian.] Nitrocellulose lacquers 
were tested thoroughly on Duralumin and wood parts of aeroplanes and found 
satisfactorv.—S. G.

Modern Lacquer Finishing. Ray C. Martin (Metal Cleaning ami Finishing,
1932, 4, 555-558, 603-606, 610, 647-650; C. Abs., 1933, 27, 1772).—The 
characteristics of the various types of nitrocellulose, cellulose acetate, and 
ethylcellulose employed in lacquers are briefly described. The use of alkaline 
solvents in nitrocellulose lacquers, the distinction between solvents and 
diluents, and the desirable properties of nitrocellulose solvents are discussed.

— S. G.
Cellulose Esters and Lacquers. Anon. (Indust. Australian, 1933, 88,144).—- 

The formation of degradation products of cellulose and its acetates is stated



506 Abstracts o f Papers

to be due to the critical temperature having been exceeded in process of 
manufacture. This temperature varies according to conditions, especially 
with the sulphuric acid concentration. By careful control of temperature it 
is now possible to maintain simultaneously a low viscosity, a high proportion 
of cellulose derivative, and a good compatibility with gums and resins, thus 
improving the quality of cellulose-estcr lacquers and varnishes.— I5. M. C. R.

Chemical Injection in Kansas Wells Retards Corrosive Action. Anon. 
(Oil Weekly, 1933, 70, (3)).—Corrosion of plant in certain Kansas oilfields 
has been traced to a combination of hydrogen sulphide content in the 
oil and low brine concentration in the associated water. The use of anti
corrosive alloys and the application of electrolytic protection failed to elimi
nate the trouble, which is now overcome by "the injection of caustic soda 
containing certain variable colloidal ingredients. Methods of application are 
described.— P. M. C. R.

V I.—ELECTRODEPOSITION

(Continued from  pp. 4-45-449.

Tests of Thickness of Protective Cadmium Coatings on Steel. S. G.
Clarke (J. Electrodepositors' Tech. Soc., 1933, S, (11), 1 -10; and (abstract) 
Met. Ind. (Lond.), 1933, 43, 153-157).— Three methods, applicable in 
different cases, are described. (1) Iodine drop method, for larger articles. 
Drops of a 10% solution of iodine in 20%  potassium iodide solution are 
allowed to fall from a small jet at 1 drop per second on the article sup
ported at about 45" and about J in. below the jet; perforation is marked 
by the appcarance of a spot of the basis steel within the area tested, and the 
number of drops required, divided by IS, gives the thickness of coating in 
ten-thousandths of an inch (JL 15%). A  suitable apparatus is described.
(2) Acid stripping method, for smaller parts. The article is immersed in a 
solution of 20 grin, of antimony trioxide per litre of hydrochloric aeid (sp. gr. 
1-146) at 60~-75= I .  (16°-24° C.) until gassing has subsided. The loss in 
weight after stripping may be determined and the thickness calculated when 
the surface area is known, giving accurate results. The number of seconds 
during which gassing occurs, divided by 30, gives an approximation ( ±  50%) 
to the thickness in ten-thousandths of an inch, which may bo of value in cases 
where the surface area cannot be readily measured, e.g. for small screws.
(3) A  5%  solution of ammonium persulphate to which is added 10% by 
volume of concentrated ammonia (sp. gr. 0-8S), which is without action on 
steel but readily dissolves cadmium, may be used for stripping the deposit 
for determination from loss in weight. Articles must be freed from grease 
before testing.—S. W.

The Detection and Significance of Porosity in Electrodeposited Cadmium 
Coatings on Steel. S. G. Clarke (J. Electrodepositors' Tech. Soc., 1933, 8, (12),
1 -20; and (summary) Met. Ind., (Land.), 1933, 43, 15-16, 61-62, 109-110). 
— Porosity may be detected by immersing the article, from which all 
greasy matter has been removed, in dilute hydrochloric aeid (1% of concen
trated acid in distilled water) for up to 10 minutes, when hydrogen bubbles 
form at discontinuities. W ith large pores or numerous small pores the 
bubbles form within a few minutes, but the full period is necessary for detect
ing slight porosity. The test is non-destructive of the coating. Coatings 
deposited from cyanide plating solutions of the usual composition on rolled 
steel of good quality are ordinarily substantially non-porous, even when of 
extreme thinness (e.g. 0-00005 in.), but may be distinctly porous on cast 
steel when of greater thickness. In the early stages of use of the solutions, 
however, deposits produced on rolled steel may be appreciably porous, but 
less so as the thickness is increased to 0-0005 in. The effects of porosity and



Electrodeposition 507

discontinuities in cadmium coatings on steel under condition of exposure 
outdoors and in a Stevenson screen liave been studied: (1) by determining 
the influence of contact with steel on the rate of corrosion of cadmium; 
(2) by carrying out tests of cadmium coatings of varying porosity and thick
ness. Porous coatings are attacked more rapidly than continuous coatings, 
and the factors deciding the degree of acceleration appear to be the total 
area of steel exposed at the pores and tho severity of the corrosive conditions. 
With highly porous and very tlun coatings (0-0001 in.), the stimulation of 
attack was marked, but with the lower porosity found with coatings of good 
commercial thickness (say, 0-0003 in. and above), the effect was relatively 
slight. On atmospheric exposure, tho sacrificial protection afforded to 
exposed steel is slight, but sufficient to protect from rusting tiny areas of 
exposed steel, such as at pores; at small areas which are just visible to the 
naked eye, partial protection is afforded, but at larger areas rusting tends to 
procccd. It is concluded that slight porosity in a cadmium deposit is unlikely 
to affect its protective properties under ordinary conditions of use to an 
appreciable extent, but where pores aro very numerous, a lower degree of 
protection than that afforded by a sound deposit of similar thickness may be 
anticipated.— S. W.

The Influence of Anions on the Electrodeposition and Solution of Cadmium 
and Zinc. Erich Muller and Herbert Barchmann (Z. Elektrochem., 1933, 39, 
341-352).—The overvoltages which occur in tho cathodic deposition and 
anodic solution of cadmium and zinc in solutions of their single salts have 
been determined. The current density-polarization curves showed decreasing 
steepness in the order chloride, bromide, sulphate, perchlorate. Raising the 
temperature leads to a straiglitening-up (Aufrichtung) of the curves. The 
explanation of the experimental results put forward is that there is a relation 
between the polarization and tho extent of the anion radius. The current 
efficiency for the cadmium deposition had a mean value of 94-99%, being 
higher with higher temperatures. Increasing concentration of the anions 
had a depolarizing effect. Thick deposits of cadmium were obtained from 
perchlorate solutions, especially the sodium salt. Gelatine raised the over
voltage and effected a grairi-refinement of the cadmium deposit. In the 
presence of gelatine, thick deposits of cadmium were obtained from sulphuric 
acid solutions of cadmium sulphate.—J. H. W.

Organic Addition Agents for Cadmium Electroplating. R. A. Claussen 
and H. L. Olin (Metal Cleaning and Finishing, 1933, 5, 211-214).— See ./., 
this volume, p. 249.— S. G.

Throwing Power of Chromic Acid Baths. K. Altmannsberger (Chem 
Zeit., 1933, 57, 293-294).—The throwing power of chromic -acid baths con
taining sulphuric acid is better with dilute than with more concentrated 
solutions at the same current density; the range of bright deposits is narrowed 
by increasing the chromic acid concentration, but at 35o-40° C. the concen
tration range for bright deposits is considerably enlarged. With a bath 
containing 250 grm./litre of eliromic acid a Cr03 : SO., ratio of 200: 1 gives a 
better throwing power than a ratio of 100: 1. A higher chromic acid con
centration improves the throwing power, but reduces the lustrous range. A. 
recommends a bath frith 350 grm./litre of chromip acid and profiled anodes 
to homogenize the current lines.—A. R. P.

The Control of Electrodepositing Solutions. X V I— The Chromium Solu
tion. Samuel Field (Met. Ind. (Lond.), 1933, 43, 13-14).—Describes the 
methods for determining the sulphuric acid by reducing the chromic acid to 
chromium chloride frith hydrochloric acid and alcohol and precipitating with 
barium chloride, and of estimating the iron and trivalent chromium by 
weighing as oxides.— J. H. W.

The Electrodeposition of Chromium from Tervalent Chromium Salt Solu
tions. H,— Chromium Acetate, Oxalate, and Tartrate Baths. Hubert Thomas
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Stanley Britton and Oliver Brentwood Westcott (J. Electrodepositors' Tech. 
Soc., 1933, 8, (5), 1-9. Reprinted from Trans. Faraday Soc., 1932. 28, 027- 
634).— See t h i s 1932, 50, 758.— S. W.

Determination of the Thickness of Chromium Deposits. 0 . Macchia 
(Industria chimica, 1932, 7, 717-725).— The life of a chromium deposit depends 
on its thickness and the quality (porosity, hardness, &c.). The various 
methods of determining the thickness (electrochemical and gravimetric) are 
critically reviewed and the best results arc said to be obtained by covering 
all but a measured portion of the plated surface with paraffin wax or grease, 
subjecting this exposed portion to the action of hydrochloric acid, and deter
mining the amount of chromium in the resulting solution. The small area 
from which the chromium has been dissolved may readily be replated.— G. G.

Cathode Supports for Chromium Plating. K. J. Piersol (Metal Cleaning 
and Finishing, 1933, 5, 07-70, 84; C. Abs., 1933, 27, 2099).—The require
ments of cathode supports for large articles are discussed.—S. G.

Chromic Acid Poisoning. R. W. Graham (Canad. Med. Assoc. ./., 1932, 
27, 045-040; C. Abs., 1933, 27, 909).— A patient engaged in chromium 
plating for 2| years developed an excessively troublesome cough and hoarse
ness. There were also loss of sleep and weight with anorexia and fatigue 
and nose bleeding. The nasal septum was perforated. Removal from the 
fumes, inhalations of Friar’s balsam, free elimination from the bowels and 
bladder, together with an iron tonic, resulted in complete recovery.—S. G.

Chromium Plating for Abrasion and Corrosion-Resistance. George 'S. 
Brady (Metal Cleaning and Finishing, 1933, 5, 104-100; C. Abs., 1933, 27, 
3143).—A general discussion of the application of chromium plating to 
machine parts to increase their service qualities.— S. G.

Chromium Plating Finds New Applications in the Machine Shop. N. H. 
McKay and C. F. Bonnet (Machinery (N. Y.), 1933, 39,576-579; and (abstract) 
Results Obtained with Chromium Plated Cutting Tools (Machinery (Lond.),
1933, 42, 218).—The characteristics of chromium deposits applied directly to 
the base metal are outlined, and their use as hard facings for guide strips, 
machine parts, and cutting tools, and as a means of reclaiming under-sized 
parts, is discussed.— J. C. C.

The Electrodeposition of Iron-Cobalt Alloys.—I, H. S. Glasstone and 
J. C. Speakman (J. Electrodepositors' Tech. Soc., 1933, 8, (5), 10-23. Re
printed from Trans. Faraday Soc., 1933, 29, 426-429).— See J., this volume, 
p. 360.—S. W.

Carbonate in Cyanide Copper Plating. L. C. Pan (Metal Cleaning and 
Finishing, 1933, 5, 19-22, 81-84; C. Abs., 1933, 27, 2099).— The resistivity 
of a cyanide copper solution decreases rapidly with increasing amounts of 
sodium carbonate up to 100 grm./litre. The anode polarization is reduced 
rapidly by the addition of sodium carbonate, the minimum being reached at 
about 42 grm./litre. The cathode polarization is practically unaffected by 
the presence of sodium carbonate except for a slight minimum at about 
42 grm./litre. The bath voltage follows approximately the characteristics 
of the anode polarization. Throwing power shows a sharp maximum at 
42 grm. sodium carbonate per litre and another, higher, maximum at 221-5 
grm./litre. The anode efficiency is greatly reduced in the presence of sodium 
carbonate, with the exception of a small rise to a maximum at 12-5 grm./ 
litre. The anode and cathode efficiencies intersect at two points, viz., 5 and 
30 grm. sodium carbonate per litre. The cathode efficiency decreases slightly 
with increasing sodium carbonate content. The anode film formed in the 
presence of sodium carbonate is soluble immediately in the solution, whereas 
the anode film formed in the absence of sodium carbonate is insoluble while 
the plating takes place. The cathode deposit shows a maximum brightness
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at 20 grin, sodium carbonate per litre. All factors being considered, tho 
optimum sodium carbonate content would be about 42 grm./litre.—S. G.

Concentration of Cyanide Copper Plating Solutions. L. C. Pan (Metal 
Cleaning and Finishing, 1933, 5, 112-114, 152-154, 106-167; C. Aba., 1933, 
27, 3144).—The cffects of concentration on anode and cathode efficiencies, on 
polarization, on resistance, on throwing power, and on appearance of the 
deposit are discussed. A  cyanide copper-plating bath containing 1 mol. 
copper, 0-29 mol. free cyanide, and 0-39 mol. sodium carbonate per litre is 
most desirable and would be materially better than many of those now being 
used.—S. G.

Nickel-Plating of Aluminium. J. A. Sprcnger (Tecnica del Lavoro, 1932, 
(9), 23-24).—A short note.— G. G.

The Nickel Plating of Zinc-Base Die-Castings at High Current Density.
N. R. Laban (J. Electrodepositors' Tech. Soc., 1933, 8, (6), 1-8).— A coating of 
nickel or copper and nickel of high adhesion and at least 0-0005 in. thick is 
essential prior to chromium plating. The following method has been satis
factorily worked by relatively unskilled labour; owing to the high current 
density and simple method used, the plant required is inexpensive. Tho 
articles are degreased by the trichlorcthylene vapour method shortly before 
plating: they are anodically etched for i  to 1 minute in 75-80% sulphuric 
acid at 10 v., very thoroughly swilled, and copper plated in CuCN 3-5, 
NaCN 5-0, Na2C03 2-0, Na2S20 3 0-17 oz. per gall. at 50 amp./ft.2 and 65° C. 
for a few minutes. The articles are rinsed and immersed in potassium 
hydrogen tartrate solution; they are then nickel plated in NiS047H20
2-5-3 lb., NaCl 2 oz., H3B 0 3 3 oz. per gall, at 80 amp./ft.2 and 60° C., pa 
5-2-5- 8, for 11 minutes; the solution is vigorously agitated by compressed 
air. Owing to the high currents used, the articles are suspended on special 
jigs of ample cross-section. Finishing costs are not materially increased by 
the etching process, and rejects are stated to be markedly reduced.—S. W.

Electrodeposition of Nickel. M. Ballay (Covgris internal, d'Elect., Paris, 
Section 7, Rapport No. 7, 1932, 1-10; Set. Abs., 1932, [B], 35, 704).— B. 
states that the two important applications of electrodeposition of nickel are : 
(1) as a protective coating against corrosion, and (2) the production of refined 
nickel from crude or impure metal. Ho discusses the latest advances in both 
branches of the industry as follows : (1) slow and quick methods of nickel 
plating; (2) plating on aluminium; (3) plating on zinc and its alloys;
(4) management of tlie plating baths; (5) organization of the work; (6) repair 
work by thick deposits of the metal; (7) production of nickel anodes; and
(8) refining crude nickel.— S. G.

Electrolytic Preparation of Heavy Seamless Nickel Tubes. Naoto Kame- 
yama and Sojiro Oka (J. Electrochem. Soc. (Japan), 1932, 157-160; C. Abs.,
1933, 27, 2626).— [In Japanese.] Several precautions are given for the 
electrolytic preparation of seamless nickel tubes 1 mm. thick, 2 cm. in diam., 
and 20 cm. long. The best results were obtained with Langbein’s bath at 
70° C., and a current density of 1 amp./dm.2. The hydrogen content of the 
deposited nickel was 0 003% by weight.— S. G.

The Electrodeposition of Palladium. R. H. Atkinson and A. R. Raper 
(J. Electrodepositors’ Tech. Soc., 1933, 8, (10), 1-20; and (abstract) Met. 
Ind. (Lond.), 1933, 42, 595-598).— Palladium is a white metal similar in 
corrosion-resistance to platinum. A sulphide coating is not formed in the 
atmosphere, and thus palladium is suitable for coating silver articles, 
jewellery, reflectors, &c. Coatings of at least 0-0002 in. are advised to 
avoid porosity, since protection is mechanical and not electrochemical. 
The history of palladium plating is fully reviewed. The simple salts arc 
easily hydrolyzed and unsuitable as electrolytes. A complex nitrite or 
ammine palladium salt is used. Two processes are described in detail,
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including preparation and analysis of the electrolyte: (i) Electrolyte
Xa2(Pd(X 02)4) 10. XaCl 30 gnn./litre, palladium anodes, current density 0-1 
amp./dm.2, 40 '—50° app. 1-5 v., pH value need not be controlled, but rises 
from 4-9 to S-0 in use. Deposits up to 0 0001 in. thick are satisfactoiy and 
lustrous; polishing is unnecessary. Thicker deposits tend to be cracked. 
Diamond hardness number 387—435. (ii) A  two-compartment cell with porous 
diaphragm, e.g. as in a. Leclanche cell or porous hard rubber, is used with 
insoluble anodes of lead. The catholvte contains 40 gmi. Pd(XH3)2Cl2 
dissolved in 35 c.c. X H 3 solution (0-880) and 10 grm. X H 4C1 per litre, the 
anolyte (XH4)2C03 10 grm., (XH4),S04 20 grm., XH 3 solution (0-SS0) 50 c.c./ 
litre. The catholvte is regenerated with Pd(XH3)„CU, X H 4C1 accumulates 
in the anolyte. Current density 0-5 am p./dm.2 at' 3° C. to 2-0 at 70° C., 
Pa 9-10 (catholvte). Deposits up to 0-01 in. are coherent and easily polished, 
but brittle. Diamond hardness number 193-196. Current efficiency is high. 
Cathode polarization curves for both processes are given. Deposition is 
most satisfactory on silver, copper, or copper-base alloys and nickel. Deposits 
may be stripped anodically from silver in XaCl 100, HC13-6 gnn./litre.— S. W.

Practical Problems Involved in Commercial Electroplating on Aluminium. 
Harold K . Work (J. Etecirodepositors' Tech. Soc., 1933, 8, (7), 1-11; and 
Met. Ind. (Land.), 1933, 42, 499-502, discussion, 502-550).— Adhesion of 
nickel plate to aluminium and its alloys is obtained by degreasing in X ajP 04 
1~3- X ;ijC03 1-3, oz. per gall, at S0°-90° C., etching for 10-15 seconds in 5%  
hydrofluoric acid. A  further etching process, varied for different alloys and 
cast or ’ vrought material, is applied to roughen the surface and produce pits 
of under-cut shape which key the electrodeposit to the basis metal. Suitable 
acid etches are given. The time of etching and the temperature and aciditv 
of the etching solution need to be carefully controlled. The etched article is 
nickel plated in a solution containing MgS04 or XaJS04 to increase polariza
tion (sample composition given) with at least 0-0005 in.. preferably 0-001 in., 
of deposit. Polishing of the deposit is difficult, and adhesion, although 
adequate, is not high. Other metals such as chromium or copper can be 
deposited on the nickel plate. A  procedure for zinc-plating aluminium, of 
value for electrical contact purposes, is described.— S. W.

The Plating of Zinc and Zinc-Base Die-Castings. L. Wright and F. Taylor 
(J. Electrodeposilors’ Tech. Soc., 1933, 8, (8), 1-19; and (abstract) Met. Ind. 
(Lond.), 1933, 42, 3o5-35S, 405-406).—The difficulties of direct nickel plating 
are discussed and the literature is reviewed. Degreasing is difficult in aqueous 
solutions owing to attack on the metal and tarnishing : cathodic cleaning at 
low current. density for not more than 3 minutes in a solution of sodium 
silicate 10. Xa^PO, 30 gnn./litre operated at boiling point is advised. Etching 
is essential, 1-2%  hydrofluoric acid or preferably S%  hydrochloric acid for 
O '5-l minute is satisfactory. Preliminary plating frith brass or copper is 
unsatisfactory owing to the formation of blisters. Direct nickel plating can 
be achieved using a solution X iS04.7H30  75. Xa^SOj.lOHsO 200, XH,C1 12, 
HjBOj 10 gnu., litre at room temperature, pa 6-0 ±  0-2. 10 amp. ft.% A 
thickness of not less than 0-0(3035 in. is advised. The effect of varying the 
constituents and operating conditions of the solution is shown.— S. W .

On Rost-Protective Metal Coatings. W. Borehert [Oberfldcheateehnit, 1933, 
10, S3-S6).— Excellent protection of iron from rusting is afforded by  a 
cadmium coating 0-005-0 01 mm. thick with outer coatings of nickel and 
chromium, provided that these are non-porous. Penetration of corrosive 
media is rapid through pores in the outer layers, and corrosion quiekly 
spreads by electrolytic action.—A. R . P.

Contribution to Our Knowledge of the Throwing Power of Electrolytic 
Baths. \ *c:>or Engelhardt and Xikolaus SchSufeldt (JFiss. Yerdff. Skmcr^- 
Ko'tzern, 1933, 12, (1), 34-38).— In aeid and alkaline copper-plating baths, in
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sulphate nickel-plating baths and in chromic acid baths, the throwing power 
depends on the dimensions of the electrodes and on the dimensions of the 
cell.—A. R . P.

Eleetrodeposition of Metals and Alloys from Formamide Solutions. R . D.
Blue and F. C. Mathers (Electrochcm. Soc. Preprint, 1933, May, 327-334).— 
Addition of dry hydrogen chloride to solutions in formamide of the chlorides 
of copper, zinc, bismuth, nickel, iron, and chromium improves the character 
and adherence of the deposits obtained by electrolysis, but is without action 
on the nature of the deposits obtained from solutions of tin, lead, and 
cadmium chlorides. Zinc and nickel thiocyanates give good deposits in 
formamide solution, but the corresponding cadmium salt gives only fair 
deposits. Stannous thiocyanato gives a poor deposit, and cuprous thio- 
cyanate is insoluble. Aluminium chloride alone gives no deposit of aluminium, 
but on addition of ferric chloride a bright white alloy deposit is obtained 
which may contain up to 17% of aluminium ; this alloy rapidly decomposes 
water. Alloys of zinc and manganese with a very small proportion of 
aluminium can be obtained from formamide solutions of the chlorides, but 
they are very reactive. No alloys of aluminium with any other metal could 
be obtained.— A. R. P.

Discussion on the Possibility of Standardizing Electrodeposits. R. S. 
Hutton. E. A. Ollard. S. E. Weill. E .J . Dobbs. T.L.Crow. A. Tremayne. 
L. Wright. J. W. Pcrring. A. W. Hothersall. C. Hobday. S. Wemick 
(•/. Electrodepositors' Tech. Soc., 1933, 8, (1), 1 -6 ; and Met. Ind. (Lond.),
1932, 41, 427-429).— The possibility and desirability of drawing up standard 
specifications for electrodeposits of various kinds are discussed. Representa
tives of the cutlery trade consider standardization of silver plate feasible 
and advisable, but it is considered that it would be difficult to obtain 
general trade acceptance of specifications for other electrodeposits.—S. W.

Standards in the Plating Industries. Anon. {Met. Ind. (Lond.), 1932, 41, 
339-340).— Editorial comment on a discussion opened by E. A. Ollard before 
the Electroplaters’ and Depositors’ Technical Society (preceding abstract). 
It is agreed that it is possible and even desirable to institute particular standards 
of electroplating on particular articles, but it is considered impossible and not 
necessarily desirable to issue a general standard of plate applicable to all 
kinds of plated articles and in any case even restricted standardization 
presents great difficulties.— J. H. W.

Research and Eleetrodeposition Practice—Presidential Address. D. J. 
Macnaughtan (J. Electrodepositors' Tech. Soc., 1933, 8, (2), 1-8 ; and Met. 
Ind. (Lond.), 1932, 41, 593-595, 598).—The development of the motor-car 
industry and the competititon of stainless alloys and cellulose lacquers have 
stimulated the electroplating industry to intensive research. Certain 
processes, such as chromium plating, are the result of academic research, and 
were not immediately adopted by the trade. Modem research is, however, 
directed to obtaining quantitative data on the physical properties, adhesion, 
corrosion-resistance, &c., of elcctxodeposits.—S. W.

Advances in Electroplating. Herbert Kurrein (Ober/lâchenteehnik, 1933,
10, 141-143).— A review of recent patents and journal literature with 103 
references.— A. R . P.

Recent Developments in Electroplating. M. de Kay Thompson (Metal 
Cleaning and Finishing, 1933, 5, 9-18; C. Abs., 1933, 27, 1829).—A review 
of recent, more important technical developments in the electroplating of 
chromium, nickel, cadmium, alloys, silver, zinc, tungsten, tin, and platinum, 
together with notes on temperature corrections in measuring throwing power 
and electroplating on aluminium.—S- G.

.Electroplating in Great Britain. D. J. Macnaughtan (Congrès internat, 
d'Elect., Paris, Sect. 7, liapport No. 6, 1932, 1-35; Sci. Abs., 1932, [B],
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35, 703).—A  report on recent research work relating to the electrodeposition 
of metals carried out in Great Britain under the auspices of the Electro
platers’ and Depositors’ Technical Society and of the British Non-Ferrous 
Metals Research Association. The researches covered are : A. W. Hothersall, 
“  The Electrodeposition of Nickel, Chromium, Copper, Silver, Zinc, Cadmium, 
Iron, Manganese and A lloys” ; E. J. Dobbs, “ Rapid Nickel Plating” ; 
E. A. Ollard, “  Chromium Plating ” ; S. Wernick, "  Zinc and Cadmium 
Plating ” ; and H. Sutton, “  The Anodic Oxidation of Aluminium and its 
Alloys. ’ Each paper is accompanied by a bibliography of recent con
tributions to the technical literature of the subject.— S. G.

Idealism in Electrodeposition. S. Field (J. Electrodepositors’ Tech. Soc.,
1933, 8, (9), 1-7).— First William James Memorial Lecture.—S. W.

VII.—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition and Electro-Refining.)

(Continued from pp. 440—150.)
Electrolytic Extraction of Metals. H. J. Ellingham (Sci. J. Roy- Coll. 

Sci. (Loud.), 1932, 2, 19-26).—A review-.—S. G.
The Technique of Aluminium Manufacture. Jaime Forsch (Qtrim. e Ind.,

1932, 9, 25S-264).— A review.— S. G.
Rate of Dissolution of Industrial Alumina in Molten Cryolite. N. Parravano

and ------- D ’Agostino {Rend. Accad. Xaz. Lincei, 1932, 16, 186-190).— From
electrical conductivity measurements in fused cryolite it is concluded that the 
rate of dissolution of the various technical grades of alumina in cryolite baths 
is different, the rate is highest with alumina made by the Blanc process and 
lowest with that made by the Haglund process. This factor greatly influences 
the cost of production of aluminium.—G. G.

Metallic Beryllium at Low Cost. Anon. (Indust. Australian, 1933, 88, 
123)*— A summary of the properties and sources of beryllium, with notes 
on methods of extraction.— P. M. C. R.

.Electrochemical Industry of Japan. N. Kamevama (Congres internal. 
( f Elect., Paris, Sect. 7. Rapport, No. 21, 1932. 1-17; Sci. Abs., 1932, [Bj. 
35, 703).—K . gives details of the present development of the electrochemical 
industries of Japan, with an estimate of the energy consumed in 1930 and 
of the tonnage produced of various products. In that year, for the electro
lytic production of chemicals and metals by wet processes the energy consump
tion was 1446 million kw.h.. whilst electric thermal manufacturers accounted 
for another 2404 kw.h. The latter total does not include the energy used in 
the manufacture of steel, ferro-alloys or other similar products. The tonnages 
of metals produced in 1930 by electrolvtic methods were: refined copper, 
78.000 tons; lead. 3600 tons: 'tin. S00 tons; zinc, 4000 tons; sodium. 1000 
tons. K. points to the considerable surplus power available in Japan for 
other electrochemical industries.— S. G.

Passivity Phenomena in Metals. Max Sehlotter (Chem.-Zeit., 1933, 57, 
533).—-Under certain conditions of deposition very passive deposits of nickel, 
chromium, copper, and silver can be obtained which behave quite differcntlv 
from ordinary deposits. The passive chromium and nickel contain highly 
dispersed oxide inclusions, and the silver and copper (obtained from iodide 
solution) contain iodides of these metals. Passive chromium is not wetted 
by water, and is therefore highly resistant to corrosion; passive nickel is 
attacked by sulphides only with great difficulty, and the gold-coloured silver 
containing 0-99% iodine obtained from solutions of silver iodide in potassium 
iodide is not attacked by liver of sulphur. S. suggests that these substances 
should be called ** metallides,”  thus the silver mentioned above would be 
called ”  0-99 silver iodine metallide,”  Copper iodine metallide is photo-
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sensitive, becoming blue on exposure to light and reverting to red in the 
dark.— A. R. P.

Hydrogen Overvoltage of Lead and Lead-Antimony Alloys.— I, II.
Yogoro Kato (J. Electrochem. Soc. (Japan), 1932, 120-124, 161-167 ; 0. Abs.,
1933, 27, 2628).— [In Japanese.] Cf. J., this volume, p. 362. (I.— ) The 
hydrogen overvoltage of lead-antimony alloy (1-10% antimony) cathodes 
varies from the very beginning of tho passage of electric current. Neither 
rapid nor slow cooling of the alloy appreciably affects the overvoltage. It 
is, however, very low for antimonized lead. An alloy having an especially 
high overvoltage, such as that reported by Raeder (Z. physical. Chem., 1928, 
133, 15—30) could not be found. (II.— ) In the determination of overvoltage 
at the same current density, it was found that it varies at first with the time, 
and then approaches a definite value. The hydrogen overvoltage on lead 
depends on the surface condition of the cathode; it is high on a smooth 
surface and low on a rough surface. On the single crystal surface of lead, 
it is high, even when the surface is etched. The hydrogen overvoltage for 
cast lead, lead-antimony alloy and antimony, determined at a current density 
of 0-3 ma./dm.2 was highest for lead (1-00 v.), next for lead-antimony alloy 
(5% antimony) (0-67 v.), and lowest for antimony (0-51 v.).—S. G.

A Study oi the Tellurium Electrode. Frederick H. Getman (Electrochem. 
Soc. Preprint, 1933, Sept., 1-8).— Single crystals of tellurium have been 
prepared by slowly passing a sealed tube containing coarsely crushed 
metal through a furnace. Using these crystals the e.m.f. (E) of the cell 
le-m TeClj in 2-5AT-HCl-saturated KC1—Hg2Cl2—Hg has been determined. 
E is a linear function of log m within tho range, m =  0-0004-0-1 molar. From 
the results obtained it follows that for T e-T e ''"E 0 =  — 0-5682 v.— A. R. P.

VIII.—REFINING
(Including Electro-Refining.)

(Continued from  pp. 450-451.)

Electrolytic Refining of Metals. G. Eger (Congrès internat. d’Élect., Paris, 
Sect. 7, Rapport No. 9, 1932, 1-18; Sei. Abs., 1932, [B], 35, 705).—Describes 
the methods now adopted for the electrolytic refining of copper, silver, gold, 
lead, zinc, cadmium, tin, iron, nickel, antimony, and bismuth. Illustrations 
of the methods and plant used for copper refining are included.—S. G.

Modem Electrolytic Refining. Anon. (Met. Ind. (Lond.), 1933, 43, 51- 
52).—A  short general dissertation on modern electrolytic refining and some 
of the difficulties encountered therein, especially with respect to lead, 
magnesium, and aluminium.—J. H. W.

Current Efficiency in the Electrolytic Production of Copper. A. I. Gaev 
(Zvetnye Metally (The Non-Ferrous Metals), 1930, 562-573; C. Abs., 1933, 
27, 667).— [In Russian.] The current consumption in the electrolytic produc
tion of copper at tho Nijhne-Kuishtuimsk plant is given. Efficiency was 
between 64-4 and 73-8%. Improvements, to increase current efficiency, are 
recommended.—S. G.

The Metallurgy of Gold in the Transvaal. B. Kucevalov (Chem. Listy,
1932, 26, 600-604; C. Abs., 1933, 27, 1847).—A survey of the geology, mining 
methods, cyanide and refining processes used for the preparation of metallic 
gold.—S. G.

Electrodeposition of Zinc. P. Röntgen and R. Buchkremer (Metallurgist 
(Suppt. to Engineer), 1933, 9, 38-43).—A detailed summary, with illustrations, 
of a paper by R. and B. Metall mid Erz, 1932, 29, 449. See J., this volume, 
p. 450.—R. G.

V O L . L l l l .
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IX .—ANALYSIS

(Continued from  pp. 451-45-1.)

Use oi the Photographic Plate in Quantitative Analysis with Emission 
Spectra. C. F. Linstrom and G. Schcibe (Ber. V III . Internal. Congr. Photo
graphy, Dresden, 1931, 355-356; C. Abs., 1933, 27, 672).— The photometric 
methods which arc employed in quantitative analysis with emission spectra 
are discussed, as also arc the possible sources of error in this kind of work 
which may arise from the use of the photographic plate. The effect of the 
kind of plate, and of development (manner, time, and temperature), and of the 
gradation in the various regions of the spectrum is discussed in regard to the 
Scheibe-Neuhausser method of logarithmic sector and the 3-line methods of 
Scheibe-Sclmettler.— S. G.

Spectrographic Analysis of Lead Cable-Sheath Alloys. G. H. Metson (Post 
Office Elect. Eng. J „  1932, 25, 143-147; Sci. Abs., 1932, [B], 35, 699).—The 
optical spectrum of a Pb-Sb alloy consists of numerous spectral lines due to 
the Pb and a smaller number due to the Sb. The intensity of the latter 
increases in a regular maimer as the Sb percentage increases. In the rotating 
logarithmic sector photometer a disc is used, the outer edge of which is cut in a 
logarithmic spiral, is placed in front of the spectrograph slit and is rotated 
by a small electric motor. Each spectral line is thus exposed logarithmically 
along its length, the photograph being a narrow wedge instead of a parallel
sided bar. Since the law of photographic blackening is also logarithmic, the 
length of a particular Sb line-wedge is a measure of the line intensity and 
also of the Sb concentration of the alloy.— S. G.

Surface Effects on Assay Bands Caused by Metals o£ the Platinum Group. 
J. L. Byers (Bull. Michigan Coll. Min. Tech., 1933, 6, 1-17).— See this J.,
1932, 50, 441.—S. G.

Detection of Silver in Very Dilute Solutions by Physical Development. 
A. J. Vclculescu (Z. anal. (Mem., 1932, 90, 111-113).— One drop of the solution 
to be tested is placed on a filter paper and treated with a 0-02JNr-solution of 
KBr. After thorough washing to remove soluble salts, the spot is treated 
with 50 c.c. of developer solution (D) to which 2 c.c. of O-l-iY-AgNOj are 
added just before use. I f  the spot contains AgBr, much of the Ag in the 
solution is reduced, and the spot becomes blaek. The method detects 1 part 
of Ag in 107 parts of solution even in the presence of 2000 times as much Pb, 
provided that no free IIX 03 is present. Hg interferes, and should bo removed 
by evaporation of the solution and ignition of the residue prior to making 
the test. So’ ution D  contains 10 grm. of metol and 50 c.c. of citric acid in 
500 c.c. of HjO.—A, R. P.

Application of Catalysis to the Detection of Certain Cations. Detection of 
Silver and Copper. Applications of the Method. Georges Deniges (Bull. Soc. 
Chim. France, 1932, [iv], 51, 1096-1100).—The oxidation of 5fnS04 to 
HMnOj by K~S20 8 in the presence of Ag and by NaOBr in the presence of 
Cu may be used for the detection of these elements. Hg and Co interfere in 
the Ag test, and Ni and Co in the Cu test. The method may be used for the 
detection of Ag in coins : a small drop of HXOa is placed on the coin, and 
after 10 seconds the solution is rinsed into a test tube and heated to 100° C. 
with 20 drops of H»S04, 2 drops of 0-4% MnS04 solution, and 0-1 grm. of 
KjS.Og, when a pink colour develops if the coin contains Ag. Other 
applications of the method are detailed.—A. R . P.

On the Separation of Titanium from Aluminium and Certain Elements of 
Analytical Groups H and HI by Means of Guanidine Carbonate in Tartrate 
Solution. A. Jilek and J. Kota (Coll. Trav. chim. Tchixoslov., 1932, 4, 412- 
417).— Ti may be quantitatively separated from A1‘" ,  Cr04" , WO*", M oO / , 
LOj, Tl, or AsOs' "  by addition of guanidine carbonate to a boiling, dilute,
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neutral solution containing KH, tartrate under certain specified conditions 
for details of which the original must be consulted.—A. R. P.

On the Precipitation of Calcium by Potassium Ferrocyanide. R. Chandellc 
(Bull. Soc. chim. Belt/., 1932, 4, 420-429).— In the presence of a large excess 
of NH,C1 or KC1 a crystalline precipitate is obtained on addition of K,Fc(CN)6 
to a solution of Ca salt. The precipitate is Ca(NH4)2Fe(CN)6 in the first case 
and Ca2Fe(CN)„ in the second.— A. R. P.

Gasometric Determination of Chromium. M. Couture (Annali chim. appl.,
1932, 10, 680-682).—The growing importance of Cr in industry demands a 
rapid method for the analysis of plated articles, salts, alloys, electrical resist
ances, &c. Such a method based on the evolution of 0 2 on treating 
Cr03 solutions with a peroxide is described.— G. G.

Methods for Copper Determination. N. I. Matveev (Zvelnye Metally (The 
Non-Ferrous Metals), 1930, 1491-1505; C. Abs., 1933, 27, 680).— [In Russian.] 
A critical review of various methods for the determination of Cu in metals. 
Eighty-five references are given.— S. G.

The Potentiometric Determination of Iron and Vanadium in Ferrovanadium 
and of Iron and Chromium in Ferrochromium. Peter Dickens and Gustav 
Thanheiser (Arch. Eisenhiittenwesen, 1932-1933, 6,379-388).—-Various methods 
for the simultaneous determination of Fe and V by oxidimetrie and reducto- 
metric methods are critically reviewed; the former type is preferred. Stan
dardization of the KMn04 with Na2C20 4 and with V 20 6 gives approximately 
■the same result, but the former is more certain. The rapid method for V 
recently described has been applied to the analysis of ferrovanadium, and a 
new method for the simultaneous determination of Fe and Cr is also described.

— J. W.
Colorimetric Method for the Determination of Traces of Tungsten. F.

Feigl and P. Krumholz (Angew. Chem., 1932, 45, 674-675).—The solution 
(2 c.c.) containing the W  as Na2\V04 and 0-05-0-5.Y with NaOH is treated 
with 5 drops of 25% KCNS solution and diluted to 5 c.c. with a 10% solution 
of SnCl2 in HC1 (d 1-19). After 30 minutes the yellow colour produced is 
compared with that of a standard prepared in a similar way from Na2W 0 4 
solution. The method gives results with an error of ±  3%  for quantities of 
W between 10 and lOOpt, grm. Molybdates produce a more intense colour 
than tungstates under these conditions, and must therefore be removed 
before applying the test.—A. R. P.

X .-L A B O R A T O R Y  APPARATUS, INSTRUMENTS, &c.
(See also “ Testing”  and “  Pyrometry.” )

(Continued from p. 45-i.)

Thermal Analysis o£ Alloys by the Differential Method in Inert Gas 
Atmospheres. E. Alberti (Z. tech. Physik, 1933, 14, 281-283).—A detailed 
description of the construction and operation of a suitable apparatus.— J. W.

Darkfield Illuminator. Anon. (Instrumente, 1933, 6, 89).— A brief descrip
tion of the Leitz method, of darkfield conical illumination.—J. C. C.

Outline of a Theory of the Technique of Temperature Regulation. Max 
Lang (Z. tech. Physik, 1933, 14, 98-105).— .!. W.

Radiation Thermopiles for Use at Liquid Air Temperatures. C. Hawley 
Cartwright (Rev. Sci. Instruments, 1933, [N.S.], 4,382-384).—Values of thermo
electric power against lead, the Wiedemann-Franz ratio and relative electrical 
conductivity at 25° C. and — 183° C. are tabulated for tellurium, Bi -f- 11% 
Sb, Bi +  10% Sn, and Constantan. A  thermoelectric pile composed of 
Constantan and Bi -f- 11% Sb alloy, operated in vacuo, is 10 times as sensitive 
at -  183° C. as it is at 25° C.—J. S. G. T.
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A Possibility of Attaining any Desired Low Temperature. F. Simon 
(Z. Physik, 1933, 81, 824-831).—-The possibility of attaining extremely low 
temperatures by tlio adiabatic demagnetization of certain paramagnetic 
materials and by the adiabatic expansion of condensed substances is discusscd, 
and apparatus for this purpose, employing liquid helium, is suggested (cf. 
following abstract).— J. S. G. T.

The Attainment of Very Low Temperatures by Compression of Liquid 
Helium. W. Meissner. F. Simon (Z. Physik, 1933, 81, 832-837, 838- 
839).— Contrary to the conclusion of Simon (see preceding abstract), M. 
shows that temperatures below 2° abs. are to be obtained by the compression 
of liquid helium, and not by its expansion, as liquid helium is characterized 
by a temperature of maximum density. S. replies.— J. S. G. T.

“  1 -2 -3-5  ”  System Weights. Anon. (Instruments, 1933, 6, 92).—The 
use of the series 1, 2, 3, 5, adopted for the new Sartorius weights, obviates the 
use of two weights of the same denomination, saves time in identifying weights, 
and is said to enable a single calibration correction to be applied to any com
bination, thus avoiding the need for correcting each weight separately.— J. C. C.

A High-Vacuum Spectrograph for Chemical Analysis by X-Rays. E. 
Alexander (Z. Physik, 1933, 83, 512-516).— A spectrograph characterized by 
two values of dispersion and permitting exposures to bo mado within an 
angular region of 120° is described.— J. S. G. T.

X I.-P H Y SIC A L  AND MECHANICAL TESTING AND RADIOLOGY

(Continued from  pp. 455-456.)

Report of Committee E - l  [of A.S.T.M.] on Methods of Testing. W. N. 
Fulweiler and R. E. Hess (Amer. Soc. Test. Mat. Preprint, 1933, 1-7).—A  
summary of work done by the various sections of the Committee during the 
year. These have been concerned principally with tension test ing (Proc. Amer. 
Soc. Test. Mat., 1932, 32, (I), 945, see J., this volume, p. 374), compression 
testing (see abstract below), indentation hardness, testing thin sheet metals, 
impact testing, effect of speed of testing, elastic strength of materials, calibra
tion of testing machines, flexure testing, plasticity and consistency, particle 
size and shape, sieve sizes, measurement of thickness, and interpretation and 
presentation of data. Among other definitions proposed are— Consistency—  
that property of a material other than a gas by virtue of which it resists the 
stresses which produce permanent change of shape. Consistency is expressed 
by the threo following llow-force relations—Simple (Newtonian) liquid, when 
the ratio of flow to force in the material is constant. Solid—any body which 
requires a finite stress to produce a permanent deformation. Non-Newtonian 
liquid—a body which yields permanently under very small stresses and yet is 
not a simple liquid. Plasticity is that property of a solid by virtue of winch it 
is permanently deformed when stressed above the yield value. Factors 
which define plasticity are the yield value and the mobility. Yield value 0—  
the minimum stress required to produce a permanent deformation in a solid. 
Mobility ¡x. The coeff. in the law of plastic flow v — y.(F — 0)r, where v is 
velocity imparted by stress F  per unit area, to either of two parallel planes 
separated by the distance r, the space between the planes being filled with 
the plastic material.—W. A. C. N.

Correspondence on Testing of Castings. W. Rosenhain (Rev. Met., 1933, 
30, 117).—W . R . points out an error in the report of the Zürich Congress of 
the International Association for Testing Materials, as given in Rev. Met.,
1932, 29, 308, which states that the unanimous opinion of the metallurgists 
of the world was strongly opposed to the use of test-pieces cut from the castings
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themselves. Tho official summary of tho discussion mentions that two 
different points of view were expressed. Representatives of Belgium, Czecho
slovakia, Germany, Great Britain, Holland, Switzerland, and tho U.S.A. 
spoko with favour of the use of specially cast tcst-picces, whilst tho 
representative of Franco put forward the method of testing small pieccs cut 
from the castings themselves.— H. S.

An “  Overnight ”  Test for Determining Endurance Limit. II. F. Moore 
and H. B. Wishart (Amur. Soc. Test. Mat. Preprint, 1933, 1-7; and (abstract) 
Iron Age, 1933,132, 32b).—Tho principle of tho test is that below the endurance 
limit cycles of repeated flexure increase the endurance limit and presumably 
tho tensile strength, whilst above tho endurance limit cracks begin to develop, 
and reduce tho tensile strength. A  period of about 1,400,000 cycles appears 
to bo sufficient to develop such cracks for tho materials tested. The Rockwell 
hardness of the specimens is determined. They are then subjected to the 
specified number of cycles of stress in a rotating beam machine, which usually 
requires some 15-16 hrs. After this tho specimens are pulled as tension 
specimens. Those breaking before the end of the 1,400,000 cycles arc credited 
with zero tensile strength. Miking corrections proportional to the hardness 
figures, tho data arc plotted, with the stresses applied for 1,400,000 cycles as 
ordinates and tensile strength after this period as abscissa;. The endurance 
limit is taken as tho ordinate corresponding .with tho maximum abscissa on 
this curve. The test has been checked for a variety of ferrous and non-ferrous 
materials. The maximum variation from the results of long period tests was 
in the case, of Duralumin — 11-8%.—W. A. C. N.

Proposed Revision of Tentative Accelerated Life Test for Metallic Materials
for Electrical Heating (B 76-29 T). ------ (Amer. Soc. Test. Mat. Preprint,
1933, 7-8).—Appendix to Report of Committee B -4  on Electrical-Heating, 
EIcctrical-Resistance, and Electric-Furnaco Alloys (sco J., this volume, p. 493). 
A list of a few general considerations and precautions which should bo borne 
in mind in setting up and operating the lifo test equipment, and in carrying 
out the technique. Temperature is one of the most important variables to 
bo considered, the life of a wire varying inversely with an exponential function 
of this factor. It can be measured by means of a modified disappearing 
filament type of optical pyrometer. The voltage must bo carefully controlled. 
No general rule will indicate the limit for the useful lifo of a heating element.

—W. A. C. N.
Proposed Revised Tentative Methods of Compression Testing o£ Metallic Mat

erials. -------(Amer. Soc. Test. Mat. Preprint, 1933, 8-16).—Appendix to Report
of Committee E— 1 on Methods of Testing (sec./., this volume, p. 516).— In 
performing these tests the speed of tho cross head of the machine when the 
machine is running idlo shall be such that the load can bo accurately weighed. 
In no case should tho speed exceed 0-05 in./minute for a specimen 1 in. in 
length or 0-10 in./minute for specimens 3 in. long or over. In testing elastic 
limit in compression the cross-head speed should conform to the requirements 
of the corresponding tension test of the material. Test-spccimens should be 
cylinders with plane ends and smooth surfaces, and of the following dimen
sions : short, for compression tests on bearing metals, 1J in. diam. and 1 in. 
long; medium, for determining general compressive strengths of metallic 
materials 0-798 in., 1 in., or 1£ in. diam. and 2 f  in., 3 in., or 3| in. long, 
respectively; long, for determining tho modulus of elasticity in compression, 
1J in. diam., and I2J in. long. Variations of ±  0-01 in. are allowable on the 
diam. The bearing blocks should be provided with machined plane surfaces. 
The upper end of tho specimen shall bear a spherical seated compression 
block. A diagram of a suitable arrangement is given, followed by a descrip
tion of the procedure to bo followed. Finally, standard definitions of elastic 
limit, and yield-strength are included, together with details of the “  drop of
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the beam,”  “  total strain,”  and “  set ”  methods of determining the yield- 
strength.— W. A. C. N.

A New Method o£ Determining the Modulus of Elasticity of Materials. 
P. Le Holland and P. Sorin (Rev. M il., 1933, 30, 112-116).—'The method 
described consists in supporting upon the specimen two identical oscillating 
systems (gravity pendulums) and observing the time which elapses between 
successive periods of rest which are observed in both pendulums at intervals 
following commencement of oscillation in one of them.— H. S.

An Industrial, Mechanically Recording Estensometer. Pierre Chevenard 
(Rev. Met., 1933, 30, 85-95).— The relative displacement of two points on 
the test-length is amplified by a lever and recorded on a drum which turns 
through an angle proportional to the tensile stress. Use of the extensometer 
at elevated temperature is described.—H. S.

Dynamic Extensometers and Oscillographs for Investigating the Soiling 
Process. Hubert Hoff and Theodor Dahl (Stahl u. Eisen, 1933, 53, 593-604). 
—The advantages of oscillographs and of extensometers on the condenser 
principle in investigating the rolling process are mentioned, and a new 
apparatus is described for the exact determination of the number of revolu
tions of the rolls and the amount of slip.— J. W.

The Significance of the Results of Short-Time High-Temperature Tension 
Tests. H. P. Moore, J. W. Bolton, and J. J. Kanter (Amer. Soc. Test. Mat. 
Preprint, 1933, 17).— Appendix III  to Report of Joint Research Committee 
[of A.S.T.M. and A.S.M.B.] on Elfect of Temperature on the Properties of 
Metals (see J., this volume, p. 486). So far no correlation between the results 
of short-time high-temperature tension tests and slow creep at high tem
peratures has been found. There is also no evidence of any relation between 
these tests and those on fatigue strength. Where the phenomena of creep 
are not very important, however, as when a metal is exposed to occasional 
short periods of high temperature, the results of the short-time and high- 
temperature tests have some significance. The yield strength is a reasonable 
index of the resistance to permanent distortion under such occasional short- 
time loads. In general, it may be said that short-time high-temperature 
tests have a narrower field of usefulness than short-time tests at room 
temperature.— W. A. C. N.

Proposed Tentative Method of Test for Short-Time High-Temperature
Tension Tests of Metallic Materials. ------ (.-lmer. Soc. Test. Mat. Preprint,
1933, 18-25).— Appendix to Report of Joint Research Committee [of 
A.S.T.M. and A.S.M.E.] on Effect, of Temperature on the Properties of 
Metals (see J., this volume, p. 486). The method covers tests within the 
range from room temperature up to 2000° F. (1090° C.). The surface of the test 
piece shall be smooth and free from scratches, and its dimensions those of the 
ordinary 2-in. standard specimen. The type of testing machine used must 
be reported with the test. Details of the heating furnace design are specified. 
A summary of the data which are necessary in completing a satisfactory test 
is given.—-W. A. C. N.

Proposed Tentative Method o£ Test for Long-Time (Creep) High-
Temperature Tension Tests of Metallic Materials. -------(Amer. Soc. Test. Mat.
Preprint, 1933, 26-34),— Appendix to Report of Joint Research Committee 
[of A.S.T.M. and A.S.M.E.] on Effect of Temperature on the Properties of 
Metals (see J., this volume, p. 4S6). The method covers high-temperature 
creep tests at temperatures up to 1090° C. The temperature ranges that 
should be investigated in the ease of a variety of metals are given. In the 
case of copper and aluminium alloys, this is 300°-800'"’  F. (150°-430° C.). 
The constant-temperature constant-stress method is employed. Stresses to 
produce creep at the rate of 1-0% per 10,000 hr. and 0-1% per 10,000 hr. in 
the secondary flow period are to be determined. Details of procedure are 
included.— W. A. C. N.
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The Determination and Significance of “  Proportional Limit ”  and “  Break
ing Strength ”  in Short-Time High-Temperature Tests. H. F. Moore, J. W. 
Bolton, and J. J. Kanter (Amer. Soc. Test. Mat.. Preprint, 1933, 10-16).—  
Appendix II to Report of Joint Research Committee [of A.S.T.M. and 
A.SJM.E.] on Effect of Temperature on the Properties of Metals (see </., this 
volume, p. 486). The determination of proportional limit is indefinite nndess 
details of equipment and the method of tabulation of the results axe specified. 
Except possibly for breaking strength at high temperatures, the results for 
proportional limit show a -wider variation than anv other test. It  is quite 
possible that from the start of a test there is some departure from the normal 
straight-line relation, on account of uneven deformation of individual .crystals 
in the material, and proportional limit, is merely the value for which the 
aggregate of such action becomes detectable -with the particular apparatus 
used. There is no logical or experimental basis for assuming the absolute 
identity of proportional limit and elastic limit for first permanent set. 
Various typical stresB-strain diagrams and their significance are discussed. 
Even a very delicately determined proportional limit for a metal has little 
definite significance as an index of strength or weakness, -whereas a fairly 
well-defined yield-strength does indicate the limiting stress below which 
serious structural damage due to permanent distortion will not occur. Pre
liminary data indicate that, for one of the materials used, some creep can be 
detected at stresses lower than any proportional limits determined in the 
short-time tests. There is no evidence at the present time that short-time 
proportional limit tests are a reliable index for creep strength of a metal at 
high temperature. There is some indication that, for some metals at least, 
large grtun-size is of advantage in resisting creep. The determinations of 
proportional limit and of breaking strength have been omitted from the 
tentative method for short-time high-temperature tension tests.—W • A. C- N.

Studies on a Modification of the Rohn Test for Investigating Creep of Metals.
C. R. Austin and J. R . Grier (Amer. Soc. Test. Mat. Preprint, 1933, 14 5 ).
A  discussion of experiences with a test method intended as a rapid m eans of 
classifying alloys as to  their metallurgical behaviour and probable utility ior 
use in mechanical service at high temperatures. The construction of the 
special furnace is described. In this particular type of test the following 
factors have to be considered carefully and allowed for : ooeff. of expansion of 
the test rod and the changes in elastic modulus and temperature gradients. 
The test rod is about a metre long, and is itself used as a kind of dilatation 
thermometer, effecting the automatic regulation of the temperature by 
changes in its own length. A. and G. have superimposed an intermittent 
mechanical make and break on the original Rohn apparatus which has letiullyo. 
in the elimination of marked temperature fluctuations.—W. A. C. N.

Proof Stress - An Historical Note. Wesley Lambert (Met. In i, (Lot^-i-
1933, 43, 26).—The “  proof stress ”  test, which allows a maximum per
manent extension of 0-003 in. on a 2-in. gauge-length, is identified with the 
“  permanent set ”  test and is traced back about 50 years. Some doubts oi 
the practical convenience of the test are expressed.—J. H. W-

The Testing of Hardness in Metals. Anon- (Indian Railway Gazette, 1932., 
33, 162-163).— Hardness testing methods are classified into 1 scratch and 
“ penetrative" tests, the latter being subdivided according as the penetra
tion is percussive or produced by pressure. The “  pendulum method and 
some recent modifications of the Brinell test are briefly described. P. R.

Recorder-Controller for Materials Testing Machines. Anon. (Jnstr u nuads,
1933, 6, 90-91).— An illustrated account of the Southwark-Emery stress- 
strain recorder-controller. by means of which a tensile testing machine can 
be automatically operated either to apply constant rates of straining or of 
loading or to maintain a constant load.—J. C. C.



Proposed Tentative Methods of Verification of Testing Machines.-------(Amcr.
oc. Test. Mat. Preprint, 1933, 17-28).— Appendix to Report of Committee 
t 1 on Methods of Testing (see < /., this volume, p .  516). Certain definitions 

oi error, percentage of error, correction, tolerance, loading range, and of an 
elastic calibration device arc first given. There follow details of methods for 
verifying testing machines that measure load, for applying tho load, for 
selecting the test loads, and for correcting eccentricity of loading. The 
vanous methods of verification are very carefully examined and their limita
tions summarized.—W. A. C. N.

Proposed Tentative Method of Analysis for the Particle Size Distribution of
Sub-Sieve Size Particulate Substances. ------  (Amer. Soc. Test. Mat. Pre-
Pf lm ’ 3 5 29i*o).— Appendix to Report of Committee E -l  on Methods
of lesting (see J., this volume, p. 516). As far as tho shape of the particle 
will permit, the size is determined in absolute units. The method is applied 
to homogeneous materials; its application to mixtures is limited by the 
properties of the components. Tho range of sizes covered is between 
/¿-micron and 0-2 micron. Preliminary separation into groups of sizes may 
be necessary where wide ranges are being examined, in order to facilitate 
mejwurement under tho microscope. Definitions of the following terms as 
used in the paper are given: dispersion, individual particle, aggregate, 
ultimate working unit, flocculation, and average diameter. Separation into 
size groups is obtained by elutriation using a fluid which is completely volatile 
and does not react chemically with the solids. In mounting the samples 
care should bo taken that the particles are in one plane, free from motion, so 
dispersed as to show individual particles, unaffected by grinding during 
mounting and in a medium which gives maximum definition. For measure
ment the methods used were: (1) by direct observation using the Filar 

r ;  ̂ y  Pr°Jection> involving the throwing of an imago of the 
particle on a screen; (3) by photomicrography and subsequent measurement 

t the particles on a print. In all instances the average horizontal diameter 
should be measured. Two hundred and fifty particles in each of three fields, 
taken at random, aie measured. For all elutriated samples weight distribu
tion is the basis of comparison. If 90%  by weight, however, fall into one 
class size a frequency curve suffices.—W . A. C. X .

RAD  10 LOOT

id  meaŜ emeJlt of Stresses by X-Rays. H .Holier [Z. tech. Physik, 1933,
j.4, — U).-—lh e  changes which occur in the interference lines of the X-ray
spectrogram during homogeneous and heterogeneous elastic deformations, 
the determination of the state of stress by precision measurements of the 
distances between the lattice planes, and the accuracy obtainable by the use 
of standard substances are described.-J'. W.

n^° In,t,em^1 Soundness. Dartrey Lewis (Metal Pro
gress, 1933, 24, (1), 29-31).—Gamma-raya may, on account of their greater 
penetratmg power, advantageously supplement X-rays in the detection of 
internal flaws, especially in such dense materials as bronze and iron. They 
are especially applicable, on account of their relatively slight tendency to 
scatter, to the examination of irregularly shaped sections. "The portability 
of radium facilitates the process, but the time necessary for exposure is a
b r i e T ^ e S r - l ? M . G SR: maniPulation> and P«*cctivo measures are
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X II.— PYROMETRY

(Continued from p. 457.)

Principles and Applications of Pyrometry. S. P. Godfrey ( Western Gas,
1932, 8, (11), 25-26; C. Abs., 1933, 27, 638).-—Temperature measurement in 
industry is reviewed, and the fundamental features of practical thermo
couples are described. Pure metals and uniform alloys must be used for 
thermocouples. Various types of instruments for measuring the e.m.f. 
generated are described, and the calibrated galvanometer is compared with 
the potentiometer typo.—S. G.

Anti-Hunting Device for Pyrometric Control. Anon. (Instruments, 1933,
6, 102).— The “  Deoscillator ”  introduces a small e.m.f. into the pyrometer 
circuit which augments the thermocouple e.m.f. when the indicator is below 
the control point and opposes it when the reading is “  high.”  As a result, on 
a rising temperature the heat input is decreased just before the desired point 
is reached, and on a falling temperature it is increased just above the control 
point. Thus the instrument anticipates the return to normality and tends 
to prevent “  overshooting.” — J. C. C.

X III.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from  pp. 457-158.)

Report on World Foundry Congress, Paris, Sept. 13-18, 1932. F. Renaud 
[Rev. MU., 1933, 30, 212-221).— Reviews of leading papers are given. A. 
Portevin surveys recent work on “  eastability!1 of metals and alloys. 
Castability varies inversely with the solidification interval, is greatest for 
pure metals, eutectics, and maximum points on the liquidus, and minimum 
for saturated solid solutions. It depends on the form of solidification and 
is relatively much greater when the liquid deposits convex crystals of definite 
composition than when dendrites are formed.—H. S.

Non-Ferrous Foundries in Germany. Erich Weiss [Met. Ind. (Lond.),
1933, 42, 657-658).— A brief description of details in which non-ferrous 
foundries in Germany differ from similar foundries in England, and of genera] 
procedure.— J. H. W.

Gases and Shrinkage. Anon. (Metallurgist (Suppt. to Engineer), 1933, 9, 
33-34).— A  discussion referring to the bad effects of gas cavities in castings, 
the larger shrinkage resulting from the use of gas-free metal, and the un
desirability of avoiding casting difficulties by the use of gas-bearing metals 
in place of modified casting methods.— R. G.

Sand-Casting “  Hiduminium ”  Alloy. Anon. (Met. Ind. (Lond.), 1933, 
43, 31).— Short note on the casting and mechanical properties of alloy 
“  R.R.53,”  taken from a data sheet issued by the manufacturers.—J. H. W.

The Practical Deoxidation of Brasses and Bronzes. Fernando Gonzalez V. 
(Rev. quim., 1932, [N.S.], 1, (4), 9-12; C. Abs., 1933, 27, 1853).—Reduction of 
dissolved cuprous oxide by the addition of a eopper-manganese-aluminium 
alloy to the molten metal is described and discussed.— S. G.

Deoxidizing Brasses. W. Broniewski and------ Lewandowski (Rev. Fonderie
mtxleme, 1933, 27, 175-182).— The deoxidation of brasses containing 33- 
40%  zinc have been studied by comparing the mcchanical properties of an 
undeoxidized alloy with alloys treated with one of 13 deoxidizers (Al, B, 
Be, Cu, Mn, Mg, P, Si, Ti, V, 2A1-Si, and 1A1-Ca-Si alloy), added 
to the extent of 0-3%. The mechanical properties were measured for each 
alloy in the annealed and the cold-worked states. For the 33 : 66 brass, the 
best results were obtained when the alloy was not deoxidized during melting,
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pure metals being used. Of the deoxidizers, aluminium, and particularly 
Alpax, gave the best results. Magnesium, and, especially, phosphorus arc 
distinctly harmful. For the 40 : 60 brass, the best results were also obtained 
by using pure metals, and by deoxidizing with silicon alloys, especially the 
50%  aluminium alloy. Phosphorus is very harmful. In general, the practice 
recommended is to melt in an atmosphere rendered strongly reducing by 
carbon; attempts to deoxidize oxidized brass are not satisfactory, but. th'c 
best results are obtained by the use of aluminium-silicon alloys.—J. H. W.

Centrifugal Bronze Gear Blanks. Francis W. Rowe (Metal Progress, 1933, 
23, (6), 15-19).— The structure and properties of the eutectoid constituent 
of the bronzes are described and illustrated; the good anti-frictional properties 
of these alloys are attributed to the presence of the hard eutectoid embedded 
in a comparatively soft matrix. The effects of small additions of lead, 
phosphorus, and nickel are discussed. A description is given of the develop
ment of casting methods designed to secure the increased strength demanded 
by modem conditions without affecting the essential bearing structure; and 
a tabulated comparative summary gives the mechanical properties of worm- 
wheel blanks of two sizes, prepared by the following methods: sand-cast, 
ring chill-cast, three-sided chill-cast, centrifugally cast. The last is found to 
give the closest and most nearly uniform structure, with the minimum of 
unsoundness.— P. M. C. R.

Report of Committee B-6 [of A.S.T.M.] on Die-Cast Metals and Alloys. 
H. A. Anderson and P. V. Faragher (Amcr. Soc. Test. Mat. Preprint, 1933,
1-7).— In aluminium-base alloy dic-castings the copper content in alloy No. 
X II  is reduced to 6-0-80% , the range of silicon content increased to 3-5% 
(max.), and the zinc increased to T5% . A comparison is made between two 
well-known zinc-base die-casting alloys known as X X I  and X X III . The 
latter is being used the more extensively. A useful discussion on the manner 
in which test data should be published is included. An additional sub
committee is considering magnesium-base die-casting alloys.— W. A. C. N.

Die-Castings in Aluminium-Bronze. H. Bentley (Met. Ind. (Lond.), 1933, 
43, 52).—Short account of the application of “  aluminium-bronze ”  to die- 
casting.—J. II. W.

Foundry Cores. Anon. (Fomleria, 1932, 9, 446-452).— The requisite 
properties of a good core are enumerated, and methods of manufacture, 
drying, and binding are described.— G. G.

Colbond in the Foundry. J. Thompson (Found. Trade J., 1933, 48, 
417).— Colbond, a definite natural mineral entity, is said to have the following 
advantages over naturally bonded sands: (1) less moisture required; (2) 
easier mixing; (3) maximum spreading of the bond through the sand; and
(4) the costs of transport and storage are only 10% of those of naturally 
bonded sands.— J. H. W.

Cement Moulds in the Foundry. Louis Maillard (Rev. Met., 1932, 29, 
605-612). Data are given on the permeability of cement—sand moulds. 
Typical applications of the moulds are described.—H. S.

Some Experiments with Routine Sand Testing of Green Sand. John Hird 
(Found. Trade J., 1933, 48, 426 -127).— Describes the apparatus and methods 
of making routine tests of green sand and gives typical results and the method 
of reporting them.—J. H. W.

Sand Testing in the Foundry. Wm. Y. Buchanan (Found. Trade ./.,
1933, 49, 38).— Abstract of matter not previously published in this Journal 
from a paper read before the Polish Foundrymen’s Association. Describes 
the testing of sand for density, green strength, and permeability. See J., this 
volume, pp. 327, 382.— J. H. W.
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X IV .—SECONDARY M ETALS: SCRAP, RESIDUES, &c.

(Continued from p. 45S.)

Utilization o£ Copper Waste. N. P. Sosnovskii (Gorno-Obogatitdnoc Delo,
1932, (7/8), 81-85; C. Abs., 1933, 27, 3176).— [In Russian.] Methods of 
recovery of copper from factory waste containing 4%  copper are discussed.

•—S. G.
Industrial Profit in Tin Cans. Santos Miyara (Requind., 1932, 2, 11-15; 

Rev. quim., 1932, [N.S.], 1, (7), 11-15; C. Abs., 1933, 27,3177).—The following 
methods used for tin recovery from tin cans, &c., are reviewed : heating ; 
extraction with solutions of acids, alkalis, &c. ; chlorination, and electrolysis.

—S. G.

X V.-FU RN A CES AND FUELS

(Continued from p. 458.)

Heat-Treatment Furnaces. Anon. (Automobile Eng., 1933, 23, 215-218 
and 241-244).— Recent improvements in automatically controlled furnaces 
are considered, particularly with reference to their use in the automobile 
industry for the heat-treatmcnt of complex alloy steels and special aluminium 
alloys. Among the types of furnaces dealt with are electric resistance double
deck furnaces for hardening and tempering, low-temperature electric furnaces 
with or without forced air circulation, conveyor furnaces of the belt type 
suitable for use with a neutral or reducing atmosphere, multiple purpose 
electric furnaces used for a variety of purposes, and gas furnaces which 
include both normalizing and carburizing furnaces of the continuous and 
continuous automatic type. All the furnaces are dealt with in considerable 
detail, and the control equipment and methods of operation are fully 
considered.— J. W. D.

Foundry Furnaces [Fired] by Heavy Oil. Ch. Dennery (Usine, 1931, 40, 
(46), 29-31).— A long abstract of a paper read before the Association Technique 
de Fonderie. The particular properties of oil as a fuel and the methods of 
its application are explained. Various types of melting furnaces are 
described.— H. W. G. H.

Theory o£ the Electric Arc Furnace. A. I. Kholodov (Dotnez, 1932, (6), 
50-61).— [In Russian.] Mathematical.— S. G.

The High Frequency Furnace in Theory and Practice for High Temperature 
Use. W . Esmarch (Z. tech. Phjsik, 1932, 13, 590-591).—A short review of 
the theory of high-frequency induction furnaces with an account of their 
method of operation and some of their uses. Very high temperatures may 
be obtained by heating sintered tungsten in the furnace. (Cf. J., 1931, 47, 
613, and Z. Elchtrochem., 1932, 38, 812.)—J. W.

Induction Furnaces. P. Bunet (Conqris intemat. d’ Elect., Pans, Sect. 7, 
Rapport No. 11, 1932, 1-25).—Cf. J., this volume, p. 271. Following a brief 
historical review, present practice in induction furnaces is discussed. Power 
factor, choice of frequency, cooling of primary winding and regulation, 
disadvantages of exterior flux and high operating voltage, &c., receive detailed 
attention, and the action of small-power furnaces energized by the inter
mittent discharge of a condenser is described.—S. G.

A Vertical, Vacuum, Split-Tube, Graphite-Resistance Furnace. Robley
D. Evans (Rev. Sci. Instruments, 1933, (N.S.), 4, 391-393).— By splitting the 
graphite resistor tube of a vertical, evacuated, high-temperature furnace, 
the construction is simplified, resistor breakage is prevented, and the zone of 
highest temperature is brought deeper in the furnace than is the case with 
spiral or solid tube types of vertical furnace. The construction of the



furnace cover allows crucibles to bo put into, or removed from, the furnace 
without breaking the mam vacuum seal. The melt can be observed, and the 
gases can be drawn off to other apparatus. The furnace attains 2000° C 
on v-kw. power input.—J. S. G. T.

Low Cost and High Quality in Electric Furnaces. H. jr . Webber (Metal 
rogress, 1933, ~3, (3), 34-37).— Quality of the product should receive equal 

consideration with the question of the overall cost of any heat-treating process. 
Accurate control of temperature, of furnace atmosphere and of heating and 
cooling speeds, and uniform distribution of heat, are shown to be important 
factors m  determining quality, and modem types of equipment designed to 
emphasize these factors are described and illustrated.__P. M. C. R.
/ r / 1? 6 ? lectri-° Fu; ? ace and Products in the U.S.S.E." C. H. Vom  Baur 
(Electrochem Soc. Preprint. 1933, May, 391-394).— By the end of next year 

f  ! n.? fuJ °«ces> niamly for steel production, will be installed in Russia, 
net details of the distribution of these between the various types are given 

with some record of their capacities.— A. R . P
------- Miehaelis (Elelt. Betrieb, 1931, 29,

• i .’ c]' ." J .' 35, 1 1).— M. enumerates the uses in the various
industries of arc, induction, and resistance furnaces, and pavs special attention 
to the last named. Details are given of the uses of resistance furnaces for 

.-mg pu rples, heat-treatment of metals, <Scc. Comparative costs are given
uf8’ electricity, with details from a brass foundry, steel treatment, 

and bright-annealing.—S. G.
° f  (Metallurgist (Suppt, to Engineer),

v  v  Ts ^Vr J ’nef review, referring mainly to information riven bv
p . '13 5 ^ R SGm  M'OMnrtHkafi, 1932, 11, 593-594. See J., this Volume,
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XVI-— REFRACTORIES AND FURNACE MATERIALS

(Continued from  pp. 3S4-3SS.)

Report of Committee C-S [of A.S.TJH.] on Refractories. G. A. Bole and
Vr\ r„ ;  , ^  (Amer- *><*■ Test. Mat. Preprint, 1933, 1-6).— A  Refractories
Jianual contaming a complete set of standard specifications and methods of 
testing refractory materials has been issued. Methods for determinins the 
compression and flexural strength and the shrinkage of high-temperature 

^  ^  ,maLten;lIs arc suggested. In testing the softening point of 
ta c la y  bnck the base of the test cone should be embedded 3 mm. in the 
plaque, l i e  section on slagging attempts to correlate slag-test data with 
performance m service.— W. A. C. IsT.
o o ^ f W Ci°T ?*  J ' C' Gre?n Tmde J  ' 4S> 354; discussion,
r. , , e requirements of high-grade refractories are considered, and 
the need for usmg good-quality materials in the manufacture of firebricks 
S S i M T 4 ^ mg °  smccous refractories is emphasized. The present 
? ! ™ , 0 .t ie  refractory question in the foundry, and in particular repairs 

. cupola linings, are discussed. The use of cement guns is suggested for 
f e f ? «  and the whole question of patching is considered. In the 
r r f ? *  j  A<m'? masons for the recent improvements in silica 
rwractones and remarked on the unsatisfactory nature of setting cements.

i r stresSed t ie  importance of the conductivitv of bricks. 
?rf<: !ri So ught ^-operation between the gas industrialist and the 

G. m ) i i^  ™ jn H ^W 1* 1 commented on the economic side of the question.

i iew ,?eiractory Brici ior Electric Furnaces. G. S. Diamond 
Pre^ n‘ - 1933. 323-326).—The brick consists of

-uieon tarbide with or without a proportion of graphite bonded with carbon
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and ghized with a borosilicatc flux to prevent oxidation; it has a coeil. of 
thermal expansion only one-ninth of that of silica brick and less than half 
that of ordinary carborundum brick. Tho brick resists abrasion at 1350° C. 
and suffers no less by spalling in 10 cycles at 1350° C. in an air blast; it has 
a modulus of rupture of 478 lb./in.2 at 1350° C., a porosity of 18%, d 2-1. 
specific heat 0-18, thermal conductivity 110 B.t.u./ft.2/h r ./in ./r  F., coeff. of
o expansion 0-0000027, and electrical resistivity 0-009125 ohm/cm.3 at 

C. and 0-006625 ohm./cm.3 at 1482° C. Tercod brick resists acid or 
neutral slags at all temperatures, but is readily attacked by basic slags; it 
can be used for lining Detroit electric furnaces for melting copper, brass, and 
(n glazed with alumina instead of the borosilicate flux) nickel.—A. R. P.
ln, 5 lum^ a 83 a Highly Refractory Material. H. Gerdien (Z. tech. Physik, 
19.iL, 13, 586-590).— Crucibles and other laboratory apparatus made of pure 
alumina consist, after sintering, of pure a-corundum and have practically the 
same properties as natural corundum; they are highly resistant to reducing 
agents, good insulators, gas-tight up to 1700° C., and, owing to their high 
heat conductivity, insensitive to sudden temperature changes. The chemical 
behaviour of sintered corundum and some of its technical uses are described 
( e f . t h i s  volume, pp. 273, 329).— J. W.

Magnesite Bricks Insensitive to Temperature Changes. K. Endell (Tech
nique. moderne, 1933, 25, 357).—Abstract from Stahl n. Eisen, 1932, 52, 759- 
<63. See J „  this volume, p. 211.—R, B. D.

Effect of Manufacturing Process of Magnesia Refractories on their Hydra
tion. Masaji Kajiwara (J. Japan. Ceram. Assoc., 1931, 39, 433-435; C. Abs.,
1933, 27, 1124).— [In Japanese.] A  dead-burned magnesite composed of 
Si02 3-52, A120 3 0-99, Fe20 3 5-85, CaO trace, MgO 90-52, and MnO 0-56% has 
been made by firing a dried slurry prepared by grinding a caustic burned 
magnesite and a siliceous pyrite cinder with water. The crystals of periclase 
were one-third to one-half the size of those in an Austrian product. It was, 
however, far more resistant to the action of slaking. The effects of the 
fineness of the slurry, tho time of storing, and tho rate of heating are dis
cussed.—S. G.

Proposed Tentative Methods of Testing High-Temperature Heat Insulation
(Compression Flexure Shrinkage). (C— 33 T.) ------ (Amer. Soc. Test. Mat.
Preprint, 1933, 7-11).— Appendix to Report of Committee C-8 on Refractories 
(see J., this volume, p. 524). In tho compression test the specimen should 
be half a brick (approx. 4J x  4|- X 2£ in.), having true parallel planes. The 
usual precautions in the setting of the test-pieco in the testing machine 
should be taken. The speed of loading should not exceed 0 05 in. per 
minute, and the specimen should be compressed to a deformation of 5%  of 
the original thickness, provided failure has not previously occurred. In 
flexure testing the knife edges on which the specimen rests should be as long 
as the width of the brick, and spaced 7 in. apart. Shrinkage ia to be 
determined after maintaining the standard specimen at the maximum appro
priate temperature for 5 lira, and then allowing it to cool to 260° C. Volume 
shrinkage is calculated from the change in dimensions along the three major 
axes.—W. A. C. N.

Thermal Expansion of Refractory Bricks. Seiji Kondo and Akitaro 
Mannami (J. Japan. Ceram. Assoc., 1931, 39, 576-581; C. Abs., 1933, 27, 
1124).— [In Japanese.] The linear expansion of Japanese refractory bricks 
was determined. The shrinkage temperatures of grog brick, agalmatolite 
brick, and silica brick were 1153°-1285°, 1090°-1240rj, and 1504° C., respec
tively, and their mean coeff. of expansion from room temperature to the 
shrinking temperatures were 0-000004&-0-000073, 0-0000051-0-0000066, and
0 0000489, respectively. The results of experiments in which linear expansion
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was determined under a small load by a special apparatus up to 1550° C. arc 
described.— S. G.

Thermal Conductivity oi Refractory Bricks. Seiji Kondo and Hiroshi 
Yoshida (./. Japan. Ceram. Assoc., 1931, 39, 657-663; C. /Iks., 1933, 27, 
1124).— [In Japanese.] The thermal conductivities of refractory bricks, 
building bricks, and an insulation brick were determined by means of a 
small water calorimeter. The mean values at different temperatures up to 
about 1200° C. are shown in tables and diagrams. The conductivities increase 
steadily with increase of temperature except in magnesia and chrome refrac
tories. The mean conductivities in grm. cal./cm ./° C./second are given.

— S- G-Conduction of Heat in Powders. W. G. Kannuluik (Proc. Roy. Soc., 1933, 
[A], 141, 144-158).— A description is given of a hot-wire method of deter
mining the thermal conductivity of powders in gases, and results arc given 
for glass spheres, diphenylamine, magnesium oxide, and a series of graded 
carborundum powders immersed, in turn, in air, hydrogen, carbon dioxide, 
and, in some cases, in helium. The conductivities were measured over the 
pressure range 0-5-76 cm. of mercury. The conductivity, k, is related to 
the pressure, p, by the equation p/k — ap +  b.—J. S. G. T.

X V II.—HEAT-TREATMENT

(Continued from p. 38S.)

Some Present Questions of Furnace Operation in the Annealing of Metals.
V. Paschkis (Z. Metallkunde, 1933, 25, 93-95, 117-121).—Chiefly theoretical 
considerations on the factors controlling the heat consumption and the 
possibility of heat economy for which the original paper must be consulted, 
lh c  control and regulation of temperature, and the accuracy and sources of 
error of temperature measurements are also discussed.—M. H.

X V III.— WORKING

(Continued from  pp. 3SS-393.)

Dimensions, Materials, and Lubrication of Bearings of Rolling Milk 
A. Kretzler (Rev. MU., 1932, 29, 613-618).—A  practical review' of the subject, 
with special reference to design and operating features.— H. S.

Simplified Methods of Calibration for the'Rolling of Non-Ferrous Metals
0 . Enucke (Z. Metallkunde, 1933, 25, 127-131; discussion 132).—Describes 
the control of calibration for rough and finish rolling of non-ferrous metals 
and alloys, especially of wires of 6-20 mm. in diameter, by means of simple 
graphic methods.—M. H.

Making Aiuminium Foil. H. Obcrmiiller (Met. Ind. (Lond.), 1933, 43,
o-). bee also J., this volume, p. 376. A  brief account of the manufacture of 
aluminium foil.—J. H. W.

Machining Aluminium. W. B. Francis (Met. Ind. (N. Y.), 1933, 31,158).—  
Hints on tools for turning and drilling aluminium.—A. R. P.

Progress in Machine Shop Practice.“  ------ (A mer. Soc. Mech. Em . Preprint,
1932). Report of the Committee of the Machine Shop Practice Division 
of the American Society of Mechanical Engineers. Deals with advances 
made m welded structures, die-casting, material handling facilities, precision 
grinding machines, the cutting and engraving machine, gear generating 
machinery, and drop forging hammers.— \V. P. R . w ®

Modern Methods of Production of Small Machined Work. W. Fish (Mech. 
World, 1931, 89, 154-155).—A  brief abstract of a paper read before the Junior 
Institution of Engineers, The growth of the electrical, motor, and wireless 
trades has created a demand for large quantities of small machined and pressed



parts. For example, a 3-valve wireless receiver includes possibly 2000 
components, the total manufacturing cost of which must be kept down to 
20s. or 30s. Although brass screws f  in. long under head can be produced 
at the rate of one in 2J seconds, efforts are being made to lessen time lost 
in feeding, by feeding coiled wire instead of straight bars, and it is hoped that 
the metallurgist will discover materials which will machine more easily without 
suffering in physical properties.—F. J.

What Can Be Accomplished with Modem Machine Tools and Cemented 
Carbide Cutting Tools. Arthur A. Merry (Amer. Soc. Mcch. Eng. Preprint,
1932, Dec., 1-6).—In order to show the possibilities of cemented carbide 
tools, tests are described which were carried out on a lathe specially built 
for this purpose. 1 ho lathe is driven by a 100-H.P. motor, and the maximum 
speed is 1200 r.p.m. with such equipment cemented carbide tools removed 
161 cu. ins. of nickel steel per minute. In one special test a single pointed 
tool removed material at the rate of 11 tons per hr.— W. P. 11.

Grinding Cemented Tungsten- and Tantalum-Carbide-Tipped Tools 
Economically. J. M. Highducheck (Amer. Soc. Mech. Eng. Preprint, 1932, 
Dec., 1-4).— Localized heating of a carbide-tipped tool causes cracking. Soft 
grinding wheels should bo used, but the wheel should have sufficient strength 
to prevent its breaking down. In order efficiently to rough-grind clearance 
angles on tuns ten carbide tool, it is necessary that the contact surface between 
the tool and the grinding wheel be a line and not a surface.—W. P. R.

Hard Metals in Drilling. M. B. Together {Allgem. Osterr. Chan. Tech. 
Zeit., 1932, 50, 223-225, 235-237).—The structure and properties of hard 
metals containing tungsten carbide and their use in drilling arc described.

— A. R. P.
Recommendations for the Selection of Metal Working Oils. K. Krekeler 

(Schweiz. \erband fur die Maierialpriifungen der Technik, Diskussionsber., 
No. 24, 1932, 19-22).— The properties of oils and oil emulsions for use in 
drilling, turning, and drawing metals are discussed. Addition of graphite 
has no effect whatever on the power required in drawing wire.—A. R . P.
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X IX .— CLEANING AND FINISHING

(Continued from  pp. 393-396.)

Carbon Tetrachloride as a Technical Degreaser. Max Richter (Chan. 
Zeit., 1933, 57, 545).— If carbon tetrachloride is quite dry, its vapour has very 
little corrosive action on most metals, and is suitable for degreasing prior to 
plating. Since it is cheap and non-inflammable, it forms a good substitute 
for trichlorethylene. To prevent the action of moisture, anhydrous calcium 
chloride should be placed in the heating vessel with the tetrachloride.—A. R. P.

Researches on Chlorate Colouring Baths. H. Krause (Mitt. Forschungsinst. 
Edelmetalle, 1933, 7, 17-24).—The colours produced on copper and on various 
brasses and bronzes by pickling for different periods in chlorate baths 
containing various addition agents are tabulated and the mechanism of the 
reactions involved is discussed.—A. R. P.

Surface Treatment of Light Metals. Rene Leonhardt (Oberflachentechnik,
1933, 10, 106-107).— Polishing and plating processes are briefly described.

— A. R, P.
On Researches with Oils Used in Polishing [Metals]. H. Stager (Schweiz. 

Verbandfur die Materialpruf uiigcn der Technik, Diskussionsber., No. 24, 1932, 
5-17).—The characteristics of good oils for grinding and polishing metals, 
especially steels and cast iron are discussed.— A. R. P.

The Size Control of Abrasive Powders. Henry R. Power (Metal Cleaning 
and Finishing, 1933, 5, 40-41).— A review.— S. G.



X X .-JO IN IN G

(Continued from  pp. 390-105.)

Modem Riveting Practice in Foreign Aero Construction. Wilhelm Pleines 
{/¡. Flug. u . Motor., 1933, 24, (3), G5—75).— Cases of failure in adjacent and 
apparently similar Duralumin rivets are attributed to lack of standardization 
in 'working, heat-treatment-, and storage. American practico with regard to 
theso is reviewed. Emphasis is laid on the necessity for close temperature 
control and efficient heat distribution during heat-treatment, on quick and 
effective quenching, and on arrangements for eold storage : quenching baskets 
and storage containers aro illustrated, and the results of investigations on 
these points carried out by a firm of aircraft constructors are summarized. 
English work is reviewed on the stability and limitations of riveted joints, 
standardization of size, shape, and position of rivets, strength of lapped joints, 
and the Do Bergue process is described and illustrated. A bibliography is 
appended.—P. M. C. R.

109° Below Zero [Suppressing Ageing of Duralumin Rivets]. Charles 0. 
Herb (Machinen/ (N .Y.), 1933, 39, 305-309; and Machinery (Lond,), 1933, 
41, 757-760).— Includes a description of dry ice (solid carbon dioxide) 
refrigerators suitablo for maintaining heat-treated aluminium alloy rivets 
at 20° E. (— 29° C.) to prevent age-hardening before use.—J. C. C."

Soft Solders and Fluxes. O. E. Hudson (Met. Ind. (Lond.), 1933, 42, 
468-470, 494-196).— Abstract of a paper read before the Sheffield Local Section 
of the Institute of Metals. Solders are classified as soft (low melting point 
alloys) and hard (silver and brazing solders). The principles of soldering and 
the action of fluxes aro described. Zinc chloride is generally used as a "flux, 
but the addition of ammonium chloride in eutectic proportions gives better 
results. Soft solders consist primarily of alloys of lead, tin, and antimony. 
The chemical composition, grades, physical properties, and applications of 
British Standard soft solders are given, and the characteristics of soft solders 
other than the lead-tin alloys are briefly described.—J. H. AV.

New Type Flux [Flosol Cream]. Anon. (Chem. and Met. Eng., 1933, 40,
1 j« ) -— A very brief note. Soldering of mostof the commonly used metals except 
aluminium and its alloys is said to bo readily accomplished by the use of 
a new llux named Elosol Cream.'’ This is applicable where the prevention 
of rust is. of vital importance. A  thin film of flux is applied like paint and 
neither runs nor spreads.— F. J.

Non-Corrosive Organic Flux for Soldering. Tsuneo Suzuki and Kazuhiko 
Oma (Iiik'vagakii Kenkyü-jo llio (Bull. Inst. Phys. Chan. lies. Tokyo), 1932,
11, 1060-1061; and English abstract, Sci. Papers Inst. Phys. Chem. Res.
I  oA')/o, 1932, 19, (380-382); C. Abs., 1933, 27, 55).— A certain derivative of 
Cell^COJjO, such as C,iH ,(C0XH ;,)C02H, C6H ,(C02H)C02NH4,CcH1(C02NH4), 
in l - o %  aqueous solution containing 30% CH20H-CH0H-CH20H , applied a¿ 
the soldering flux, dissolves oxides from tho metallic surface, and solderin" 
can easily be effected. On continued heating, the excess of the flux is 
converted into C8H ,(C0)2NH and volatilizes at 238° C., leaving none of the 
corrosive compound, but only a trace of metallic oxides (Japanese Patent 
xso. 92,6/2). Although the NHj salts of (CH2C 02H)2 may also bo used, the 
irritant fumes of volatilized succinimide exclude them** from practical use.

____ g  Q

Soldering Glass to Metal. J. F. Kesper (Diamant, 1932, 54, 256; Ceram. 
46«., 1933, 12, 56).— A brief description is given of the method followed in 
soldering glass.— S. G.

Electric Welding. M. Mathieu (Bull. Soc. Franc. Elect., 1931, 1, 810-845- 
Set. Abs., 1932, [B], 35, 23).—Describes weldings by d.c., 1-phase, and 2-phasc’ 
and by various methods, including resistance, spark, arc, and liydrogen-arc.
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Each method is discussed in detail. Resistance welding : 1-phase, l.f. is 
preferable, but the use of h.f. and condenscr discharges is also mentioned, 
fapark welding : whereas the former method needs a l.t., high-currcnt supply, 
spark-welding needs a higher voltage and lower current; on the ends to be 
welded attaining a suitable temperature, pressure is applied to force them 
together. Arc welding with a carbon electrode is limited by surface oxidation, 
and welding by arc in an atmosphere of hydrogen is the method next detailed; 
a tungsten electrode is usual with this proccss. Then follow the details of the 
design of machines for different welding processes, including desirable 
characteristics, size, rating, automatic regulation, conditions for stability, &c.

—S. G.
Modem Welding Machines and their Applications. P. Neumayer (Ball. 

Soc. Fran,p. Elect., 1031, 1, 846-855; Sci. Abs., 1932, [B], 35, 23).— A con
sideration of generators for resistance and arc welding. Both d.c. and
1-phase generators are dealt with, the former being predominant in the paper, 
the generator usually being compounded and having both field control for 
voltage and series resistance for current. General considerations are followed 
by desirablo characteristics required, and, finally, by several applications of 
welded joints including the now common fabricated construction.— S. G.

X X I.— INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 459-109.)

Aluminium as a Cause of Cancer. Heinrich Zellner (Chem.-Zeit., 1933, 
57, 193-194).— It is maintained that alumina in food does not produce cancer 
and that the small quantity derived from aluminium cooking utensils is far 
less than naturally occurs in many foods.— A. R. P.

Aluminium as a Cause of Cancer. 0 . Baumann. Heinrich Zellner (Chem.- 
Zeit., 1933, 57, 424-425, 496).— A discussion of Z.’s articlo (cf. preceding 
abstract) and a reply. B. considers that alumina is non-toxic, but suggests 
that cooking food in aluminium vessels may produce toxic substances, since 
aluminium is a powerful reducing agent and readily reduces many organic 
compounds, thus it decolorizes yolk of egg and discolours wine. No data 
have yet been published of work done on these lines. Z. maintains that 
aluminium salts are non-toxic.— A. R. P.
___Aluminium as a Cause of Cancer. -------Komick (Chem.-Zeit., 1933, 57,
?76).—A  reply to Baumann (preceding abstract). Iron is much more active 
in reducing organic matter than is aluminium, and readily discolours .acid 
foods, hence the contention that cancer lias increased sincc aluminium vessels 
have come into common use cannot be upheld on this account. Granted that 
ironware is usually enamelled, a great deal of use is made of it after the enamel 
is chipped to expose the metal.—A. R. P.

Possible Uses of Aluminium. Anon. (Aluminium, 1933, 15, (8), 1-3).—  
The sphere of usefulness of aluminium in domestic appliances, as a wrapping 
material in the form of foil, in the chemical and foodstuff industries, and 
in electrical work, is reviewed.— A. R. P.

Aluminium Dairy Utensils. Anon. (Milk Trade Gazelle, 1933, Jan. 7 ; 
Aluminium Broadcast, 1933, 3, (42), 10-12).—J. C. C.

Use of Aluminium in Dairy Equipment. H. A. Trebler (Aluminium 
Broadcast, 1933, 4, (6), 2-8).—Extracts, with full bibliography, from a paper 
to the International Association of Milk Dealers. The non-toxicity, absence 
o f effect on flavour, and nutritional value, and low solubility of aluminium 
make it the best material for handling milk. Necessary precautions include 
avoiding contact with other metals, adding silicate to cleaners and chromate 
to brines, and using rubber gaskets to connections.—J. C. C.

V O L . m i .  M  m



Aluminium Booms and Buckets on Mississippi Levees. Douglas B. Hobbs 
(Engineering »  etc*.Record, 1933,110,192-194).-A  detailed complrison is made 
between a composite 1/o-ft. aluminium-steel dragline excavator boom and a 

! i  s t . boom- The weight of the aluminium boom is 37-0°n less, 
™omerH the swinS inertias with full and empty

?° Iess’ respectively, and the speed of excavation 
r™ n,°r.f,v^a +t r' substituting aluminium-steel for all steel
constniction the weight of 2 cubic yard buckets is decreased bv 49-54-7% 
and the payload increased by 1500 lb.—J. C. C. "
- Electrical  ̂Condensers Using Aluminium. G. Gualtierotti {Ingegneria

’ I ? ’  long’ detailed st” dy, illustrated bv a number
of diagrams, on the effect of alloying elements in aluminium on the 'impedance, 
^ ^ . s t a n c e ,  and probable life of condensere of the various commercial

Aluminium Cylinder Heads Urged as Way to Better Design. F. F. Kishline 
1933’ ,32’ 121-123).— Actual gains in performance 

j reSis,ter?d b-T us‘n?  aluminium instead of iron for cylinder heads 
ib sra ™ -\ V  P p f 10n ThC reaSOn for the improvement is somewhat

-i//N,eW Vehicles and Coachbuilding in Light Metals. Jr. Koenig
o"f modern w  Transports, 1933, (5-6), 58-64).— A brief review is given

practice in the design of motor-coach bodies incorporating "pure 
aluminium and its alloys Anticorodal and Aluman. Bodies constructed of

s tS ^ h  S l t . - E  B  D °  lightCr than Similar b0dieS made " ith  hi=h’
of beiD-S ^ c t e d  111 K ^w ay Rolling Stock by the Use
Tran i- iq m  r  m Place of Steel. Anon. (Allegement dans les
inTta n  S A k  iw T  t-able gives comparative figures obtained 
ind of trarn«- F 6 ? 'eiSbts of various parts of motor and trailer rail coaches

g ° ln The » • * *  
"  Ply™asV - ^ on- (Aluminium Broadcast, 1933. 4, (S), 14-15).—

Plymas consists of plywood to which thin sheet galvanized steel or

S 3 B E ^ 3 S S £ a ~ 01 bo,h •M'*- 11 “  ~ d
FoiL Anon- (Helailurgia, 1933. 7, 

V-H , ! cfficiencj of v arious types of aluminium foil air-cell insulation, 
th i  low a °0m ?1" at,on of the low thermal conductivity of air with

■ -7  -°r r  atlnS P°'ver of bright aluminium foil in a structure
the § a £  T  r nVCCti0un CUrren‘ s> is considered. These include
of aluminium f t t  ' F  w-ith corrugated separators between the sheets
first anf  . ^P® containing crumpled aluminium foil. The
curontsTbein" D1°^ c&cient, due to low air convections currents, such 
currents being more pronounced m the other two, particularly the latter.

. -^T. W. D.
Aluminium Foils and Plates for Photomechanical Impressions Karl 

&  (1)’ ^ } - T h e  l i g h t i r - n d K d  m e ta lt  
bichromate -ind aT 'tt'f an a' bumen solution containing ammonium
S r  i  ^  r  ammonia. The photographic negative is then fixed
i.vi t coatmg and the whole exposed to bright sunlight or to the

half"T ‘ U, lamP- ^ h e  negative is r e t S  Ind the 
in a S " T  «  oll-Paint (so-called developing paint), dried
minute* Develonin ^  f T t ' l i i '  to soak in a cold-water bath for some 

a K  t  ^  V  gentle rubbing with a pad of eotton wool 
under water. After touching up and drying, the plate is etched with a thick
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rubber solution containing 4 drops of phosphoric acid in 10 c.c., and is then 
ready for use in printing.— A. R. P.

Anaconda Hollow Copper Conductors. T. J. Little (International Con
ference on Large H.T. Systems, Paris, 1931, 1—IS; Sci. Abs., 1932, [BJ, 35, 
1S3).—An account is given of the uses, design, and test results of the Anaconda 
hollow copper conductor. The purpose of the conductor is to reduce loss 
due to corona and skin effect. It consists of a flat-rolled soft copper I-beam 
which is spiralled on its longitudinal axis in helical fashion to form the core, 
and of a layer of hard-drawn copper wires which is then cabled around this in a 
direction opposite to the lay of the core. Details are given of the physical 
properties and tests of corona loss. Anaconda conductor is stated to be 
immune from vibrational fatigue. The accessories used are described, and 
an account is given of some installations where Anaconda conductor is 
employed.— S. G.

Copper Roof and Wall Construction. Anon. (Eng. and Min. J., 1933, 134, 
95).—A note on possible applications of laminate metal using electrodeposited 
copper. The copper sheets have the burnished appearance of rolled copper 
in weights varying from 1 oz. to 8 oz. per ft.2, in widths of 30 to 50 in. and 
in unlimited lengths. The most promising application of the sheets is for 
built-up metal roofing, with asphalt and also with a backing of heavy cotton 
fabric impregnated with asphalt bonded to the copper by a coating of pitch 
compound.— R. Gr.

Copper-Nickel Tubes; Their Advantages for Steam Condensers. Robert 
Worthington (Metal Progress, 1933, 24, (1), 20-24).— The greater cost of instal
ling copper-nickel condenser tubing (20% nickel) in place of Admiralty brass 
is shown by the results of actual working to be more than justified. The 
superior performance of the copper-nickel is attributed to the compact and 
resistant nature of the protective film developed on its surface; this remains 
unbroken under the exacting conditions of modem turbine practice, which 
often cause rapid breakdown in Admiralty tubing. The general mechanism 
of corrosion is discussed, and the influence on it of the high velocities and 
turbulent flow characterizing modem conditions i3 considered.—P. M. C. R.

Lead-Boring Beetles. Hcniy P. Ehrlinger (Enq. and Min. J., 1933, 134, 
122).—A letter to the Editor, containing a note on and illustration of the 
Monochamus Titillaria, commonly known as the lead-boring beetle. Heating 
the infected areas with live steam kills all the larva;.— R. Gr.

Elektron in European Omnibus and Lorry Construction. Anon. (Z. ges. 
Giesserei-Praxis: Das MeiaU, 1933, 54, 180-184, 202-204).—The applications 
of Elektron to the manufacture of various parts of heavy transport vehicles 
is described.— J. H. W.

Molybdenum. Its Mining  Milling, and Uses. Alan Kissock (Min. and 
Met., 1933, 14, 181-182, 189).—A review.—A. R. P.

Pure Nickel for the Chemical Industry. Anon. (Apparatebau, 1933, 45, 
49-52).—An illustrated article showing the high serviceability of nickel as 
construct ion material in numerous branches of the chcmical industry. Quali
tative data are given on the corrosion-resistance against various chemical 
agents.—M. H.

Nickel Clad Steel Plate Work. W. G. Humpton, F. P. Huston, and R. J. 
McKay (Japan Nickel Rev., 1933, 1, 168-176).— [In English and Japanese.] 
Light-gauge highly-finished products of nickel and steel bonded and rolled in 
intimate contact have been known for many years. The newer products, 
however, arc of much heavier thicknesses, with the nickel about 10% of the 
whole, intended for more massive structures. The methods which have 
been adopted in the manufacture of the modem material, the precautions it 
is necessary to take, and the procedure in forming the plate into shapes arc
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A lloy  X X I . A lloy  X X III .
Copper, % .......................................
Aluminium, %
Magnesium, %
Iron (max.), %  . ’
Lead (max.), % . . ‘ 
Cadmium (max.), %
Tin (max.), %  . ' 
zinc, % ./0

2-5-3-S
3-5-1-5 

002-0-10
0-100
0-007
0-005
0-005

remainder

0-10 (max.) 
3-5-1-5 

0-03-0-08 
0-100 
0-007 
0-005 
0-005 

remainder

aHoJ x x Ä o W ^ f ^ a l l o y  Ä
Valr  are. not n~ i l y  d e t e r S g  Ä ™  

following limits—i' 30 CaStings> bufc when specified should conform to the
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Average. Individual.

X X I . X X III . X X I . X X III .

Tensile strength (min.), lb./in.2 
Elongation (min.), %  on 2 in. 
Charpy impact (min.), ft.-lb.
After exposure to wator vapour at 9i 
Tensilo strength (min.), lb./in.2 
Elongation (min.), %  on 2 in. 
Charpy impact (min.), ft.-lb.

44.000 
2-0 
0-0

5° C. for 10
30.000 

0-5 
0-75

35.000 
3-0

12-0
days—

30.000 
1-5

14'0

35,000
0'5
4'0

30,000
2-0
80

The dimensions of the test-pieees are given in two illustrations.
—W. A. C. N.

Vibrations in Free Transmission Lines and Their Damping by Resonance 
Vibrators. Fritz Puritz (Metallwirtschajt, 1933, 12, 35-38).—The vibrations 
of the masts and lines of overhead electrical transmission systems by the 
wind have been investigated, and the construction and testing of a damping 
device by the aid of which it is possible to prevent these vibrations from 
reaching the danger limit are described.—v. G.

.Development of Underground H.T. Cables. J. Delon (Congrès internat, 
d’Elect., Paris, Sect. 7, Rapport No. 9, 1932, 1-10; Sci. Abs., 1932, [BJ, 35, 
711).— A brief historical summary is given of the improvements in under
ground high-tension cable construction since 1SS1, showing the gradual 
increase of operating voltage up to the proposed 220 kv. A section of the 
paper is devoted to oil-filled cables, and others to lead coverings, methods of 
resisting corrosion, and protective devices.-—S. G.

Manufacture of Cable and Overhead Equipment. A. L. Sanders (Trans. 
S. African Inst. Elect. Eng., 1932, 23, 191-202, discussion, 202-204; erratum, 
273; Sci. Abs., 1932, [B], 35, 710).— The paper deals with (1) the history of 
the development of insulated cables, together with a supplement giving a 
short history of the manufacture of paper-insulated cables; (2) the develop
ment of telephone cables ; (3) materials used in cable manufacture ; (4) copper 
used for conductors of electric cables; (5) wire-drawing; (6) stranding the 
conductors; (7) paper used for insulation; (8) insulating and assembly of 
the cores; (9) drying ; (10) impregnating; (11) lead covering; (12) routine 
testing; (13) armouring and finishing; and the Grid system.—-S. G.

Metallurgy of Refining Equipment. R. L. Duff (Refiner Natural Gasoline 
Manuf., 1933, 12, 110-114; C. Abs., 1933, 27, 3426).-—A discussion of the 
selection and applicability of alloys and metals for all important refinery 
equipment.— S. G.

X X I I . -  MISCELLANEOUS

(Continued from  pp. 469-476.)

Metals in the Service of Human Life and Industry. (Sir) Harold Carpenter 
(British Science Guild. Research and Development Lecture, 1933, 1-39; and 
(abstract) Met. Ind. (Land.), 1933, 42, 546).—Metals are the products of the 
physical universe which have contributed most to the material wants of 
humanity. In a great variety of ways metallic materials enter into the 
activities of life, and it is almost impossible to trace all the ramifications in 
which they are involved. In a wide sense industry moans all the purposeful 
productive activities of mankind, and these include agriculture, fishing,
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properties of. metala;. mineral aggregates j  corrosion of electroplated coatings; 
tia. and;, lead-base die-caating: alloys ;: light metals and alloys.— W. A. C. N.

Hlxh-remperanmi Hesearcii. Anon. Metallurgist (Suppt. to Engineer), 
1932, 3, 40—)U).— Some remarks concerning tlie new research programme of 
the American. Society fo r  Tasting Materials and the questions of overlapping 
and international co-ordination.— R..

Hesearcii and the American Society for Tasting materials. F. 0 . Clements 
! Proc.AmerJiocrJPust. JCri^.1932.32, (I), 31-35)).—Presidential address.—S. G.

Scape at Hesearcii Management. C. EL K. Mees (Indust. and Eng. Chem.,
1932, 24. 6a-86)„ Logical Divisions of a Research. Organization. Francis C. 
Frary ibid., 1932, 24. 07-68).. Prindpies of Research Laboratory Manage
ment G..W. TBamnsan '¿6k/...I932. 24. 68—71).. Co-Ordination of Laboratory 
and W»nt Sffijic. C. M. A. Stine ■ bid.. 1932. 24, 191-193). Preparatory 
Stags at Research. M. L. Crossley [ ibid.. 1932, 24, 193—194). Functions of a 
Laboratory Organization. Hubert R. Williams (ibid., 1932, 24, 194-198). 
Direction o f  Investigation in tha Experimental Stage. H . L. Trumbull (ibid., 
1932,24^19!)—202). A. aeries o f  articles on “  Management of Research ”  which 
cansidfiTs the functions o f  laboratory organization and the co-ordination of 
laboratory and. plant effort.— F. J

Tnrirrm-rnl ^ l i  as a Profitable Business. Anon. (Metal Progress, 1932, 
22, (2),. 41—45).— An account o f  the research organization of the General 
Motors Corporation, Detroit,.U.S.A.. with, a  survey of the scope and activities 
o f  the various sections.—P. 1C- C. Pv.

(fo-operative Chemical Engineering Research in the University. IJ. B. 
Keyes (Piuhimt. and Eng. Chem.., 1932, '24. 947—949).— Experience has clearly 
shown that betweenrindiistry and the university the only co-operative problems 
which, arty mutually satisfactory are those-that the university research workers 
are well adapted to undertake ami those that are of such a nature that, on 
publication o f  results, w ill widely attract interest and respect. The necessity 
for strengthening the teaching staff by adding well-trained experienced research 
men who have shown research ability in industry is pointed out. Advantages 
(¿co-operative research, and examples of success? attending such co-operation 
are discussed. Co-operative investigations, financed by industries or groups of 
industries and' carried out in universities, under proper management, are 
hound tosncceed.-—F .T . _

Information Servica in. Industrial Research Laboratories. Julian K. Smith 
and Irene P. Smith t Jndn*t. and Eng. Cfom., I&32,24,94!) 9.Z!), 1 he rrannrrli
director o£ to-day cannot stop at providing library facilities In the way of 
ample bookshelves and patent files. He must arrange for the information to 
be distributed to the laboratory's staff at minimum cost. The function# of 
such information service and the qualifications of the person in charge thereof 
are discussed. Xt* fundamental principles, cost and porforrwifiCP, fimnmires of 
performance, current literature bulletin»,- research labor« tofy records, eonoln- 
tion o f separat» units, searches made by chemist*; M ftto  in small ln(w>r,»tork't>( 
and the application of fundamental principles are also dealt with, I1. «11,

A Banker’ s  Viewpoint of Industrial Research. Broderick IImskoII. >lr. 
(Indnst. and Rn$. O « . ,  ¡332, 24, UTA-Wt'f.- Hit» [<«>™ slgiiifldmit tribute to 
research can be made. than to e/vmpar* a list of mdusfrinl roiiiliUili sliit'kn 
measured-by the frequency with which they appear in tJis portfolios of invpsl - 
menc trust« with a list of companies messnfed by their iwf-mW in liiutistiirtl 
research. The order of name« on each fist is «Imost Memienl: 1 '
research in industry to he of s/Wfrid commerciai vn Iii6 and beyond lli(> enlejiot v 
of rank speculation, it must have as its fonndrttiori ft vnst. flOeUlfiljutlk»! of 
diversified experience^ it must be serifcd hy Infgc fps'rttfees flfto I ruined 
judgment, and it must have opportunity for g /e it IhMIikIp. 'I lie llhrtlieiuj* 
o f  research,-pt>blicity in reaesreb^ ftrid Tt^ttfbn nt the ptesenl Unit’ Me *11«-
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as possible from the standard line. The object of a specification is not to 
ensure the nearest possible approach to perfection, but rather that the work 
will be such as to meet all the practical requirements of tho user, with sufficient 
reserve. The outstanding properties of a well-conceived specification aro : 
(1) definitiveness: (2) brevity; (3) clarity; (4) permanence; (5) convenience.

— F. J.
Standards. Anon. (Metallurgist (Suppt. to Engineer), 1932, 8, 113-114).—  

A discussion of suggestions that British standards of design and construction 
are unduly high, and of tho connection with standard specifications for 
materials.— It. G.

Report of Committee E-10 [of A.S.T.M.] on Standards. T. R. Lawson and 
C. L. Warwick (Proc. Amer. Soc. Test. Mat., 1932, 32, (I), 522-528).—  
A  general summary of tho work undertaken by tho various Committees 
during the previous year, and of specifications issued as tho result of their 
deliberations.— W . A. C. N.

The R61e of the Trade Association in Standardization. Paul Gough Agnew 
(Amer. Standards Assoc. Bull., 1930, (50), 3-6).—S. G.

Bibliography on Standardization. [Anne L. Baden] (U.S. Bur. Stand. 
Misc. Publ. No. 136, 1932, 1-18).— Supplementary to the lists printed in the 
Standards Yearbook for tho years 1928, 1929, 1930, and 1931.— S. G.

The Effect of Standardization on Engineering Progress. C. Le Maistre (J. 
Boy. Soc. Arts, 1931,79,327-342; discussion, 342-351; and (abstract) Mech. 
World, 1931, 89, 250-251, 268-270).— F. J.

Standardization. L. A. Legros (Proc. Inst. Automobile Eng., 1930-31, 25, 
344-365; discussion 366-369; and (abstract) Mech. World, 1931, 89, 300- 
301).— F. J.

The Calculation of Errors by the Method of Least Squares. Raymond T. 
Birge (Phys. Rev., 1932, [ii], 40, 207-227).—The method of least squares is 
developed with special reference to the reliability or probable error of quan
tities calculated from experimental data by the method of least squares, and 
the reliability of tho probable errors thus calculated.— W. H.-R.

Machinery Breakdowns Caused by Cracks. Edward Ingham (Colliery 
Engineering, 1931, 8, 310-311).— The part played by faulty alignment in caus
ing over-stress and subsequent failure is emphasized. Other causes are (1) 
pounding and knocking due to excessive wear, (2) faulty design, (3) vibration. 
Methods of inspection are described.— P. M. C. R.

General, Plant, and Machinery. R . E. V. Hampson and J. N. Vowler (Ann. 
Rep. Prog. Applied Chem., 1931, 16, 5-24).— A summary of progress during
1931, with reference to various subjects of non-ferrous interest discussed at the 
1931 meeting of the New International Association for Testing Materials. 
Other papers noted refer to heat transfer, lubrication, tho use of non-ferrous 
metals for pressure vessels, the strength of welded joints, and various 
instruments.— H. F. G.

The Handling of Materials in a Mass-Production Factory. W. L. Beeby 
(Proc. Inst. Mech. Eng., 1931, 121, 559-571).— Describes briefly methods 
for conveying materials to and from or between machines in a mass-production 
factory. These include jack-lift or elevating trucks, different types of over
head runway, roller tracks, and moving bolt conveyors. B. emphasizes the 
importance of designing tho handling scheme so that material is handled as 
seldom as possible, for tho shortest possible distance, with a continual flow 
which avoids accumulating finished material between operations.— W. H.-R.

Adapting the Conveyor to the Needs of Industry. Anon. (Canad. Mach.,
1931, 42, 160-164),— Types of bearing for roller conveyors of varying capacity 
are discussed. Spiral conveyors aro much used for small work, but even then 
■special support is required. Belt conveyors, necessitating a straight run, 
require special connecting sections where the system branches. Types of each
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of the above are illustrated. An ingenious adaptation of the roller conveyor is 
used in the assembly and enamelling of refrigerator cabinets; here a turntable 
is included in the conveyor system.— P. M. C. R.

Modern Mechanical Handling Appliances. Maurice Pelou (Science el 
Industrie, 1932, 16, 31-41).— Mechanical handling plant is considered by P. 
under two headings—for intermittent and for continuous delivery. The first 
covers the conveying of loads by isolated elements capable of independent 
handling and of reversed direction, where the drive may therefore be either 
continuous or interrupted : this includes overhead, railway and road con
veyors. The second includes continuously operated conveyors arranged in 
series, working in a uniform manner and in the same direction throughout the 
system. These are further classified according to the presence or absence of a 
traction unit (cable, runner, chain, &c.). Characteristic typos, with their 
advantages and limitations, are discussed and illustrated.-—P . M. C. R.

Industrial Lighting. S. Anderson (Machinery (Land.), 1930, 35, 449-450). 
— Describes the advantages of a suitable system of lighting in factories and 
workshops and gives some data for the increase of production resulting from 
the adoption of a modern system.— H. F. G.

The Lighting of Factories and Large Buildings. E. W . Smith (Gas World 
(Indust. Gas Suppt.), 1931, 3, (9), 10-17).— Read before the International 
Illumination Congress, Buxton, 1931. Applications of gas for purposes of 
factory lighting are discussed and illustrated.— J. S. G. T.

Temperature-Sensitive Compounds. Herbert Chase (Chan. and 3Iet. Eng.,
1932, 36, 345).— A list is given of compounds which change colour on heating, 
the precise nature of the change being given in each case. One of the applica
tions of such compounds is in the form of pigments for detecting temperature 
changes in bearings and other machinery parts.— F. J.

Mineral Oils. Alfred AY. Nash and A. R . Bowen (Ann. Rep. Prog. App. 
Chein., 1932, 17, 83-113).— A summary, with full references, is given of papers 
published during 1932 concerning, inter alia, lubrication and lubricating oils 
and greases; the adherence of lubricants to metals, i.e., the rates at which 
various oils flow off surfaces of copper, aluminium, iron, and steel; the be
haviour of non-acid oils in contact with different metals; and insulating oils, 
fuel oils, and bituminous paints.— II. F. G.
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Allgemeine und technische Elektrometallurgie. Von Robert Müller. Med. 
8vo. Pp. xii +  580. 1932. Wien : Julius Springer. (R.M. 32.50.)

f T ™ , ! Usai?e,’ the tcrm “ electrometallurgy ”  covers the application o f both 
morí M “i f , e*ccfrotll<!rmal Processes in the service o f metallurgy. It  should therefore he 
made clear at the outset.that the present volume deals with only one o f these sub-divisions—  
electrolytic processes There is much to bo said for thus restricting the scope o f the work, 
onnSiuS.,.? ?  .",8 th® two s»b-dlvisIons o f  the subject are essentially different, and
considerable confusion o f ideas has often arisen through not keeping them separate.
nnti w  ™  c!ml>t<’r3 ,<lc:l1 'vith tho Senerai Principles o f electrolysis, ami include an
w ! w i  *eneral electrochemistry sufficient for a proper understanding of the electrometai- 

, i ,Iatf r-, A briuf account o f H>e modern theory o f electrolytic 
nf iim ,™  ?  w 'T  ,Cen lncl" <,e'1 w th  advantage, if only to indicate the general character 
su h le t nt  Z  W - !aV,e “ curfcd in rc°ent years. On tho other hand, the important 
. Ä i .  t» ‘i yVC, POlf i7'a;tI? n 13 trcated ln a v« y  satisfactory manner, and the section 
f a f S f f  f  the principles o f  metallic corrosion forms a useful summary. A section o f particular
hw  Kreiifv Y  I* f 1?ctrolysis o f mo>te.n alloys, a subject to which the author
has largely contributed, but which has not yet found Its way Into the majority of te\t-books 

i  ollowing this preliminary general discussion which occupies the ilrst 140 pages Is a 
systematic account o f the electrometallurgy o f tho various metals. Under the heading o f cacli 
h e w - i i  arC ° , th,e i™ “ dlti onii “ “ der which it and its alloys arc electrodeposited; its 
and refined »Ü  ? f tb e  technical electrolytic processes whereby it is extracted
and refined, together with production data; an outline o f electroplating processes- and 

of “ f  Properties and applications. The metals a re 'c o L fd e n d  ln ^roups 
correspond ng with those o f  the periodic classification, commencing with the very base 
Z  e 'e e T ^ lv 'i f ’V ^  clf  tr?dePos,¡ted “ Jy from molten electrolytes. A general account of 

i o f lused salte aud of the manufacture and properties o f  electrodes for this 
eirti, m efnf“  ieS : ? * treatment o f  the electrometallurgy o f the alkali and alkaline-
t h r l w l m l í i  mn ‘ í* ’ th w a re-etóh  metals, and metals o f the vanadium group. Similarly, 

account o f  the electrolytic extraction and refining o f  metals such as copper 
o f  thé j ?  ; !e,a ’ ant,lnlony’ bismuth. Iron, cobalt, nickel, and members
b t  a t e n e i^  f’ ti o f .wl! lch. are electrodeposited from aqueous solutions, is preceded

S S i K Ä S ' “ '  -  “ • —  “ • '■— Ä f E
nresenílní b°  e,xhau£tlve treatise, the book succeeds admirably in
a m u lib n ia i  ^  «  f01??' r  ' ' 'eII, ordered> and w e» authenticated account o f the principles
and technical operation o f all electrolytic processes which have found application i n metallurgy
h ^  tern riien  t°n tecIinlf ! and Patent literature are supplied, and due attenUon
has been given to recent developments in all parts o f the world. The diagrams arc clearly
m r t 'í r o m  Í  ‘ í , ,  prhlt‘u^ and BCncral make up of the book are excellent, and,

' few mis-sppUlngs o f the names o f foreign authors and journals, the text is
sa tb ia c to r il j  freo from  errors.— H . J . T . E llix g h a m .

Gmelms Handbuch der anorganischen Chemie. Achte völlig neu bearbeitete 
Auflage Herausgegeben von der Deutschen Chemischen Gesellschaft. 
Bearbeitet von R. J. Mevcr. System-Nummer 30 : Barium. Sup. Roy. 
8vo. Pp. s n +  390 with 30 illustrations. 1932. Berlin: Verlag
Chemie G.m.b.H. (R.M. 64, subscription price R.M. 56.)

f u l l v i ^ Ä 1^ ^ ™ “ 13̂ “ 1“  Tnd lts compounds follows the method adopted success- 
íw f ,.r ! í  the case o f  other elements. I t  commences with an account o f the history o f tho 
ttoOTchóut t h r l r t h  an accou“ t the minerals o f  barium and tho distribution o f those 
stitutes tho next seetinn w  miÍ Í ods ° f  obtaining barium compounds from minerals con- 
. l u d í  A í n  S í M  »  ? C “ V\th“ ds used on the largo scale for the production o f  tho 
o™ ,  « ™ h y d r o x i d e ,  nitrate, chloride, carbonate, silicate, and alumínate from heavy
to a ¿ c t io n ^ f  SV ^  J ,  P p parati,on and properties o f metallic barium arc considered next, 
n t to  tb® compounds follows, and those arc dealt with

« t e  ^  oxygen' and nitrogen; amides, hyponltrites.
■biSm StetcA m Ä  ^ ’ chlo,rltf - th>Toch'oritc, chlorate, bromides, liypobromite,
tW o^ ln h a¿ s e W ^ ; 'iodidc3' iodate periodates, sulphides, sulphites, sulphates, persulphate, 
a t e s te-> urate. boride, borates, carbide, carbonyl, carbon^

1 ‘ * rbonatt, siliclde, silicate, phosphide, phosphates, arsenide, arscnites,
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.-uünmtísî sŁ.. íüinc ir Lfe ł -m fte  ł̂JfiaSśp̂  ríaŜ ftíwS iff totrwion deztAtè
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new  field o f  research ; h is v iew s, as set out- in this brochure, can bo accepted  as authoritative. 
D r. K risch , w ho contribu tes three short sections to  the w ork , has also done som e w ork  in 
this field. W h a t exactly  is m eant b y  cohesion ? The fundam ental phenom enon is s im plicity 
Itself, and can be Illustrated b y  the fa ct th at w hen one end o f ,  say , a rod , is m oved , the rest o f  
the rod  fo llow s. B u t w hy í  D o  I  hear y o u  say, "  A  ch ildish  question, it  cannot d o  anything 
else ”  f  Then I  w ou ld  ask, “  A nd w h y  can n ot it d o  anyth ing else ’ ’ f and ultim ately you  
w ould  be  com pelled  to  answer, “  Because o f  cohesive force , th e  force that m akes the parts o f  
a rod h o ld  together.”  T h is is clearly arguing in  a circle, and leads now here. T h is  so-called  
cohesive force  is w hat h o ld s  th e  parts o f  a b o d y  together w h en  th e  b o d y  is stretched, rolled , 
or subm itted to  a n y  o f  the w orking processes fam iliar to  the practical m etallurgist; in  plastic 
deform ation  o f  a m aterial cohesion  is tem porarily  overcom e, to  assert itself again in the altered 
configuration  a fter  slip  has occurred . I t  is  clear, then , that the stu dy  o f  clastic and plastic 
strains can throw  m uch ligh t on  the nature o f  cohesive force . Th is brochure sets ou t in co n 
siderable detail practical deta ils o f  such study, and discusses som e o f  the results hitherto 
obta ined . A m ongst the subjects discussed a r e : the influence o f  heterogeneity on  tenacity , 
tensile and notch cd -bar tests, elastic fatigue, p lastic flow, the practical p o in t  o f  v iew  being 
stressed throughout. The b ook  is very  w ell printed on  good  paper; the illustrations and 
diagram s arc v ery  clear. A  bib liograp hy  com prising references to  88 published w orks is 
appended. The price, considering the specialized character o f  the b o o k , is  n o t  excessive, 
although perhaps a little  high fo r  British m etallurgists, w ith  the present rata o f  exchange.

— J. S. G. T homas.

Elektrische Liclitbogenschweissung. Handbuch iür die Anwendung der 
Liclitbogenschweissung in der gesamten Industrie. Von Karl Meller. 
(“  Elektrizität in industriellen Betrieben,’ 5 Herausgegeben von W. Phillipi. 
Band III.) Zweite, wesentliche erweiterte Auflage. Sup. Roy. 8vo. Pp. 
xii +  398, with 374 illustrations. 1932. Leipzig: S. Hirzel. (Geh.,
R.M. 26; geb., R.M. 27.80.)
A fter  a snort historical in troduction , P a rt X o f  this b o o k  discusses the different arc-w elding 

processes and the fundam ental characteristics o f  the e lectric arc. Part I I  describes the various 
types o f  w eld ing plant, both  a .c. and d .c .;  their theoretical princip les; static and dynam ic 
characteristics; m echanical con stru ction ; and efficiency. W eld in g accessories arc also 
described. Tarts 111, IV , and V  deal w ith  the arc-w elding o f  steel, cast-iron , and the non- 
ferrous m etals in  138, 14, and 3 pages, respectively. T h e section  on  steel includes a detailed 
accou n t o f  w elding costs, illustrated b y  diagram s and nom ogram s relating e lectrode costs, 
w eld ing speeds, thickness o f  material, <Sc. A  com parison is draw n betw een a.c. and d .c . w elding 
and betw een arc and oxy-acetylen e w eld ing. There are then tw o short sections on  cutting 
b y  means o f  the arc and the train ing o f  w elders, and tw o lon g  sections on  testing w elded jo in ts  
and applications o f  arc w elding.

A lthough  there is an imm ense am ount o f  in form ation  in  the b o o k , it  is n ot quite com pre
hensive. The review  o f  w elding m achines is extrem ely thorough, b u t dismisses very  briefly the 
A lexan der and Langm uir processes and does n o t  m ention  the valve-rcctified  w elder. Ex cn 
the lengthy section  on  steel w elding w ill be  fou n d  w anting i f  in form ation  is required abou t 
a llo y  steels, and, as poin ted  ou t above, the space devoted  to  the non-ferrous m etals is so 
inadequate as to  be  useless. The author is cautious in  his view s on  the scope o f  arc w elding, 
and , consequently, the num ber o f  varied applications w h ich  are described, is a ll the m ore 
im pressive. H e is cautious, to o , w hen discussing the m any phases o f  w eld ing con ccn iin g  w hich  
there is controversy , and one w ou ld  have valued a  m ore definite expression o f  op in ion  from  an 
authority  so  w ell qualified to  g ive it.

A lthough there are on ly  three pages dealing specifically w ith  his w ork , the non-ferrous w elder 
w ill find this b o o k  o f  great value.— H . W . G. H .

Die Elektrische Warmbehandlung in der Industrie. Von E. Fr. Russ. Med. 
8vo. Pp. v - f  259, with 239 illustrations. 1933. München und Berlin : 
R. Oldenbourg. (Geb., M. 14.)
The field o f  electric heat-treatm ent furnaces is covered  b y  this w ork , w hich  provides a 

description o f  a w ide varie ty  o f  furnaces, and indicates the diverse services to  w hich they arc 
applied.

A bout tw o-thirds o f  the b ook  deals w ith  a descrip tion  o f  ind ividual furnaces, w hich are 
profusely illustrated— there are 239 figures, m ostly  reproductions o f  photographs. The 
rem ainder o f  the volum e bricily  explains the general principles and. describes the constructional 
m aterials. The particular value o f  this volu m e lies in  the fa ct th at it gives a fairly u p-to-date 
account o f  the latest applications o f  electric annealing and heat-treatm ent furnaqes. The 
author’s ow n designs are, o f  course, prom inent, b u t m an y other German furnaces, and som e 
A m erican ones, are included . The British w ork on  th is subject, w hich is o f  ilrst-class im port
ance, is alm ost neglected.



Technical Data on Fuel. Third Edition, revised and
Edited by Ii. M. Spiers. Cr. 8vo. Pp. xv +  302, with 57 figures and 210 
tables. 1932. London: British National Committee, World Power
Conference, 63 Lincoln’s Inn Fields, W.C.2. (125. &Z. net.)
The first ed ition  o f  this h o o k  w as published  in  1928; the fact ^  

fo r  in 1932 is sufficient evidence that the w ork  has been  w elcom ed by■ fueljteclinoloRlsIa. In
the Issue o f  this new ed ition , opportun ity  has been  taken f  or a thorough  revision »  
the m aterial treated is abou t 75 per cent, greater than th at conta ined  In t le ^  cclltlon  and
abou t 33 per cent, greater than th at o f  the second  ed ition . The use o f  thinnei 
enabled the b o o k  to  b e  reduced to  p ock et s ize ; in one w y  this is  an a d v a i f o r  
disadvantage, as the print is n ow  clearly  v isib le  through the blank “ ^ nted  ̂ s  p rortded  f «  
the insertion o f  notes. N ew  m aterial inserted in  this edition  in c lu d es . tables °  8
and  antilogarithm s, sines, cosines, &c. (considering that the P r to » r ^ u iW > s c  o f  ™ ch te h le s  ls 
to  expedite calcu lation , their clearness leaves som ething to  be  desired), Brit slistandiard t  - 
s ie v e s ?  thcrm om etric lag, h um idity  tables,
includ ing  m ercury, radiation  from  flames, perm eability o f  refractors materials to  gase , p
heats o f  waste gases from  gaseous fuels. tn  the m w dflc gravity.

T ables o f  especial interest to  m etallurgists include those relati g to  the spcelUc gr y^

S  h ^ “ h e S h i i e  £ [ a , " U n d  thcm .reU aW e
physica l data catering fo r  the needs o f  the pure sclent 1st ( I f ihc designation he p ^ t ^ w e

r s  2 4 .

e“ n ° SM y c o p V o Y u " n d  edition  Is d e d p h e m b ll  on ly  w ith  difficulty;; through continual 
use in laboratory  and w ork sh op —  J . S. G. T ho m as . _
Pulverized Fuel Firing. By Sydney H. North. Cr. 8vo. Pp. ix +  193, wrth 

62 illustrations. 1932. London : Sir Isaac Pitman & Sons, Lt<l. (7s. W-

m e r e  exactly  are we in the m atter o f  industrial fuel ? A  m « * w h H e b j d #  Frank^Smith

s f a s s a s
fu e ?  par  “  v e ,  little , save fo r  occasional ue '  il has bee^

e s s

Great B ritain “ progress has also been rem arkable, thougl no
con su m ption .”  T h is last quotation  epitom ises th c °  f - i r i s  uulvcrized fu el flring is con - 

Th is little  b o o k  w ill d o  m uch to  clarify  the position  so far as p  m bustiou furnace
cem cd . I t  g ives u p-to-d ate in form ation  on  m odern o£u  , , o n s a r c illustrated, and
equipment, dust collectors, and  pulverizing m ills. Import ■ '  and diagrammatic fon n .
a considerable araonnt o f valuable data is arranged in t. « marine boilers
A lthough  the b o o k  is  intended prim arily for  engineers c ^ c n i e d j H h l  x [  [sdevoted
flrsdwith pulverized fuel, it  is not without interest to  the in eta llu ^ L , , tion o£ nicKcl and
to the use o f pulverized fuel in metallurgical industries, including the production of nicKCi
copper.

• Writers on the subject appear to  be unaware o f t h e . k i l n s  in^Jreat 
drawn by a member of the Publication Committee o f Verily there is no new thing under
Britain have been fired with pulverized fuel for the last 50 }  ears, v eniy, 
the sun t—j .  S. Ch T .

Book Reviews ■ 543



544 Book Reviews
I h c  b ook  is one that can be  con fiden tly  rccom racnded to  fuel technologists and industrialists 

generally ; it  is clearly printed on  g ood  paper, is w ell boun d and  illustrated and is very  
reasonable in price.-—J. S. G. ï i i o m a s .
Annual Tables of Constants and Numerical Data, Chemical, Physical, Biological, 

and Technological. 4to. Volume V III (1927-1928) Part I. Pp. xl +  
1101. Part II. Pp. xxi 4- 1102-2706. 1931. (600 francs.) Volume 
IX  (1929). Pp. 1 +  1607. 1932. (400 francs.) New York : McGraw- 
Hill Book Co., Inc. ; Paris : Gauthier-Villars et Cie.
The issue o f  these further volum es emphasizes in a v ery  m arked degree the vast am ount o f  

investigation w hich  is being  carried on  a t the present tim e and the alm ost im possible task w hich 
con fron ts anyone w h o sets ou t to  becom e acquainted w ith  a ll that is  being published  in even a 
circum scribed sphere. The pub lication  o f  these annual summaries o f  data  is, indeed , a b oon  to  
those w ho w ant recent i nform ation qu ick ly . T h ey  also serve to  m aintain the h istorical sequence 
o f  research w ork  on  particu lar subjects. T h ey  facilita te com parisons betw een the results 
obta ined  b y  different observers, and also assist in establish ing the bases fo r  further w ork . B ut 
there are som e inherent disadvantages. In  th e  first p lace, there is n o  attem pt a t  a critical 
discussion o f  results bearing on  sim ilar them es, n or  is there any descrip tion  o f  the m ethods b y  
w hich  they were attained. Bare facts, as orig ina lly  presented b y  the authors, are inserted , and 
although those w ho have been  responsible fo r  the com pilation  m ay have used discrim inatory 
pow ers, tho data, nevertheless, suffer from  the la ck  o f  ordered and thoughtfu l d iscussion and 
com parison . T h e reader has therefore to  use h is ow n  d iscretion  and to  sum  up the relative 
im portance o f  the details th at arc g iven  as best he m ay, or  else turn to  the orig inal papers, to  
w hich  references are invariab ly  g iven . In  the second place, these sum m aries, cannot, in  the 
nature o f  things, even n ow  be  com plete. The v ery  w ide  exten t o f  the survey o f  inorganic and 
organic m aterials and the exceedingly  larger num ber o f  chem ical and physical properties w hich 
have now  to  be tak en in to  consideration, in volv in g  a search in m agazines and journals the w orld  
over, m ake th e  task o f  cataloguing the results gigantic and alm ost incapable o f  reaching finality, 
even over a sh ort period .

These are general criticism s, how ever, w hich  were no d ou b t foreseen w hen the orig inal 
volum e w as contem plated . T h ey d o  n ot detract from  the great value o f  this co llection  o f  data  
b oth  to  the research w orker, t o  w hom  it  is necessary th at he should know  w hat the results o f  
previous w orkers were, or  to  the mere inquirer w ho is sim ply in  search o f  facts. Tlie inform ation 
is given clearly, m ostly  in  tabular form , bu t, w here necessary, curves are added to  assist in 
correlation . In  a ll references and general textual m atter b oth  the English and  the Trench 
languages are used, w hich w iden very considerably the sphere w hich  the volum es m ay serve. 
It  is impossible— nor is if. desirable— to  enum erate tho various scientific fields w hich  have been 
covered. Suffice it  to  say th at an attem pt has been  m ade to  record a ll recent in form ation  
published w ith in  the periods nam ed, thus form ing a com pendium  o f  statistical know ledge, 
w h ich  is being increased year b y  year, and w hich  is o f  inestim able va lue  to  those to  w hom  facts 
are essential. Their relative im portance com pared w ith  others already published, and  obtained  
possibly  b y  oth er m ethods, rests finally w ith  the reader.— W . A . C. N e w m a n .

Mechanical Catalog 1932-33. Twenty-second annual volume. 4to. Pp. 
452. 1932. New York : American Society of Mechanical Engineers.
The tw enty-second annual ed ition  o f  this usefu l catalogue provides in form ation  descriptive 

o f  the products o f  300 Am erican m anufacturers o f  m echanical apparatus and related m aterials 
classified in to  eleven sections fo r  ready reference. These sections, w hich  am ply illustrate the 
scope o f  tho b o o k , arc as fo llow s : pow er p lant equ ipm ent; m easuring an d  testing apparatus; 
pow er transm ission m ach in ery ; m aterials handling equ ipm ent; m etals, a lloy s, and other 
m aterials; foundry, ro llin g -m ill, and forge equ ipm ent; m etal-w orking m achinery, m achine 
too ls , and shop  equ ipm ent; com pressors, blow ers, an d  p u m p s; heating and ventila ting equip
m ent, refrigerating m ach inery ; specific industry m achinery, general industrial equ ipm ent; 
electric m otors and con tro l. F in ally , there is a  63-pagc in dex , show ing the suppliers o f  various 
plant and the page on  w hich  their advertisem ent appears.— A . XL. P o w e l l .

Marlborough’s German Technical Words and Phrases. English-German and 
German-English Dictionary. Third Edition, enlarged and revised by
E. M. Rolf es. Demy 8vo. Pp. iv  +  188. 1931. London : E. Marl
borough & Co., Ltd. (7s. 6d, net.)
This is essentially a technical d ictionary , in that it contains on ly  those w ords w hich are used 

in  a scientific, trade, or  professional sense. The b ook  is w ell arranged, and contains a large 
selection o f  useful w ords, bu t the m etallurgical term s arc n ot b y  a n y  means com plete, e.g. 
such com m on w ords as H ütte and its derivatives, R otguss, K upferstein , Lagerm etall, and the 
term s used fo r  the m echanical properties o f  m etals are n ot included . The b o o k  w ill probab ly  
be fou n d  m uch m ore useful b y  business m en than b y  the scientific w orker.— A . R . P o w e l l .
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Beryllium and Its Alloys. Jean Clmllansormet (Aciers spéciaux, 1933, 8, 
160-179).— Describes the discovery, minerals, and deposits of beryllium, 
the chemical, physical, and mechanical properties of the pure metal, its 
metallurgy and electrochemical extraction, the use of the pure metal in electro- 
deposition and as a deoxidizer, the light and ultra-light alloys of beryllium, 
its alloys with copper, nickel, and iron, and its use in special steels.— J. H. W .

The Deposition of Sputtered [Cadmium] Films. R . W . Ditchburn (Proc. 
Roy. Soc., 1933, [A], 141, 169-187).— Phenomena associated with the deposi
tions of films of sputtered cadmium are investigated experimentally.— J. T.

The Heat of Dissociation of the Cadmium Molecule, Determined Thermo- 
Optically. Heinrich Kuhn and Sven Arrhenius (Z. Physik, 1933, 82, 716- 
728).— Inter alia the molecular heat of dissociation of cadmium (Cd2) is cal
culated from the decrease of the band absorption of cadmium vapour with 
increase of temperature and found to be 2-0 ±  0-5 k. cal.— J. S. G. T.

Measurement of the Temperatures of Copper and Its Alloys During Casting.
H. Miething and C. Winkler (Bull. Assoc. Tech. Fonderie, 1932, 6, (Suppt.), 
80-83).— From Giesserei, 1931,18,181-184. Cf. this J., 1931, 47, 418.— W . N.

The Freezing Point of Iridium [With an Appendix on : Preparation and 
Purity of Iridium]. F. Henning and H. T. Wensel (Appendix : Ernest 
Wichers) (U.S. Bur. Stand. J. Research, 1933, 10, 809-821; and Research 
Paper, No. 568).— The ratio of brightness for red light of a black body immersed 
in freezing iridium to that of a similar black body immersed in freezing gold 
was measured both directly and indirectly. The indirect method consisted 
in determining the ratio of brightness at the iridium and platinum freezing 
points and calculating the result from the previously determined platinum 
to gold ratio. The two methods, agreeing with each other within the limits of 
experimental error, yielded a value for the iridium to gold ratio of 4380 at 
wave-length 0-652^. This fixes the freezing point of iridium on the Inter
national Temperature Scale as 2454° C.— S. G.

Photo-Electric Sensitivity of Magnesium. R. J. Cashman and W . S. 
Huxford (Phys. Rev., 1933, [ii], 43, 811-818).— Gas-free surfaces of magnesium 
prepared by distillation in a high vacuum have a long wave limit of from 
5000 to 5200 A. The formation of a thin surface film of oxide or nitride sensi
tizes the metal to  light of longer wave-lengths, an effect which has also been 
observed for the alkali metals. W ith  continued oxidation the threshold 
changes to about 3800 A ., which is the value previously taken to be that of 
the pure metal.— W . H .-R .

The Sublimation of Magnesium in a Vacuum and Casting in an Atmo
sphere of Argon. J. Hérenguel and G. Chaudron (Industrie chimique, 1933, 
20, 86).— Abstracted from Compt. rend., 1932, 195, 1272. See J., this volume, 
p. 227.— E. S. H.

The Gyromagnetic Ratios for Nickel and Cobalt. S. J. Barnett (Phys. Rev., 
1933, [ii], 43, 384).— Abstract of a paper read before the American Physical 
Society. In an elaborate investigation of the rotation of both iron and Perm- 
alloy by magnetization (Proc. Amer. Acad. Arts Sci., 1931, 66, 273-348) 
the gyromagnetic ratios for the two substances were found to be, respectively, 
I'04  x  m/e and 1-05 X m/e, with errors probably less than 0-5% . Successful 

VOL. LIII. V N N



546 Abstracts of Papers
observations have now been made on the less tractable substances nickel and 
cobalt, but the ratios are somewhat less precise. The ratios obtained for 
those substances arc about 1-06 X m/e and 1-07 X m/e. The experimental 
method had to be modified to reduce the effects of certain sources of error, 
including magnetostriction, before any success was obtained with cobalt. 
Inasmuch as serious errors, not suspected by  other investigators, have been 
eliminated in all o f this work, the results obtained are far more reliable than 
those obtained by  others, who have always obtained 1 x  m/e within the 
limits of their supposed experimental errors (except Einstein and de Haas, 
who, in 1915, thought that they had found 2 X m/e). The ratios obtained in 
this investigation agree, within the experimental error, with those of L. J . H. 
Barnett and S. J . B . in 1925 (Proc. Amer. Acad. Arts Sci., 1925, 127-216) 
as the result o f an elaborate investigation of the magnetization of many ferro
magnetic substances b y  rotation. The mean then obtained was 1-06 X m/e, 
with an error estimated as some 2 % .— S. G.

Sodium. H . N. Gilbert, N. D. Scott, W . F. Zimmerli, and V . L. Hansley 
( Indust. and Eng. Chetn., 1933, 25, 735-741).— The more important industrial 
uses of sodium are mentioned briefly. Its physical and chemical properties 
are given and safe and convenient methods for using sodium in chemical 
reactions are suggested, as well as the precautions necessary to  prevent acci
dents in  handling and storing. In  metallurgy, sodium has been used for 
removing antimony from lead, for modifying the structure of silicon-alum in- 
ium alloys, and for a similar purpose in the case of special brasses. Sodium - 
lead alloys and sodium amalgams are often used instead of sodium because 
reactions are thus more easily controlled. Their preparation is described.

— F. J.
Influence of Rate of Shear on Shearing Strength. James Jamieson (Amer. 

Soc. Mechi Eng. Preprint, 1933, 30).— Modern theory indicates that strength 
o f materials is intimately connected with the conditions of shearing stresses in 
the material. J . has conducted simple shear tests on lead tube, which are 
sheared at a constant rate and the variation in the torque applied is measured 
during the test. The results indicate the importance of the rate of shear, and 
increasing rates are accompanied b y  an increase in strength. The curves show 
that lead possesses a definite upper yield-point, a characteristic o f steels, but 
not usually o f non-ferrous alloys.— W . P. B .

Plasticity, Strain-Hardening, and Creep. H . H encky (Amer. Soc. Jlech. 
Eng. Preprint, 1933).— A  mathematical treatment of the inelastic behaviour 
of metals.— W . P. R .

Calorimeter with High-Frequency Measurement of the Heat Expansion of 
the Metal Block into which the Specimen is Dropped. Hans Esser and W alter 
Grass (Arch. Eisenhiittenwesen, 1933, 6, 353-356).— Up to the present the heat 
content of the specimen has been determined b y  measuring the rise in 
temperature of the metal block into which the hot specimen is dropped. 
A  more accurate method consists in measuring the expansion of the block by  
making it act as a condenser in a high-frequency alternating circuit. The 
expansion causes a  change in the capacity of the condenser and this is com 
pensated for by the aid of a second condenser working in a second alternating 
circuit o f constant frequency. The heat expansion of the block correspond
ing with the measured change in capacity gives the relative heat content of 
the specimen with an accuracy of 0-5%.~—J. W .

Diffusion in Crystals. Georg v. Hevesy (Naturwiss., 1933, 21, 357-362; 
and Z. Elektrochem., 1933, 39. 490-500).— The loosening of the lattice neces
sary for diffusion can be determined only in a general manner from the rate of 
self-diffusion just abovo or just below the melting point. Diffusion and con
ductivity run parallel in electrolytes, and in this case the rise in conductivity 
at the melting point and the temperature coeff. o f conductivity arc a measure



o f the temperature dependence of the lattice loosening. For the comparison 
of various electrolytes the increase in the rate of movement of one kind of ion 
at the melting point gives the best results. The relation between the rate of 
diffusion and the temperature is discussed theoretically, and is similar to the 
reaction velocity. Self-diffusion is generally slower than the diffusion of 
foreign a.toms. Cases of one-sided diffusion, e.g. hydrogen in palladium, and 
of diffusion spreading out over a surface have also been investigated. In  
pure self-diffusion the change in entropy is zero and in approximate self-dif
fusion (gold into silver) it is negligible. In  place exchange reactions between 
solid bodies the heat effect is a measure of the change in entropy; in this case 
the chemical affinity at the surfaces of the reactants and the rise in tempera
ture produced by  the heat o f reaction play a greater part the greater is the 
temperature coeff. o f the rate o f place exchange. Further aspects of the 
subject are also discussed.— J. W .

Total Reflection of X-Rays by Thin [Metal] Sheets. A . I . Alichanow and 
L. A. Arzimowic (Z. Physik, 1933, 83, 489).— The total reflection o f various 
thicknesses of metals deposited on various supports, viz., layers of silver and 
tungsten deposited on glass, layers o f silver deposited on aluminium, and vice 
versa, and layers of silver deposited on platinum and tungsten is investigated 
and discussed. Experimental and theoretical results are in agreement.— J. T.

T heElectron Theory of Metallic Conduction. J. C. Slater (Science, 1933, 
77, 595-697).'—An address delivered at the Massachusetts Institute of 
Technology, giving an elementary account of the older Drude-Lorentz theory 
o f metallic conduction, and the recent wave-mechanics theory of Sommerfeld.

— W . H .-R .
Magnetism and Crystal Lattice Rearrangements. X -R ay Investigations 

Relating to a-Iron. F. Regler (Z. Physik, 1933, 82, 337-354).— Rearrange
ments occurring in the crystal lattices of ferromagnetic Bubstances subjected 
to the action of magnetic fields, and the numerical interpretation of these 
rearrangements, as revealed b y  the X -ray  determination of fine structure, 
are discussed.— J. S. G. T.

Magneto-Striction.— III. Alfred Schulze (Z. Physik, 1933, 82, 674-683).
The equation Al/l =  C{J- — J 02), for the change of length, A I, of 

material subjected to a magnetic field, J, is established for iron singlo 
crystals, single- and poly-crystallinc nickel, and for alloys of nickel ■with 
iron and with tungsten.—J. S. G. T.

On Irregularities in Magnetization. K . J. Sixtus (Phys. Rev., 1933, [ii], 
44, 46-51).— Cold-drawn polycrystalline nickel-iron wires were submitted to  
tension and torsion in a magnetic field, and a study was made of the patterns 
formed when iron oxides were deposited from a suspension in ethyl acetate, 
as recommended by  Bitter (ibid., 1931, 38, 1903; 1932, 41,507). The patterns 
consisted of parallel lines, but differed from those of Bitter (loc. cit.) for single 
crystals, in that the spacing was irregular and the lines appeared consistently 
in the same places after changing the direction and magnitude of the applied 
field. B y  applying the theory of Bccker (Z. Physik, 1930, 62, 253; 64, 660) 
it  is concluded that the lines are perpendicular to the direction of induction.

— W . H .-R .
Thermomagnetic Hysteresis in Steel. W . Y . Chang and W illiam Band 

(Proc. Phys. Soc., 1933, 45, 602-609).-—A  new' hysteresis o f negative form  of 
the thermomagnetic e.m.f. in a steel wire is described. The phenomenon is 
discussed in terms o f Gerlach’s theory of spontaneous magnetization, and 
Broili’s results for nickel (Ann. Physik, 1932, 14, 3) are explained.— J. T .

Photo-Conductivity. Foster C. N ix (Rev. Modern Physics, 1932, 4, 723 - 
766).— A  general account of photo-conductivity, including photo-conduction 
in metallic selenium, and other semi-conductors. I t  deals essentially with 
previously published work, and contains a lengthy bibliography.— W . H .-R .
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Recent Developments in the Study of the External Photo-Electric Eifect.

Leon R  Linford (& c .  Jto&cr» Pk&sk*, 1933, 5. 34-61).— The general experi
mental facts, and the classical theories o f the photo-electric effect in metal? 
w  brietly described. The quantum mechanical theories introduced by  
S-'aiuxerield, Fowler, atsd Xordheim  are described in  greater detail. including 
developm ents due to W entzel iSommerteld's " 6 0  Gebortstag Festschrift der 
M oderoe» Phvsik ." edited b y  P- Debye. Leipaig. 192S). Frohlich P%--'s£, 
U W . T. HXSCTamm ar.d ScKubin iZ l P m  s it. 1931. 6S. 97 . and Penney Free. 
Kc-u - S.W. 1*SI. [AX. I B ,  407 : the work o f  Tamrn and Sehubia is considered 
to s i w  the best general theory. The last section o f  the paper deals, with. 
' -¡Jiveial Pr.cio-Eieetrie Phenomena,”  including :* the effect o f  temperature, 

saturasioii pfceaemetvs. the preparation o f  surfaces. space-ofcar-ge 
effects. sjvctra l selectiw  effects c f  com posite surfaces, and ij\ t i e  vectorial 
effect, l a  the "  patch "  theory originally proposed b y  Lanartuuir is  co e -  
stdetvd rttose satts&bcsoty than. the " a h a  barrier”  theory e : N rtticcLizc.
F % *. IS3S. [U\ 4  The pare- ts essentially a r w w  c f  p e n -

oissiy published '»erfe.— W . H .-R .
Bxseasica of Fowser's Thecry es Phcto-EIeesric SetEsidrisy ss i  F caobcn  

o f  XstajeriTare- A. T . Watersaaa aad  C. i _  HecsEaw (F:iv--. F. 1933, [ii>  
« .  ~o .— A theoretical a cre . Fowler's applicatsja c f  the Feral—Efeac
stattsties to expiaia the tem perance 'variation o f  the apparent shoto-e^esae 
thrvsbeid for sea r  the- thzesfcoid value is e x k o M  so as to  inciude
f-ocueaetss. removed stem the threshold.-— W . i l . -R .

Sxjeruuiusi e a  tie  S n a s s a a ^ c s .  c f  Elsaieuis :y  Fattens. L. E_ 
Ocre.i-as and Lord Rutherford r’ ~v. H:tj- S.’c .. IKSJ. X . l~ .l. 2 S 9 -£ iI  -—  
Results efcsaitted b y  the K ' c : « f a i a t  of me&euSrs c f  lithium- tree. cxygxa.

aisre^ssu Seryilcuta- ¿txreae» go id . lead. bismuth.tSaCsuBs. 
aaitv.ua-. thorium. « s i  socca  v.th. protons me'ecct'ar tecs- as energies up 
to * .v . art described, aad discussed.— » .  5 . G . T .

I I — PRO PH ETIES OF A LLO TS
‘ 'bxytz*nrtj%? 2r*jcr ? rv

Fai^eusca c£ SrSBfc-lteswsih tat ’wacerhs Al'intfncum Alleys. o .  t.- .  u a
X  :m~ i t.«3S. S, IiSf-130 .—The aàiitbtr. c f  cecsaia e S a sa s?  to  itgrst 

^ m iK im w  sJKovs wiTl sv-sasd the gasia-grc-«th. p&KSJBKS* w tetâ  eee'ur ta
i'Cgiutps. A '* , àas* « s w a t  the 5 :raats:c. c f  w m b w I t  Sirgs ta^ia 
strie atai ia. she asst :C e t .  IttaaltLui s  ased Sa she_ “  RJS. m e c t ^ n  
so aci'.'ects the s tra a t ita  cc ex.'essivei'y toaase jsaltns ia  site tast taatecîsl. Bna 
da ib iu at ■*£? Tes - . - a : s h f f  î.-rarattoa o f  c c t o t c a r  ery?t3.s  ia  tafD -sa* 
ht’lers. aad  ia  saSsecueac fccgtaa: aad heas-sssasaneas is -sà'l aes sreTens tjie  
iad a^ ra"sth  a&io.’ tH.esrA. ÿaeâ  trherocteca are S R T issed . -rhea
ioa.’tt is i-str.-iireed àss» she ttstiaea alloy. Fhe effèccareaess- c f  the as~uls 
ivsxoSs c a  she is o iu is  :c  tatasureac to the ttoecai -r .ee  so- oaschig; aad
ssîhseyiwst tear.SC. Meçal »'iteh. has been srstst *d hy thBs uatev-ssalso m sîsh
- n- cviu titled oSteas c f  aiastt.o de?:cajatt>:a aad tout-taoittaoa'  * ts i:ii.s  ss- 
ilin ta ie  the sasla-uat i-t î. aheuoinetpa. F 'ietcm & arçsw ôs iK  i i~ :a  ■;£ t.w 
resuivs .•£a u iar'St; c f  tests caraovl ta  n  a^iiainftaa-sànt a Z cy  «Hjamnrtg 

' ot siao sssared t.h;̂ . r f  cess,— W , R  
* t  hr--isss3a c c  cîs tue üïruaar A loys  sc AâHnàmna-S&œ-abïeMSBmE* 

t' t: ' e f . . ,  1  *tX*. .
3 S -Ü ® «.-—-Sa laasaeso.’ Xhe #çm î& eâB» 'li.oga>3z c f  she all.tys s f  aik- 
•tritmrm iad. she ceîHitwcad Ag5£r s »  see-a iafescagased h y  trteaas c f  shectnal 
itiiilj'sss. itwtsrsral sss&cjaee1 steasiceusec-ss. aad  taivKsceçùs «BKiiissricit. 
.’ . i j ta » £ a  54caaey sKotçvafflî AlAel'Cÿ. the actcsc-t sc a secJscsS: rsaetisn. 
awls — ¿g S -g  ~  AlXÆÏfc Kt ~ i 'J fe- aad  she soDuhilSty c f  this- soaagennd
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in aluminium is 14% at 538° C „ 5-4%  at 520° C., 4-4%  at 500° C., 2-4%  at 
400° C., and 0-4%  at 300° C. o f AgMg. The effect o f heat-treatment on the 
mechanical and physical properties of the forged alloys has also been studied. 
With a suitable heat-treatmcnt it has been found that the alloy containing 
(»% of AgMg and 4 %  of copper shows high strength.— S. G.

The Manufacture and Use of Light Alloys. W . C. Dcvcreux (./. Roy. 
Aeronaut. Soc., 1033, 37, 145-167).— A lecture read before the Coventry 
Branch of the Royal Aeronautical Society, together with a report o f the 
discussion. See ./., this volume, p. 1 2 1 .-—H. S.

Testing oi Light Piston Alloys. M. v . Schwarz and P. Sommer (Auto- 
mnbillech. Z., 1933, 36, 341-342).— E xtract from For&chungsarb. Metallkwule 
ii. liontgenmelallographie, 1932, (4), 1-47. See this 1932, 50, 726.

— P. M. C. R .
Strong Light Alloys of To-Day. Leslie Aitchison (Proc. Inst. Automobile 

Eng., 1932-1933, 27, 383-417; discussion, 418-433; and (abridged) Metal- 
lurgia, 1933, 8, 1G—17).-— The characteristics and industrial applications of 
wrought alloys are discusscd under the headings of medium-strength alloys, 
high-strength alloys, alloys strong at high temperatures, and corrosion-resist
ing alloys. A lloys containing 80%  or more of aluminium or magnesium are 
included. Am ong subjects discussed are : the effect of heat-treatment on 
the mechanical properties of aluminium alloys containing copper or mag
nesium silicide, the mechanism of ageing, the mechanical properties of 
extruded aluminium alloys containing small percentages of magnesium or 
silicon, the effect o f heat-treatment on the mechanical properties of Duralumin 
“  H ,”  Elektron alloys, the effect o f cold-work on Birmabright sheet and 
“  MG 7 ”  sheet, alloys strengthened by  precipitation heat-treatment-, e.g., 
super-Duralumin, “  Y  ”  alloy, “  R R  56,”  Lautal, hardness of various alloys. 
All are treated in considerable detail. The desirability of reducing weight on 
automobile construction is stressed and the materials discusscd are available 
for this purpose.— J. S. G. T.

On Some New Aluminium Alloys. Edmund Richard Thews (Chem.-Zeit., 
1933, 57,501-502).— The following table shows the composition and mechanical 
properties of some recently introduced aluminium alloys :

Alloy.
Yield-

Condition. Composition, % Point,
kg./mm.*.

Strength,
kg./mm.*.

tion, %.

Hydronalium . soft sheet 1 Mg 7-9, Si <  1, /15 -20 31-35 10-22
hard sheot / Mn <  1 130-30 38-43 4-9

B.S. Seewasser I soft

hard

Mg 7-5, Si 0-2, 
Mn 0*2-0*0

33-30

45-55

18-25

3-0
1 1 soft

hard

Mg 9-5, Si 0-2, 
Mn 0 0

35—40 

50-00

18-25

3-0
Mangal . hard Mn 1*5 10-20 1S-25 5-2
Pantal aged 

aged and 
worked

) Mg 0*8-2, Jin 0 4 -  
- 1*4, Si 0*5-1. 
j Ti 0*3

j 18-25 
j 33-30

30-35
30-42

15-12
10-2

Bondur . aged 
aged and 
worked

1 Cu 4*2, Mn 0*3- /28-30 40-45 2 1-0 1
1 0*0, Mg 0-5-0-0 \ 35-45 44-00 15-2
I °

Duralumin is somewhat similar to B.S. Scewasscr. Albondur is Bondur 
coated on both sides with a thin layer of the purest aluminium.— A. R. P.
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“  Wilmil H .”  Anon. (M et. Ind. (Lond.), 1933, 43, 112).— A short note 

describing the mechanical properties o f “  W ilmil 51,”  an im proved alum inium - 
silicon alloy.— J. H . W .

Resistance Alloys for Temperatures up to 1300' C. [Megapyr]. A . Grunert, 
W . Hessenbruch, and K . R u f (Heraeus Vacuumschmelze [10th Anniv. Volume], 
1933, 160-1 SO).— The a lloy “  Megapyr ”  containing 30%  chromium, 5 %  
aluminium, and 65%  iron has been developed for making heating spirals for 
electric furnaces operating at temperatures up to  13503 C. The alloy melts 
a t 1530= G. and solidifies in a coarsely crystalline form , hence its working 
requires a  special technique (not described). The rate o f grain-growth of 
strips and wire rises rapidly with the temperature of annealing, so that when 
m ounted in  the furnace the winding requires adequate support. The tensile 
strength is 130 kg. mm .5 in  the cold-worked state and 70 kg./m m .s after an
nealing at 1200° C .; the elongation rises with annealing temperature from 
1 %  at 203 C. to  14%  at S005 C. and then falls to  3 %  at 1200° C-, and the life 
o f  the alloy at 12003 C. is about double that o f the best SO: 20 nickel-chromium 
alloy. Gases containing sulphur have practically no action on  Megapyr at 
high temperatures and very little scaling occurs after prolonged heating. 
The alloy h3s a  density of 7-1, specific electrical resistance 1-4 (20= C.) and 
1-42 ( 1200s G.) ohms. mm .*/m., and a loading capacity o f 1 - 1  w atts/cm .:  o f 
heating surface at 12002 0 .— A . R . P .

Creep and Structural Stability o i Nickel-Chromium-Iron Alloys at 1600' F. 
(S70: C. \ W . A . Tucker and S. E . Sinclair ( U £ . Bur. Stand. J . Research, 1933,10, 
S51-S62; Research Paper, X o . 572).— A  study was made o f the creep charac
teristics at S70= C. o f 15 alloys covering a range from  1 to  7 5%  nickel 
and from 3 to  55%  chromium. The results were com pared w ith those o f  a 
previous investigation at 540 ' G. on  similar alloys. In  the investigation at 
540° C. o f the nickel-chrom ium -iron system, it was found that the alloys 
containing little o r  no iron. 5 0 -S 0%  nickel, 3nd 20 -5 0 %  chromium exhibited 
the greatest resistance to  creep. A t $70 ' C- the strongest alloys are those 
containing approxim ately equal parts o f  nickel and chromium, and not more 
than 3 0 -4 0 %  iron. As part o f a  metallographic study the attempt was made 
to distinguish between the effect on  structure o f  elevated temperature alone 
and o f  elevated temperature and stress com bined. A  com parison was made 
between the structure o f  specimens used in  the creep test and that o f the 
unstressed specimens o f the same alloys annealed at $70 ' C. for periods rang
ing from 100  to  1000  hrs. or  quenched in  iced  brine from  that temperature. 
In  nearly all cases the quenched specimens were similar in structure to  the 
annealed materials, which indicates that these alloys were not readily heat- 
treated. Carbide precipitation and agglomeration o f  the carbide at the grain 
boundaries were m ost pronounced in  both the binary iron-ehro mium alloys 
and the ternary iron-chrom ium -nickel alloys o f  higher chromium content. 
Prolonged besting o f  both  stressed and unstressed specimens did not produce 
any pronounced changes in the structure o f  the binary iron-chrom ium  alloys 
or the ternary alloys except those containing 5 0 %  or  more o f  nickel.— S. G.

The Equilibrium Diagram of the Copper-Tin Alloys. Matsujiro Hamasumi 
rx> K a tlyii. 1033. 10, (4), 137-147).— [In  Japanese.] This is a  sup

plement to  the previous paper (see this J .. 1030. 44, 495, and 1931. 47,651} on 
the same subject, in which the equilibrium o f bronzes containing 15—4 0%  o f  tin 
was fully studied. (1) For the purpose o f  filling in  the omissions, the liquidus 
and solidus lines o f the copper-rich side containing less than 15%  tin  and the 
tin-rich side containing more than 4 0 %  tin  were established b y  reigns of 
thermal and differentia! thermal analyses- (2) The molecular formula o f  the 
com pound containing about 6 0 %  o f tin. formerly mimed s or CaSa, has been 
found b y  microscopic examination to  be CUjSaj. A  special heai-treatmenv
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was adopted to  obtain the completion of the reaction Cu3Sn +  melt ----->■
Cu6Sn5. (3) The nature of the change of the compound Cu6Sn5 occurring at 
nearly 170° C. was studied by the change of electrical resistance at high 
temperatures, b y  the dilatometric method, and by  a method of precision 
differential thermal analysis having a sensitivity 10  times greater than that 
of the usual method. The results of these methods show that the change 
is similar in nature to the A 2 transformation of Iron, but, from an X -ray study 
which is still in progress, it  is considered likely to be an allotropic transforma
tion of the com pound Cu6Sn5. (4) The eutectic point of the phases Cu6Sn6 
and Sn was thermally and microscopically established as 227° C. and 0 -8%  
copper. The results of tho previous and present papers are graphically 
summarized in Figs. 13 and 14 of tho present paper.— S. G.

The Strength oE Bronze [Bearing] Alloys. Anon. (Maschincnkonstrukleur, 
1933, 66, (9/10), 72).— The resistance to deformation of bearing bronzes of 
various compositions is quoted from a recent publication of the U.S. Bureau 
of Standards.— P. M. C. R.

The Effect of Addition Elements on the Polymorphism oE Iron. V . N. 
Svetchnikoff (Rev. MU., 1933, 30, 200-210).— The saturation curves of the 
y-pbase in binary alloys of iron have been submitted to mathematical analysis. 
The curves m ay be considered with sufficient precision to be curves of the 
second degree. This conclusion has been verified for the binary systems of 
iron with aluminium, vanadium, molybdenum, chromium, and nickel. In 
systems in which the A 3 point falls and the y-field is enlarged, the curves repre
senting the A 3 and A 4 points are regarded as portions of the same curve of 
the second degree and joined b y  an imaginary curve. The curves for the 
systems mentioned above are ellipses, whilst those of the iron-beryllium and 
iron-tin  systems are hyperbolae. The effects of the additions are to rotate 
the axes of the curves with respcct to the axis of concentration and to change 
the lengths of the axes of the curves. Yensen’s hypothesis of the absence of 
y-phasc in  iron appears probable.— H. S.

Surface Tension of Type Metal Alloys. H . Vance W hite {Bull. Virginia 
Polytech. Inst. Eng. Exper. Sta. Series Bull. No. 13, 1933, 1 -35 ; C. Abs., 
1933, 27, 3692).— The surface tension of various alloys does not vary greatly. 
Impurities in type metal alloys do not appreciably affect the surfacc tension. 
Slight oxidation on casting has little effect. Zinc greatly increases the surface 
tension.— S. G.

On the Electrical Resistance of Magnesium and Its Alloys. K iyoshi Taka- 
hashi and Washiro Eda (Kinzohti no Kenkyu, 1933, 10, (4), 127-136).-—[In 
Japanese.] The specific electrical resistivity of pure magnesium and its binary 
alloys with aluminium, zinc, cadmium, silver, tin, copper, and nickel has been 
determined by  means of tho potentiometer. The results show that the 
effect o f aluminium is the greatest, and that of copper is smallest, the order 
being aluminium, tin, zinc, silver, cadmium, nickel, copper. The difference 
in specific resistance due to the constitution of the alloys is discussed. The 
specific resistance has been determined for 10 useful alloys, including Elektron, 
Dow  metal, &c.— S. G.

The Solubility of Silver in Mercury.— II. R obert E. Deright (J . Physical 
Chern., 1933, 37, 405-415).— Amalgams containing as little as 0-06%  (atomic) 
of silver have teen  prepared and analysed with an accuracy of about 1 part 
in 1000 , and 128 determinations of the solubility (N) of silver in mercury 
over the range 20°-S0° C. have been made. Several forms of silver and 
intermetallic compounds have been used as the solid phase. A is related to 
T, the absolute temperature, by the equation log N  =  0-5894 1105-8/T.
The term “  solubility ”  in a metallic system has a limited significance unless 
the particle size is specified.— J. S. G. T.
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Standard and Precisian Weights o l Molybdenum-Chiomimn-Nickel Alloy 

[Confracid:. L- Dede (Heraeus Facuumsekmelze [10th Annie. Volume1, 1933, 
S1—S3 ).— The nickel—chromium alloy v' Contracid B  7 IE ”  containing 7 %  of 
molybdenum has a density o f S-40. i.e. about the same as the ordinarv brass 
weights, and hence the usual tables for reducing weighings to  vacuo can be 
employed when using weights o f this alloy. Unlike platinum alloy weights, 
Contraeid weights do not adsorb m oisture; they are, like platinum alloy 
weights, quite unatt3cked b y  any o f the ordinary laboratory atmospheres. 
This alloy should therefore be useful for  making standard weights.— A . R . P .

Electrode Material [C-ontracidi for Spark Spectroscopy. L- Dede (Heraeuts 
i ‘.ic'dunuxkrn¿L't \J0tn, Annie. I clmne\ 1933-, S4—S3).— F or absorption spectra 

in  the region above 2200 A . the two Contraeid alloys B  7 i t  and BMW C are 
recommended for electrodes, since they give a uniformly bright spectrum with 
a regular line distribution.— A . R . P.'

Properties oí the Alloys of Nickel with Tantalum. Eric Therkelsen (M et. 
hid. {Land.), 1933. 43, 1<5—ITS).— Abstracted from  Jletah  and Alloys, 1933. 
4, 105. See J .. this volume, p. 404.— J. H . TV.

The Temper-Hardening o f Alloys. IL— Abnormal Phenomena with the 
Silver-Kich Alum rninm—Stiver Alloys daring Heat-Treatment. Denzo Uno 
and Sadamu Yosida ( A  Jçyô Kuraçtzku Z a^hi (J. Soc. Chew,. Intl. Japan,). 
19ô3. 38, {41 ; i . . Í r -\. 1933. 27, 3692).— [ in  Japanese, with English abstract 
in supplemental binding, p . 172.] A  transition occurs at 450° O rdering heat
ing where heat absorption and contraction take place, although on  cooling 
the transition takes place at 400“ C. with heat evolution and expansion. This 
is in contrast to  the previously observed transition at 600° C-, where expansion 
and heat absorption occur on  heating and the reverse changes take place at 
the same temperature on  cooling. "T he abnormal expansion at 200 '  C.. 
^  ^"eu as tne contraction at 430' C-, depend on the spontaneous evolution or 
absorption o f heat during the tempering.— S. G.

The White A l l o y s  <,f Tin. L — The' Bearing Metals. Anon. (T in , 1333, 
5JÍa_> ;, 1 ¿>— 1 Si- Tee white alloys o f  tin are roughlv classified and the require
ments ana properties o f  white bearing metals are described.—J . H . W .

S p «ia l Alloys. Anon. (Z . jp*. Giafserei-Piraxis; B as JletaU. 1933, 54 , 
~ ^  -  The- com position and principal mechanical properties applica

tions o f the following trarte alloys are g iv en : Coleco bearing metal. Coles 
metal, coaqwsition metal ¡ounce metal!. Ccnstructal 2 and S. Colorado metal, 
tornisn  bronze. Cooper's a lloy. Ccrronil, Corrcnium, and Chronit.— J. H . W  

Haziness o f l o w  Melting Point Alloys at DiSerent Temcerstnre*. IL —  
Binary Alloys Whose Components Combine Chemically. W . P. Schischokin 

Ageewa (Zvetnye MetaUy (The Xcn-Fenvti-s Jlelaii). 1932. 119-136; 
C . Ahs.. 1933, 27.3692 .— [In  Russian.’  Cf. this J.. 1931. 47 .16 . The follow- 
m g a^cvs made o f  purest materials were investiga sed r lead-bismuth. thallium - 
bismuth. tnalHnnî—lead* and teLnruizn-bisinutii,. and also pur? altizmnrâiru 
magnesium, and tellurium. Eor a ll systems tee following data were deter
mined : Brir.eS hardness at varions temperatures, melting points and tem
perature coeti. or hardness. The specimens were nreviouslv annealed for 
100-200 hrs. at t e m p e r s * » »  between 100"' and 230 " C. T heresalts were as 
fouow  ; [ 1 ; Letzti-btjmtt ùi. The nardness curves o f  the system at room  tempera
ture »ho^eti maxima at 25, 40. anG SO'-",, bismuth and  minima at 33 and 30c , 
bismutn. 'ttith increasing temperatures the hardness decreased, and the 
mmfm.v anu. maxima natte nee ont r̂ai.inalLV'*, The riiiniiziuni observed at 
reoin temperature at oi.1-;, eismttth. with increasing temperature is "raduallv 
dlsptaced toward the eutectic composition. (56r25% B i l  The a i
cue to tae tormatioo. or eom poneds. The temperature co e c . o f  hardness 
snows a maximum at the eutectic com position- (2! The
room  temperature-hardsess curve shows a  maximum as 23-$%  thallium and
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a minimum at 35-5-37-5%  thallium ; this indicates an intermetallie phase. 
The maxima and minima gradually flatten out and disappear with increas
ing temperatures. Tho curves for temperature coeff. o f hardness show a 
minimum corresponding apparently with an intermetallie phase, and two 
maxima corresponding with two eutectics. Logarithmic hardness curvcs for 
high-thallium alloys have a break indicating a transformation. (3) l'hallium- 
lead. Hardness curves showed a flat minimum at 28 -10%  lead, flattening 
out at high temperatures. The temperature coeff. of hardness is rather uni
form, with a  minimum at the above composition and a maximum at 70%  
lead. (4) Tellurium-bismuth. Hardness curves showed sharp maxima at 
49-1 and 90-7%  tellurium, and a minimum at 00%  tellurium. This system 
represents a unique case among metallic systems, in that the hardness of the 
compound Bi2Tc3 (00%  Te) does not excecd tho hardness of the components. 
The temperature coeff. o f hardness is a minimum at 60%  tellurium and 
a maximum at 90%  tellurium. Consideration of the above results indicates 
that the formation of intermetallie compounds, in almost all cases investigated, 
is shown b y  the minima in tho temperature coeff. o f hardness. The study of 
hardness of metals at elevated temperatures made it possible to determine 
certain relationships between the temperature coeff. o f hardness and the 
following properties— melting point, atom ic volume, coeff. o f expansion, and 
hardness. Results are given for magnesium, aluminium, zinc, cadmium, tin, 
tellurium, thallium, lead, and bismuth. W ith  the exception of tellurium and 
bismuth, the atom ic volum e varies inversely with hardness. W ith the 
exception of tin, the curvcs for the temperature coeff. o f hardness run parallel 
with change in coeff. o f expansion and the change in attractive atomic forces. 
Inverse proportionality is found between the temperature coeff. of expansion 
and the melting point. This is in agreement with the empirical generalization 
of Griineisen, that the total percentage chango in volume from absolute zero 
to the melting point is the same for all elements. In the binary eutectic 
systems the temperature coeff. o f hardness is higher than in pure metals, the 
maximum coeff. being observed in eutectic and nearly eutcctic compositions.

— S. G.
On the Age-Hardening of Cold-Worked Metals and Alloys. Tadashi Kawai 

(Kinzoku no Kenhyu, 1933,10, (7), 302-330).— [In Japanese.] Tensile strength 
and hardness are usually employed as a measure of age-hardening b y  cold- 
working, but the yield-point is also a convenient measure of the age-hardening 
phenomenon. K . therefore studied the effects of the dimensions of the test- 
piecc, degree of stretching, heating after stretching, repeated stretching, grain- 
size of material, rate of cooling in previous annealing, &c., on the age-harden
ing and determined the age-hardening for iron and various steels and non- 
ferrous metals and alloys b y  means of the yield-point. He then investigated 
tho relation between the results o f high-temperature tests and age-hardening. 
W ith regard to  the mechanism of age-hardening, K . is o f opinion that the 
hardening is principally due to  the stabilization of internal stress and the 
change in the coherence between slip planes caused by  cold-working. More
over, K . confirmed, from  the results of experiments, that the serration which 
is observable on the stress-strain diagram in high-temperature tests o f iron, 
steel, some copper alloys, nickel, and Duralumin is the com bined effect o f age- 
hardening and yielding.—-S. G.

On the Boiling of Some Metals and Alloys at Atmospheric Pressure. W . 
Leitgebel (Z. Metallkunde, 1933, 25, 108-169).— Abstracted from Z. anorg. 
Chem., 1931, 202, 305-324; cf. th is ./., 1933, 50, 736.— M. H.

Mechanical Properties of Metals at Low Temperatures. J. B . Johnson and 
Ture Oberg (Met. Ind.. (Land.), 1933, 42, 393-394, 402).— Abstracted from 
Metals and Alloys, 1933, 4 , 25 -30 ; see ./., this volume, p. 295.— J. H . W .
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III.— STRUCTURE
(Metallography ; Macrography ; Crystal Structure.)

(Continued from pp. 497-498.)

The Effect of Temperature on the Reflection of X-Rays from Bismuth 
Crystals. A . Goetz and R . B. Jacobs (Phys. Rev., 1933, [ii], 43, 213).—  
Abstract o f a paper read before the American Physical Society. Previous 
experiments by  Goetz and Hergenrotlier on the influence o f temperature on 
the reflectivity of bismuth crystals for X -rays have been continued with 
higher accuracy. I t  has been found that the D ebye-W aller relation for the 
temperature effect does not hold, and that the deviation from it cannot be 
ascribed in any simple manner to the occurrence of anharmonics o f higher 
orders at high temperatures which should bo expressed as well in the tem per
ature coeff. o f the thermal expansion. The existenco of a thermal hysteresis 
for tho integrated as well as the maximum reflection for Bi (111) Mo f:a was 
found, and thus tho existenco of a two-phase system within a crystal (am or
phous and ideal crystal phase), as has been suggested previously, seems to 
find support.— S. G.

The Structure of Magnesium, Zinc, and Aluminium Films. G. I . Finch 
and A . G. Quarrell (Proc. Roy. Soc., 1933, [A], 141, 398-414).— An electron 
diffraction camera in which a metal film is swept b y  a diffuse beam of electrons 
is described. Oxide-free surfaces of magnesium, zinc, and aluminium on 
platinum, and vapours of these metals in transit between source and receiver, 
were examined by  electron diffraction. Oxides o f magnesium and zinc formed 
on the corresponding metal have also been examined. I t  has been found that
(i) the structure of the thin aluminium foil is that o f a face-centred tetragonal 
lattice, and thus differs from  that o f the normal structure, which, however, 
is obtained with sufficient film thickness; (ii) thin oxide layers o f magnesium 
and zinc also exhibit abnormal crystal structures; (iii) heating the receiver 
causes tho crystals to be preferentially oriented; (iv) metal vapours do not 
diffract, but scatter the electrons. The mechanism of crystal growth in the 
films as influenced by  the substrate is discussed. Magnesium, zinc, and 
aluminium vapours are found to be monatomic.— J. S. G. T.

A Critical Study of the Intensity Formula for the Powder Method of Crystal 
Analysis. F. C. Blake (Phys. Rev., 1933, [ii], 43, 376).— Abstract of a paper 
read before tho American Physical Society. B y  combining the Thomson and 
Lorentz factors into a single factor, and the usual structure factor and the 
atom ic form  factor into another single factor, the intensity formula consists 
o f the product of these two together with the form or multiplicity factor, the 
Debye temperature factor, and the absorption factor, treated by Claassen 
and Rusterholz. I t  is possible from  a knowledge o f these 5 factors to study 
intensity as a function o f tho wave-length for metals of different atom ic 
numbers. Calculated results can be compared with experiments by  means 
of densitometer experiments properly interpreted. Tho comparison has been 
made for aluminium using molybdenum and copper rays, and agreement 
found for molybdenum rays. The reasons for disagreement when copper 
rays aro used are discussed. There are other factors not properly handled in 
tho intensity formula. These aro discussed.— S. G.

On the Theory of Real Crystals. Adolf G. Smekal (Phys. Rev., 1933, [ii], 
44, 308-309).— A  note criticizing the views of Zwicky (Phys. Rev., 1933,
[ii], 43, 765; lld v . Phys. Acta, 1933, 6, 210). S. considers that there is no 
theoretical proof of the existence o f a secondary structure in crystals, and that 
the experimental evidence is open to question.— W . H .-R .



Corrosion 555
I V — CORROSION

(Continued from pp. 499-502.)

Corrosion o i Nickel and Monel Metal by Sulphured Grape Juice. E . M.
Mrak and W . V . Cruess (Indust. and Eng. Chem., 1933, 25, 367-369).— Experi
ments made for the purposo of determining the rates and extent of corrosion 
of nickel and Monel metal in  “  fogs ”  o f natural and sulphured grape juice 
are described. R ed and white grape juices were used, with and without the 
addition of sulphur dioxide, the juices being sprayed under highly aerated 
conditions into a bell-jar in which the strips of metal were suspended. The 
tests showed that sulphurous acid greatly increases the corrosive action of 
grape juico on nickel but not on Monel metal. In  the case of Monel metal 
some constituent of red grape juice, possibly anthocyanin pigments, causes a 
greater corrosion b y  the juice than sulphurous acid. In  most cases Monel 
metal proved more resistant than nickel to corrosion b y  the media used in 
these tests.— F. J.

Corrosion-Accelerated Wear. Horace J. Young (Automobile Eng., 1933, 
33, 295-297).— The causes of the localized wear of cylinders, cylinder liners, 
and bearings are discussed, and it is suggested that such wear may bo due to 
corrosion. Corrosion o f pins and journals o f a crankshaft is said to result 
from lubricating oil contaminated with combustion products and with con
taminants entering the com bustion zone. A  method of testing corrosive oil 
by  using white-metalled steel specimens is described. The effects of such a 
corroding medium on the steel and white bearing metal arc considered, and 
the influence o f such corrosion on the bearings and cylinder liners of all types 
of internal combustion engines, both large and small units, is discussed.

— J. W . D.
The Influence o£ Corrosion Pits, &c., on Fatigue. D . J. Me Adam, Jr. 

(Amer. Soc. Mcch. Eng. Preprint, 1933).— The paper is divided into 8 
sections : (1 ) is a brief introduction emphasizing the importance of the effects 
of notches on the fatigue lim it; (2 ) discusses the theoretical effect o f notches 
on “  two-dimensional ”  and “  three-dimensional ”  stress distribution; (3) 
considers static stress distribution as determined b y  various experimental 
m ethods; (4) presents original data showing the influence of prior stressless 
corrosion on the fatiguo lim it o f steels and aluminium alloys; (5) discusses 
the effect o f mechanically formed notches, and the influence of work-harden
ing whilst forming the n otch ; (6) deals with the effect o f com pletely and 
incom pletely encircling grooves, surface roughness, surface hardness on the 
percentage drainage due to  notches; (7) discusses the effect o f size of notch 
and size o f specim en; and (8 ) deals with practical applications of the subject.

— W. P. R .
The Current Limits in the Anodic Polarization of Metals in Aqueous Solu

tions. Erich Müller and K urt Schwabe [Z. Eleklrocliem., 1933, 39, 414-423).
— The criticisms b y  W . J. Müller (cf. J., tliis volume, p. 423) of the theory 
of passivity put forward b y  M. and S. (see this J., 1932, 50, 610) are answered 
and his conclusions are in their turn criticized. Fresh observations on the 
coating resistance are put forward, based on the results obtained with 2  zinc

electrodes in an zinc sulphate solution.— J. H. W .
New Methods of Examining Metals from the Point of View of their Hetero

geneity and their Resistance to Corrosion. ------- Prot and (Mile.) N . Goldovsky
(Com.pt. rend-, 1933, 196, 136-137).— A  heterogeneous alloy or set o f metals is 
immersed in an electrolytic solution and the alteration of the hydrogen-ion 
concentration is measured by  means of an indicator. This use of an indicator 
and of a colloidal stabilizer (gelatine) constitutes a practical test o f hetero
geneity liable to  become a source of dangerous corrosion, especially in the case
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of light alloys, and also furnishes a rapid, convenient;, and non-destructive 
control of heat-treating, riveting, and “welding operations. The indicators arc 
chosen to give a range of pn 4 to  p a 12. The usual tests for corrosion are not 
suitable for measuring pinhole corrosion. For this purpose, the test-pieces 
are immersed in sea-water for some days, in the case of Duralumin, and then 
placed on photographic paper which shows the nature and extent of this form 
of corrosion.— J. II. W . ________________

V .— PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 602-506.)

Calorizing. Anon. (Mech. World, 1933, 93, 214).— The applications of 
Calorizing, including the protection of heat-resisting alloys when heated above 
1000° C. and of nickel-chrom ium  alloys for service in an atmosphere of 
sulphurous gases, are enumerated. The nature of the coating form ed is 
described and the eorrosion-resistance of Calorized steel compared with that 
of untreated steel is graphically represented.— F . J.

Sherardizing and Oxidizing Castings. Anon. [Z. ges. G iesserei-Praxis: 
Eisen-Zeit., 1933, 54, 221-222).— For sherardizing, a mixture of 0-15 m .3 of 
zinc dust, containing not more than 0-19%  of lead and 9 %  of zinc oxide, with 
0-85 m .3 o f fine quartz and 50 grm. of naphthalene, is heated to 380° C. in 
a drum. The castings are then put in and left for at least 2 hrs. W hile cool
ing, the drum is rotated 15-20 times per minute for i - 1  hr. The Chemag 
and the Citoxit processes for protective oxidized finishes to iron castings are 
described.— J. H . W .

Critical Observations on the So-Called “  Ageing Phenomena ”  of Z inc- 
Sprayed Castings, wifh Special Regard to the Mechanical-Technical Properties 
of Cast Iron. W illi Claus {Z. gcs. Giesserei-Praxis: Das Metall, 1933, 54, 
286-288).— The elongation, tensile strength, Brinell hardness, percussion 
resistance, and bending strength of cast iron and cast iron sprayed with zinc 
and aged for 5-weekly periods up to 60 weeks have been investigated. It 
was found that the elongation during this period was very small (about 0-13- 
0-14% ), that the static mechanical properties showed a tendency to increase, 
and that- the dynamic property, although lower at the end of this period, was 
still greater than that of cast iron. Six references are given.— J. H . W .

The Scientific Study of Protective Painting. S. C. Britton and U . R . Evans 
(Eledrochetn. Soc. Preprint, 1933, Sept., 9-21).— The factors which produce 
failure in paint films on iron and steel have been studied and details of tests 
designed to  assess the effects of the nature of the metal, the presence of scale, 
rust, water, and salt between the paint, film and the metal, the composition 
o f the paint, and the nature of the conditions to which the painted metal is 
exposed, are given. Promising results in the protection of iron and steel by- 
sprayed aluminium coatings have been obtained.— A. R . P.

On the Study of Protective Films Against Corrosion Formed on the Surface 
of Aluminium Alloys. H ikozo Endo and Masayoshi Tagaya (Kinzoku- no 
K en b ju , 1933, 10, (5). 179-199, 227-242).— [In  Japanese.] In this investiga
tion specimens were dipped in various salt solutions and the metal surfaces 
examined for formation of insoluble protective salt coatings. As a result of 
a preliminary examination various protective coatings were successfully 
obtained from the following salt solutions • ( 1 ) 2%  potassium permanganate, 
2%  sulphuric acid, 2%  manganese d iox ide; (2 ) 1 %  calcium oxide, 1 %  calcium 
sulphate or zinc oxide, and 0- 1 %  potassium permanganate, &c. These were 
adopted for aluminium and its alloys. The period of immersion was 30-40 
minutes. W ith  baths in the boiling condit ion : (3) 10%  dibasic sodium phos-
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p l ic a t e  or potassium phosphate, 3 %  sodium hydroxide or 4 %  sodium carbonate 
and saturation with magnesium phosphate; (4) 0 -1 0 %  dibasic sodium phos
phate, 0 -5 -5%  sodium hydroxide, 0 -3 %  magnesium phosphate, 1 0 -3 -0 %  
potassium bichromate, and 0 -5 -3 %  aluminium sulphate or KA1(S04),,12H 20 ;
(5) 1%  selenious acid and 1 %  sodium carbonate, &c. These were adopted 
for magnesium and its alloys. The time o f immersion was a few hours. I t  
was found that the most promising method o f  protective coating consisted 
of a chemical treatment of the metal surface as above, followed by  a coating 
of lanolin, Bakelitc varnish, or special rubber. The protective coatings were 
only a few thousandths of an inch in thickness and were not appreciably 
affccted b y  dimensional changes of the alloys. I t  has been found by other 
authors that such films can resist severe bending or other mechanical treat
ment and form a satisfactory base for certain paints, lacquers, &c.— S. G.

VI.— ELECTRODEPOSITION
(Continued from pp. 506-512.)

The Electrodeposition of Bismuth from Perchloric Acid Solutions. M.
Harbaugh and F. C. Mathers (Eleclrpckem. Soc. Preprint, 1933, Sept., 155- 
160).— Good deposits o f bismuth can bo obtained from baths containing bis
muth oxide 5-3 and perchloric acid 13-5 oz./ga ll.; the bath has a decom 
position voltage of 1-62 v., a cathode efficiency of 100% , and a throwing power 
of 7 -9 % . The deposits are a little smoother when 0-03%  of glue and 0-08%  
of cresol are added to the b a th ; in all cases they contain 0-3-0-5%  of per
chlorate as well as traces of addition agents, if present in the bath. Large 
amounts of ammonium perchlorate and traces of nitric acid or nitrates have 
no effect on the operation of the baths, but chlorides or sulphates cause pre
cipitation of basic bismuth salts. Since most perchlorates are soluble, the 
method cannot be used for refining bismuth, but it can be used for the 
deposition o f alloys of bismuth with lead, copper, or arsenic.— A. R . P.

Ensuring Clean Cadmium-Plated Coatings. E . E. Halls (Synthetic and 
Applied Finishes, 1933, 4, (37), 16-17, 2 0 ; C. Abs., 1933, 27, 3883).—Satis
factory cadmium deposits arc assured when attention is given to operating 
conditions as well as to  initial cleansing and final thorough washing o f the 
work. The use o f iron, stoneware, or rubber-lined wood for vat construction, 
and raw material of controlled purity with periodic filtration of the electrolyte 
assist in the prevention of contamination. Chemical control is essential to 
maintain a sufficient cyanide concentration to keep cadmium in solution, 
and to determine effective anode area. Ball-form anodes in iron-wire cages 
are economical and facilitate control.— S. G.

Chromium Plating from Ammonium Chromate-Sulphate Baths. Raym ond 
R . Rogers and John F. Conlon (Electrochem. Soc. Preprint, 1933, Sept., 319- 
324).— The range o f composition at which bright chromium plates can be 
obtained in the system chromic acid-sulphuric acid-am m onia has been 
determined, and the results are shown in a ternary diagram; they m ay be 
summarized as follows : (a) except when the concentration of chromic acid 
or ammonium sulphate is very small, all solutions containing ammonium 
bichromate, chromic acid, and ammonium sulphate give bright deposits 
until the solution becomes saturated with respect to one of its constituents;
(6) solutions o f chromic acid and ammonium sulphate with small proportions 
of sulphuric acid give bright deposits, but these become frosty and brittle 
when more of the latter is added. Three typical baths in the bright deposit 
range have been investigated to determine the conditions under which the 
best deposits are obtained, and the current efficiency, throwing power, and 
continuity of the deposit under these conditions; none of the baths is superior 
to the ordinary chromic acid bath.— A . R . P.



The Eeetrodeposinan of Magnesium. D. M. Overc&sh and F. C. Mathers 
{EUeiroekczi. See. Preprint, 1933, Sep:., 131-136,—Magnesium can be deposited by electrolysis of the Grignard reagent derived iron ethyl iodide in ti» form of loose, poorly adherent crystals. Addition of dimeihyLinilice prodaees brighter and more adherent deposits, but in neither case is there any anodic corrosion so that the life of the bath is short. Cathode ccnens efficiencies start at S0-S5%, but fall off slowly with continued electrolysis. The ethyl bromide Grignaid reagent gives deposits starting at a current efficiency of 55% bat the bath (with dimethyJaniline} has a high resistance and is iess stable than the iodide bath. Neither type of hath appears to be of any commercial value,—A. R. P.The Eedrofiepositioa of JCckel and Qncmiam. J. W. Ccthbertscn {MiSai- ¿uyvj. 1SSS, S, 109-110V—See J.. this volume, p. SS. There are 2 processes by which articles may be electroJytkaliy plated -sith. chromium: if) from a dull solution: (fi) from a bright se-Iutior.. The termer is —c-rfced at a higher current density than the latter, and the deposit obtained is dull greyish in. colour aad must be finished. As finishing presents essSecities c^irg tc the hardness of the deposit, this type oi plating is gradually bring replaced by plating from a bright solution, The prcductioa oi a bright deposit is possible only if the solution is worked berswn certain comparatively narre-— limits as re-gixds teraprrature, current density, and composition- The solution required and the operatioas ci the hath in these processed using cirersut anodes are disenssed and the procedure in ehmminm. plating an article is given, in detail. Ocusiceraticn is also given to the danger cl contamination by te-viga elements, to the prevention, of gassing, ro the resnhs obtained ir:m chromium ejectrodercsits. and to- the difficulties cf rlatirsr comrlex articles-

*— J . T T . D .Practical rlahr-g. The Defcsifior oi 5icke-L—Solutions. E. A. 0-Iari Af.;- 1SSS. 43, c-iMM. See ths refera?, p. «>.The competition ei various solutions used in nickel depositaam the functarE ci addition agents, the «Sects -ci difieren! impurities, the chemical tc r y sa a  and physical <• are discussthrowing: Power snd Curren; ¿fitciercr ci fits Nickel rlifirr Scluu.-r it ic~  srfi sta± ?a. Russel Harr . hlerír-col -.7*, csv. F'- v.-'-c- ¡S3S. Srgt_ £\X*-£17 .—An apparatus for determining the- throwing* power or sohu'.ions using bent -sire cathodes giving readily reprcdu-::t’e resnlts is described. sad the results obtained with nickel-plating soruticzs containing 41* andtx os. rali, cf nie-kel snip ho,te csyssats st varices temperatures and current densities and at r-¿ 1 and ps. § are tahciited. Lnder a3 the ceedssssss tried the throw-zsr power at p5 6 is better thin at 3 5  ~ and in boch cases is inprc ved by raising the- tempo-3.cu.re, especially in solutions cf ps i- -vhich hav? a poor thrswtag pc-wer at iwsse. temperature- At r-; £ thrĉ dnr uc=rer decreases with harrease' in current consitv, whereas a-t rv £ it increases": a similar, cut moch less marked, erect is prcduced by increasing the nickel sulphate content 3Wss.-tC »  iv o-r. gall. Fe-rrcus sniplate boss »  erect cts thro-sring po-vsr. bus- Sscrw sulphate stable only at p£ £ cv'csüerabíy reduces it, r.ydrccsn waaá» hss little efiecs at p5 & since is ceeemtvses te-pidir during placing, cct at pr 1 ic red'oo.̂ s thtewinr t v ' -r sericnslv 1 v irs ¿ction. in e - - - t:—r iron present in tie ?;-rfio ssate.—A. R. P.-he Aihesion ci Seotrcdeocstcs»! ~Sockei CoAtmcs to Sfetí. A. ¥ .  HcsSficssll d.l-.tr.'o',—. S.v. 1' .■ - ISSSs-So-.o... SS-tC*—xc -Seseras» the adhescoa cf electt-cdepcsiti-d rhokel to steel a cvlinfcoal test-rooce1 1-5 tm
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cylinder at the outside and with a central hole drilled into the steel. The 
overlap is allowed to rest on the top of a thick-walled hollow cylinder, into 
winch the steel cylinder fits loosely, and this is then forced downwards b y  a 
plunger which passes through the hole in the deposit. The adhesion value in 
t i o o  , ?  deposited on thoroughly cleaned metals is as follows : mild

steel -s-j. mckel steel 32-1, niekel-chrom ium-m olybdenum steel 21-3, 6 0 : 40
• -i r r I ?3 23’7, ,C0PPer 18‘5> niokel 22 -8, manganese-brass 22-3, 

aluminium 3-5. In all cases the base metal failed before tho deposit was tom  
. i o o r  adhesion is caused by  inefficient cleaning (presence of a film of 

oxide, grease, or adsorbed colloidal matter), a layer of defective metal formed 
in tne early stages o f deposition, or a surface layer of the basis metal which 
is initially weak or which is embrittled by  co-deposited hydrogen. Adhesion 
is considered to  be due to the cohesive force between the two metals: only 
basi^mctaT- 4  }? crystals o f the deposit continue the crystal structure of the

A New Bath for the Direct Nickeling of Z inc. George W . Nichols (Eleclro- 
cnem. Soc. Preprint, 1933, Sept., 149-154).— The rate of chemical replacement 

f nickel by  zinc is retarded b y  addition o f hydroxy-organic acids such as citric, 
malic, and, particularly, lactic acids, o f certain alcohols such as ethyl and methyl 
alcohol, but not glycerol, and of some sugars, particularly dextrose. Good 
electrolytic deposits o f nickel directly on to  zinc can be obtained by  addition 

1 I  ?  ammonium lactate to a bath containing nickel ammonium
sulphate 10, sodium chloride 5, and boric acid 2 oz ./ga ll.; excessive amounts 
or lactate cause treeing at points o f high current density. Increasing the nickel 
content ot the bath increases the lactate-nickel ratio necessary to prevent 
sreaking, and tends to  produce deposits containing numerous hair cracks: 

ie best deposits are obtained at pn 3-7-4-3. Baths buffered with citrate, 
maiate, or dextrose give yellower and more matte deposits than do lactate 
baths, and the yellow  tone cannot be removed by  burnishing.— A. R . P.
9noT a  m  P.l a t i n g - A J a n  E - W . Smith (Met. Ind. (LcnuL), 1933, 43, 201 - 

+ mi/S’J? 1 ° f  corrosion tests in different media and at temperatures 
up to 500 C. were carried out on brass, platinum plated on a silver-plate 
undercoat, and a comparison was made between the corrosion resistance of 
this iorm of plating and that o f nickel- and chromium-plating and 2 stainless 
steels when immersed in a 2 %  solution of iodine in alcohol. I t  was found that 
p atmum plating is similar to chromium plating in being “  non-corroding, 
but m  failing through the porous nature of the deposit. Chromium plating 
is harder and cheaper, but platinum plating has a far more pleasing colour 
and a better throwing power.— J. H . W .
, ;Nen' f 1.v?°SniQw0nS HiSh-Speed Zinc-Plating Process. Anon. (Automotive 
ina. 69, 182).— An account of a new method o f electrodepositing zinc
on steel plate. Several sheets of standard size are plated per minute by a 
continuous autom atic process, which is briefly described. B y the same 
piocess steel can be coated with smooth and bright deposits of brass or copper.

_p q
Metal Cleaning before Electro-Plating. Anon. (Engineer, 1933, 156, 45-  

• - n "a i er£ nce e êctro^eP°sited metal can usually be ascribed to
msulncient cleaning of the surface to  be plated. Simple removal of grease 

y  means of an organic solvent is far from satisfactory, and the essentials of 
a perfect cleaning process involve emulsification and peptizatiou. A  form of 
me l cleaner which has proved to be efficient contains aluminate and 
si icate of potassium and sodium, and this solution acts in two ways simul- 

neously; it emulsifies vegetable and animal fats and at the same time the 
uspended colloidal matters scour the surface and mechanically remove all 

airt and mineral oils.—-W. P. R .
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V II— ELECTROMETALLURGY AND ELECTROCHEMISTRY

(Other than Electrodeposition and Electro-Refining.)

(Continued from pp. 512-013.)

Depolarization by Graphite Anodes in the Electrolysis of Aluminium Oxide.
M. cle K ay  Thompson and R . G. Seyl (Eleclrochem. Soc. Preprint, 1933, Sept., 
123-129).— The decomposition voltages of alumina in molten fluoride batlis 
have been calculated (C) b y  the third heat theorem for platinum and graphite 
anodes at 1000° and 1300° C. Actual measurements (M) have also been made 
of these voltages at temperatures between 971° and 1231° C. using both types 
of anodes. For a 20%  solution of alumina the values for 1000° C. a re : 
platinum C 2-24, M 2-26; graphite C 1-09, M 1-38 volts ; and for 1300° C . : 
platinum C 2-09, M  1-75; graphite C 0-81, MO-88 volts. Hence the depolariza
tion (difference between the decomposition voltages at attackable and unattack- 
ablc anodes) is 0-87 (C) at both temperatures and 1-15 (M) at 1000° C. and 1-28 
(M) at 1300° C. This shows that depolarization by the graphite anode is not 
complete at any temperature in this range, i.e. the evolved oxygen is not 
reduced to the pressure at which it is in equilibrium with carbon. There is 
no overvoltage on platinum anodes and no overvoltage of aluminium 
deposition.— A. R . P.

The Reduction of Chromium from Chromium Oxide by Means of Gases. 
H . Gruber and W . B ohn  (Heraeus Vacuurnschmelze [10th Anniv. Volume], 
1933, 117-127).— W hen chromic oxide is reduced b y  a current of hydrogen 
over a bath of molten iron or nickel, action ceases when the alloy contains 
17%  chromium. B y  carefully purifying the hydrogen from  water vapour, 
&c., by  passing it through a tube cooled with carbon dioxide snow and acetone 
or packed with phosphoric anhydride the chromium content of the alloy can 
be increased to 25-31% . W ith  carbon monoxide as reducing agent, reaction 
ceases when the alloy contains 3-5%  chromium, and with ammonia when the 
alloy contains about 18-19%  chromium. Addition of hydrocarbons to the 
hydrogen to give a mixture containing not more than 50 grm. of carbon per 
ni.3 of hydrogen, or the use of coal g a s -p rod u cer  gas mixtures of similar 
composition, results in a more rapid reduction of the chromium oxide without 
introducing more than 0-05%  carbon into the alloy. For large-scale work 
an induction furnace lined with magnesite is necessary to give efficient circula
tion of the molten metal; temperatures above 1750° C. increase at first the 
rate of absorption of chromium by the metal, but cause crusts to  form round 
the sides, so that the efficiency of absorption falls off. For a surface of 350 
cm,1 gas speeds exceeding 30 in.3/hr. produce no further increase in  the rate 
o f reduction.— A . R . P.

Preparation of Carbon-Free Chromium Alloys from  Carbonized Ferrochrom- 
ium. H. Gruber (Heraeus Yacuitmschmelze [10th Anniv. Foiume], 1933, 128- 
138).— Treatment of molten ferrochromium (70 -75%  chromium, 6 -4 %  
carbon, remainder iron) with chromite-fluorspar mixtures or with hammer- 
scale in the high-frequency induction furnace yielded alloys containing not 
less than 0-51%  carbon with a serious loss o f chromium into the slag. B y 
using chromic oxide in an atmosphere of hydrogen, 10 kg. o f a lloy can be 
decarburized to 0-04%  carbon in Gi lirs. with the consumption of S m.3 of 
hydrogen and without any loss of chromium. Hydrogen is more efficient 
than water-gas, and pure chromio oxide is much better than powdered 
chrom ite; a temperature of at least 2 0 0 0 °C. is required. B oth  carburized 
niekel-ehromium alloys and chromium metal can be decarburized in  a  similar 
wav. Nickel-chromi'um alloys containing up to 7 0%  chromium can be 
prepared b y  reducing chromium oxide with carbon over a bath of molten 
nickel and ' subsequently decarburizing with chromic oxide in hydrogen.
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Vanadium or titanium alloys with iron or nickel or both can be prepared in a 
similar way. Decarburization is in all cases accelerated by reducing the gas 
pressure above the molten metal bath.— A. R . P.

The Metal Displacement Equilibrium of Lead with Cadmium or Silver in 
Their Molten Chlorides, Bromides, or Iodides. Dym itr Hewskyj and Karl 
Jclhnek (Z. Elektrochem,., 1933, 39, 444r-453).— A method of measuring the 
metal displacement equilibrium in salt mclta is described. It is shown that 
with electrolysis of molten salt mixtures the equilibrium at the cathode sets 
in rapidly. The equilibrium Cd +  PbCl2 CdCl2 +  P b at 600° C. with 
a m  without dilution of the metal phase with bismuth was determined 
chemically and by electrolysis of a melt o f cadmium and lead chlorides with 
a cathode of molten bismuth. In all cases, the same molar fraction number 
resulted, and the melts behaved as ideal solutions. The equilibria Cd 4- 
PbBr2 ^  CdBr2 +  Pb at 600° C., and Cd +  P b l2 Cdl2 +  P b at 500° C. 
were measured. A ll these reactions obey the molar fraction-eflect law, and 
for equal temperatures, the value of the factor is independent of the halogen, 

t Pb +  2AgCI(Br)(I) PbCl2(Br2)(I2) -f- A g2 were measured
at SOU C. They also obey the molar fraction-effect law and behave as ideal 
solutions. The silver in the molten lead is diatomic, but the silver ion in the 
melt is monatomic. The value of the molar fraction factor is strongly de
pendent on the halogen. Lead can precipitate much less silver from the 
iodide than from the chloride melt. Analytical methods for determining 
small amounts of cadmium when a large amount of lead is present, and small 
amounts of bismuth in ternary alloys containing a little lead and cadmium 
are given.— J. II. AV.

The Kinetics of the Deposition of Small Amounts of Mercury by Means of 
Iron and Copper. Vladimir Major (Z. Elektrochem., 1933, 39, 439-444).—  
The kinetics of the deposition of mercury from very dilute solutions of HgCl2 
(10 5 to 10-' grm .mol./litre) with metallic copper and iron have been investi
gated. Observations were made of the effect o f the phase boundary surface, 
the vigour of stirring, and the temperature of the reaction constant. For 
the deposition by  iron, with a phase boundary surface of 1-30 cm .2, at 55° C. 
and with stirring, the reaction constant was found to be 0-045 m inr1. The 
deposition with copper was investigated under the same conditions, and 
showed a progressive reduction in  the reaction velocity. The reaction tends 
to a condition of equilibrium which does not agree with thermodynamic 
considerations. On the assumption that a known amount of mercury cannot 
be deposited from  solution, it is possible to transform the reaction equation 
to the usual form from considerations o f diffusion. The observed reaction 
constant was 0-037 min.-1. The difference in the kinetics of mercury deposition 
with iron and copper was traced to the various factors investigated.— J. H. W .

A Study of the Changes in Mass of the Anode of the Aluminium-Lead Cell. 
Charles E. W elling (J. Sci. Lab. Denison Univ., 1933, 28, 147-151; C. Aba., 
1933, 27, 3884).— Aluminium -lead cells containing an approximately 2 %  
solution of ammonium phosphate were studied to determine the relation of 
the loss of weight of aluminium to the leakage current. Decrease in  weight 
of the anode was negligible, and in no way proportional to  that required by 
Faraday’s law for the current measured. A  bibliography is given.— S. G.

Faraday and His Electrochemical Researches. R obert S. Hutton (Electro- 
chem. Soc., 1933, Sept., 1-18).— An address commemorating the 100th Anni
versary of Michael Faraday’s discovery of the fundamental principles of elec
trochemistry, giving a brief account of his life and work, with copious extracts 
from his diary.— A. R . P.

March of Electrochemistry. Charles L. Mantell (Chem. and M et. Eng., 
1933, 40, 120-122).— A historical account of the commercial developments of 
the electrochemical industries from 1800 to the present day.— F. J.

VOL. L I I I .
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V I I I — REFINING

(Continued from p. 513.)

An Electrolytic Copper Refinery. Anon. (Engineer, 1933, 156, 153-155).—  
Description of the new com pletely electrified copper refinery at Montreal with 
a capacity of 75,000 tons per year.— W . P. R.

Copper Product Perfected. B. H . Strom (Eng. and M in. •/., 1933, 134, 
281-282).— Describes the production of copper sheets by  electro-deposition 
at the Raritan Copper Works, Now Jersey, U.S.A. The plant capacity is 
6000 linear ft. o f copper sheet, 3 ft. wide, and varying in gaugo from 0-0017 
to 0-013 in. or from 1 to 7 oz ./ft .2. The production is accomplished in two 
steps; tho first operation involving electrolysis on a revolving antimonial 
lead cathode. Shoots up to 1 oz. thickness are produced. Heavier sizes are 
made by  building up these sheets in a loop cell.— R . Gr.

Continuous Lead Refining. Anon. (Eng. and M in. ./., 1933, 134, 285 - 
286).— Summarizes the development of the continuous method of refining for 
arsenic, antimony, copper, gold, silver, and zinc, now practised at Port Pirie, 
South Australia, and its advantages.-—R . Gr.

Electrodeposition of Lead from Dithionate Baths. R . L . Bateman and
F . C. Mathers (Eleclrochem. Soc. Pre/print, 1933, Sept., 301-308).— Lead can 
be satisfactorily refined by electrolysis in baths containing 4 -5 %  o f lead d i
thionate and 1-5 -2%  of free dithionic acid using at 20° C. a current density 
of 1 ¡im p./dm .2 at 0-3 v. with an electrode separation of 4-4 cm. T o  prevent 
treeing and to obtain smooth adherent deposits, colloidal addition agents 
must be present; the best results are obtained with 0-005%  of gluo together 
with 0-005%  of one of tho fo llow ing: [3-naphthol, cresol, phenol, resorcinol, 
clove oil, aloes residue. Anode and cathode current efficiencies are approxi
mately 100% , but there is a tendency for tho concentration of the free acid 
to  diminish and that of the lead salt to inereasc; this is overcome by  w ith
drawing a portion of the bath, removing tho lead by addition of sulphuric 
acid, and returning the filtrate to the bath. The bath is prepared by treating 
manganese dithionate solutions (produced by  the action of sulphur dioxide 
on manganese dioxide suspensions at 0° C.) with an excess of barium hydr
oxide, crystallizing out the barium dithionate, removing the barium with the 
theoretical quantity o f sulphurio acid, and adding the requisite quantity of 
lead carbour.te to the resulting dithionic acid solution.— A. R . P.

The Electrolytic Refining of Mercury. E. Newbery and S. M. Naude 
(Eleclrochem. Soc. Preprint, 1933, Sept., 57-6S).— After a trial o f numerous 
electrolytes, satisfactory results were obtained only with mercurous per
chlorate solution made by dissolving 20 grm. of mercuric oxide in 20  c.c. of 
75%  perchloric acid, diluting to 80 c.c., and reducing to the mercurous salt by 
electrolysis. Two types of laboratory cell aro described, in one of which the 
electrolyte is mechanically stirred, while in the other it is stirred by  convection 
currents set up by  the electrolysis; stirring is essential to prevent formation 
of crusts of solid salts on the anode. N o solid metal makes a satisfactory 
cat hode, hence pure mercury is used; if not otherwise available, this is obtained 
by  electrolysis, using a platinum or stainless steel cathode to  begin the opera
tion and withdrawing the metal cathode when sufficient mercury has accumu
lated. Electrolysis is conducted at room  temperature using 1 am p./dm .3 at 
0-5 v . ; tho impurities, except precious metals, accumulate in tho electrolyte, 
which must therefore be occasionally purified by  crystallizing out the mer
curous perchlorate and redissolving it in very dilute perchloric acid. W ith  
very impure mercury a preliminary purification is advisable; this m ay be 
done by blowing air tlirough the met.il at just below the boiling point or by 
spraying the metal several times through dilute nitric acid. Electrolytic 
mercury is shown to  be practically “  spectroscopically pure.” — A . R . P .
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IX .—AN ALYSIS

(Continued from pp. 5 14-515.)

On the Carrying Out of Technical Spectrographic Analysis. Otto Fcussner 
[Arch. Eisenhiittenwesen, 1932-1933, 6, 551-557).— T o obtain reproducible 
spectrograms which can be evaluated quantitatively the following points are 
im portant: ( 1 ) alternating extinction of the light by  the electrodes during 
the discharge must be avoided; (2 ) the spectral lines must be obtained of 
regular darkness throughout their length by correct focussing of the quartz 
condenser len s ; (3) the relation between the capacity and inductance and the 
magnitude of the discharge tension during the discharge must be kept constant; 
(4) during the photom etric measurements the course of the darkening curve 
must bo considered and tho entrance of extraneous light avoided. These 
points and other important questions for obtaining good results are critically 
discussed with reference to experimental work, and new electrical apparatus 
for obtaining reproducible discharges is described.— J. W.

X -R ay Analysis o f Metals and Alloys. John Iball (Met. Ind. (Lond.), 
1933, 43, 121-123).— A  description is given of the spectrum camera which 
examines the type of structure of metals and alloys, and of tho precision 
camera which measures tho size of the unit cell o f the structure. The pre
cision camera is useless without the information given by the spectrum camera, 
but with this knowledge, the dimensions of tho unit cell can be measured with 
an accuracy of about 1  in 10,000.— J. H. W .

Control Through Spectroscopy. E. S. Dreblow and A. Harvey (Indust, and 
Eng. Chem., 1933, 25, 823-825).— Certain details regarding tho actual use for 
control purposes of spoctroscopy in three industries arc known and are hero 
reported, viz., tho detection of Sb and impurities in Pb (the British Post Office 
Engineering Dept, has specified that Pb sheathing of aerial cable must contain 
between 0-8 and 1-07% Sb, and has recommended the adoption of the spcctro- 
graphic tost); control o f impurities in steels; and control of impurities, e.g. 
Pb, in Cu-Zn alloys.— F. J.

Spectrographic" Analysis. Anon. (Eng. and M in. J., 1933, 134, 353).—  
Brief note on the use of spectrographic analysis.— R . Gr.

Short Microchemical Contributions—-VIII. [Detection of Sodium and Cad
mium]. L. Rosenthaler (Mikrochemie, 1933, 13, 83-84).— W orking details 
for the identification of Na as 0 2 acetate are given. Cd in 0 T %  solu
tion gives an immediate crystalline precipitate with hexamethyldiamino- 
iiopropyl diiodide consisting of stars and skeletal clusters; Zn gives crystals 
only on evaporation of tho solution almost to dryness.— A. R . P.

Some Dithizone (Diphenylthiocarbazone) Reactions. H . W olbling and B. 
Steiger (Angew .Chcm ., 1933, 46, 279-281).— A  solution of dithizone in CC14 
yields characteristic colour reactions with the following six groups of m etals:
(I) Ag, Zn, Cd, Snlv, Pb, M n; (II) Sn«, F e " ; (III) Sb, B i ; (IV ) C u ; (V) Au 
and the P t metals, and (V I) Hg. Group I  gives no reaction in acid solutions; 
the effect o f group I I  m ay be overcom e b y  oxidizing the metals to Sntv and 
FeIIr. Group I I I  gives no reaction in the presence of tartaric acid, Cu fails 
to react in the presence o f HCOOH, and tho members of group V  can be 
removed by  reduction to the metallic state. Hence the test can be made 
specific for Hg. In  the presence of other metals, the solution is treated with 
Cu to precipitate H g and the members of group V ; the H g is then extracted 
with H_X03 and tho solution shaken with a CC14 solution of dithizone. A  
pink CC14 layer indicates H g ; sensitivity 0 01 mg.— A . R . P.

Quantitative Separation of Small Amounts of Zinc from Material Rich in 
Iron. Franklin G. H ills (Indust, and Eng. Chem. (Analyt. Edn.), 1933, 5, 
201).—The method depends on tho precipitation of the Zn with H 2S in a 
slightly acid solution containing citric acid and a large excess of Na citrate.
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Co and some Ni, as well as all the Pb and Cu, precipitate w ith the 'An and 
must be separated in the usual way.— A. R . P.

Improvements in the Vacuum Fusion Method for Determination of Gases 
in Metals. Lewis Reeve (Amer. Inst. M in. Met. hnrj. Preprint, 1933, July, 
l_ 2 l).__A modified apparatus is described and illustrated for the determina
tion of oxides, nitrides, and dissolved gases in metals, more especially steel. 
Some tests on welded joints in steel showed that iron and manganous oxides 
are reduced at 1050°-1150° C., silica at 1300° C., and alumina at 1570 0.

— A. R . P.
Estimation of Small Amounts of Antimony in Copper. Bartholow Park 

and E. J. Lewis (Indust, and Ewj. Chem. (Analyt. Edn.), 1933, 5, 182-1 So).—  
For the determination of Sb in the purest refined Cu 500 grm. are dissolved 
in H N 03 (d 1-4). the solution is diluted to 2 1., and N il  4OH added until a 
slight permanent precipitate is formed, which is redissolved in H is 0 3, and 
10 c c. of 3°o K M n04 solution are added to the boiling liquid, followed, after 
5 minutes, by  15 c.c. of 5 %  M nS04,5 H .0  solution. After boiling for 10-20 
minutes, the solution is set aside over-niglit and the precipitate collected on 
a  suction filter, washed free from  Cu with cold H aO, and dissolved in 50 c.c., 
of HC1 (d 1-19). The solution is diluted, saturated with H ,S, and filtered 
next d a y ; the precipitate is dissolved in HC1, and the solution evaporated 
to 10 c .c .; 0-1-0-2 c.c. o f this Sb solution is placed in a hole in a graphite 
electrode and, after drying, arced for 1 minute using 10-12 amp. at 50 v. 
The intensities o f the lines at 259S and 2S7S A. in the spectrogram are com 
pared with those of standards prepared from pure Cu (Sb-free) to  Which 
known weights of Sb have been added.— A. R . P. . . .

Iodometric Determination of Copper, Iron, Zinc, and Aluminium in the 
Presence of One Another.— R . Lang and J. Heifer (Z. anal. Chem., 1933, 93,
101—172).— The sulphate solution of the metals (free from Cl') containing 
3 -5  c.c. o f H 2S 0 4 (<t 1-S4) is neutralized with N H 4OH, diluted to 50 -60  c.c., 
cooled, treated with 2 grm. of K H F» and 2-3  grm. of K I , and titrated with 
Na.,S,0, for Cu. The liquid is then acidified with 10-15 c.c. of 5iY-H2S 0 4, 
3 grm. of H 3BO3 and 1 grm. of KCNS arc added, and the liberated L, is 
titrated with I\Ta„S»03 for Fe. A  few crystals o f X a 2S 0 3 are added, the 
solution is boiled and filtered, and the filtrate is treated with 5 grm. of H 3PO ,, 
then with Br to oxidize the Na2S 0 3 and F e" , cooled, treated with Na2S20 3 
until any blue colour is just discharged, and titrated for Zn with K 3Fe(C^>)c 
and NftjSjOj as previously described (./., this volume, p. 453). A  filtered 
aliquot portion of the solution is then made ammoniacal after addition of 
tartaric acid to prevent precipitation of Al, i :c ., then treated with 8-hydroxy- 
quinoline to precipitate the Al.— A. R . P.

Microchemical Determination of Gold in Gold Alloys. Julius Donau 
(Mikrochemie, 1933, 13, 165-178).—The alloy (up to 5 mg.) is inquarted with 
Ag in a quartz-glass tube through which a current of H., is passed, and the 
bead is parted in the usual way. This method obviates cupellation losses 
[and is unsatisfactory if tin is present.— Note by Abstractor]. A. R . P.

An Investigation'into the Electrolytic Separation of Lead as Peroxide in 
Non-Ferrous Alloys. I.— A New Method for the Determination of Small 
Amounts of Lead in Copper and Copper-Rich Alloys. B . Jones (Analyst. 
1933, 58 ,11-26).— The metal is dissolved in HNOs and the solution evaporated 
until the colour just changes from blue to green, 3 c.c. o f H X 0 3 (d 1-42) are 
added, the liquor is diluted to 200 c.c., and any Sb20 5 or S n 0 2 filtered oil 
and dissolved in fuming II ,S 0 4 using H N 0 3 to destroy the paper. The 
H „S 04 solution is diluted and poured into an excess of NaOH solution con
taining Xa^S to  precipitate adsorbed Pb, Cu, Fe, & c.; the precipitate is 
collected, washed, and dissolved in H N 0 3. The two H X O a solutions are 
then electrolyzed with 2 amp. using a  rotating (400 r.p.m .) gauze anode inside
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a gauze cathode. The P b 0 2 deposit on the anode is dissolved in HC1 and 
the solution evaporated to dryness. The residue is boiled with 8 drops of 
1 : 1 HC1 and 50 c.c. o f H 20 , and the solution treated with K 2Cr20 7 to pre
cipitate P bC r04, which is determined colorimetrically with diphenyl carb- 
azide. I f  much Mn is present, H M n04 will form during electrolysis; this 
must bo reduced from  time to time by  adding NgB4-2HNO„; Modifications of 
the process are described for use when Pi, P, or As are present in lar<*e 
amounts.— A . R . P. °

Microanalysis o f Magnesium as a Triple Ferrocyanide of Magnesium, 
Calcium, and Hexamethylenetetramine. L. Debucquet and L. Velhiz (Com.pt. 
rend., 1933, 198, 2000-2007).— Mg can be completely precipitated by a 10% 
solution of ferrocyanide of calcium, potassium, and hexamethylenetetramine, 
CaK2Fe(CN)s-(CH2),N4-6H20  (mol. wt. 578) in hexamethvlenetetramine. The 
solution ̂  is made up by simple mixing of solutions of 8-4 grm. of 
K 1Fe(CN)c'3H 20  in 100  c.c. o f water and 4-4 grm. of CaCl2-5H20  and 11-2 
grm. of (CH2)„'N4 in 200 c.c. of water. The Mg is precipitated with the 
solution, filtered, washed, redissolved in water in a graduated tube, and 
shaken with a solution of gum arabic and FeCl3. The resulting Prussian 
blue is compared with that of a blank containing a known quantity o f the 
triple cyanide reagent. The error b y  this method is always less than 5% , 
and usually less than 3 % .— J. H. W.

Potentiometric Determination of Small Quantities of Mercury. Karl 
Schwarz and Theodor K antor (Mikrochemie, 1933, 13, 225-234).— 'The method 
depends on the titration of the H g solution with K I using an amalgamated 
Pt wire as indicator electrode; 1-1000 ¡x grm. of H g  can be determined with 
an accuracy of 1 -3 % .— A. R . P.

Two Special Analytical Methods. I.— Rapid Determination of Nickel in 
Heat-Resistant Alloys. II.— The Determination of Small Quantities of Alu
minium (0‘ 0 5 -0 '4 % ) in Heat-Resistant Alloys. H. Ipavic (Heraeits Vacuum- 
schmelze [10th Anniv. Volume], 1933, 302-306; 300-309).— (I.— ) The alloy 
(0 ’06-0-07 grm.) is dissolved by boiling with 7 c.c. o f IICl (</ 1-19), 3 c.c. of 
H isOj (d 1-40), and 3 c.c. o f HC104 (d 1-59), and the solution is evaporated 
until fumes of the latter arc evolved, whereby all the Cr is oxidized to C r04" .  
After dilution with 150 c.c. o f water, 5 c.c. of 20%  tartaric acid, and, if much 
Mn is present, 5 c.c. o f 30%  K 4P20 7 are added, followed by NH4OH to slight 
alkalinity, and the Ni is titrated with KCN and A gN 03 in the usual way with 
K I indicator. Cu and Co are counted as Ni, but are rarely present in amounts 
exceeding 0-4% . (II.— ) The alloy (3 grm.) is dissolved in aqua regia and the 
solution evaporated with 25 c.c. o f 1 ; 1 H2S 04 until copious fumes are evolved. 
After cooling, dilution with water, and boiling, the SiO, is removed and the 
solution neutralized with K O H , then treated with 30 drops of 1 : 1 H2S 0 4, 
diluted to 400 c.c., and electrolyzed for 4 hrs. using a Hg cathode and a Pt 
spiral anode with a current, of 6 am p./40 cm .2 o f Hg surface; in this way all 
the Cu, Mo, Fe, Ni, Co, Mn, and Cr are deposited in the Hg, leaving only A1 
with traces of the other metals in solution. The A1 is precipitated with NH4OII 
and purified by digestion with K O H  solution, being finally weiehed as A120 ,.

”  — A. R . P.
Determination of Potassium by Sodium Cobaltinitrite. J . E . Schueler and 

R . P. Thomas (lndust. and Eng. C'hetn. (Analyt. Edn.), 1933, 5, 163).— The 
various procedures which have been proposed for determining K  volumetric- 
ally as K 2N aC o(N 02)6 have been critically examined and the following 
modification is recom m ended: The K  solution (25 c.c.) is made just alkaline 
to phenolphthalein with NaOH, then just acid with’ CH3-COOII, 10 c.c. of 
95%  C JI.O H  are added, and the solution is cooled to 50-6 °  C. The K  is 
then precipitated w ith 5 c.c. o f 30%  Na3Co(NO ,)8 and the mixture set aside 
over-niglit at 5 °-6 ° C. The precipitate is collected in a Gooch crucible,
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washed with a. cold, saturated solution of K 2N aC o(N 02)6, dissolved in  150 c.c. 
o f hot 1 in0  to  which are added 5-10  c.c. of H N 0 3, and titrated with 0-1A- 
KM aO. ( “l  c .c. =  0-0005672 grm. K ).— A. R . P.

The Oxalate Method of Determining Strontium from the Point of View or 
Residues and Substitution. K . N . Potchinok (Zhurnal Prikladnoi Khimii 
(Journal o f Applied Chemistry), 1932, 5, (8), 107S-10S7).— [In  Russian, with 
German summary.] The determination of Sr as SrC20 4 was investigated 
from the point of view of the methods of residues and substitution, in accord
ance with the alternative techniques developed by  Tananaev. I t  is considered 
that these methods enable both a theoretical interpretation and a quanti
tative estimation of the errors involved, to be made. Four variants of the 
method of residues were em ployed : (1) a known volume of SrCU ( iv / 10 ) 
solution was heated w ith  twice the equivalent of A7/10-(N H 4)2C20 .„ the pre
cipitate filtered off, and the filtrato titrated direct with standard I u m O ,;
(2 ) the same as method 1 , except that the two solutions, on mixing, are diluted 
to a mark, and aliquot parts are withdrawn, filtered, and titrated; (3) the 
same as method 1 , except that the prccipitato is washed and the whole of the 
filtrate and washings are titrated ; (4) three times the equivalent of
(NH4)2C20 4 is used, and thereafter the procedure is as in 1. I t  is concluded 
that methods 1  and 4  are the most accurate, the average errors being 0 -2 1^  
and 0 06% , respectively. The method of substitution gives accurate results 
if the precipitate is washed with a saturated solution of SrC20 4. The devia
tions from the true content are 0 -2% . The separation and volumetric estima
tion of Ca and Sr when present together are possible if H 2S 04 is used. The 
error, if about 25 c.c. of N j  10 solution of either metal are present, does not 
exceed 0 -5% .—-M. Z.

X .— L A B O R A T O R Y  A P P A R A T U S , INSTRUM ENTS, & c.
(See also “ T esting”  and “ Pyrom etry.” )

(Continued from pp. 515-51G .)

Evaporation of Metals in Vacuum. Hiram W . Edwards (Rev. Sci. Instru
ments, 1933, [N.S.], 4, 449).— The technique of the evaporation of small quan
tities of metal in vacuo is very briefly discussed. A  new alloy, called 
“  Pancro,”  com posed of aluminium and magnesium, and having a uniformly 
high reflection coeff. throughout the visible spectrum, is mentioned.—J . 1 .

°  Improving Automatic Control by Recorder Chart Interpretation. \v. K. 
Clendinning (Chem. arid M et. Eng., 1933, 40, 123-125).— A  m ethod of chart 
reading is described, in an effort to set up certain basic principles of control, 
to  assist in devising new controls and to  simplify the improvem ent and more 
effective use of the old ones. -Most attention is given to the time factor which 
is the least well known, but the most important, feature of satisfactory control.

— F. J.
A New Temperature Regulator. Anon. (Engineer, 1933, 155, 059).— A 

short illustrated description of a thermostatic electric regulator for maintain
ing a constant temperature in typo metal and tin furnaces, &c.— . P. R- 

°  Ventilating a University Laboratory. T . R . Davis (Heating a n d  Ventilating,
1931,28, (10), 55 -58 ; Public Health Eng. /16s., 1932,12, AC, 15).— The problem 
of proper outside air supply and fume exhaust was of major im portance in the 
building discussed. Practically all fume exhaust is accomplished through 
sidewall hoods, constructed o'f an acid-proof asbestos com position, lh e  
mechanical exhaust systems arc 5 in number, namely, downdraught tables, 
wall hoods, general rooms, K jeldahl hoods, and toilet rooms. A ir pressures 
in  the laboratories were kept lower than surrounding areas, thus preventing 
the escape of fumes from  laboratories into adjoining room s.— S. G.
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Cooling of Crystals for X -R ay Scattering Measurements. P. S. W illiams 

(Rev. Sei. Instruments, 1933, [N.S.], 4, 334—336).— Apparatus for maintaining 
crystals at temperatures down to that of liquid air and suitable also for high- 
temperature work is described.— J. S. G. T.

Apparatus ior Demonstrating the Liquefaction of Helium. Franz Simon 
and J. Elston Ahlbcrg (Z. Physik, 1933, 81, 810-820).— Cf. J., this volume, 
p. 372. A  com paratively simple form of apparatus for liquefying helium, 
utilizing expansion of the gas, and the Joule-Thomson effect.— J. S. G. T.

A New Accurately-Focussing Röntgen Spectrometer. Tryggve Johansson 
(Z. Physik, 1933, 82, 607-528).— Discusses the theory and construction of an 
X -ray spectrometer, employing a crystal bent into a circular arc.— J. S. G. T.

A Demountable Metal X -R ay Tube. E. P. Miller (Rev. Sei. Instruments, 
1933, [N.S.], 4, 379-380).— A metal X -ray  tube comprising a chromium- 
plated brass cathode and a solid copper target drilled to permit water-cooling 
is described. The use o f a chromium-plated cathode decreases the amount 
of gas liberated from the surfaces and reduces stray radiation.— J. S. G. T.

A Calcium Target for X -R ay Tubes. H. Kerstcn and Joseph Maas (Rev. 
Sei. Instruments, 1933, [N.S.], 4, 381).— A  calcium-silica target which may be 
used for several hours, and which does not emit gas when bombarded, is 
described.— J. S. G. T.

X I.— PHYSICAL AND MECHANICAL TESTING AND 
RADIOLOGY

(Continued from pp. 516-520.)

Practical Aids to Inspection. J. Pettitt-Herriot (Aircraft Eng., Workshop 
and Prodn. Section, 1933, 5, (50), 2 1 ).— The iron dust method of detecting 
cracks in magnetic materials is described. For non-magnetic materials, 
immersion in hot paraffin oil, wiping, and coating with finely divided chalk 
is recommended.— H. S.

A Practical Method of Determining the Thermal Conductivity of Small 
Metal Rods. P. V crnottc (Science et Industrie, 1933, 17, 17-20, 77-79, 125- 
127, 186).— The theoretical basis of conductivity determinations is discussed, 
and the difficulty of the usual experimental methods is indicated. In the 
method elaborated by  V ., a small rod of diam. 3 -4  mm. and a few cm. in length 
is inserted, to three standard depths, in a furnace of known radiating power. 
Variations in the amount of heat radiated must then be due to the inserted 
rod, and the heat radiated b y  the rod must depend on the thermal interchanges 
between (a) furnace and rod, (i>) rod and atmosphere, and also on the thermal 
conductivity of the rod. B y taking readings in the three standard positions 
of the rod, (a) and (b) are eliminated. The thermal exchanges are considered 
and equations representing them are deduced. Errors due to dissipation of 
heat by  the furnace and its leads are shown to  be negligible. Two types of 
furnace are described, one com pletely enclosing the specimen, the other, of 
tubular form, the length of which is traversed by  the specimen bar. Experi
mental details o f the measurement of furnace radiation and furnace tem 
perature, calibration of thermo-couples, and construction of furnaces, and 
actual results are quoted for both types of furnace.— P. M. C. R .

Behaviour of the Damping Effect in Vibrational Tests. Max Hempel 
(Z. tech. Physik, 1933,14, 232-234).— A  short account of the measurement and 
general evaluation of the dependence of the damping effect on the load and 
the number of alternations.— J. W .

Fatigue Testing. J. W . Cuthbertson (Engineering, 1933, 136, 55-57, 8 0 - 
82).— Describes apparatus for determining the fatigue limit by  means of the
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modification of the alternating bend test known as the load-deflection test. 
C. points out the advantages of continuous loading, which overcomes the 
difficulties associated with the overstraining effects of applying the loads in 
sudden increments.— W . P. R .

Fatigue Tests of Helical Springs. Progress Report No. 2 of Sub-Committee 
on H eavy Helical Springs o f the Special Research Committee of Mechanical 
Springs (Amer. Soc. Mech. Eng. Preprint, 1933).— W . P. R.

The Mechanical Testing of Metals. The Transverse Test. T . F . Russell 
(M et. Ind. (Loud.), 1933, 43,191-193).— In the case of a simple beam subjected 
to bending by  central loading between the supports, both the angle through 
which the ends o f the beam turn and the deflection at the centre are pro
portional to the load, within the elastic limit and under certain experimental 
conditions. Transverse testing machines which make use of this principle 
are briefly described.— J. H . W .

The Schenck Autographic Extensometer. W alther Saran (Engineering, 
1933, 136, 1G1-1G2).— An illustrated description of an instrument which auto
m atically records dynamic extension and compression in any member of a 
built-up structure or machine. B y means of a time record taken simultane
ously, the amplitude and frequency o f the stresses imposed during working 
conditions can be ascertained. The extensometer contains no lever or other 
mechanism to  magnify the movements, and the record is examined by  means 
o f a special microscope. Reproductions of records obtained b y  mounting the 
instrument on the front axle o f a motor car are included in the text.— W . P. R .

The Elastic Behaviour of Brittle Polycrystals. H . Schlechtweg (Saturwiss., 
1933, 21, 465-466).— The elastic behaviour of brittle isotropic bodies, such as 
cast iron, is discussed theoretically.— J. W .

TJse of a New Hardness Ratio. H . S. Kipling (Proc. Inst. Automobile Eng., 
1932-1933, 27, 557-55S).— The application of the standard Brinell and 
diamond impression hardness tests enables the following conditions o f steel 
to  be detected and distinguished: cold-worked steel in production, ordinary 
cold-worked steel, brittleness due to impurities, annealed steel, heat-treated 
steel, and steel difficult to  machine when of standard hardness.— J. S. G. T .

Light Brinell and Diamond Hardness Testing Machine. Anon. (Machinery 
(Lond.), 1933, 42, 316-317).— A  brief illustrated description. B y  the opera
tion of a crank, the specimen is forced against the indenter until the desired 
load, as indicated on a dial, is reached. The machine is calibrated for loads 
from 5 to  125 kg.— J. C. C.

Portable Hardness-Testing Machine. Anon. (Mcch. World, 1933, 94, 649). 
— A  small hardness-testing machine, the “  Impressor,”  using a ball o f 1 mm. 
diam. under a load o f 30 kg., is illustrated and described. The claims made 
for the machine are low cost, portability, simplicity of construction, ease of 
operation, and negligible defacement of material by  the impression. The table 
holding the specimen is brought up into contact with the ball attached to  a 
lever. The lever works on a fulcrum  to one side o f the ball, and is supported 
by  a pillar at a greater distance on the other side. The lever is loaded on  the 
latter side, and the load is applied by  turning a handle, which relieves the 
lever o f the support o f the sliding pillar.— F. J

Standard Herbert Pendulum Hardness Tester. A  Simplified Model. Anon. 
(M ci. Ind. (Lon.I.). 1933, 43,124).— A simplified form  o f the Herbert pendulum 
hardness tester lias been designed for straightforward shop testing. It is 
provided with a 1 -mm. steel ball, but a spherical diam ond can be supplied as 
an extra. I f  T  is the time for 10 swings, with the steel ball, the Brinell hard
ness B  — 10T . when T  >  2S and B  =  0-363", when 3' <  2S. W ith  the 
diamond. B  — 13-5D, when D  >  22-5. and B  =± 0-547^ — 30, when D  <  22-5, 
I )  being the diamond time-hardness number.— J. H . \V.
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Simplified Pendulum Hardness Tester. Anon. (Engineer, 1933, 156, 68- 

and Mech. World, 1933, 94, 716).— See preceding abstract.— W . P. R .
Strain Lines, a New Method for Determining the Distribution of Stress in 

Machine Parts. 0 .  Dietrich and E. Lehr (Technique modeme, 1933, 25 
149-150).— Abstract from Z .V .d .L , 1932, 76, 973-982. See ./., this volum e’ 
p. 38.— R . B. D.

On the Application of Interference Fringes to Stress Analysis. Max Mark 
Frocht (<7. Franklin Inst., 1933, 216, 73—89).— The photo-elastic method of 
determining stress distribution in two-dimensional systems is reviewed. A  
method is suggested for the experimental determination of the sum of the 
principal stresses, thus eliminating the point by  point exploration required by  
existing methods, and giving photographically a stress-pattem of constant 
P  +  Q curves. This pattern is to be used with the regular P  — Q stress- 
pattern now obtained photo-elastieally, and from the two the principal stresses 
P  and Q can be evaluated. The construction and calibration of the apparatus 
are discussed, and some preliminary experimental verifications and possible 
future applications are considered.— P. M. C. R.

A Miniature Testing Machine. Anon. (Maschinenlcohstrukleur, 1933, 66, 
102 ).— The apparatus described is claimed to give considerable accuracy 
in the rapid determination of yield-point, ultimate tensile stress, elongation, 
reduction of area, and Brinell hardness. Results are slightly below those 
obtained on full-size machines for similar materials; the chief advantages of 
the machine are its portability and the small size of the test-pieces, which 
can therefore be taken from finished products, and which can be easily and 
quickly prepared. Illustrations are appended.— P. M. C. R .

R A D IO L O G Y

Recent Progress in X -R ay Inspection of Welds. Herbert R . Isenburger 
(Atner. Soc. Mech. Eng. Preprint, 1933).— The perfection of a cheap sensi
tive X -ray  paper and the introduction of X -ray  equipment made specially 
for industrial use are recent developments. I. gives comparative costs of 
weld inspection using various class of X -ray  equipment and using X -rav film 
and the new X -ray  paper.— W . P. R.

XII.— PYROMETRY

(Continued from p.''521.)

An International Comparison of Temperature Scales between 660’  and 
1063" C. W m . F. Roeser, F. H. Schofield, and H. A. Moser (U .S. Bur. Stand. 
'/• Research, 1933, 11, 1 -6 ; Research Paper, No. 573).— This paper reports an 
mtercomparison of the temperature scales (in the range 6S0'-1063" C.) in 
use at the National Physical Laboratory, the Physikalisch-Teehnisehe Reichs- 
anstalt, and the Bureau of Standards since 1927. It is shownthat the methods 
used in realizing the International Temperature Scale have yielded results 
differing by  as much as 0-7° C. at 850° C., due primarily to a difference of 
0-4 C. at the freezing point of silver, one o f the basic fixed points o f the 
International Temperature Scale. After exchanging samples o f silver and 
thermocouples, the various scales have been brought into agreement, within 
0-1 C., at all points in the range covered.— S. G.

Methods for Servicing Noble Metal Thermocouples. R . S. Bradley (Amer.
J j ac't- Inst. Tech. Bull. No. 39, 1933, 1-6).— Platinum-rhodium couples 

which receive constant use should be overhauled every 6 month.s. The 
homogeneity o f each wire is tested at points spaced not more than 1 in. apart
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b y  hooking a standard wire of tho same com position round it  and heating the 
intersection. N o e.m .f. should bo developed. Good picccs o f w e  are then 
hold in a fixture, welded together, and made into couples b y  use of a carbon arc 
or an oxy-gas or oxy-acetylene flame. Annealing is carried out by  passing 
a current (14} amp. for 0-022 in. diam. w e )  for about 1  hr. until the darker 
portions, which have surface contamination, become a bright red. Calibration 
is carried out b y  comparison with a standard couple placcd in  the same pro
tection tube.— J. C. C.

New Temperature Recorders. Anon. (Mech. World, 1933, 93, 206).— An 
instrument is illustrated and described which depends on the expansion of 
ether. Tho whole of the operating mechanism of the recorder, w ith the pen, 
is contained bohind a rotating chart. A  two-point thread recorder designed 
for use in cases where it  is desired to record only two temperatures on a chart, 
is also described.— F. J.

The Pyrograph. Anon. (Power Eng., 1932, 268).— A  description is given 
of the Pyrograph, a temperature-measuring instrument, in  which tho resist
ance averages 18 ohm s/m .v. and the current sensitivity is 0-43 m icro-am ps./ 
mm. deflection.— F. J.

X III.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 521-522.)

Examining the Material o£ Castings. Joh. Melirtens (Z. ges. Giesserei- 
P ra xis: Das MetaU, 1933, 54, 247-248).— Describes the examination of large 
pieces of castings with a microscope.— J. H . W .

Pipes in Castings. Anon. (Z. ges. Giesserei-Praxis: Das Melall, 1933, 54, 
307-308, 329-330).— Piping is usually considered to bo a shrinkage pheno
menon, but tho percentage iincar shrinkage of different metals and alloys does 
not show much variation, and castings of 2 alloys w ith the same linear 
shrinkage m ay have very different pipes. If, however, the contractions of 
volume in the solid stato and in tho liquid state are tabulated as percentages 
of the total contraction of volumo, it  is found that those metals and alloys 
with large contraction values in the solid state show the greatest tendency to 
piping. The length of the pipe also depends on the gas content, and thus 
on tho density of the head of the ingot. Thus the heads of bronze ingots gassed 
in various ways had tho following densities and pipe lengths respectively :
S-860, 3 m m .; 8-830, 10 m m .; S-815, 15 m m .; 8-540, 16-24 m m .; 7-113, 
entirely porous.— J. H . W .

Six Competitive Types o£ Castings. D . Basch (Machinist (Eur. Edn.), 
1933, 77, 427-428e).— The casting properties of a number of non-ferrous 
metals and alloys, using sand, permanent mould, semi-permanent mould, 
moderate- and highi-pressure die, and centrifugal casting methods are tabulated, 
and an ordor of preference for each property considered is indicated. The 
relation of design and material selection to  the requirements of the casting 
and the finishing operations available are discussed, and the characteristics 
and defects of sand, permanent-mould, die- and centrifugal castings aro out
l in e d .^ ! .  H . W .

The Use of Silicon in the Foundry. J. Arnott (Bull. Assoc. Tech. Fonderic, 
1933, 7, 23-25).— Abstracted from Found. Trade J ., 1931, 44, 397-398. 
Cf. this J ., 1931, 47, 431.— W . A . C. N .

Refining the Grain in Aluminium Alloys. D . R . Tullis (Bull. Assoc. 
Tech. Fonderie, 1933, 7, 64-66).— Abstracted from  Found. Trade J ., 1931, 
44, 321-326, 328. Cf. this J., 1931, 47, 604-4305.— \V. A. C. N .

Refining Molten Aluminium and Aluminium Alloys. H . Kalpers (Z. ges. 
Giesserei-Praxis: Da# MetaU, 1933, 54,285-286).— Aluminium and aluminium
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alloys tend to take up water either from tho atmosphere or from the furnace 
gases and oil. The absorption of water vapour can be kept low  by  careful 
handling and can bo further diminished by introducing chlorine gas or, as 
more recently discovered, chlorides such as boron dichloride, vanadium chloride, 
or titanium tetrachloride. Zinc chloride is also used where the zinc remaining 
in the alloy is not objectionable, as it is in  Silumin (Alpax) and other corrosion- 
resisting alloys. Carbon tetrachloride is a good agent for removing tho oxide, 
and is usually used with an alkali fluoride. Manganous chloride and antimony 
pentafluoride can bo used instead of carbon tetrachloride.— J. H. W .

Manufacture of a Stirring Kettle in Silumin. Anon. (Z. ges. Giesserei- 
P ra x is : Der ModclVbau, 1933, 54, 331-332).— Tho moulding, coring, and cast
ing of a kettle required to resist tho action of acetic acid, ammonia, concentrated 
nitric acid, hydrogen sulphide, sulphur, and carbonic aeid in Silumin are 
described. The kettle was 2100 mm. (82-7 in.) high, 1380 mm. (54-3 in.) 
diameter, and 30-40 mm. (1-18-1-57 in.) thick, with an outlet pipe from the 
centre of the bottom  1000 mm. (3 9 4  in.) long.— J. H. W .

Compressed Gas Cylinders in Light Alloys. E . Franchi (AUuminio, 1933, 
2, 127-138).— The manufacture of cylinders in Avional (Duralumin), Anti- 
corodal, and Lautal, in an Italian works, is fully described together with the 
equipment used in testing the cylinders. The micrographic structure of tho 
alloys, and their mechanical properties have also been studied. Lautal cylinders 
cracked at 700 atm., and Avional cylinders at GOO atm.— G. G.

Bronze Foundry Practice. -------  Detourmignies (Rev. Fonderie inoderne,
1933, 27, 189-196; discussion, 190).— Road before the Association Amicalo 
et Mutuelle do Fonderie. Describes in somo detail the manufacture of high 
resistance brass and of a number of bronzes of different compositions. Tho 
discussion is briefly reported.— J. H. W .

The Casting of Bronze Gears. F. W . Rowe (Bull. Assoc. Tech. Fonderie,
1932, 6, 91-93).— From  Found. Trade J., 1930, 42, 449-450, 469-470. Cf- 
this J., 1930, 44, 786.— W . A. C. N.

The Fusion of Copper Alloys in the Cupola. T . Mauland (Bull. Assoc. 
Tech. Fonderie, 1933, 7, 67).— Extract from Foundry, 1931, 59, (13), 64-65. 
Cf. this J., 1932, 50, 127, 709.— W . A. C. N.

Melting of Bras3 Swarf in a Reverberatory Furnace. E . T. Richards 
(Bull. Assoc. Tech. Fonderie, 1933, 7, 15-19).— Extracted from Giesserei, 
1932,19, 5 -9 . Cf. this J., 1932, 50, 390.— W . A. C. N .

Casting Door Plates and Handles in Brass and Nickel Brass. Anon. (Z. ges. 
Giesserei-Praxis: Das Melall, 1933, 54, 22-J-225).--Thc correct practice for 
moulding and casting brass and nickel-brass door-plates and handles and for 
avoiding failures is described. Tho composition of the alloys used, the amount 
of permissible impurities, and tho use of aluminium, preferably as a copper- 
aluminium alloy, for improving tho fluidity of thin castings are discusscib

Causes of Waste in Valve Taps. Anon. (Z. ges. Giesserei-Praxis:  Das 
Melall, 1933, 54, 245-246).— Tho casting of valve taps in 65 : 35 brass is 
described and tho causes of rejects are explained.— J. H . W .

The Vertical Centrifugal Casting of Non-Ferrous Alloys. R . C. Stockton 
(Met. h id . (Lond.), 1933, 43, 97-98).—Centrifugal casting is adopted when the 
casting can bo made on ly with difficulty in sand, as in the case of the n ickel- 
copper-tin -iron  alloy used for valvo fittings and having a large shrinkage, or 
to develop certain physical properties, as the small grain-size and regular 
dispersion of the hard constituent of gear and bearing bronzes and white 
metal. The methods of overcom ing the difficulties that the process entails 
are explained, and the physical properties which the resulting castings 
possess,¿and of which the large decrease in grain-size is the most characteristic, 
are described.— J. H . W .
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General Remarks on Pressure-Casting. G. d ’ Ardigny (Rev. Fonderie moderne, 

1933, 27, 205-211).— Pressure-casting has many advantages, such as great, 
cconom y of space and handling and the uniform ity of the product. The 
necessary equipment is expensive, but this is offset by  econom y in the castings 
which can often bo used in the “  as cast ”  condition. The process is a difficult 
one, for which good knowledge and experience of the alloys are necessary, 
and each particular case requires special study, whilst any mistake m ay be 
disastrous.— J. H. W .

Die-Casting of Silumin. J. Dornauf (Alluminio, 1933, 2, 139-153).— The 
mechanism of solidification of a metal especially during die-casting has been 
studied. The structure and mechanical properties of Silumin, and of its 
modifications, Silumin “  ¡3 ”  (containing manganese and magnesium) and 
Silumin “  y  ”  (heat-treated Silumin “  ¡3 ” ), and the effects of composition, 
modification with sodium, and heat-treatment on these alloys are described. 
Suitable moulds for casting test-pieecs are illustrated, and the best melting 
conditions, types of mould, position of heads, feeders, and spines are discussed._Q Q

Die-Casting. F. A . W . Livermore (Mech. World, 1933, 93, 165-167).—  
The chief advantages claimed for die-eastings are enumerated and other 
general points discussed, among them, from  the point o f view of economical 
production, being the minimum permissible wall-thickness. The following 
data are given, the figures being for minimum hole diam., minimum wall- 
tliicknoss, and draft, respectively, viz. aluminium alloys -¡fs-J in., in.,
0-005-0 025; zinc alloys in., in., — ; lead-tin  alloys t.1.,- in.,
0 002-0  015. The easting of internal threads below £ in. diam." is not 
recommended. Whenever possible, engravings or letters should be “  raised,”  
i.e. in relief on the castings, and, as shrouding is easily possible in die-casting, 
it should be done on one side in the case of bevel- or spur-wheels. Brass die- 
castings can now be successfully produced.— F. J.

Progress in Die-Casting. M. Stern (Bull. Assoc. Tech. Fonderie, 1932, 
6, 120-121).— From Trans. Amer. Found. Assoc., 1930, 1, (12), 723-736. Cf. 
this J ., 1931, 47, 179.— W . A. C. N.

Die-Cast Pistons. Anon. (Automobile Eng., 1933, 23, 161-164).— A  
description of the methods employed in the manufacture of pistons of ordinary 
pot construction in the heat-treated alloy “  Y  ”  and an alloy known as L o -E x  
which has a high silicon content and low expansion qualities, and of the 
manufacture of the Invar strut piston which has a head of a heat-treated 
copper-magnesium alloy giving a Brinell hardness of 125-150 and a skirt 
o f Invar, the nickel-iron alloy containing 32 -34%  nickel. The procedure 
adopted in alloying and melting is fully described, and the manufacture 
o f dies and the type of m ould and core used in the manufacture of the composite 
piston are considered in full detail with special reference to manipulation 
and easting. The plant used for heat-treatment of the pistons and the 
method of treatment are also described.— J. W . D.

Nicrosilal Castings. Anon. (Mech. World, 1933, 93, 81).— The use of 
Xicrosilal for ingot-moulds for aluminium is briefly described, the com 
position and chief properties of this material being mentioned.— F. J.

Plates, Frames, and Cores of Aluminium. Hugo Hollwcg (Z. ges. Giesserei- 
Praxis : Der Modellbau, 1933, 54, 249-251).— Discusses the application of 
aluminium to the construction of mould frames and cores.— J. H . W .

Improvement of Moulding Methods in the Aluminium Foundry. T . D. 
Stay, E. M. Gingerich, and H. J. Rowe (Bull. Assoc. Tech. Fonderie, 1932, 6, 
115-117).— From Foundry. 1930, 58, (23), 72-75. Cf. this J ., 1930, 44, 703.

— VV. A. C. N.
The Green-Sand Metal Casting Specialist. A . Heinz (Z. ges. Giesserei- 

Praxts : Das Metall, 1933, 54, 305-307).— Green-sand metal casting has not
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yet found general application [in Germany]. The reasons for this and the 
differences between green-sand and dry-sand casting are discussed.— J. H . W .

Casting a Large Cover in Green Sand. A. Heinz (Z . ges. Giesserei-Praxis : 
Das Metall, 1933, 54, 266-267).— The moulding, gating, and casting of a large 
casting in green sand are described.— J. H . W .

Report on Routine Methods for Testing Green-Sands. Anon. (Found. 
Trade J., 1933, 49, 49-52, 56, 68).— Report by the Sands and Refractories 
Sub-Committee of the Institute of British Foundrvmen presented to that 
Institute.— J. H. W .

The Testing of Green-Sands. Routine Methods Proposed by the I.B.F. 
Anon. (Met. Ind. (Loud.), 1933, 43, 131-133).— Abstract of the discussion of 
a report presented to the Institute of British Foundrymcn by the Sands and 
Refractories Sub-Committee of the Institute (see preceding abst ract).— J. H. W.

Sand Control in the Modem Foundry. H. W . Dietert (Bull. Assoc. Tech. 
Fonderie, 1931, 5, 132-133).— From Trans. Amer. Found: Assoc., 1930, 1, (2), 
53. Cf. this J., 1930, 44, 709.— AV. A. C. N.

The Classification of Sauds. [A. A. Grubb] (Bull. , i ssoc. Tech. Fonderie,
1932, 6, 735-736).— Extracted from  Trans. Amer. Found. Assoc., 1930, 1,
(10), 510-515. Cf. this J., 1931, 47, 182.— VV. A. C. N.

Contribution to the Study of the Permeability of Foundry Sand. H. Vicz 
(Bull. Assoc. Tech. Fonderie, 1932, 6, 122-125).— Abstracted from the 
Internal. Foundry Congress, Milan, Memoirs, 1931, 595-403. Cf. this J.,
1932, 50, 641.— W . A. C. N.

Tests on the Permeability and Hardness of Moulds. [H . W . Dietert] 
(Bull. Assoc. Tech. Fonderie, 1932, 6, 737).— Extracted from Trans. Amer. 
Found. Assoc., 1930, 1, (10), 509. Cf. this J., 1931, 47, 182.— W . A. C. N.

Influence of Heat on the Permeability of Natural Moulding Sands. W . M. 
Saunders and W . Saunders, Jr. (Bull. Assoc. Tech. Fonderie, 1932, 6, 739- 
741).— From Trans. Amer. Found, /lisoc., 1930, 1, (7), 259. See this •/.,
1932, 47, 53.— W . A . C. N.

Influence of Humidity on the Properties of Dry-Sand Cores. H. L. Campbell 
(Bull. Assoc. Tech. Fonderie, 1932, 6, 55-56).— From Trans. Amer. Found. 
Assoc., 1927, 35, 158. Cf. th is ./., 1927, 38, 629; 1928, 39, 658.— W . A. C. N.

New Tests for Sand Cores. [Edward R . Young] (Bull. Assoc. Tech. 
Fonderie, 1932, 6, 738-739).— Extracted from Trans. Amer. Found. Assoc., 
1930, 1, (10), 486. Cf. this ./., 1931, 47, 182.— W . A. C. N.

Shockless Jolt Moulding Machine with Pneumatic Pressing Device and for
High Lift Stroke.------- W eil (Iron and Steel hid., 1933, 6, 388).— A description
of a moulding machine which serves for moulding high castings, the moulds 
of which can be withdrawn without tilting, with or without a stripper plate. 
The machine likewise allows of the efficient moulding of shallow castings, as 
the presser plate can be adjusted in height. A ll operations, as jolting, 
pressing, vibrating, lifting, are effected by compressed air and regulated in 
their correct sequence through a common control and only one lever. The 
maximum pressure of the machine is 6500 kg., and it is capable of producing 
in continuous operation up to 60 half boxes per hr.— J. W . D.

The Dust Hazard in Air-Pressure Abrasive Blasting [Sand-Blasting]. 
L. Gi'eenburg and C. E. A. W inslow (Arch. Gewerbepath. u. Gewerbehyg., 1932, 
[v], 3, 577-599; Bull. Hygiene, 1933, 8, (1), 26-27).— The process of cleaning 
castings by  sand-blasting or by  means of steel shot generates much dust, 90%  
of which is silica when sand is used. A  description is given of the dust 
hazards for the workers, and of means for their protection. The castings may 
be treated in closed chambers, either in barrels, on tables, or in cabinets, 
from which the dust is removed by exhaust draughts. The efficiency of these 
devices for abating the dust risk was carefully tested by  dust estimations; 
it was found that while many were inefficient, the dust content of the air
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to  be breathed could readily be kept below the danger lim it. The use of 
steel shot instead of sand in  itself greatly reduced tho hazard by  lessening the 
num ber o f dust particles, o f which the quartz content fell to  3 %  in contrast 
to 90%  in the dust from sand-blasting. Some blasting is done b y  workers 
manipulating the blast in special cham bers; these workers are protected by  
helmets into which fresh air is driven at a positive pressure. Here again, if 
the helmet is in order the dust hazard can bo overcom e, but dust helmets 
w ith no positive pressure device are quite inefficient. Throughout the 
enquiry dust sampling was done with the Greenburg-Smith Impinger, whereby 
tho dusty air impinges at a high velocity on a submerged wetted surface, and 
then bubbles through water ■which collects the dust. Full details are given of 
tho results obtained.— S. G.

Foundry Ventilation. John H . V ogt (Indust. Hygiene Bull., 1931, 7,
(9), 33 -34 ; (10), 37 -39 ; Public Health Eng. Abs., 1 9 3 2 ,1 2 ,1HS, 5).— Describes 
methods for the control o f dust, vapours, and gases disengaged in the 
processes of foundry operations and gives the regulations of the New Y ork 
State Industrial Code for protecting the health of foundry workers. I t  is 
noted from  tho rules that suitable ventilation is highly im portant for safe
guarding the health of foundry workers. V . for the purpose of discussion, 
divides the rules into 3 classes : (1) the provision and maintenance of general 
ventilation; (2) the control o f generated dust, fumes, vapours and gases 
by  the use o f devices effectively to catch and remove the deleterious materials 
at tho points of their origin; (3) the maintenance o f proper and sufficient 
heat. A  number o f operations affecting the health of workers in iron, steel, 
and brass foundries are described, and the devices that might bo used to  guard 
the health of foundry workers are described.— S. G.

Binding Materials for Cores. -------Ebert (Maschinenkonstruktcur, 1933,
66, 104-105).— Tho various products— organic and inorganic, natural and 
artificial— com m onh used in core-making are enum erated; sulphite lye, 
molasses, resin, flour, quelline, dextrin, and tar, linseed and other oils are 
specially considered, and their correct proportions and special uses and 
limitations are indicated.— P. M. C. R .

XIV.— SECONDARY METALS, SCRAP, RESIDUES, &c.

(Continued from p. 523.)

Copper W ire Scrap. R . G. Arend (Engineer, 1933, 156, 71).— In  a wire 
works a bench is used solely for the purposes of dealing w ith short lengths of 
wire by  aut-ogenously welding them together to  form  one long length of « ire . 
This is a more profitable method of using wire scrap than remelting. In  deal
ing with a poor class of wiro scrap, A. points out that crucible melting is 
not to be advised, as it is uneconomic, since bundled scrap is bulky, and 
in  melting down on ly a small proportion o f the c-ruciblo capacity can be 
utilized. Moreover, crucible melting does not allow any appreciable refining 
operations.— W . P. R .

Scrap and the Copper Market. Samuel Tzach (Eng. and M in. J ., 1933, 
134, 293-295).— An econom ic survey of the subject.— R . Gr.

Electrometallurgical Preliminary Refining of Precious Metal Alloys. W . 
Graulick (V .D .I .S a eh r id tm ,  1933, 13, (32), 4).— A  brief account is given of 
two new electrolytic methods due to Carl, and o f Siemens and Halske’s method 
for the treatment o f  double scrap.— J. W .

Smelting of Tin Waste and Electrolytic Refining of Recovered Tin. X . X . 
Muxatch (Zvctnye M(hilly (The Son-Ferrous Metals), 1932, 29-41).— [In 
Russian.]— S. G.
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X V .—FURNACES AND FUELS

(Continued from pp. 523-524.)

F U R N A C E S
High Temperature Gas-Fired Furnaces. Anon. (.Mech. World, 1933, 93, 

359).— A  gas-fired furnace stated to be capable of attaining a temperature of 
2000° C. is illustrated and described. The furnace is designed to utilize the 
principle o f surface-combustion by allowing the air and gas to impinge on  a 
ring of tubes placed concentrically in the combustion chamber. The burning 
gases are com pollcd to  pass downwards, thus giving up heat to the external 
surface of the combustion chamber before passing to a double-walled chimney 
pipe, which serves to heat the incoming air on the counter-current principle. 
The obvious difficulties o f surface combustion are discussed and are over
come b y  not mixing the gases prior to their entering the furnace and by 
reducing resistance to  flow within the furnace.— F. J.

Photoelectric Control of Gas Furnaces. Anon. (Mech. World, 1933, 93, 
123).— A  brief description of an application of photoelectric cells to the fuel- 
supply to  gas-burners. The equipment shuts off automatically the main 
gas supply whenever the flame of the gas-burners, for any reason, becomes 
extinguished.— F. J.

Waste-Heat Boilers Effect Fuel Saving. Anon. (Eng. and M in. J ., 1933, 
134, 352).— N ote on the use of recuperators with a producer plant utilizing 
wood as fuel.— R . Gr.

The Development in Time and Space of the Combustion in Technical 
[Furnace] Firing. K urt Rum m el and Hellmuth Schwiedessen (Arch. Eisen- 
hiittenwesen, 1932-1933, 6, 543-549).— The evaluation of a stationary com 
bustion process b y  determining the distribution of temperature, and the 
speed and com position of the gas over a definite plane does not give a correct 
idea of the com bustion in an enclosed space. A  qualitative evaluation is 
possible by  collecting the carbon dioxide, oxygen, carbon monoxide, and 
hydrogen fields into a single field of equal rate of combustion (isocaloric field). 
From this the integral o f the rate of delivery of unburnt gas to  any desired 
cross-section o f the furnace can bo calculated and the combustion correlated 
with that of a space enclosed by a surface of equal combustion (the reaction 
space). Finally, it  is possible to reach conclusions on the rate at which the 
combustion proceeds to  a definite stage of completion (i.e. to  determine the 
average rate of firing), and on the time and path of combustion of the gases. 
Some examples of the results obtained in various types of furnace are given.

— j : W .
The Brackelsburg Furnace. Anon. (Mech. World, 1933, 93, 50-52, 54).—  

A  furnace for melting material of high melting-point, e.g. cast iron, is 
illustrated and described. The furnace consists of a cylindrical shell lined 
with high-grade refractory. A  pulverized-fuel burner is inserted at one end 
and flue gases escape at the other. W hen working, the fum aoe is rotated 
continuously, therefore there is no slag line and no excessive attack of the 
lining at one particular level. The motion also mixes the metal and liberates 
non-metallic inclusions.— F. J.

[Contribution] to the Knowledge of the High-Frequency Induction Furnace.—  
yiH. W erner Bottenberg (M itt K .W .-Inst. Eisenforschung, 1933, 15, 5 5 - 
58).— A  laboratory vacuum high-frcquency induction furnace is described, 
the coil o f which lies inside a water-cooled hollow steel cylinder. The furnace 
can be used for casting in vacuo. The processes of melting and degassing 
metals are described, and some examples of the use of the furnace are given.

— J. W .
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Low-Temperature Heat-Treatment Furnace. Anon. (Meek. World, 1933, 

93, 431-432).— Heat-trealment up to a temperature of 700° C. for steels, 
aluminium, and other non-ferrous materials may be carried out in an electrical 
resistance furnace, which is illustrated and described. A  method of forced 
air circulation is employed, using a centrifugal fan to force air at a sufficient 
pressure to overcom e the resistance to  flow through the packed work in  the 
basket.— F. J.

Birlec Forced Air Circulation Furnaces. Anon. (Machinery (Lond.), 1933, 
42, 416-417).— Cf. J., this volume, p. 458, and preceding abstract. A  brief 
description of a forced air circulation electric heat-treatment furnace suitable 
for temperatures up to 700° C.— J. C. C.

Nomographic Chart for Determining Heating Unit Design. Tem ple C. 
Patton (Chem. and M et. Eng., 1933, 40, 150-151).— In designing a heating 
element, the engineer is usually influenced b y  2 factors, viz. the heat which 
must bo evolved and tho lino voltago available. A  chart, the solution of 
which is briefly explained, is given for the purpose of providing an easy, quick, 
and accurate graphical method of determining the length and gauge of wire 
required in a small heating element.— F. J.

F U E L S
Flame Temperatures of Combustible Gas-Oxygen Mixtures. H . H. Lurie 

and G. W . Sherman ( Indust. and Eng. Chem., 1933, 25, 404r409).—  
Experiments for determining the flame temperatures -of com bustible gas- 
oxygcn mixtures arc described. The theory, experimental results, com 
bustion mechanics, and flame temperature calculations of oxy-acetylene and 
oxy-hydrogcn are discussed. For mixtures of 550, 800, and 1005 B.th.u. 
(138-7, 201-6, and 253-5 cal., respectively) eity gases with oxygen, the flamo 
temperatures lie between 3410° K . (the temperature of the oxy-acetylene 
flame) and 2933° K . (the temperature of the oxy-hydrogen flame). Tho 
practical application of these oxygen-gas mixtures lies essentially in the field 
of welding, since tho cost of oxygen is still too great for the large quantities 
thereof demanded in furnacc work. Moreover, cheap refractories to withstand 
these temperatures are not available.— F. J.

Limits o£ Inflammability of Natural Gases Containing High Percentages of 
Carbon Dioxide and Nitrogen. G. W . Jones and R . E. K ennedy (Aincr. Gas 
J., 1933, 139, (1), 13-15).— Limits of com position relating to the inflam
m ability of mixtures of methane, and ethane with carbon dioxide and 
nitrogen and mixtures of propane with nitrogen are given.— J. S. G. T.

The Heats of Combustion of Carbon Monoxide in Oxygen and of Nitrous 
Oxide in Carbon Monoxide at Constant Pressure. J. II. Aw bery and 
Ezer Griffiths (Proc. Iioy. Soc., 1933, [A], 141, 1-16).— The following values 
o f the heats of com bustion (expressed in international joules per mole) o f the 
respective substances have been determ ined: carbon monoxide in oxygen, 
282,730; nitrous oxide in carbon monoxide, 364,340; heat of formation of 
nitrous oxide, 81,610. The accuracy is o f the order 2 or 3 parts per 1000. 
The value o f the heat of com bustion of carbon monoxide in oxygen is 
equivalent to 67-57 k.-caI.I5- per mole.— J. S. G. T.

A Bomb Calorimeter Determination of the Heats of Formation of Nitrous 
Oxide and Carbon Dioxide. R . W . Penning and F. T. Cotton (Proc. Roy. 
Soc., 1933, [A], 141, 17-28).— The heats of formation of nitrous oxide and 
carbon dioxide at a constant pressure o f 1 atm. and at 20° C. a r e : N 20 ,
— 19-74 i  0-07 k.-cal.15. or — 82,600 ±  290 international joules per m ole; 
CO«, 67-655 4  0-035 k.-cal.15* or 283,090 ±  150 international joules per mole. 
A  form of adiabatic bom b calorimeter is described.— J. S. G. T.

The Analysis of the Dry Combustion Gases as a Basis for Technical Firing 
Calculations [for Furnaces]. H cllm uth Schwiedessen (Arch. Eisenhiitienwesen, 
1933, 6, 321-326).— A  review of tho basic principles.—-J . W .



Chlorine Determination in Coal. W . A. Selvig and F. H . Gibson (Indust 
07id' hug. Chan. (Anahjt. Edn.), 1933, 5, 189-191).— The coal is burnt in
bv* a d d it io n  nf f ,ori' uet? r and.,the chloride determined in the washings 
by addition o f standard silver mtrate and titration of the excess with
Z r m r „ thr r n? t0- AVater extraction of tho coal does not always lem ove all tho chloride present.— A. R . P.

A Rapid Volumetric Method for Determination of Sulphur in Coal and 
TJVnH rCo“ panson, °t£ a Modified Benzidine Method with tho Standard Methods.
™  5 1 M U TM If l r d Newell (Indust, and Eng. Chem. (Anahjt, Edn.),
linn l’ l > 7 °  f  0r C0ke (1 8rm-) is burnt 111 a silica tray in a gold-

f  calorimeter containing a few c.c. o f water and filled with oxygen
, ( ? ° ° 0llng 5 rainutcs> the oxygen is slowly released and

the interior o f the calorimeter flushed out with 150 c.c. of a saturated solution 
of benzidine sulphate, l  ie solution is treated with 60 e.o. o f saturated 
benzidine hydrochloride solution, tho precipitate is collected and washed free

. , Wlth coId saturated benzidine sulphate solution, and the filter and
the beaker, macerated with 100 c.c. o f water, and 

titrated with 0-0624A-sodium hydroxide solution (phenolphthalein indicator) 
raising the solution to boiling near tho end-point (c.c. NaOH x  10 =  ° / 
sulphur).— A . R . P. /Q

X V I.— R E FR A C TO R IE S AND FURNACE M ATERIALS

(Continued from pp. 621-520.)

mo ^ o u act?ries. Anon. (Refractories Bull, (John O. Stein & Co., Ltd.), 1933, 
(td -18)).— in  this series of 2-pages monthly Bulletins features and properties 
ot refractories are dealt with, which include the slagging of a firebrick; 
silica, slags, and slagging; thermal spalling; temperature gradients, the 
nandling of refractories, and specifications for refractories. In the Bulletin 
dealing w ith specifications, the properties o f refractories are viewed under 
three heads,_ depending on whether the constructional, the high-temperature, 
or the chemical characteristics of the materials are considered.— J. W . D. 
„ R e fr a c t o r y  Brick. G. Milani (Corriere ceram., 1932, 13, 183-187, 202-207, 
243-249, 275-281; Ceram. Abs., 1932, 12, 157).— M. gives tho raw materials, 
chemical composition, manufacture, behaviour and properties, tests and uses 
of (1) refractory clay brick (neutral); (2) silica brick (acid ); (3) magnesia brick 
(basic); (4) chromium brick (neutral); (5) bauxite brick (neutral); and (6) 
special bricks for different industries.— S. G.

Cement for Furnace Settings. Anon. (JUech. World, 1933, 93, 224).— The 
properties of Sairset, a high-temperature air-setting cement of high alumina 
content, are described. Diaspore, a mono-hydrate of alumina, is used as the 
base, and the cement is suitable for steam-boiler plant and many other types 
of furnace setting, including the laying of firebricks, the protection of the 
working face of firebrick walls, and the pointing-up of cracks and worn 
surfaces.— F. J.

no ®,e£rac ôries for Industrial Furnaces.— IV. F. II. Norton (Fuels and Furnaces, 
rpT ’ 10» 575-584; Ceram. Abs., 1933, 12, 67).— Cf. J., this volume, p. 385.
I  he thermal characteristics of heat flow and heat capacity of common types of 
refractories and insulators are discussed. Values of thermal conductivity, 
measurement of thermal conductivity, efficient use of furnace insulation, com 
putation of the heat flow through insulated walls, the economy of insulation, 
construction of insulated walls, heat content of walls, recuperators, and some 
typical calculations are taken up.— S. G.

Elastic Distortion and Plastic Deformation of Refractory Brick at 203 C. 
and at Higher Temperatures. K . Endell and W . Mullenseifen (Ber. deut. 
keram. Ges., 1933, 14, 16—28; Ceram. Abs., 1933, 12, 301).— A new device for
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the determination of clastic and plastic distortion of refractory brick at room 
temperature is described. The results obtained on 10 different refractory 
bricks with this apparatus make it possible to detcct a new relation between 
torsion stresses and the specific distortion in the elastic and plastic range. A 
relation between the modulus of elasticity and resistance to compression is set 
up for ceramic materials, slags or clinker, and glasses. The sphere of 
refractory brick is divided into three groups with increasing modulus of 
elasticity and resistance to compression. The following causes, which may 
be active separately or in combination, for high distortion of certain refractory 
bricks have been detected : (1) grain-size combination, grain bond, type of 
bonding medium ; (2) smooth crystallographic rearrangement (S i02) ;  (3) 
cleavage planes in crystals, e.g., periclase. Reference is made to the signi
ficance of these characteristics on the elastic and plastic deform ability and 
resistance to temperature changes of refractory brick. Curves for softening 
under tension of different refractory bricks up to 1500° C. were determined in a 
torsion apparatus in which heat could be applied to the specimen under test.

— S. G.
The Thermal Expansion of Refractories to 1S00: C. R . A. H cindl (U .S. 

Bur. Stand. J. Research. 1933, 10, 715-735; Research Paper No. 562).— The 
linear thermal expansions of the following 36 materials were m easured: 
African chrome sand; Cuban, Grecian, Friable African. Rhodesian Imperial, 
Indian, and Turkish chrome ores; Austrian. Californian, and electrically - 
fused magnesites; a periclase brick : a spinel brick : 2 types of fire-clay brick 
and 2 types of fireclay; Kentucky, Tennessee, and English ball c lays ; Georgia 
kaolin and an English china c la y ; an S0%  alumina brick ; artificial corundum ; 
diaspore; bauxite; 5 mullites, each of which was prepared from different 
raw materials; 2 zircon bricks and a furnaced zirconium silicate; silicon 
carbide, a silica brick, and an insulating brick. Data are also given for 
artificial graphite vh ich  had been preheated several times to  1S00° C. 
Measurements were made below 1000° C. in both an oxidizing and a reducing 
atmosphere. Above 1000° C. the materials were tested in a reducing atm o
sphere only. W hen the refractoriness of the materials permitted, they were 
tested up to ISOO' C. Petrographic analyses of the materials were carried 
out before and after the several heat-treatments.— S. G.

Characteristics of Some Special Refractories.— L — II. — HI. Marcel 
Lepingle {Rev. mat. conslr. trav. pubi.. X o. 279, 1932, 225-228; No. 2S0,
6 -S b :' No. 2S1, 20-31b : Cetrtm. Abs., 1932,12, 157, 193. 227).—{I-— ) Refrac
tories may be classified into 3 groups: (1) ordinary silica-aluminous refrac
tories: (2) extra-aluminous refractories, and (3) special refractories. The 
second group contains refractories the main constituent of which is natural 
silicate of aluminium with ball clay as bonding agent. These refractories are 
characterized by  their high refractoriness and mechanical resistance and their 
great resistance to  erosion and duxes. Refractories containing bauxite or 
corundum, the main constituent of which is fused alumina, have a softening 
temperature under load reaching 1700° C „ their fusing temperature is 1900 '- 
1950s C., and they have a high resistance to pressure and a slight variation in 
linear dimensions but are sensitive to sudden changes o f temperature. They 
are used in gas and liquid fuel burning furnaces. Silicon carbide refractories 
can be list'd on ly in a reducing atmosphere, and their softening temperature 
depends on the amount of clay used as bonding agent. Such products are 
highly resistant to changes in temperature M i d  are used in oil-fired furnaces- 
They are resistant to erosion and abrasion and are characterized by  the con
stancy o f their linear dimensions. Zirconium refractories have a remarkable 
chemical passivity and are therefore mostly used in  the chemical and metal
lurgical industries. Different English, French. Belgian, and German refrac
tories are compared briefly and the qualities of 5 Belgian refractory products 
are discussed. (II .— ) L. briefly reviews the manufacture o f  English and
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German special refractory products, together with their chemical analyses and 
characteristics. (III .— ) Bata are given on refractory products of Czecho
slovakia, U .S.A., Sweden, and Spain.— S. G.

Highly Refractory Special Materials for High Temperatures. ------- Callus
(W a rm e ,1932, 55, 644-646; Ceram. Abe., 1933, 12, 157).—G. discusses the 
reasons for utilizing refractory special materials such as corundum, silicon 
carbide, magnesite, zirconium silicate, chromium ore, sillimanite, carbon, 
alumina, zirconia, thoria, beryllia, and boron nitride.—S. G.

Materials with the Highest Melting Point and Their Utilization. Curt Agte 
(Feuerfest, 1933, 9 ,1 -4 ;  Ceram. Abs.> 1933,12,192).— Binary compounds of the 
highest melting metals of groups IV , V, and V I of the periodic system when 
combined with carbon, nitrogen, and boron possess melting points which in 
some cases excced the melting point of metals having the highest melting 
temperature. They are produced by (1) heating the metal or oxide with 
carbon until the formation of carbide; (2) heating the metal in a nitrogen 
current until the nitride is obtained, and (3) calcining the metal with boron in 
required mixing proportion. An especially high melting point is shown by 
tantalum carbide and hafnium carbide, and even higher melting points are 
obtained with mixtures consisting of tantalum carbide and zirconium carbide 
or hafnium carbide (the highest melting point ever ascertained for solid bodies). 
Ih e  compounds show an electrical conductivity similar to that of metals, 
sometimes a " super-conductivity.”  Their hardness lies between 8 and 10 
of Mohs scale. Chemically they are indifferent. These materials may be 
utilized as radiators, furnace material, abrasives, and as hard components for 
hard metals.— S. G.

The Influence of the Quality and Quantity of the Binding Clay on the Physical 
Properties and Especially on the Mechanical Properties of Fireclay Bricks.
S. Sachs (Sprechsaal, 1933, 66, 435^38 , 453-456, 469-4-71, 487-489).— The 
mechanical strength of the unburnt brick is determined by the loss in weight 
under the action of a stream of falling shot, and that of the burnt brick by 
compression tests and by loss in weight under the combined action of blows 
and friction in a rotating drum. In all cases the individual properties 
determined are greatly dependent on the variables, and show little relation 
to one another. Bricks with non-uniform grain size have especially uood 
properties.— J . W.

Introducing Binary Kaolins into the Fireclay Mix in Order to Increase its 
Alumina Content and Refractoriness. P. P. Budnikov and B. I. Endovitzkii 
(Domex, 1932, (1/2), 11-13).— [In Russian.] S ee ./., this volume, p. 387.— S. G.

Gas Permeability of Fire-Brick and Iron Ores at High Temperatures. I .—  
Fire-Brick. Yoshiaki Tadokoro (J. Japanese Ceram. Soc., 1932, 40, 619- 
637; Ceram. Abs., 1932, 12, 158).— [In .Japanese.] T. improved his arrange
ment for measuring the gas permeability of refractories and other materials 
by continued heating, and experiments have been made of 5 kinds of fire
brick. The permeability u  -was calculated by the following form ula: u — 
Q/T-(Pl -f- A)//-'-273/(273 +  t)-l/(Ah); where Q =  volume of gas in cubic 
centimetres, T  — time in seconds, P t — atmospheric pressure in grm ./cm .2,
«  =  pressure o f gas in water head in cm., P  =  normal pressure or 1033 grm ./

T a b l e  I. C h e m ic a l  C o m p o s it io n .

Brick. SiO, A1,0, Fe ¡FeO Fe.O, CaO 11 g o TiO .jCr.O , Xa,0 K ,0

(a) Silica 92-5 1-2 0-2 O f. 2-3 2-8 O o 0-1 0-2
(6) Agalmatolite G2-3 31-1 ... 3-2 0-6 0-4 0-7 i . . . 0-3 1-1
(c) Magnesia 7-1 2-4 fi-4 1-3 82-7 0-1 0-2
(d) Chrome 12-0 17-2 18-1 0-4 30-0 .. .  ! 22-1 0 4 0-1
(e) Grog 62-3 31-6 ... 3-4 0-5 0-5 1-1 | .. . 0-2 0-4
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cm .3, t — room temperature in  ° C, and .-1 — area of tcst-piece in cm. . 
Chemical composition, permeability, and other physical properties arc shown 
in Tables I  and II .

T a b le  II. A i r  P e r m e a b i l i t y  a n d  O t h e r  P h y s i c a l  P r o p e r t i e s .

Brick.
Firing

Temperatures
(cone).

P.C .E . Sp. Gr. Porosity.
60° 0 .

Termea 

200° C.

jility at 

000° C. S00° C.

(a) 17 32 2-30 24-70 0-3010 0-1272 0-0839 0  0041
(6) 10 32 2-02 30 '0 8 0 0250 0 0 1 0 0 0-0082 0-0048

2G 37 3-75 28-38 0-2125 0 1 2 4 7 0-0054 0 0 3 5 9
(d) 14 30 3-54 24-42 0-0094 0  0375 0 0 1 9 0 0-0108

« 10 34 2-04 28-43 0-0003 0 0379 0-0190 0-0112

I t  is concluded that the gas permeability decreases with rise of temperature in 
logarithmic power though the bricks expand directly as the temperature rises. 
The fact is contrary to  the com mon idea that the pores open as the bricks 
cx  nd S 0

Magnesite Refractories. I5- P. Budnikov and Z. Y a. Tabakov (Doitiez,
1932, (9), 24-31).— [In  Russian.] A  review.— S. G.

Thorium Oxide, a High-Temperature Refractory. Oscar H . Pritsche, 
H . B. Wahlin, and Joseph F. Ocstcrlc (Electrochem. Soc. Preprint, 1933, Sept. 
2S1-291).— An account is given of the methods used in making a thoria 
crucible of special design for a study of the positive ion emission of metals 
at high temperatures in tactio. 'T h o  thoria is prepared b y  repeated 
precipitation of tho hydroxide from commercial thorium nitrate, followed by 
precipitation and ignition of the oxalate. The resulting oxide is fused in a 
simple smothered carbon arc furnace to  produce a hard, glassy mass which 
is free from carbide provided that the arc is kept well covered w ith  thoria; 
this mass is ground to pass 100 mesh and, after moistening w ith thorium 
chloride solution, tam ped into moulds of suitable shape made of electrode 
graphite. The shapes are burnt in the mould at 1600° C. in an induction 
furnace, heated at 1000° C. in air to oxidize carbide formed on the outer 
surface, again burnt at 1600° C., and again heated at 1000° C-. in air. Magnesia 
crucibles can be made in  a similar way.— A. R . P.

New Super Refractory. Discussion of Tests and Operating Results 
[Siemensit]. Anon. (Found. Trade J ., 1933, 49, 17—18, 3 S ). See J., this 
volume, pp. 210, 328. The results of tests o f Siemensit, a new refractory, 
consisting of Cr.,03 20-40, A120 3 25-45, MgO 18-30, other constituents S -14%  
are described. The 3 main constituents are present as spinels, the others as 
silicates. The principal characteristics a re : (a) refractoriness, above Seger 
cone 42, (6) softening under a load of 2S-9 lb ./in .=, above 1800° C., (c) bulk 
density (including pipe) 3-2-3-4, ((/) heat conductivity, not yet determined, 
but more than that of magnesite, (e) expansion between 0C-1200° C., 1 -2-
1-4% , at higher temperatures about 2 % . Operating tests have been made on 
a large scale under works conditions.—-J. H . W.

Siemensit ”  in the Construction of Furnaces. Arthur Sprenger (Tomnd. 
Zeit., 1933, 57, 14-15, 39-40).— The results obtained over several years on a 
larye scale w ith tho Siemensit refractory are described; it has proved par
ticularly satisfactory for lining combustion chambers in which coal-dust 
firing is practised.— B. Bl.

Sintered Corundum. Otto Bär (Fcucningstcchnik, 1932, 20, 1 /4 -1  
Ceram. Abs., 1932. 12, 220).— Sintered corundum is obtained from  chemically 
pure alumina. During fine grinding some acid must Vie added because alumina 
powder forms a positive suspensoid in a watery suspension in contrast to  clays 
and kaolins which form a negative. I t  is shaped cither in gypsum moulds or by
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pressing. The firing takes place in electric furnaces or in gas furnaces fired to 
1800° 0 . Owing to a crystallization process of alumina particles in a solid 
state, the particles grow together in the a-modification and form a dease 
structure similar to granite. Chemically, sintered corundum consists o f 99-3- 
99-8% A120 3. I t  is resistant to a 6-hr. boiling with 10 or 30%  solution of 
caustic soda and to superheated water vapour. I t  is stable to fusions of Na20 , 
NaOH, Na2C 03, metallic aluminium, manganese iron, and other metallic 
alloys, to evaporation to dryness, and to glass and slag melts. I t  resists blast
furnace slag, lead carbonate, lead, and other metal silicates, lead boron glasses, 
glaze frits, and all silicate glasses. Its specific gravity is 3-9, hardness 9 
(Molls’ ), and porosity 0. Pyrometer tubes are gas tight when heated up to 
1720° C. and under an inner pressure of 776 mm. The thermal expansion 
between 20° and 800° C. is 80-10-10. Sintered corundum is also highly resistant 
to sudden changcs of temperature. I t  contains a resistance to pressure of 
5140 kg./cm .2 and a tensile strength of 350 kg./cm .2. The softening point lies 
near 1730° C. The deformation point could not be determined. Sintered 
corundum m ay be used for chemical vessels, pyrometer tubes, and as highly 
refractory material for small furnaces and laboratory vessels, &c.— S. G.

Sintered Corundum. Ren6 Leonhardt (Ind. Silicati, 1933, 11, 10-11; 
Ceram. Abs., 1933,12,227).— The manufacture, properties, and uses of sintered 
corundum products are detailed.— S. G.

Manufacture o£ Silicon Carbide and Artificial Corundum. A. C. (Rev. mat. 
trav.publ., No. 277, 1932, 425-426; Ceram. Abs., 1933, 12, 110).— Silicon 
carbide is produced from  coal (coke) and siliceous sand treated in an electric 
furnace. A t 1400° C. an amorphous material is obtained which has no 
refractory qualities, being too sensitive to oxidation. To secure a refractory 
product, the mixture is heated up to 1800° and 2200° C. to  obtain crystalliza
tion ; over this temperature silicon carbide is no longer stable and decom 
poses into its elements. The reaction is facilitated by  adding sea salt and 
sawdust. Corundum exists in nature and has 95 -98%  pure alumina, although 
the emery from  Naxos contains only 55 -60%  alumina. Some bauxites are 
easily transformed into crystallized alumina in an electric furnace at about 
2000° C. and an artificial corundum is thus obtained. Because of crystal
lization, corundum easily separates from impurities. There is a great difference 
between crystallized corundum obtained in such a way and bauxite which has 
simply been fused, because the latter has none of the qualities o f stability 
produced b y  crystallization.— S. G.

Manufacture o£ Electrocorundum and Silicon Carbide. R- Schneidler 
(Feuerfest, 1932, 8, 129-132; C era m . Abs., 1933,12, 62).— Aluminium oxide or 
alumina exists in 3 different crystallographie modifications : (1) the a-alumina 
(corundum) stable at high temperatures; (2) the metastable -/-alumina with a 
stability range up to  930° C., and (3) the 3-form. The alumina of the a-form 
and -/-form differ in that the -/-alumina is mostly amorphous, whilst corundum 
(a-alumina) forms aggregates with crystals besides having different physical 
properties. Electrocorundum is a crystallized a-aluminium oxide free from 
water and is produced in an electric arc furnace. I t  differs from artificial 
corundum (cupola furnace method, Thermit method) and natural corundum of 
purest form  (ruby and sapphire). The manufacture of artificial corundum 
consists morphologically in a conversion of the amorphous a-alumina into the 
crystalline a-form at over 930° C. The raw materials used for it are white and 
red bauxites, emery, and kaolin. Amorphous alumina of great purity is used 
for corundum of the highest alumina content. Silicon carbide is a pure artificial 
product and is formed from  its components, silica, and coal, in an electric 
resistance furnace. Patent literature dealing with the manufacture of 
corundum and silicon carbide refractories is discussed.— S. G.
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XVII.— HEAT-TREATMENT

(Continued from p. 526.)
Remarks on the Heat-Treatment of Duralumin. Jean Matter (dci’ers 

spéciaux, 1933, 8, 109-112).— M . discusses the influence of the time of heating, 
rate of cooling in  annealing, and the temperature of ageing 011 the character
istics of normal Duralumin. I t  is recommended that annealing should 
consist o f heating for some minutes at 400° C., except in the case of large 
pieces which require a longer time. The rate of cooling depends largely on 
the thickness of the pieces, which should bo coolcd separately. Ageing is 
considerably accelerated (a few hours as opposed to weeks) by  increasing the 
temperature from  0° to  100° C.— J. H . W .

The Heat-Treatment oi Hiduminium Alloys. Anon. (Metallurgia, 1933, 
8, 113).— Heat-treatment technique of the Hiduminium alloys varies according 
to the particular alloy to be treated, and it is of vital importance to use the 
most suitable treatment in order to obtain the most desired properties. The 
recommended heat-treatments for sand- and die-castings in “  R .R .50 ”  and 
“  R .R .53 ”  alloys are given, and it is stated that in the treatment of eastings 
with widely different variations of sections, additional care must be taken 
to prevent cracking or distortion due to differential contraction. The treat
ment of forgings and stampings in “  R .R .56 ”  and “  R .R .59 ”  alloys are also 
discussed and certain alternative treatments are mentioned. Consideration 
is also given to the treatment of castings in Hiduminium “  Y  ”  alloy, 
particularly to castings of intricate design and change of section.— J. W . D.

Application o i Tungsten W ire in the Electrical Industry and Principles 
of its Heat-Treatment. N. M. Zarubin and A. N. K optzik (Zvetnye Metally 
(The Non-Ferrous Metals), 1932, 189-204; C. Abs., 1933, 27, 3689).— [In 
Russian.] Recent progress in the manufacture and heat-treatment of 
tungsten wire is reviewed. An apparatus and the method for measuring 
the sag in tungsten wire are described. Heat-treating experiments are 
described for controlling the grain-size of wires with the addition of K 20 , 
S i0 2, and T h 0 2. Photomicrographs and a bibliography are given.— S. G.

Some Heat-Treatment Problems in the Automobile Factory. A . Mae- 
Lachlan (Proc. Inst. Automobile Eng., 1932-1933, 27, 478-501 ; discussion, 
502-505).— The heat-treatment of steel in automobile works is reviewed, the 
possibility of effecting economies being kept in view throughout. The 
treatment is essentially practical, the work embracing a discussion of the 
utilization of existing plant and personnel, and shop lay-out.— J. S. G. T.

X V II I .— W O R K IN G
(Continued from pp. 520-527.)

The Manufacture of Aluminium Foil. Anon. (Synthetic and Applied  
Finishes, 1933, M ay; also (reprints) Light Metals Research, 1933, 2, (28), 
8 -1 1 ; and Aluminium Broadcast, 1933, 4, (7), 16-18).— Aluminium foil is 
rolled from ingots 500 X 500 X 150 mm., which are cooled slowly in 
electrically-heated moulds and then machined all over to a depth of 1 cm. 
These are rolled to sheet 2 cm. thick in a reversible mill, cut to lengths of 
5 m., and annealed. Further reductions to 0-02 mm. thick are carried out 
in a foiling mill, after which two sheets are fed together through the rolls 
until the final thickness, which may be as small as 0-005 mm., is reached. A  
final anneal removes oil and produces the necessary softness.— J. C. C.

Lubrication for Deep-Drawing. E. E. Halls (Machinery (LoiuL), 1933, 
42, 453-457).— The requirements o f a lubricant for deep-drawing operations 
are discussed under the headings of ease of application, adherence, film 
strength, lubricity, corrosiveness, ease of removal, and cost. The character
istics of various oils, workshop mixtures, and proprietary compounds are 
considered.— J. C. C.
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72 :2 8  Cartridge Brass. H. Dureault (Mem. artill. franq., 1932, 11, 

385-408; Chim. et Ind., 1932, 29, 1088; C. Ahs., 1933, 27, 3693).— Like 
67 : 33 brass, 72 : 28 brass easily becomes work-hardened and loses its malle
ability, which can be restored only by  annealing. Tests with thick brasses 
showed that at the temperature corresponding with complete annealing 
72 : 28 brass has a greater elongation than 67 : 33 brass. I t  would appear 
advantageous, therefore, with 72 : 28 brass to endeavour to reduce the 
number of operations in the manufacture of cartridges and to increase the 
amount of work effected at each operation. Tests on thin brasses showed 
practically no difference between 72 : 28 and 67 : 33 brasses. I t  would seem, 
therefore, that the increase in the copper content cannot be depended on to 
guarantee the keeping qualities of the cartridges, and in order to prevent 
Assuring a complete annealing is essential.— S. G.

Methods of Working and Fabricating Magnesium Alloys. Anon. (Machinery 
(N .Y .), 1933, 39, 721-723).— The operations of casting, forging, pressing, 
rolling, drawing, and welding magnesium alloys are described in a general 
way.— J. C. C.

Spontaneous Combustion of M etals.-------Freitag (Oberfliichentechnik, 1933,
10, 107-108).— In working magnesium alloys, especially that containing 
86-2%  magnesium, 0-3%  silicon, and 13-5% copper, on the lathe the turnings 
frequently take Are. W ater and sand are useless for quenching such fires, 
but powdered carnallite rapidly smothers them by making a film of fused 
salt over the hot metal.— A. R . P.

Factors that Affect Machinability. F. R . Palmer (Metal Progress, 1933, 
23, (4), 17-19).— Hardness, toughness, microstructure, frictional properties, 
and tendency to  work-hardening are shown to affect the machinability, 
primarily of steels, but inferentially of other materials. Corrections both 
in machining practice and in selection of material are suggested.— P. M. C. R.

Advances in the Construction of Machinery for the Working of Sheet.
-------WTeil (Maschinenkonslrukteur, 1933, 66, (9/10), 59-67).— Recent examples
of bending and pressing machinery, punching and cutting plant are described 
and illustrated; diagrams of certain unusual sections are given.— P. M. C. R .

Tapping Monel Metal. Anon. (Machinery (Lcmd.), 1933, 42, 347).— In 
tapping Monel metal, the tough chips are apt to stick in the flutes of the tap. 
Methods of minimizing this trouble are briefly discussed.— J. C. C.

Materials for Cold-Heading. H. B. Pulsifer (Metal Progress, 1933, 23,
(3), 13—17).— The bolt industry is estimated to be capable of producing annually 
5000 million pieces by  the cold-heading process. This would require about
300,000 tons of material in wire form, the average sizes ranging from 0-16 in. 
to J in. in diameter. The process demands stock of high quality; properties 
of typical steels, brass, Everdur, Duronze, and Monel metal are tabulated. 
Materials must com bine high strength with low cost, and in practice this 
limits the choice to  the a-solid solutions of iron, copper, and nickel. Certain 
details of the process are modified according to the alloy selected. Possible 
sources o f defects in the wire are considered, and the importance of surface 
finish and of proper lubrication is emphasized.— P. M. C. R.

A Molybdenum-Titanium Carbide Cutting Material. Anon. (MetaUurgia, 
1933, 8, 62).— A  description of Cutanit, a new cutting material the 
components of which are molybdenum and titanium carbides of high purity, 
carburized in powder form. Its sp. gr. is much lower than that of other 
carbide materials o f a similar character, yet when cutting it generates less 
heat. Its Rockwell hardness is 83-85 on the 100 kg. scale, and it resists 
oxidation up to 900° C. It has given good results after extensive and 
exhaustive tests for a considerable time on a wide range of materials.— J. W. D.

The Tool-Metal “  Widia.”  Anon. (Maschinenkonslrukteur, 1933, 66, 
(11/12), 86-87).— The preparation of Widia tools is briefly described; necessary 
precautions are enumerated, and 6 varieties of Widia are tabulated with their
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Eke Heaiing o f  W ooden Pickling-Vats by Gas. Anon. (M axJunenkm -

ftruilear, 1933, 66, 9S-S9;.— An enclosed submersible gas-beating apparatus 
is described for us? in  Tats where steam-heating is not conveaieii.i, A  
com bustion cham ber o f  cast brass, into which are led supplies o f  gas o f  
compressed air, is almost entirely submerged in the "pickling f la i l ;  the 
products o f  com bustion are led ont "thronsh a  copper heating coil, Directions 
for use and certain possible modifications'are given-— P. }L  C. B .

Am algam ates Copper Plates. Anon. [England M i n . 1933,134,321;.—  
Describes a  m ethod o f amalgamating copper plates -sith a  soft mash o f  
« nmcga a a  chloride SiP'rj~ moistened -with 2 0 %  o f  crater, -with sufficient 
mercury disper3=sd ihrongh it .— E . Gr.
I ^ B a t o m c  IntraffTfT'ces oD Emgried and P o & h e d S ta tu es . H . Eaether 
(A a tvn n zs. 1933, 21, 54 1 :.— The changes undergone b y  the surfaces o f  metals 
(copper, sOtset. &ad xuckel) and the cleavage planes o f  certain salts <famng 
pohshing and barm shm g c a r e  t*sen studied b r  the electronic interference 
m etpoo. Idstal stirtaces polished on  em ery give relative! r  slight broadening 
o f the mzex&weace lines, bat, a fter finer polishing, broad interference lines 
appear ■wine.ti sre almost the same fo r  a ll metals, and d o  so t  correspond with 
the atcMBK cstazaoes in  1 he la ttice ; this is possibly due to  a transition from 
tne crysta^_me to  th e asx/rpbmss state,— J . W .

GEafiar, PcSihing, sad Btrrrg of JEcnd Meisl aid Psre 5k>«L Ar.cn. 
(Jfaeftpiisf (Ear. Eer.,1, 1S33, 77, 341-342,.—The applications, methods, 
and «s ic s  os iSe-iaawcs O K B te  of grinding, pushing, sad boffing Monel 
metaj. and pcre t-v 'zp,I are described atsd summarized in tabular form.

________________  —,J. H . W .
X X ,— J 0 I5 I5 G
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New Developments Lower Cost of Continuous-Furnace Brazing. C. L.

W est (Iron Age, 1933, 132, 15-16, 66).— Data are given on different brazing 
materials and on the fitting and the preparation of the parts to  be joined, 
as well as on the operation and scope of continuous-furnacc brazing.— J. H. W .

Copper Brazing. C. L. W est (Metal Progress, 1933, 24, (1), 44-47).—  
Brazing in a controlled atmosphere increases both econom y and efficiency 
b y  making it possible to join  rigidly and strongly m any simple units in one 
operation. The brazing material is placed in convenient form  on or near the 
joint to be made and on melting enters and fills the joint. A  list o f typical 
assemblies is given. Brazing materials include silver solders, certain brass 
alloys, and copper. The preparation of joints is described, and suitable types 
of furnace are considered. Brazed joints are stated to be stronger than those 
made by  the rather cheaper projection welding process. Examples of brazed 
assemblies are described.— P. M. C. R .

Soldering, Brazing, and Welding of Stainless Steels. A . Eyles (Mech. 
World, 1933, 93, 306-30S).— The technique essential to good results in 
soldering, brazing, and welding stainless steels, is discussed. The necessity 
for brazing solders to  be free from  impurities, particularly tin and lead, is 
pointed out. For use with silver solders the flux recommended consists of 
equal parts of calcined borax, and boracic acid made into a paste with 
concentrated zinc chloride solution.— F. J.

Cadmium Solders. Anon. (Machinery (Lond,), 1933, 42, 162-163; corre
spondence, 369).— Details are given of the com position and uses of a number of 
alloys containing cadmium. These are grouped as fusible alloys, soft 
solders, silver solders, brazing solders, and aluminium solders.— J. C. C.

Some Economic Aspects o f Welding Aluminium. D . E. Roberts (Met. 
hid , (N .Y .), 1933, 31, 61-62 ; and (short abstract) Met. Ind. (Lond.), 1933, 42, 
380).— Paper read before the International Acetylene Association at Phila
delphia, N ov. 16-13, 1932. Comparison of the costs of oxy-acetylene and 
oxy-hydrogcn flames for large-scale welding of aluminium shows an advantage 
of 47%  in favour of the former.— A. R . P.

On the Welding of Aluminium and of Its Alloys. H . Bohner (Alluminio, 
1933, 7, 100-102).— Cf. J., this volum e, p. 331. Buchholz’s paper (see this 
J., 1932, 50, 257) is discussed. The structure and mechanical properties of 
welded joints of light alloys, and particular]}' those of heat-treated alloys, are 
materially affected by the welding operation, but may be restored by  further 
heat-treatment. In cold-worked alloys, the mechanical properties are per
manently alfectcd. Contrary to the statement of Buchholz, the welding method 
has no influence on the properties of the jo in t : if the welding is correctly done, 
oxy-hydrogen and oxy-acetylene welds will have the same mechanical pro
perties. Cold-riveting of aluminium alloys is always possible, and gives good 
results, provided that certain elementary precautions are observed.— G. G.

A Canoe of Welded Aluminium. Anon. (Fiamma Ossiacetilenica, 1933, 
8, (2), 6 0 -6 2 ; and Soudeur-Coupeur, 1933,12, (4), 10-12).— A detailed descrip
tion of the construction from  sheet aluminium, welded by  oxy-acetylene, is 
given. The canoe will carry two persons, is about 17 ft. long, weighs 60 lb., 
and has 2 air tanks for safety.— H . W . G. H.

Fluxing is Indispensable [for Welding Aluminium]. Anon. ( Fiamma 
Ossiacetilenica, 1933, 8, (4), 51-54).— The formation of vitreous alumina in 
the welding of aluminium is shown in photomicrographs, and Odam’s 
attempts to find a suitable flux for the autogenous welding of aluminium are 
mentioned.— G. G.

Welded Aluminium Articles. Anon. (Fiamma Ossiacetilenica, 1933, 8,
(4), 55-57).— The use of welded aluminium in the manufacture of reservoirs, 
mixers, radiators, cars, moving pent-houses, &c., is illustrated.— G. G.

Welding of Light Alloy Castings. Anon. (Fiamma Ossiacetilenica, 1933, 
8, (4), 58-59).— Deals with the repair o f gear boxes, &c.— G. G.
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Welding Aluminium with the Metallic Arc. John J. Bowman (Machinery 

(N .Y . ), 1933, 39, 403—106).— Arc welding of aluminium is possible provided 
a flux is used. Electrodes made from a 5 %  silicon alloy, coated with a rather 
heavy layer of flux, are recommended. Arc welds are always slightly porous. 
Complete removal of flux by  washing in 10%  acid solution is essential.— J. C. C.

Resistance Welding of Aluminium and Its Alloys. D . I. Bohn and G. 0 . 
Hoglund (Amer. Soc. Mech. Eng. Preprint, 1933).— Spot and seam welding 
o f aluminium and its alloys require a high thermal gradient from  the weld 
point to the sheet surface, and the weld is made with metal in the molten 
state. Pressure between electrodes is important. Existing methods used 
for steel welding are not applicable without modification.— W . P. R .

Repair Methods on Damaged All-Metal Coaches. A. J. T. Eyles (Loco
motive, 1933, 39, 184-185).— Discusses the advantages of fusion welding of 
aluminium over soldering and describes appropriate technique.— P. M. C. R.

The Welding of Brass and Bronze Sheets. Herbert Herrmann (Met. 
Ind. (Lond.), 1933, 43, 145-148).— Owing to the oxidation and vaporization 
of the alloying constituents, brass and bronze require a somewhat different 
technique from  that of copper, (1) in the introduction of small quantities of 
some metal or metalloid, such as aluminium or phosphorus, exhibiting a 
larger deoxidizing effect than the zinc or tin, so protecting these metals from 
the oxidizing effect o f the cuprous oxide, and (2) in the use of a flux having 
a protective effect and a solvent action on the zinc and tin oxides produced. 
The use of the deoxidizers, the composition of fluxes and welding rods, 
failures in brass welding, the technique of welding sheet, and the avoidance 
o f buckling, flame control, and the differences between brass and bronze 
welding are discussed.— J. II. W.

Repairing Foundry Castings by Autogenous Welding. H. Gerbeaux (Bull. 
Assoc. Tech. Fonderie, 1933, 7, 1-15).— A  discussion of this essential part of 
present-day foundry practice. The methods employed are illustrated by 
typical examples, and full details are given of the technique which is necessary 
in order to produce a, good weld. Thermit, ordinary acetylene, and arc welding 
are the principal processes described. Photomicrographs of good welds are 
included to show that true penetration and union have occurred in the examples 
cited. A  short section is devoted to brazing.— W . A. C. N.

The Welding of High Nickel Alloys. J. G. Schoener and F. G. Flocke (./. 
Amer. Weld. Soc., 1932,11,(11), 18-22).— Metallic arc welding of Monel metal, 
nickel, Inco chrome nickel, and nickel-clad steel is discussed. Covered elec
trodes are used with reversed polarity and the nature of the flux coating is 
extremely important. A  heavy coating containing ferro-titanium is recom 
mended.— H. W . G. H.

Welding of Nickel and Nickel Alloys. Herbert Herrmann (Metallurgist 
(Suppt. to  Engineer), 1933, 9, 30-32).— The welding of nickel is unfavourably 
affected b y  the “  hot-short ”  range which exists at 800°-1050° C., and the 
capacity o f the metal for absorbing gases, which leads to embrittlement. 
Oxygen is less injurious than sulphur, which separates at the crystal 
boundaries. Oxy-hydrogen is not practicable and oxy-acetylene is the only 
suitable autogenous process, the acetylene being necessarily pure. Adjust
ment o f the character o f the flame is important. Welding rods may be of 
nickel or alloy containing a deoxidizer. The effects of various deoxidizers 
and fluxes are discussed. The special fluxes for the purpose are based on 
borax-boric acid deoxidant mixtures and are applied as an alcohol paste. 
Methods of jigging are discussed as well as various points of manipulation. 
Hammer welding of nickel is possible, although requiring much skill and 
attention to  temperature and type of support for the welding. Careful 
cleaning before welding is essential. Nickel alloys behave similarly to nickel 
in welding, except nickel silvers, which more nearly resemble brass.— R . G.
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The Principles o i Bronze-Welding. A . R . Lytle (./. Am er. Weld. Soc., 

1932,11, (12), 14-17).— The characteristics o f bronze-welding rods and correct 
methods of use are described. Joints in ferrous metals are mainly considered.

— H . W . G. H .
Fundamental Research Problems in Welding. Anon. (J. Amer. Weld. Soc.,

1932, 11, (12), 18-26).— A review, com piled b y  the Fundamental Research 
Committee of the American Bureau o f W elding, o f the more im portant pro
blems requiring investigation and a list o f researches already in progress. The 
Bureau is a join t research Board affiliated to the American W elding Society 
and the National Research Council. — H. W . G. H.

Advances in Welding Technique. W olf von Bleichert (A n z. Berg-, Hiitten- u. 
M asch., 1933, 55, (34), 4 -5 ).— A  descript ion o f recent improvement s in welding 
technique.— B. Bl.

Welding Ferrous and Non-Ferrous Metals. W . C. Freeman {Found. 
Trade J ., 1933, 48, 342).— Abstract of a paper (and discussion) read before 
the Midland Section of the Institute o f W elding Engineers. Briefly describes 
the manufacture of acetylene for oxy-acetylene welding and the use of this 
process for the welding of copper, aluminium, and cast iron and for cutting
metals.— J. H . W . b

Copper-Hydrogen Welding a Quantity-Production Process. W . W .
Anderson {Iron  Age, 1933, 131, 538-539).— Copper-hydrogen welding is said to 
produce a join t stronger than the steel. The nature and applications of the 
process are outlined.— J. H. W .

Welding Difficulties. Anon. (Werlczeug (Suppt. to  Maschinenlconstrulctcur),
1933, 9, (11/12), 11S-120).— A  consideration of the oxy-acetylene welding of 
iron sheet, galvanized sheet, and special steels is followed b y  a review of the 
special difficulties presented b y  coppcr, lead, zinc, nickel, and Monel metal. 
Suitable fluxes, and adjustments of flame, are suggested, and the injurious 
nature of certain impurities is indicated. Some safety precautions are given.

— P. M. C. R ,
Welding as a Maintenance Tool. E . L . Quinn (Blast Fur. and Steel 

Plant, 1933, 21, (3), 161-164).— A  general review of the application of the 
process, reference being made to non-ferrous metal technique. Stress is 
laid oil the need for care in selecting the proper rod for the different materials.

— R . Gr.
Notes on Autogenous Welding. Anon. (Locomotive, 1933, 39, 57-58).— A  

description of economical welding practice as carried out in the workshops of 
the New Zealand Government Railways.— P. M. C. R .

Simple Tests for Identifying Metals. Anon. (Iron  Age, 1933, 132, facing 
p. 26).— A  table showing methods of identifying ferrous alloys, copper, brass 
and bronze, aluminium and its alloys, Monel metal, nickel and lead by  
appearance and chip, spark and blowpipe tests. This table has been drawn 
up by the Linde A ir Products Co., New York, to facilitate the identification 
of metals that are to  be oxy-acetylene welded, particularly in maintenance 
work.— J. H . W .

Recent Advances and Future Expectations o£ the Oxyacetylene Process.
James H . Critchett (J. Am er. Weld, Soc., 1932, 11, (12), S -9).— A  review of 
modern developments and some prophecies for the future— blowpipes of 
greater thermal efficiency, applications to new alloys and to non-metallie 
materials, uses other than welding, such as localized heat-treatment.

— II. W . G. II.
Electric Welding or Autogenous Gas W elding? K arl Tewes (A nz. Berg-, 

Hiitten-u. Masch., 1933, 55, (17), 20-22).—-The advantages and disadvantages 
of these methods of welding are compared.— B. Bl.
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Acetylene from Cylinders or from Gas-Generators ? Anon. {Ans. Bern-,

utten- u. M a sch , 1933, 55, (25), 4 -5 ).— A  comparison of the advantages and 
c œ t d i ï a - B  B Îakmg aocty supplies from these sources with comparative

Determination of the Capacity of Acetylene Generators. Michel Rochetto 
i  ,", Soudeurs, 1932, 3, 739-750).— An exhaustive

rcp oit presented by do L . on behalf o f a Committee appointed by the Société 
des Ingénieurs Soudeurs. The particulars usually given by  the makers— viz. 
maximum thickness of metal which can be welded and/or cut, number of blow 
pipes which can bo operated for a given time, and charge of carbide, are not 
sufficient to define the size and capacity of a generator. The Committee has 
accordingly exam ined the im portant factors and recommends a standard 
specification for generators; a standard name-plate giving the essential 
characteristics and bearing the official stamp of an authority independent of 
' ie manufacturers, and revision of the regulations for testing generators.

— H. W . G. H.
Electric Welding— Arc and Resistance Welding. International Congress 

ot Electricity. Anon. (Science et Industrie, 1933, 17, 146).— An abstract of 
iieport J\o. 10 (Section 12). Recent developments include the protected- 
are m ethod and the atom ic hydrogen process. Autom atic arc-welding 
machines are described and their extended applications in industry arc 
reviewed.— P. M. C. R.

Electric Double Spot Welding. Anon. (Maschincnkonstrukteur, 1933, 66, 
\ e “  double spot ”  welding machine described and illustrated is 

said to obviatô certain disadvantages and limitations of the ordinary spot, 
arc, and autogenous welding processes. The side-by-side setting of the 
electrodes renders the machine especially suitable for the attachment of thin 
sheet to heavier structural members, as in aero work and some types of 
building construction. Overheating is avoided, and the adaptability of 
the installation enables it  to bo applied to largo pieces and to the making of 
joints in parts which are difficult o f access.— P. M. C. R.

A New Welding Process. John C. Arrowsmith (Aircraft Eng., Workshop 
I  roan. Section, 1933, 5, (48), 9-10).— The Budd “  Shot-weld ”  process is 
described, and advantages aro claimed in uniformity of properties o f the 
individual welds, automatic indication of the use of incorrect conditions of 
welding, and a permanent record of the electrical conditions employed in 
every weld. Results of shear tests on welds in a corrosion-resisting steel are 
given.— H. S.

New Electrode for Welding Aluminium. Anon. (Power, 1932, 75, 673).—  
See this volume, p . 100.— P. J.

Electric Welding. R . Brermeeke and A. Franke (Anz. Berg-, Hiitten- u. 
Masch., 1933, 55, (52), 3 -4 ).— A short description of modem  welding machines 
and apparatus as shown at the Electric Heat Exhibition in Essen.— B. Bl.

Electrical Plant Auxiliaries: Electric Welding. Anon. (Fuel Economist,
1933, 8, 613-615).— Types of welding sets are described and illustrated and 
economies that can bo effected b y  electric welding as against replacement are 
briefly discussed. The selection of elcctrodes for special work is referred to.

— J. S. G. T.
Sources of Supply for Electric Welding, Particularly D.C. Generators. J .

Berger (Bull. Soc. Franç. Elect., 1931, 1, 8 5 6 ^ 7 8 ; Sci. Abs., 1932, [B j, 35, 
23).— Graphical methods arc used to determine the best characteristics for 
such machines, and the machines dealt with include the compound generator 
and the separately-excited machine, with lesser reference to the shunt-wound 
machine with and without separate excitation. Spécial generators are then 
considered in which the polar faces are split and a local short-circuited flux- 
path results, which modifies the normal armature reaction to produce a
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constant current independently of the load circuit. Other machines with 
modified poles and short-circuiting brushes, including the Alsthom, are 
described, and oscillograms show some of the characteristics. Finally, a 
brief reference is made to  the generation of 1-phase current for welding.— S. G.

X X I,— IN DU STRIAL USES AND APPLICATIONS
(Continued from pp. 52!>-533.)

Aluminium at the XlVth Exhibition, Milan. Anon. (Alluminio, 1933, 2, 
159-165).— An illustrated description of the exhibit.— G. G.

Aluminium in the Cotton and W ool Industries. John R . W hitelegg (Textile 
Manufacturer, 1933,59, 2 4 1 -2 4 1 a , 2S2-2S3).— An illustrated article describing 
the uses and advantages of the aluminium alloys “  2L5,”  “  3L11,”  “ Y ,”  
and Silumin in the manufactures of various pulleys, rollers, reels, and other 
parts o f textile machinery where lightness com bined with strength is required.

— A. R . P.
Aluminium in the Equipment of Varnish Manufacturers. C. Bianehi 

(Alluminio, 1933, 2, 90-97).— An illustrated article, in which all the possible 
uses of aluminium in the manufacture of varnishes and paints, boiling, cold 
solution, mixing, distillation, filtration, and transportation are discussed and 
demonstrated.— G. G.

Demountable Walls for Power Plant Construction. R . B. Horner (Power 
Plani Eng., 1933. 37, 172).— The use of aluminium-clad sections in building 
construction is claimed to be econom ical in erection and replacement, and to 
give simple, durable, and weather-tight structures. A  section illustrated 
consists o f two 18-gauge aluminium sheets, between which is fixed rock-wool 
insulating material. Supports and attachments are made of aluminium.

— P. M. C. R .
Use of Aluminium in Collieries. T . R . Barnard (Colliery Eng., 1933, 10, 

233).— B. considers that aluminium and Duralumin should find more extended 
application in colliery work. He suggests the lightening of cages, convevor 
pans,^ props, and bank-bars by the substitution of Duralumin for steel. 
Aluminium paint com bines with'high protective quality considerable reflecting 
power, involving a useful gain in underground illumination. Other uses arc 
suggested.— P. M. C. R .

A Tower 500 Metres High [in Aluminium Alloy). M. Dornig (Allum inio,
1933. 2, 154-15S).— An illustrated description.— G. G.

The Use of Aluminium in Conductors of High-Voltage Electrical Lines. 
Anon. (Alluminio, 1933. 2, 35-39).— Statistical. Germany has 27.034 km. 
of high-voltage lines. 10.1S5T km. of which arc aluminium. Aldrey, or 
aluminium-steel and 130 km. bronze. In France there are 32.624 km. of 
conductors carrying more than 30 k v . ; 22,723 km. o f these are copper, 73SS km. 
pure aluminium, 2306 km. aluminium-steel, and 1SS km. o f Alm elec-Aldrey. 
In Switzerland, o f 7309-1 km. of electrical lines carrvinu over 30 kv. 4651*S 
are copper, 32-5 bronze, and 2624S in aluminium, aluminium-steel, and 
Aldrey. In England (not including the Grid System), 7727 km. of the 
9114 km. o f old lines arc alum inium-steel. In  the United States (1929) 
there are $77 lines with 06,000 v. or more (38,000 km.), o f which 350 are in 
aluiuinium-steel (22,500 km.). The use of aluminium conductors in the rural 
electrification of various districts (1931-1932) is verv considerable. In Italy, 
o f the 83.960 km. o f high-voltage lines (31.266 with over 30 kv.) onlv 1091 km. 
are aluminium, Aldrey, or alum inium -steel, the remainder being copper.

_Q Q
A  Metal Tender for “  Britannia,’ ’ Anon. [M otor Boat, 1933. 59, 17).— A  

description o f a launch built for the R oyal yacht “  Britannia ”  which has been 
constructed almost entirely o f MG7 alloy’  The main structure is o f ancles
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and d a tes  o f this material, and castings of the same alloy are used for the 
rudder, deck fittings, stern tube, and propeller. As a result o f using this 
light alloy, the weight of the com plete craft with its 10-20 h.p. engine has 
been kept down to  9 cwt.— J. W . D.

Light Alloys Cut Weight. Anon. (Automotive Ind., 1933, 69, (3), 69 - 
i rccen  ̂ Diesel engine intended for commercial vehicles weighs
lo*4 lb. per h.p., largely through the extensive use of light alloys. Magnesium 
a lloy castings are used for sump and crank-case; the crank and piston pins 
bear directly on aluminium alloy rods. Pistons are of “  Y  ”  alloy.— P. M. C. R .

More Aluminium Utilized to Increase Car Efficiency. Anon. (Daily Metal 
Reporter, 1933, 33, (40), 5 -6 ).— The use of aluminium cylinder heads in 
automobile work is steadily increasing. Reference is made to  an address 
delivered by F. I . Kishline before the Society o f Automotive Engineers in 
which the superiority o f the aluminium over the cast-iron head is emphasized*

__ P  Q
Light Alloy Body Construction. Anon. (Tram, and Rail. World, 1933, 

<3,143).—-An account is given o f the Burlingham system of body construction. 
Its principle is the adoption o f unit sections, all parts being standardized 
and easily removable for repair or replacement. A  standard aluminium- 
silicon alloy (Adm iralty specification) is employed for cast parts; fillets, 
plating and edgings are o f aluminium sheet, and for girders and other heavily 
strained members a strong forged light alloy is used. At no point do 2 metal 
surfaces touch, and no riveted structures are u sed : welded parts and welding 
instructions are greatly simplified.— P. 31. C. R .

Silumin Castings in the Motor Industry. Anon. {AutomdbiUech. Z., 1933, 
36, 67-6S).—-The properties of Silumin are reviewed. Recently developed 
alloys o f this class, Silumin-^ and Silumin-y, are described, and the properties 
o f ordinary Silumin, eoppar-Silumin, Silumin-^, and Silumin-y, the latter 
with and without special heat-treatment, are tabulated for both sand- and 
chill-castings.— P. 31. C. P..

An Aluminium Alloy Piston of Controlled Expansion. Anon. (Nickel 
Bulletin, 1933, 6, 51-52).— T o overcome the large thermal expansion o f  
aluminium alloys for use as piston heads, the alloy is poured into a die in 

-*laS >̂een lnsertec* a bridge o f low-expansion alloy containing nickel, 
rhe bridge is thus securely keyed into position, and serves as a gudgeon pin 
bearing and prevents undue radial expansion o f the piston-head when the 
metal becomes hot.— J. H . W .

First Power-Driven Railway Coach with AH-Alnmininm Body. Anon. 
(Machinery (A . Y .), 1933, 39, 673-674).— A brief illustrated account is given 
of the construction o f the “  Autotram ”  railway coach.— J. C. C.

Light Alloys Help Make Possible the Autotrain, Latest Development in 
Railway Cars. Anon. (M et. Ind. (S .Y .u  1933. 31, 135).— A  petrol-driven 
railway car with seats for 42 persons and capable o f  70 m.p.h. has just been 
built in A m erica; all the superstructure and the wheels are made o f aluminium 
alloys, and the whole is m ounted on steel bogies. The car is stated to  be
18,000 lb. lighter than a similar steel car would be.— A- R- P .

On Duralumin in Means of Communication i Automobiles, Aeroplanes, and
Airships;. ------- Arnzten (Aluminium , 1933, 15, (3), 1-4,-— A  review o f  the
uses o f aluminium allovs in vehicles driven b v  internal-combust ion engines.

— A . R . P.
Calculations for Dnralamin Constructions. M. Pnbellier {Arts el M iiier-,

1933, 86, 213-230).— A  large number o f  data and form ate com monly used in 
structural work have been collected and adapted for the use o f Duralumin 
constructions.— J. H . W .

Alumininm-Magnesinm Mirrors. Hiram W . Edward?. (Phyt. Rev., 1933,
[ii], 43, 205).— A  note. Mirrors were prepared b y  evaporating a  mixture
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o f aluminium and magnesium in a vacuum, and were deposited on 
glass.^ T hey reflected from  93 to 94%  of red, green, and blue light incident 
at 10 , whilst a silver mirror gave values of 95%  and 85%  for red and blue 
light, respectively, so that the aluminium-magncsium mirror has a great 
advantage when used with short wave-lengths.— W . H .-R .

Evaporation Technique for Aluminium [Preparation of Aluminium Mirrors 1
John Strong [Phys. Jtiev., 1933, [ii], 43, 498).— A  note. Mirrors made by  
evaporating aluminium are superior to  those of silver as regards permanency, 
inertness to corrosive agents, adherence to glass, and reflectivity in the ultra
violet. Methods are described for volatilizing aluminium bv means o f a 
tungsten helix.— W . H .-R .

Tests for Aluminium Foil from the Viewpoint of its Suitability as a Wrap
ping Material for Cut Bread. K . Seidel (Z. Unlers. Lebensm., 1933, 65, 104- 
106; Bril. Chan. 1933, [B ], 310).— Solubilities in 100 c .c . o f 0-25iV- and 
0*5i\ -acetic acid, 0*2oi\ - and 0*5A -lactic acid, 0*25i\r-phosphoric acid, and an 
aqueous extract o f pumpernickel are recorded after 3 days at 20° C \ 
satisfactory specimen (100 m g.) lost 0, 10, 2-S, 4-5, 135-3, and 0 m^./lOO cm 
respectively.— S. G.

Thermal Insulation with Aluminium Foil. Ralph B . Mason (Indust. 
and Eng. C hem., 1933, 25, 245-255).— One method of using aluminium foil 
for insulation is to provide a framework which supports the foil and forms a 
series o f air-cells between the foil surfaces; the other is first to  crumple the 
foil and then partly stretch it so that the resulting wrinkles separate the sheets 
when laid against each other and provide the necessary air cells. The results 
o f an extensive investigation o f the efficiency of different tvpes o f insulation 
are described. Distances of }  in. between foils o f the plain air-cell type ^ave 
the highest resistance to  heat-flow. Insulations with corrugated separators 
were slightly inferior to the plain air-cell type-. Crumpled'" foil insulations 
were slightly inferior to the corrugated structures. B v using the m in im u m  
amount o f separator material o f high thermal resistance the foil insulation 
of the air-cell type can be made to  approximate the thermal resistance of 
quiet air, i.e. to  eliminate practically all the heat ordinarily transmitted bv  
radiation. The secret lies in the low  thermal emissivity of the bright 
aluminium surface.— F. J . * °

Paints Wet Surfaces. Anon. (Eng. and. M in. J ., 1933, 134, 125).— A  note 
on the aluminium p u n t known as Triple-A X o . 44 Aluminium Vehicle, con 
sisting o f  aluminium powder in a  black vehicle made from  coal tar. The 
naphtha vehicle displaces any water on the metal surface and penetrates rust, 
giving a good protective coating.— R . Gr.

Heat-Resisting Coatings on Metallic Surfaces. Anon. (Maschinenkon- 
strukteur, 1933, 66, (9/10), 72).— Aluminium pow der affords efficient protection 
to metallic surfaces when applied in suspension in  a suitable veh icle; the 
choice o f the latter is lim ited by service conditions, shellac, copal, and nitro
cellulose proving unsatisfactory. Certain synthetic products, e.g. the con 
densation product of glycerin and phthalic acid, afford a sufficiently resistant 
medium. On heating, the organic portion is eliminated w ithout blackenin'* 
or gumming, leaving an evenly-distributed coating o f metallic powder! 
Although aluminium powder finds the widest application, other metals can 
be used in the same w ay.— 1J. M. C. R ,

Aluminium Primer. [I.— ] Durability of Paint on Longleaf and Shortleaf 
Pine. F. L . Brow ne; { I I — ] Why Mill Prime? R . I. W ray ; [ m .— ] Mill 
Priming and Trade Promotion. J . F . Carter (Southern Lumberman, 1933
le b .  1, and (abstract) Aluminium Broadcast, 1933, 4, (7), 25-28).__References
are made to  the use and advantages o f aluminium paint as a priming coat.

— J. C. C.'



1933984  ° Û Ut ?;931LeveL Anon‘ ( » a n y  Metal Reporter,33, (4:/), 1, 6).— The 1932 production of new aluminium in the U S  A  
amounted to 104,885,000 lb., as against 177,544,000 lb. in 1931. Certain 
Drancnes o f the industry, however, show an increase, notably in constructional 
work and in aircraft.— P. M. C. R .

Welded Alloy Bucket Lips Cut Trenching Costs [Stelliting]. George Svkes 
(Eng. Aew s Record, 1933, 110, 215).— In a ladder-type trench excavator, 
(ilSoing  teeth hard-surfaced with a cobalt-chrom ium -tungsten alloy (Stellite) 
were capable of further work after digging 28,000 ft. of trench. Steel teeth 
needed replacing after digging 2000 ft.— J. C. C.

Report of Committee B-5 [of A.S.T.M.] on Copper and Copper Alloys, Cast 
and Wrought. G. H . Mathewson and D. K . Crampton (Amer. Soc. Test, 
i  a j epnni‘ 1933> I-®)-— Numerous modifications in certain existing 

standards— especially for com position brass or ounce metal sand-eastings, 
and lor  yellow  brass sand-castings— are given. In  general, they indicate a 
tightening up of the specification limits. Certain other alterations in tentative 
standards for copper tubing, condenser tubes in general, copper bars and 
plates for locom otive fireboxes, and brass piping are recommended.— W  N 
„  Wbatto Look For in Selecting [Telephone] Cords. J. D. Williams (Telephone 

1J33, 37, (2), 13, 22).— Solid copper wires were the first type used for 
telephone cords, but they rapidly became brittle. The fine" tinsel type 
followed, but the resistance increased rapidly with wear and the life was 
short. Thin copper ribbon was next tried, but crystallization caused brittle
ness and increased resistance. Steel-cored cords were found to  be somewhat 
too inflexible. Finally, a bronze alloy o f which the resistance remained 
constant despite repeated flexure was developed. Two layers o f 0-001 in. 
thick ribbon are spiralled over a cotton thread, and six of the resulting strands 
are form ed into a rop e ; the outer insulation is then added.— H. F. G.

j  Manufacture of Cocks and Taps— The Use of Cupriferous Metals in this 
Industry. A . Chaplet (Cuivre ei Laiton, 1933, 6, 57-iiS, 111-118).— An 
exceedingly clear and fu lly  illustrated description o f the main types o f taps 
and 'valves used for dom estic and industrial purposes. The article is divided 
into 3 sections dealing respectively w ith : (1) barrel taps and those o f the 
ordinary dom estic variety; (2) plug valves, and (3) sluice valves. Single 
and multiple way taps are included in  the three classes. Details o f con
struction are given in the m ajority o f  the examples quoted.— W . A- C- N.

El Paso Replaces Unstable Service Pipes with Copper. Anon. [Daily Metal 
Reporter, 1933, 33, (29), 3).— The low  price of copper has enabled the W ater
works Department of E l Paso, Texas, U .S.A., to  replace worn iron service 
pipes by  copper piping. So far about one third have been thus replaced. 
It is stated that the iron pipes last from  2 to  15 years, according to the type of 
soil, but that in the Department’s opinion the copper piping should need no 
replacements for about 100 years.— P. JL C. R .

Merimet Copper-Fahric Material Developed for Automobile Roofs. Anon. 
(Automotive Ind., 1933, 38, 192).— Merimet, a new material for automobile 
roofing, consists of thin copper sheet, a special adhesive o f great flexibility 
being used to  attach it to  strong waterproofed cotton fabric. Decorative 
finishes are easily applied, and the material is said to  have higb wearing 
qualities and to  be free from warping with variations of temperature.— P. R .

Use of Lead and Copper Service Pipes. Anon. (Public Work*, 1931. 62,
(10), 2 0 ; Public Health Eng. Abs., 1932, 12, W , 1).— Gives a summary o f the 
replies received to  questions : “  H ow  many lead services have you  in use ? “  

H ow  many copper ? ” , which were included in a questionnaire sent to water 
works engineers. Of the 663 cities which replied, 310 use lead and 251 
use copper service pipes. Of those using copper, all but 64 have lead service 
pipes in use also.—B. G.

V O L . L I I I .  q q
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Absorption of Lead by Tooth-Pastes from Tinned-Lead Tubes. V.

rm  , o e (Z -JHnters- Lebensm., 1933, 65, 176-181; Brit. Chan. Abe., 1933, 
The quantities found in the paste ranged from 0-5 to 37 mg. of 

P^r 100 grm. and 0-1-S of lead at the time of purchase, and increased to 
139 and 3 1 , respectively, after up to  12 weeks’ storage. Storage for periods 
up to 4 years produced increases (up to 357 and 2-8, respectively), decreases, 
and no change in the tin and lead contents, and the amounts found appear 
to bear no definite relation to the reaction or A  of the paste. A  suitable lead 
content for the tubes is 10o, and the tin  coating usually corresponds to
0-12 grm. per 100 cm.*.— S. G.

General Electric Receives Large Mercury Shipment for Generating Power. 
Anon. (Blast Fur. and Steel Plant, 1933, 21, 27).— A note. 540,000 lb. o f 
mercury will be used in the new 20,000-kw. mercury turbine at the Kearney 
power station, New Jersey. The total order represented S90„  of the mercur'v 
consumed in the U.S.A. in an average year.— R . Gr.

M e l - t o m u “  Alloy [Cronite] 'Furnace Bars. Anon. (Nickel Bull., 
KW3, 6, 1).— Furnace bars made o f modified Cronite, after being subjected 

a \ oar s more or less continuous exposure to washed producer gas containing 
sulphur at a working temperature of 1000= C., were almost indistinguishable 
from  new.— J. H . W .
, o  ^eat-Resisting Metals in the Pottery Industry. J . Ferdinand Kavser 
( Pottery Gaz.. 1932. 57, 1493-1494; Ceram. Abs.. 1933, 12, 69).— To m eet'the 
variable needs in the pottery industry a number of different heat-resisting 
alloys have been developed, each having its own special characteristics. The 
most essential characteristic was surface stability at high temperatures, which 
was comparatively easy to attain. \ arious uses o f heat-resisting alloys in the 
vitreous enamelling industry, the pottery industry, the alass industry, and in 
metal recuperators are listed.— S. G. '

The New “ Z m k an ”  Sheet in Automobile, Motor, and Aero Construction, 
f  • Kesper ( If erb^ug (Suppt. to Ma&Mnenkonatnikteur), 1933, 9, 129- 

131).— Zm c sheet containing a small admixture o f aluminium is rolled together 
with aluminium sheet, and subsequently aluminium-plated. The product 
is said to resist corrosion by water, dry and moist air, carbon dioxide, hydrogen 
sulphide, smoke, soot, and many organic acids. It is further claimed that 
¿m kan  retains its bnght appearance for a long time. Mechanical properties 
are given for 3 qualities o f  the material; an elongation o f 4 0 -6 5 °o is claimed 
for the “  normal or softest quality. The material can therefore be easilv 
drawn and shaped. Heat-treatment at 150=-3005 C. causes migration o'f 
aluminium into the zinc, with marked hardening and strengthening effects, 
iinkan is very light, and may be expected to replace copper, aluminium, 

nickel, and brass sheet for many purposes. M any possible applications are 
suggested.— P. M. C. R .

Zinc-Base Alloy Die-Castings Find Steadily Widening Field of Automotive
Application. Joseph Gesehelin (Automotive Ind.. 1933, 69, 7 2 -7 5 )__The
adoption o f die-castings in automobile construction has led to econom y 
due to lessening or elimination o f finishing and machining, the replacement of 
expensive fabrication by inexpensive dies, the possibility ¿ f  producing intricate 
forms, and to  the possibility o f obtaining simple design, uniform structure, 
and thm sections. Some uses of zinc-base die-castings are tabulated, as 
are the effects of normal agoing on certain important physical properties of 
Zamak alloys. The impact strength, tensile strength, and elongation of 

esc alloys are compared in a table with those of sand-east malleable iron, 
sand-cast brass, and die-east aluminium alloys (type not stated). Lines of 
further investigation are indicated.— P. M. 0 . U.

Zinc-N ickel Accumulator. Anon, (Automobiltech. Z .. 1933, 85, 519V —  
Ih e  accumulator described has an e.m .f, o f 1-9 y „  as against the 1-3 v
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’ at"  *' T i1C ne8ativo plates consist o f a spocially- 

g, , ? or Monel metal, while the positive plates have nickel
oxide and sdver oxide as active materials.— P. jr . C. It.

Dry Batteries. R . Gould (Met. Ind. (Land, j, 1933, 43,104).— A short
M, / 1/  ̂ m,meinn ^ g „ n abstract 1933, 42, 059) of an artiolo in Z.
Metallkundc, 1931, 23, 301. See this J ., 1932, 50, 435.— J. H . W.
.tin No“ ' Ferrous Metals in the Limelight. Anon. (Iron Age, 1933, 131, 45 - 

properties and applications of new alloys and now methods of heat
ing non-ferrous metals adopted during the past year aro briefly dosoribed.

—J . M. W.
Sintering. Anon. (Metallurgist (Suppt. to Engineer),-1933, 9, 2-3). —The 

" r  i  , features of sintered metals are discussed. Although the process 
has disadvantages, its development may in the future onablo the metallurgist 
to meet demands diflicult to satisfy by melted products.— R . G.

Contact Metals and Contact Care. P. Mabb (Met. Ind. (Loud.), 1933, 43, 
high qualities required o f contact metals, only rare metal 

alloys and tungsten alloys have been successfully used. Platinum is hardened 
and its corrosion-resistance is increased by the addition of iridium or. where 
econom y is required, palladium. The composition, specific properties and 
applications of the principal contact alloys of platinum, iridium, palladium, 
coppcr, silver, gold, tungsten, and nickel and cobalt aro given.— J. 11. W.
7 “ Contamination o£ Beverages. Anon. (Bottler and Barter, 1933,
/ ,  (6), du -3z). Where cost permits, it is thought that stainless steel should 
do used for syrup and carbonating equipment. Tinned copper and aim- 
metal are the most popular materials in use, and give satisfactory service 
until the tin is worn or corroded away. E lectrolytic tinning is unsatisfactory, 
nf w  +S u. . for making filter gauzes which may be subject to the action 
ot hot tartaric acid. Good quality glass enamel is considered satisfactory, 
but requires care in use. Earthenware often contains pits which aro difficult.
, ^  °.an‘ mu^  be exercised in the use of cleansers for motal equipm ent;

chlorine solutions, for example, being very corrosivo to most metals. Bisul
phite of soda cannot be used to clcan and sterilize motal vessels, "  as, being a 
alloys acid^it^attacks practically all metal, particularly copper and its

o eeCL ° £ ^ etal “ Mixing Bread Doughs. E. N. Frank (Cereal ('hem., 11132,
9 636-637; Brit. Chem Aba., 1933, [B ], 108).- Doughs prepared in a bmn/.e 
mechanical mixer gave loaf volumes up to 40 c .c . lower than those obtained 
by nand-mixing, the actual decrease increasing with the period of contact 
between metal and dough.— S. G.

Suitability of Metals, Alloys, &c., for Vamish-Kottlo Manufacture. .1.
Sommer (tarben-Zeil., 1933, 38, 420-427; Brit. Chem. Alt«., 1933, 11!], 108).

. properties of a range of materials aro tabulated under the headings : 
price, durability, influence on colour of varnish, ease of cleaning, hcat-lnum- 
lerence. Separate data relating to suitability for kettle bottom « and bodies 
arc collectively evaluated; it is shown that a Monet metal body and tin 
plated steel bottom  is the best com bination, whilst a copper body and alum in
ium bottom  is the worst.— S. G.

What the School of Experience Has Taught a Dyo Plant Operator About
l-onstruction Materials. Anon. (Chem. and Met, ling., 1933,40,02). Numerous 
corrosion problems are encountered in dye plants and the equipment. in «ubjeet
o  a range o f conditions so wide that almost every known material of 

construction^ finds application. The more outstanding apnlieHtloan are 
reviewed. A lum inium -bronze«”  and mantfunenn brann^n are next to eiVftfc 
iron in general utility value. The former give excellent flervlee }u hoi)» 
su p uric and hydrochloric acid processuM. An iiiHtanee in given of 
experimentation leading to the adoption of an alloy eonalrtUn# of eopjyer HH,
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aluminium 10, iron 2 % , which saved $3SOO per annum in tlio department in 
which cast iron had formerly been used. Copper-nickel, niekel-chromium, 
and nickel-m olybdenum alloys have special merits but their high cost 
precludes their general application.— F. J.

Service Pipes of Various Materials. R . W . Reynolds (J. Amer. Water
orks Assoc., 1931, 23, 65S—663; discussion, 663—672).— Measurements were 

made at four or more velocities, o f the friction losses in pipes of cement-lined 
and unlincd galvanized pipes, copper tubing, and unlined iron pipes for bores 
varying from  J to  2 in. Test lengths of 19 ft. were used. Taking into account 
that the copper tubing was usually under nominal boro and the iron pipe 
oversize, copper tubing is considered to show lowest friction losses. Losses 
increaso considerably in iron pipes after service. In  the discussion, it  is 
emphasized that character of water and soil must influence the choice of pipe 
material for any given locality.— J. C. C.

Service Pipe Material and Practice in the United States and Canada. James 
K  Gibson (J. Am er. Water W orts Assoc., 1931, 23, 1435-1454; discussion, 
14o4-1460).— A  questionnaire concerning sendee pipe material and practice, 
drafted by ¡subcommittee 7 -F  of the W ater W orks Practice Committee was 
answered by  255 out of 463 water departments in the U nited States and 
Canada, l o r  sendee pipe material, 49%  reported good experience with 
copper tubing, 4 0 %  with lead, 2 5%  with galvanized wrought iron, and 15%  
with galvaaized steel. In  the case of copper tubing no users reported unsatis
factory results, lead pipe was found fair by 5 %  and poor by  3 % , and galvan
ized steel was found fair b y  11%  and poor by  7 % . Troubles from  tubercula- 
tion and incrustation were overcom e by  substituting lead or copper pipe 
(presumably for iron) in 4 4%  of the eases. Only one reply reported known 
lead poisoning and 93%  answered positively that no lead poisoning was 
encountered. As the ideal material for service pipes, 49%  favoured copper, 
-3  /o  lead, and 13%  galvanized iron.— J. C. C.
r Non-Ferrous Service Pipes at Present Prices. George W . Pracy.
J. K  Gibson. S. B . Morris. H . F. Blomquist. T . H . Wiggin. -------H ibbs
(J .A m er . Water Works Assoc., 1932, 24, 1S19-1S28; corrigenda, 1933, 25,

4  rcPorfc oi a Superintendents’ Round Table Discussion at the Memphis 
Convention, 1932. In San Francisco, copper service tubes are used in heavy 
soils, which are most corrosive. Galvanized steel is used in lighter soils which 
perm it the pipe to be driven through. I t  is emphasized that no one material 
can be universally adopted. E lectrolytic action between iron and copper 
tubing, im perfect annealing of copper tubes, and corrosion embrittlement of 
brass, are briefly discussed.— J. C. C.

Dissertation on Non-Ferrous Metals Used for Power Plant Piping. Henrv
C. M offett (Power Plant Eng., 1933, 37, 208-210).— The properties and special 
applications of tubing made o f copper, lead, tin, zinc, aluminium, nickel, 
various brasses and bronzes, copper-nickel alloys and “  packing ”  allovs are 
enumerated.— P. M. C. R . J

Sludge Pumps. G. Sire (Science ct Industrie, 1933, 17, 227-230).__The
materials, construction, and maintenance of centrifugal pumps intended for 
the handling o f sludges and pastes are reviewed. Appropriate modifications 
are described for special sendee conditions, e.g. the pumping of highly acid 
or markedly abrasive materials.— P. M. C. R

The Present Position of Airship-Construction, Especially of Framework 
Construction. Hans Ebncr (Z. Plug. u. Motor., 1933, 24, 331-341).— A fully 
illustrated survey o f the framework o f recently constructed airships is 
followed b y  a discussion of constructional elements. Materials are reviewed 
and the mechanical properties of some Duralumins used in recent assemblies 
are tabulated, and com pared with those o f “  DM31,”  a new alloy o f the 
Duralumin class -with exceptional resistance to corrosion. The questions of
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loading and of tho relative weights of various portions are considered in  the 
concluding sections.— P. M. C. R .

All-Metal Planes, R . E. Johnson (Metal Progress, 1933, 24, (1), 41-43).—  
Aluminium sheet, bronze, Duralumin, and cadmium-plated alloy steel are 
used in  tho production of a standard all-metal plane. A ll main parts are 
interchangeable with tho corresponding portions of another plane; bolted 
joints are adopted where interchangeable units are used. Sheet-metal work 
becomes of the first importance. Increased cheapness and extreme rapidity 
o f output and in repair are claimed.— P. M. C. R .

The Metallurgists’  Contribution to Automotive Development. P. M. H eldt 
(.Automotive Ind., 1933, 69, 64-68).— A  review of developments in ferrous 
materials is followed b y  sections which review the manufacture and properties 
of zinc die-casting alloys, light alloy pistons, and aluminium and magnesium 
body-work and casings.— P. M. C. R .

Process Industries as Purveyors to the Motor Car. T. A. B oyd (Chem. and 
M et. Eng., 1933, 40, 15-17).— The U.S. motor-car industry has been the 
largest consumer of nickel, and of lead. It has also been a very large user of 
aluminium, copper, tin, and zinc. Tho basic chemical and metallurgical 
products used in tho industry are tabulated, but the list, although large, is 
not'com plete. The quantities o f metals and other materials used in making, 
repairing, and operating motor-cars during the years 1927 to 1931 inclusive 
and tho percentages of the total production of each, which the motor-car 
industry lias absorbed, are also tabulated. Tho demand for cheaper light 
metals and better rustprooflng methods is stressed.— F. J.

Recent Developments in the Design o£ Tank Wagons. Roderick Hedley 
{Locomotive, 1933, 39, 45-46).— Recent types of container are described, with 
details as to  dimensions, capacity, tare weight, and paying load. For such 
liquids as formaldehyde, aluminium containers must be u sed : the sheet, 
of chemical purity not less than 99-5% , being rolled to  fa  in. thick, pickled 
and subsequently welded. Corrosion due to contact with iron parts is 
eliminated by  protective paint and b y  the insertion of webbing.— P. M. C. R .

X X II .— MISCELLANEOUS

(Continued from pp. 533-538.)

British N.F. Metals Research Association. Researches in Hand. ------- (M et.
Ind. (Lond.), 1933, 43, 9-11).— Details of individual researches in progress, 
taken from the Annual Report o f the British Non-Ferrous Metals Research 
Association.— J. H . W .

Engineering Research at Michigan. A . E. W hite (Metal Progress, 1933, 
23, (3), 33-36).— The development and present activities of the Department 
o f Engineering Research of the University of Michigan are described and 
illustrated.— P. M. C. R .

Recent Progress in the Technique oï Copper Production. M. Altm ayer 
(Cuivre et Laiton, 1933, 5, 227-230, 255-258).— A summary of m odem  practico 
exemplified by  references to plants in different countries of the world. The 
introduction of flotation methods has caused tho development of more efficient 
and more economical reverberatory smelting. The fine material is charged 
into the reverberatory while still containing up to 15%  of moisture. Full 
details o f the process employed at Anaconda are given. Finely-pulverized 
coal is now used for firing purposes, and the results obtained arc compared 
with thoso previously recorded for coal, gas, and oil. A  description is next 
■given of the basic converter practice at Messina.— W . A. C. N .

Field for Non-Ferrous Metals is Broadened by Research. Anon. (Machiner;/ 
(N . Y .)r 1933,39,388-390).— A  review of some recently developed alloys.— J. 0 .



New Inventions [in the Non-Ferrous Metal Industry], E . S. Gurevich and 
C i bs "  H m  9.7 M itally (The Non-Ferrous Metals), 1932, 99-100;

, / d  2 ',.3 6 8 8 ).— [In  Russian.] Lists some abstracts of pending
patents of Russian inventions.— S. G. 1 °

Electric Power Consumption in the [U.S.S.R.] Metal Industry. N  P
n  \ (Th. e NonrFerrous Metals), 1932, 377-3S6; C. Aba., 

iSWd, 27, 3902).—-[In Russian.] In  connection with the second 5-year plan 
a study was made of the requirements in electrical energy for the production
o ° t e l r ilS Inter stinS ^ ncs  are 8iven for the consumption of
nf niltni Cnf gy  , T Y  com m on metals, in terms of kw.-hrs. per ton 

?°, tota,1„cinergy  consumption for the entire world output of the com m on metals in 1929.— S. G.

X X III .— B IB L IO G R A PH Y
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Searle, Alfred B. The Chemistry and Physics o f  Clays and Other Ceramic 
Materials. Second edition, revised and enlarged. P p . 7 5 4 . 1933 . 
London : Bonn. (55s. net.)

Spratt, H. P. Scientific (Technical) Libraries. L on d on : Tho Library
Association.

Ssoloweitschik, I. S. Protective Coatings on Metals. [In  Russian.] Pp. 11S.
1933. Leningrad and M oscow : Kois. (R bl. 1.50.)

Staedel, Wilhelm. Dauerfestigkeit von Strauben, ihre Beeinflussung durch 
Form, Herstellung und Werkstoff. (Mitteilungen der Matcrialpriif- 
ungsanstalt an der Technischen Hochschule, Darmstadt. H eft 4.) 
Pp. v i +  102, with 106 illustrations. 1933. B erlin : V .D .I.-Verlad
G.m.b.H. (Br., R .M . 8.)

*Stockton, R . C. The Principles o f Electric Welding. Metallic Arc Process. 
Ct. Sv o . Pp. vii +  184, with 73 illustrations. 1933. London: 
Sir Isaac Pitman and Sons, Ltd. (7s. (kl. net.)

*Strafiord, N. The Detection and Determination o f Small Amounts o f Inorganic 
Substances by Colorimetric Methods. Med. 8vo. Pp. 36, w ith 1 folding 
table. 1933. L on d on : Institute of Chemistry of Great Britain and 
Ireland.

Suida, Hermann, und Salvaterra, Heinrich, llostschutz und Rostschulzanstrich.
Med. 8vo. Pp. 344. 1931. Berlin : Julius Springer. (R.M . 24.) 

Taussig, Rudolf. Elektrische Schmelzöfen. Pp. v i - f  241. 1933. W ie n :
Julius Springer. (M. 39 ; Lw., M. 40.50.)

Twyman, F. Edited by. The Practice o f  Spectrum Analysis with Uilger 
Instruments. Sixth edition. Pp. 58. 1933. L on d on : Adam Hileor 
Ltd. (3s. Cxi) b

U.S. Bureau of Standards. _ Standards aiul Specifications for  Metals ami Metal 
Products. 7jj- x  10g- in. (Miscellaneous Publication, No. 120.) Pp.
1359, with 1100 illustrations and 1700 tables. 1933. Washington,
D .C .: Superintendent of Documents. (§3.00.)
[This volume o f tiic Encyclopaedia Series contains tho standards and specifications for 

metals and metal products prepared by more than 80 nationally-recognized organlzat ions.
It reproduces all available nationally-recognized specifications for such commodities as 
are embraced within the numerical classification designations C00-C90. in the National 
Director}' o f Commodity Specifications. This volume includes: (1) Either in full or by 
suitable abstract, tabulation, or cross reference, more than 1000 nationally-recognized stan
dards and specifications, covering botii ferrous and non-ferrous metals aiid their manufac
ture, except machinery, vehicles, and electrical supplies. (2) Methods of testing, chemical 
analyses, metallic coatings, and heat-treatment of metals in considerable detail. (8) 
Some 2000 cross-references to demonstrate the close relationship existing among the 
specifications assigned to the metals. (4) An extended index o f approximately ¡1500 
items containing all references to any metallic commodity referred to In these 1000sbecl- 
fications, so that comparisons may readily be made between the specification require-
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ments o f  the various specification-producing organizations. (5 ) A list o f  technical 
for m etels^nd and other organizations issuing standards and specifications

i  Produets. together with the names and addresses o f their secre-
or supplemental data!]' ‘ °  í f * “ *  Pr0I>er o f  In łon “ Hón as to p03äiblc revision

♦University o f Bristol. Calendar, 1933-34. Med. Svo. Pp. 344. Bristol :  
I  ho university. (2s.)

Vereinigten Deutschen Metallwerken, A.G. (Zweigniederlassung Basse & 
beivo.) Herausgegeben von. Elektrisches Heiz- und Widerslands-
- laterial. Pp. 53. Altona i. W .:  Vereinigten Deutschen Metal 1- 
werken A.G.

Vülemaire, lou is . Traité de Photo-métallographie. Résumé pratique des 
manipulations Formules et procédés divers. Obtention des clichés 
trames pour le noir et la couleur. Copie sur planches de métal destinées 
a / impression roto-calco ou offset. Dem y Svo. Pp. 125, with 25 
il lu ta t io n s . 1932. Paris : J .D angu in . '  (21 francs )

°  * Li- Guida dt analisi chimica qvaUtativa. Pp. 58. 1932.
Catania : F. Strano. (Lire 15.)

Waschek, Hans. Das Fliessen beim Druckversuch. T hesis: Technische 
Hochschule, Breslau. 1932. 94 pp.

West, Clarence J. Edited bv. Annual Survey o f  American Chemistry. 

Co. lT c . (S4 0 0 t  P' 1933‘ Now Chemical Catalog
* Whittick, G. Clement. Notes on Some Romano-British Pigs o f  Lead. (R e

printed from the Journal o f  Roman Studies, 1931. Vol. X X I , Part 2.)
4to. Pp. _o0-264, with 2 plates and 1 figure in the test. 1931.

; Society for the Promotion o f Rom an Studies, 50 Bedford 
oq ., \\ .L .l.

* Whittick, G. Clement. The Shropshire Pigs o f  Roman Lead. (Reprinted
v °im ° f  ifle Shropshire Archaeological Society, 1932,

V  ,Sv;0- P P- 129-135. 1932. S h r e L b u iy :Shropshire Archaeological Society.
* Whittick, G Clement and Smythe, J. A . A n  Examination o f  Roman Copper

from W igtownshire aiid .A orth Wales. (Reprint from Proceedings o f  
tAe University o f  Durham Philosophical Society, V ol. IX . Part 2.)

1 j V  9 9 -l (H  m th  l plate. Xewcastle-on-Tyne : Armstrong 
Coiltg e a,naÍ The University o f Durham Philosophical Societv.

Wildbore, H. J. W. Patents Explained. Pp. 4S. 1933. L on don : The 
Author. (o$.)

* Wots che, Johanna. Grundlagen des elektrischen Schmelzofens. Elektrische.
Gesetzmässigkeiten Bauliche Gliederung Energiehaushalt. (Mono^ra- 
ph.en über angewandte^ Elektrochemie. Herausgegeben von Viktor 
Ln elhanlt. L II  Land.) Med. Svo. Pp. viii +  505, with 254 illus
trations. 1933. Halle (Saale) : Wilhelm Knapp. (Br., R .M . 42 ; 
geb. K.Al. ,±4r.)

THESES
»Zürrer, Th. Ein Beitrag zur LeichtmetalteleWplyse. Von der Eidgenössischen 

leelmischen Hochschule in Zürich zur Erlangung der Würde eines 
-Uoktors der technischen Wissenschaften genehmigte Promotionsarbeit 
'o r p le g t  \on ! h. Zürrer aus llausen a, Albis. Med. Svo. Pp 59 
with 4 illustrations. 1932. Zürich : Diss.-Druehetvi A .G . Gebr.
Leemann & Co., Stoekerstr. (54.
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(Continued from pp. 540-541.)

An Engineer s Outlook. B y  Sir Alfred Ewing. Cr. 8vo. Pp. xx iv  - f  333 
(8a 6A)  an lllustrations- 1933- L on d on : Methuen & Co.. L td !

*  rcv.fe."‘od a t  a  : it  is  too fascinating. I t  has 
! InlCTfst fro m itf flrst to its last p a g e ; it  is  one o f the few books o f general Interest t in t  

S ir  ' h l ?  " I 11 "-orth w riting and w ell worth reading ‘ *
tmdrrfaVim? t i n  » u  w ? ”  autoW°OTphical preface s t a t e s  that his friend E. V. Lucas, when
no better Thc e o n h ' i i f ' t ! ’ ,J m arkf d. : ”  J t  wl11 he V °»r m onum ent." One ean desire

°  . :  con ,t.nU  of the book consist principally  o f addresses delivered b y  S ir ilfred
nresent nn th occ''li.'on?- , ^ h a t a  Privilege and pleasure it m ust have been to have been

S h  avaMablc ^ n d  here t h e v f  7 ™ ° ' ' TI'C, ” CXt b(,St tllin!! is to have thc a‘idrcs3es ™ • 7  , y rc* 1 recomraend them whole-heartedly to thc attention o f
politician^ whonT o o 7 r ^ n in t fdSt5? and th® intelligent public generally, not excluding 
scientific worked tn th o T  v . 0 completely ignorant- o f thc contribution o f
o f the io n * M ^ a n t  civilization. they will find set out a short review
M e m n h v  and n ^ vio ifi t t f  , invention, an account o f the work o f Lord Kelvin In 
steam rline Here tin  °  PaI?°[ns in tho in™ntion a«<i development o f the
ami Tast but not l l T ’nf p A w  r T , rcmln‘sc<:nccs o f  Lord Balfour, o f Fleeming Jenkin, ana. last but not least, o f Robert Louis Stevenson. The whole Is Witten in a beautiful stvle which
th i othprThtv3 “ f ClIi?te?  irom a sclentlnc author. Our author, however, has “  something 
fascination which I°h f® o f thc Stevenson», and that, I  think, will explain the
suffice bv wav o f eiim nlp • “ U?n  !Z  is crammcd With epigrams. Let this one
first Smiled to I  the visual signals that have been used from the day when Eve
as f S , o f  m im etic n T * 11? 10 ™ Ve ^ g r a p h y , ‘ hough I cannot claim them
Sir Frederick BramwcU t r »  in • “  ** ? "  amusing reminiscence o f the author andthe travelling in a growler,”  the bottom  o f which fell out, depositing

app^tte for Z r e  r0!Hi' 1 '“ VC “ 'd Cn0,'gh' 1 hopc’ t0 "'hê  M
theVoo0k '1 h 'a ;L n ^ ^ n /1n!;.fO r<f r to.sir Alr^  opinion, which runs as a leit-motif through 
wtedom How n L J  h  ^  to mankind are good gifts only if they arc used with

S 2 £ “  10 haV° * wlde clrcu'ation: Jt

D « . E.if oss de  ̂Korrosion auf die Drehschwingungsfestigkeit von Stahlen und 
t r f M eT ^ en'i  ? n rlleodor Dusold (Mitteilungen des W ohler- 

nstituts, Braunschweig, H eft 14). Dem y 8vo. Pp. iv +  89, with 36 
illustrations. 1933. Berlin : N.E.M . Verlag G.m .b.H.

at the Wahier anIinstrul;tlvc account o f experiments recently carried out
m iiP ri,!. V, 1 . prauuschwelg on the resistance towards alternating torsion o f ten
X n S  wM t i ^ l !! ? ?  ’ '¡ ' " '" '" " V  I’anto1- and various The altemating-strcss
r h ^ r ^ , b0tb Braunschweig water. With one exception C  Nitrier-
dcscriw .,1 » - k t h T  f 38 ? T r,undcr tho wet conditions, but a process o f  surface pressure Is 
sin iHr l  f w  '»crease the strength shown under wet conditions to a figure

l air-tested specimens not subjected to the surface treatment;
i ' ™ 1 l  c i t  o f ‘ he Pressure Is attributed to the removal o f surface defects which con- 

w i  l i e  " *  Plac,1  01 COITOsl° !‘ - The strength o f the materials when tested in air was
effect o f  c « ™ Pi t'™ sl'ler'V,ly increased by thc same type o f treatment. The detrimental i 8Jso bc ° V(:r‘:on‘c to some extent by electrochemical protection using 
a zinc anode and current from an external source; thc protection (which the author seems to

: ° i  ,nkv im,: 10 dcvciop- » » S v e T f ™ b b l rJ  ™  ,u“ d ln4 tj1«  water-jacketing was found to accelerate the attack. The latter part 
o f the book is devoted to mechanical matters, such as the damping of oscillations
cart-f 1,7 n rc ,1-ECr,II,’ cd 1,1 an interesting manner, and the tables o f  results deserve 
careful studj from all engaged in research on corroslon-fatiguc. The description is illustrated 
by numerous photographs showing thc various types o f  fracture, the
t . .  . c.urlous four-rayed rust-stars not<;<i by McAdam In one o f his earlier papers •

of non-<ton“ "  " ork 1,1 the i,Bt ° f 13
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Gmelins Handbuch der anorgamschen Cliemie. Herausgegeben von  der 

Ueutschcn Chemisclien Gesellschaft. A chtc vollig neu bcarbeitete Auflaee. 
bystem -Aum m er 35. Aluminium. Teil B .— Lieferung 1. Sup. R ov . 8vo. 
Pp. 308, with 10 illustrations. 1933. Berlin : Vcrlag Chemic. G .m .b.H. 
(R.M . 4S ; subscription price P .M . 42.)

° f  Gmc,lms’ Bandbuch deals with the preparation, properties, and general 
relation. Ini's o f  the compounds o f aluminium. The treatment follows the lines adopted, with

y hirh have already appeared. Among the features which 
rail for special noticc y e  m ay direct attention to the following. The various commercial methods 

f i r om n;itural " “ »erta« arc.fully described and discussed. 
Tinder the heading o f  aluminium chloride, a large number o f compounds o f this substance with 
organic compounds is Included. The commercial preparation o f aluminium sulphate is fully

u UI;USlla ’ . t , " onc tho lcss m l ™mc, fact is the inclusion o f a number o'f aluminium salts o f  organic acids.
1?- CVC,T  K T Ci an, exccllcnt onc- tllc work ot compilation has been carried 

f rc ®nd discretion the book is not over-weighted in any particular part, and it con-
th lr h T w h ^ h  i  u' » : n;at,cT  ° l the kind " hich ought t0 ^  included in works likethis but which ,  not generally included. The book is thoroughly up to date and accurate. It 
is a lo lum c which must find a place in every chemical library.— J a m es  F. SrEXCER.

Iron and Steel (A Pocket Encyclopedia), Including Allied Industries and 
Sciences. B y  Hugh P . Tiemann. W ith  an Introduction by  H enrv Marion 
H owe. Third edition. Pp. xviii i f  590, with 07 illustrations. 1933. 
£ e" ; .\ nrk ^ ifcG ra w -H tl1 B ook Co., Inc. (S 4 .00 ); London •. McGraw-Hill 
Publishing Co., Ltd. (24i. net).
This pocket encyclopaedia o f iron and steel, which includes allied industries and scicnces is 

now issued in its third edition. In the thirteen years which have elapsed since the appearance 
o f the second edition there have been many improvements in processes, largely due to  better 

a. technique and marked advances in metallurgical scicncc. Advances which 
the deveI°i™ cnts in the manufacture and uses o f  stainless and hcat- 

, s  j  i.itriding, adianees in metallography, the application o f  the X-ravs to metal- 
lu ijy , and the protection o f  metals against corrosion. To keep in touch with these advances 
and with the various investigations and researches, which are increasing yearly is a task which 
«  more difficult to all metallurgists and user, o f  both f ^ o ^ d

i„  PrCSC? fc f ^ i0n therefore, be o f  considerable value, for not only is it a metal
lurgical encyclopedia as formerly, but it has also been brought up to date b y  the addition of 
special articles dealing w ith  the advances referred to.

metaI‘ l}rgi5t '^1U®nd Particular interest in the articles on corrosion, where 
the -sanous thcones are discussed at considerable length; on crystallography, in which are 
discussed the various crystal systems, the space lattice theory, cleavage, twiniiing and m-staK 

:. 011 e lcc,nc “ eltSng, to which 12 pages are given and which deals’with various 
types of electric furnaces; on heat-trcatment; on metallography; on the protection o f metal« 
where reference is made to protection by metal coatings, spraying, and electroplating- on 
refractones (5 pages); on the various methods o f testing (20 pages) • on welding- and on the 
use of the X-rays in studying the crystal structure o f  metals 0 U e

f  ’nUiilis intcrcstinR articles on heat, including pvromctrv, and on tho
i  . ?  ? I ,1C,S °ti  mctaIs;  as wctI os various definitions and phrases which are o f  con-
sidcmble interest to the non-ferrous as well as to the ferrous metallurgist.

The book is well cross-indexed, which is important in an encyclopaedia which is to  be o f
value, and It can be recommended as being extremely useful and up to date

— J .  W . D o x a ld so s .

The Metals, Their Alloys, Amalgams and Compounds. B y  A. Frederick Collins. 
Cr. 8vo. l p .  l x - f  ¿10. with 54 figures in the text. 1932. New York 
and London : D . Appleton and Co. (7s. Grf. net.)
This is intended to be a “  popular handbook on the metals for the 1-ivman and student ”  

according to the publisher’s claim on the dust-cover; it is “ X S y  X #
e n cs  the complete story o f the W orld’s metals_____ is a great r e f c r o t o f C k t a  i S  ’ ' 'is
o f  trulj enc) cloposdie character, . . . entertaining to lead, instructive to studv and of crcat

that"tlie V “ * ™  pe™“ ‘ ° f  thc book to  condude
It is certainly wri c n ,? ,  5'  ^ ^ Cd ls that retatlnS to ontertainpiont value,
o f lucid ■ as a wnrlr auMiago, but many o f the statement« made are the reverse
S g t o S t t a  SrU '' 8 And " ,0i!C CURa8cd in meti>1 " ork its W l»  ¡5

> . go umber o f erroneous ami misleading statements it contains serve
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simply to confuse the reader. In many places the author seems to have allowed his imagl nation 
to run away with his discretion; this is especially true o f  the historical and ore metallurgy 
sections, which contain many absurd statements. The articles on the extraction o f copper* 
lead, nickel, antimony, gold, silver, arsenic, and most o f  the rarer metals from their ores display 
an abysmal ignorance o f  the reactions involved and o f modern methods o f metallurgy. In 
the chapters on alloys and amalgams brief notes o f the composition and uses o f  some of the 
more important alloys are given, but even these are not always correct, despite the numerous 
text-books on the subject which the author could have consulted to check his information. 
Thus aluminium bronze is said to have a beautiful golden colour, and “  when powdered and 
mixed with oil makes a very fine silvery-white paint; ”  tungsten bronze is said to  consist of 
90 per cent, copper and 10 per cent, tungsten; gold amalgam is stated to be made by melting 
powdered gold and stirring in mercury -with an iron rod ; steel is defined as “  iron that has 
various higher percentages o f carbon in it than cast iron,”  and aluminium-silver alloy is stated 
to  consist o f  84-29 per cent, o f  aluminium, 10-20 per cent, o f tin, 5-50 per cent, o f  copper, 
and 0 01 per cent, o f  phosphorus, the copper and tin being added “  to give it enough weight so 
that it approximates that o f  silver." There is a chapter on the hypothetical m etals; these are 
divided into three classes, viz. true hypothetical metals, pseudo-hypothetical metals, and 
mythical hypothetical metals.

There are numerous errore in the formulas given throughout the book and many names 
o f  minerals, <fcc., are incorrectly spelt. Some o f the numerical data are entirely wrong, 
especially in the section on cobalt; thus skutterudite is formulated as CoAs* and its cobalt 
content is given as 88-2 per cent., the density o f  cobalt is given as S5-89 and its atomic weight 
as 38*94. The illustrations are on the whole very crude, and in some cases ludicrous; thus, 
that representing the discovery o f  copper shows two Ancient Britons apparently sharing 
their lunch (!), and that o f  a pyrophoric gas lighter shows sparks arising from friction between 
hard steel and pyrophoric acid (sic).

To sum up, this book is o f little technical value, but its perusal has afforded us several hours 
o f  quiet amusement.— A. It. P o w e l l .

Enquiry into the Manufacture of Gold-Filled Spectacles. 4to. Pp. 31, with 
26 illustrations. 1932. London : The Joint Council o f Qualified Opticians, 
Clifford’s Inn Hall, Fleet St., E.C.4.
This report is the result o f  attempts made by the J.C.Q.O. to standardize qualities o f  rolled 

gold spectacle frames for the purposes o f  supplying contributors under the Insurance Acts 
with uniform grades o f  spectacles at minimum cost. The enquiry on which the report is based 
led to the disclosure that the quality, grade and description o f  rolled-gold frames differed 
markedly according to  the manufacturer, and the J.C.Q.O. therefore has put forward a series 
o f  suggestions for standard qualities and for testing the quality o f the finished frames. The 
report contains a brief account o f  the manufacture o f  rolled gold wire and o f the* methods 
used in making this up into the various parts o f  spectacle frames; hints on soldering are also 
given. Much emphasis is laid on the necessity for assuring an adequate gold covering on all 
parts o f  the frames especially at joints and cut edges; numerous excellent photomicrographs 
illustrate the many points that arise in this connection.

The J.C.Q.O. are to  be congratulated on producing a report which is excellent in all respects 
and should, if  its recommendations are put into practice, result in the production of standardized 
frames and thus safeguard the public from being supplied with an article which sooner or later 
is bound to develop serious faults.— A. Jt. P o w e l l .

Kristallehemie der anorganischen Verbindungen. Y on  M. C. Neuburger. 
(Sammlung chemischer mid chemiscli-technischer Vortrugc. Herausgcgeben 
von  H . Grossmann. Neuc Folgc, I-Ioft 17.) R oy  8vo. Pp. 115, with 
21 figure sand 15 tables. 1933. Stuttgart: Ferdinand Enko. (R.M . 9.70.)
The application o f X-ray methods to the study o f  matter in the solid state has resulted in a 

large extension o f our knowledge o f  the fine structure o f  matter, and the numerical data 
obtained have provided material for the foundations o f  a new branch o f physical chemistry 
concerned with matter in the crystalline state. Recent researches have shown that the 
crystalline state is jnore widespread than was commonly supposed, and, in fact, is the rule 
rather than the exception, among solids. Even vegetable and animal fibres, such as cotton 
and wool, display crystalline properties. Professor Neuburger’s book is confined to a 
description o f  the advances which have been made in the crystal chemistry o f  inorganic 
compounds, and readers o f this Journal will no doubt share his regret that the space at his 
disposal has made it  impossible for him to discuss the large body of material now available 
concerning metals and alloys.

Although the structure o f intermctallic phases is not dealt with in the book, the subject- 
matter is o f  such importance that it will, in spite o f  this omission, be o f  interest to all physical 
metallurgists. The “  valency laws ** formulated by chemists, which have long been known 
to have no validity in the study o f intcrmetalllc phases, find no place in crystal chemistry.
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s a ^ Ä s s s a s :
AtW  MT S ° 7 3 a SO0“ ?'- fV ° n [^ 'i] H.rn? ' i aöm Und [A ' ] Schradcr- Lieferung i v .  la le l ,3 -8 0 ; Lieferung U :  Tafel 81-88. 1932. Berlin - Gebriido?

S  l ^ r u n g  10: U .M . 15; s u S p M o n
p n ee  K .M . ,..>0, L ieferung 11: R .M . 13.50; su bscrip tion  p rice , R .M .

S S S P
O )., Inc. ($5 .00); L on d on : McGraw-Hill Publishing Co., L td. (30s.net).

c4. ?,n 01 thls work aP P Ä d  in 1927, and was reviewed in this /  lgo? -?7 —n

MIK3 M H G 8

many illustrations nub lished a t V J T l  C,° “,S . f " 1'  P3g<!s and more than tMi™ «s

contains much ofmte’rrat ^ m e ta ll^ ro -w T ^  ultima‘ e structures of materials,

should make ,  « r y  f,ract.ic.al « •  The book

39. 1932. Coburg: Muller und Schmidt. (Geh., R .M . 1.50?) P'
estimation* of^h!* c° nti‘n.ts o{ this volume consist of detailed methods of analysis for the 
cyanide) plating cli™ S 1um* nickel- and « »P e r  (acid and
of accuracy required /¿  ea^h dt Wtf* 'I ? ," '  1?lec* i*  ^ith (lu,■ attention to the order
meat and training The a o n iS S w n /f i?  f  i c;>rried out with a minimum of equlp-
solutions is then d escn tor  The y f  « f° 8 rcclifie!>«on of the plating
nickel depositing soliMons are -m  m  \n,d °ixTM,'}e conditions of eight .liiferent
and Zinc. Sodium citrate Is i'V ° ’ ?/ '  attention being devoted to plating oil aluminium
and to decrS S th e h v d » ™  , h u JV*1 £  ef h solution t0 increaj*  the throwing power »»orasen absorbed by the deposit. Although it must be admitted that
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oreante toits l i  Z  ® !  ' i f e  advantages, it should be pointed out that the presence oí 
/ S t a t S  fS1fnCC|, an0!d U o x ‘datlo,> °r oathodic reduction o f such substances,
^ ^ r ^  coranoundMn ?hn^oH?S îi preclpltated “ •<*«•. »>ay ‘ «ad to the formation of deleterious 

H e co m m o n Z f,1 „  I  m and consequent pitting or embrittlement o f  the deposit. 
soluW ns aria^for ^ 1™ «  Î „nSm  conditions for acid and cyanide copper plating
coppering li itii V Short dcp? . ?  solution arc given, also for a combined degreasing and 
chromium deposits “  llc5cnbcs metllods ior the removal o f  defective nickel or

6clcctc<1 refcrcnces t0 thc oriKinal 
Traité d6 Galvanoplastie. Par Alfred Soulier. 8e. édition, revue et augmentée

t i< Z  " n m  f Urn .Chro“ aS?- Cr- 8vo- Pp- viii +  203, with 32 illustra- 
on.s. P a n s : Garnier frères, 6 rue des Saints-Pères. (9 francs.)

provide a m X ™  and"ÎrH -î!"" (Wl“¡d ‘ is a revise<1 edition o f a Previous work) is to
The scone nf X  h i l l  f  Y, ‘ T cls0 instructions in the electrodcposition o f metals, 
both clectrotvi nc n„H 1 I- f , Iuii?ht suggest, since practical information on 
l s d Ä £ r l  T tlVC electroplating o f metals is included. Considerable space
on eleetro-reflntng oFcopper.SOUrCeS C"rr ’ChÍC,ly Primary cclls> and thcre 13 a short secti°“
are ^ d ^ t T i n S ^ r ^ 1“ 11!  “ it ,mcchan, i9m ot tllc Processes described, and many processes 
infom aU on is much n i ï  J  7 °  % ‘ n’ uu ? rUmately. « 'e y  are in reality. Almost all the 
this edition f= n lH  ?  ’ and even the scction on chromium plating, newly added in
t o m Ä t " T  m,odcrn,practicc- The chapt«  ° n n̂ kel p>a«»B
controlof^!ae d?tv bv i-S ° f ,lickcl d(ip° si« ° » .  « * .  w arn  solutions, accurate
presence of chlnrMn ?  *! adiustmcnt o f the pn  value o f the solution, and the
preparatory methods Í L  ?  c ec rol>;H to facilitate anode corrosion. The recommended
deposit now ^ m a U y^ q u iíed ?^  8 W° Uld b°  ade1 ,lat« ^  the thickness o f
Is are but the paper and binding are poor : this, however,

c icu sJD 1c i»  v iew  o f thc low price o f thc book.— S. W e r n ic k .

HiS ch rA w / f ehnp Ch^n ^ ^ M c h e m ie .  Herausgegeben von V ictor Engel- 
Î i e î T Â  1 TciL . ,Dic technische0 Elektrolyse wässeriger 
S r  Toll -  P l i t  f  / eV n der Chemischen Industrie. 1. Anorgan- 
AttaU È V ,r f  ( , ySe Tde^  Wassers getrennte Darstellung von Chlor und
Pp? i’x +  A i  tet,,VOn,Æ  B¡ liter’ f  Fuchs- u ‘ G - Pilcidcrer. Med. 8vo. 
ir 7 1 .. ’ '   ̂ illustrations. 1933. L eipzig : Akademische
Verlagsgesellschaft m .b.H . (Brosch., M. 42 ; geb., M 44 )

193!,'ai Z m  a ïd ^ t o  v ó h Z S n0r? - f iS F¿ rt 1 0f thlS “  Handb" ch ”  aP ^ « d  in this Journal, 
water, and o f ’aqucous solutions o f alkali ehí° pJcsent voIumo deal3 only with thc electrolysis of 
thoroughness which nhnr n ^ rw„?i n î chlorides. Both sections have been prepared with the 
wito he thforè ic ,1 a i^ c t ,  n fh  ° I f 1*“  T°IumCS ot this scries' and dcal iu detail not only 
plant involved in th d ^ octm ii-li10 pr?blc'ns- bui ttls0 the various types o f  cell and otheï 
confined to »robl™ .« L H ,  i application. This particular section o f thc work is entirely 
m “t a u 4 ^  í he, only section likcly to be o f interest to

that deaI¡ng with the use o f  alkali amalgams in thc electrolytic processes.
_  , ,  _  . „  C. J .  S m it iie l l s .

practical Cable Jointing. Second impression. Cr. 8vo. Pp. 215, with 332
F m l  ' “ 3'! !  London : W . T. Henley’s Telegraph W orks Co., Ltd.,
Engineering Department, Holborn Viaduct, E .C .l. (5s.n et.)

fo r r  rabíeh ioCin t ó f I n d °h rf i,ntroll! " ' :tton  "  hich lfsts  the k it o f tools considered ncccssary 
in  hLidU ng °cad-covered c a b l e s I  ‘ ' ‘' f  d ° " ' "  preca«t¡<»'3 to be observed
Illustrating clearly  p v it v  i i  ■ Í? °  consists o f a  collection o f excellent photographs 
o f circumstances Tho ”  lo?“ V f î lmpregnatcd paper-insulated pow er cables in a variety
and "  p o t ■̂■ ¿ S h o d i  . S  r *  h are,il l ' lst'-“ ted include wiping a jo in t b y  the ”  stick ”  
Plum bing lead slee“  es ín d  i n í . í r  P° r co" d" eto1?  ]n d« e re n t  w ays, trim m ing, fitting, and 
boxes W itliin the Hmitl i f  !  !  ,'!* ,p,r0pnetary typos of J ° intinK- distribution, and term inal 
and Should prove S  Ä  ” ' anUal> ¡t  * cWovM its p,lrposc t0 Perfection,
Such competence indem i* =1, ,0.to,f 1 * ' í í .eir “ PW»ntieea, and cable engineers generally,
the more d isaD D o in tln ^ h it dcscriblnS «very detail o f jo in tin g practice that it  is all
m etallurgical operation" “  !,°¡ a, “ pt,  ,1S “ ad,c t0 discuss a t ail fu lly  that m ost Interesting 
to describe that mvstcrimia -  5 ? “ B ?. ,L’a  t0 exam ine the causes o f "  porous w ipes,”
solder, or to discuss the u , í,11 plumber3 sccm  able to flnd iu some sam ples of
alone w ill teaeii th^ r t  t  i  n f '  h  ,‘ e conventional attitude is  taken that practice 

ttacn  the a r t , and its fu ll analysis still rem ains unrecorded.— J .  C. Ch a sto x .
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Anleitung zum Gas-Schmelzschweissung. Unter Mitarbeit zahlreicher Fach

leute, massgebender Körperschaften. Bearbeitet und herausgegeben vom  
Deutschen Auschuss für Technisches Schulwesen E .V . D em y 8vo. Zweite, 
verbesserte Auflage. Pp. 44, with numerous illustrations. 1932. Berlin : 
Deutscher Ausschuss für Technisches Schulwesen, Potsdamerstr. 1196. 
W .35. (R.M . 1.)
Tliis little booklet consists o f a scries o f  instruction charts illustrating the apparatus and 

technique o f oxy-acetylenc welding. Exercises for practice are clearly demonstrated by 
excellent sketches. These arc so self-explanatory that, with no knowledge o f German at all, 
one could understand quite three-quarters o f the book. Correct llamc adjustment is explained 
and the technique o f right-hand and left-hand welding, horizontally, vertically and overhead, 
is described. As a manual for the instruction o f technical classes, this provides a very sound, 
well-arranged course. It  may possibly be thought, however, that its methods tend to “  spoon
feeding."— H . W . G. H ig n e t t .

Annual Reports on the Progress of Applied Chemistry. Volume X V II , 193&. 
D em y 8vo. Pp. 7 2 1 . 1932 . London : Society o f Chemical Industry
(Members 7s. (xl. ; non-members, 12s. Qd.).
The new volume o f the annual reports o f the Society o f  Chemical Industry deals, as in 

previous years, with the progress in a number o f important branches o f industrial chemistry 
during the year 1932. One or two minor changes in the titles o f  the sectional reports may 
be noted. The sectional report which has previously been entitled “  Colouring Matters and 
Dyes ”  has become “  Intermediates and Colouring Matters," in the present volume. The 
consideration of the progress in paper manufacture has been omitted from the report which 
previously dealt with "  Fibres, Textiles, Cellulose, and Paper,”  and a new report has been 
added on “ Paper and Pulp.”  Otherwise the sectional reports are as in previous years, 
except that the report on "  Rubber-”  has now become one on “  India-Rubber." The report 
on “  E xplosives" deals with the progress during 1931-1932. The volume contains, amongst 
others, very good reports on "  Refractories, Ceramics, and Cements ”  (p. 15) by  A. H. B. 
Cross and W . J. R ees; “  Non-Ferrous Metals ”  (p. 23) by  A. R . Powell, and “  Electrochemical 
and Electromctallurgical Industries ”  (p. 12) by J. H. West.

The high standard o f the reports is maintained, and a volume has been presented to the 
chemical world which will b° exceedingly useful to all chemists, whether they are engaged in 
the industries or in purely academic chemistry.— J a m es  F. S p e n c e r .

Jahresbericht 1932 der Stoff-Abteilung der D.V.L. V on  Paul Brenner. (Sonder
druck aus dem Jahrbuch 1932 der Deutschen Versuchsanstalt für L u ft
fahrt, E .V .) Demy 4to. Pp. 22 +  72, illustrated. 1932. München und 
Berlin : R . Oldenbourg. (Geh., R .M . 5.50.)
Sum m aries o f reports on completed Investigations dealing w ith  ligh t m etals, steel, noil- 

m etallic m aterials, surface protection against corrosion, failures, fue ls, A c., are given in the 
first p art o f the volum e. Several o f these sum m aries deal w ith  experim ents on the influence 
o f  heat-treatm ent on corrosion properties o f Duralum in, experim ents on blistered Duralum in 
stress-cracking in  w rought ligh t a llo ys, and spot-welds in  Duralum in. E ach  o f these item s is 
o f importance in  relation  to  the use o f light a llo y s  in a ircraft construction and o f interest to 
users o f light m etals and a llo ys  generally. Item s placed under the heading “  Surface- 
Protection "  include tests o f paints and varnishes, oxide films, and oxide films supplemented 
b y  organic protectives on light alum inium  allo y  sheets, and tests o f pa in ts on pickled E lektron 
sheets. The investigations o f fa ilure include w ork on broken crank-shafts, erank-cases, pistons, 
&c. The second and larger portion o f the volum e consists o f  reprints o f papers on m aterials o f 
construction, protection again st corrosion, stress-corrosion cracks in  ligh t m etals, &c.

— I I . S u tto n .

The Advancement of Science : 1932. Addresses Delivered at the Annual 
Meeting of the British Association for the Advancement of Science (102nd 
Year), York, August 31-September 7,1932. D em y 8vo. Pp. 256, illustrated.
1932. L on d on : British Association, Burlington House, W .l .  (3s. 6d.)

W hilst these 1 3  addresses are o f outstanding interest trom the po in t o f v iew  o f the sciences 
with which they deal, there is  little  in any o f them  to  appeal d irectly to the worker in 
m etals, except possibly in  Professor M. W alker's “  C all to the Engineer and Sc ien tist," in  which 
the lecturcr discusses in a very able manner the causes o f  the present world depression, and 
puts forw ard a  series o f suggestions fo r rem oving these causes and setting the world once more 
on the w ay  to prosperity.— A . R .  P o w e l l .
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Beryllium. J. Laissus and P . Tyvaert (Bull. Assoc. Tech. Fond., 1933, 7, 
209-219).— A  general discussion on the metal beryllium from the points of 
view o f : historical developm ent; occurrence in natural state; metallurgical 
extraction ; principal properties; effect as an addition agent in foundry prac
tice ; and economical considerations.— W . A. C. N.

The Absolute [Magnetic] Saturation of Cubic Cobalt. R obert J. Allen and
F. W . Constant (Phys. Rev., 1933, [ii], 44, 228-233).— The method of Weiss 
and Forrer (this J., 1930, 43, 439) for extracting an ellipsoid from the field of 
a powerful electromagnet has been used to determine the absolute saturation 
intensity o f magnetization o f cubic cobalt between 93° and 273° abs. The 
magnetization for infinite field (Jst) was calculated b y  means of Weiss’ formula, 
which agreed with the upper half o f the experimental curve within 0-03% . 
A  straight line was obtained by  plotting the values of Jst at different tem
peratures against the square of the absolute temperature; from this the 
saturation intensity at the absolute zero, J,$o> was determined as 1418. When 
the reduced saturation intensities (Jgr/Jso) were plotted against (T/8)\ where 
6 is the Curie point, a straight line was obtained which coincided with that 
for iron and nickel, but differed from the curves for hexagonal cobalt, and 
for the orthorhombic crystals magnetite, cementite, and Fe2B, indicating that 
the crystal structure is an im portant factor. The cobalt used was 98%  pure 
with nickel, iron, carbon, and aluminium as the chief impurities.— W . H .-R .

Thermal Expansion of Columbium [Niobium]. Peter Hidnert and 
H. S. K rider (U.S. Bur. Stand. J. Research, 1933, 11, 279-284; Research 
Paper No. 590).— The results are given of an investigation on the linear 
thermal expansion of a rod of niobium containing 0-93%  tin and 0-26%  iron. 
Data were obtained at various temperatures between — 135° and +  305° C. 
The following is given as the most probable sccond-degree equation for the 
expansion of this rod of niobium :

The coeff. of expansion increases regularly with temperature. From 0° to 
100° C. the average coeff. of expansion is 7-2 X 10~6 per ° C. A  table gives 
the coeff. o f expansion for various temperature ranges.— S. G.

An Examination of Roman Copper from Wigtownshire and North Wales.
G. Clement W hittiek and J. A . Smythe (Proc. Univ. Durham Phil. Soc., 1933, 
9, 99-104).— Analysis of four circular cakes o f copper found in  North Wales 
and ascribed to  the Romans gave the following results: (A) copper 98-90, 
arsenic 0-03, iron 0-11, nickel 0 02, insoluble 0-35, total 99-41% ; (B ) copper 
99-08, iron 0-04, nickel 0-01, sulphur 0-04, insoluble 0-07, calcium carbonate 
0-39, total 99 -63% ; (C) copper 99-00, silver 0-03, arsenic 0-06, iron 0-09, 
nickcl 0-02, insoluble 0-18, calcium carbonate 0-73, total 100-11% ; (D) copper 
99-08, silver 0-03, iron 0-10, nickel 0-02, insoluble 0-13, calcium carbonate 
0-41, total 99-77%. The density of the samples was respectively 8-56, 8-65, 
8-73, and 8-52. The average composition of the samples calculated on a seale- 
and dirt-free basis is copper 99-91, silver 0-01, arsenic 0-02, nickel 0-02, sulphur 
0-04% . A  cake of “  copper ”  from Carleton, Wigtownshire, was found to be 
a leaded bronze of the com position copper 93-04, silver 0-14, lead 4-87, tin 1-85, 
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iron 0-13, nickel 0-10, sulphur 0-02% , apparently made b y  addition of lead 
and tin to a copper having about the average com position recorded above.

— A . R . P.
Influence o£ the Degree o£ Cold-Working and Temperature on Mechanical 

Properties of Soft Steel, Copper, and Nickel.— I.—H. André Ancelle (Rev. Met., 
1933, 30, 266—274, 309—318).— (I.— ) The influence o f progressive drawing 
through dies is studied b y  tensile tests. Wires which have been subjected 
to  various degrees of cold-working by  drawing are reheated to  various tem
peratures, cooled in  air, and then subjected to tensile tests. The effects of 
the re-lieating on the microstructure of the mild steel wire are studied. (II.— ) 
Copper wires drawn to give various degrees of cold-working, reheated to various 
temperatures, and afterwards tested show maximum elongation values after 
reheating to the temperature which gives complete annealing, whatever the 
degree of previous cold-working. The maximum stress and elastic lim it of 
drawn copper remain practically constant after reheating to low temperatures, 
but commence to  fall as the reheating temperature approaches that of anneal
ing. In  the case of nickel wires, the maximum stress and elastic limit values 
show an initial increase con-esponding with reheating temperatures in the 
range 20°—350° C., and afterwards decrease rapidly. The results o f measure
ments of the small contractions in length observed immediately after removal 
o f the load from wires overstrained in tension are given. The contraction is 
rapid at first, but slows down to  zero.— H. S.

Hafnium. Paul M. Tyler ( U.S. Bur. Mines Information Circ. N o. 6457,
1931, 1—11).— An account o f the occurrence, distribution, properties, known 
compounds, and analytical separation of hafnium from  zirconium. Future 
industrial applications are predicted owing to the high melting point and 
electronic emissivity of the metal.— P. M. C. R .

Notes on Some Romano-British Pigs of Lead. G. Clement W hittick  (J. 
Roman Studies, 1931, 21, (2), 256-264).— A description is given, without 
analyses, o f some Rom an pigs of lead found in the Mendip Hills and in Shrop
shire. Dimensions, weight, and inscription are discussed in detail.— A . R . P.

The Shropshire Pigs of Roman Lead. G. Clement W hittick (Trans. Shrop- 
shire Archceol. Soc., 1932, 46, 129—135).— The history and authenticity of some 
pigs of Rom an lead found in Shropshire are discussed.— A . R . P.

The Clean-Up of Hydrogen by Magnesium. A. L. Reim ann (Phil. Mag., 
1933, [vii], 16, 673—686).— The mechanism of the clean-up of hydrogen by 
magnesium in vacuum tubes is investigated.— J. S. G. T.

The Relation of Hydrogen to Nickel with Special Reference to the Catalytic 
Power of the Latter. Harry N . Huntzicker and Louis Kahlenberg (Electro' 
chem. Soc. Preprint, 1933, May, 333-353).— The alleged passivity of nickel in 
solutions of nickel, copper, silver, and mercury salts has been studied by 
measuring the cathode potential o f the metal in the various solutions. The 
results indicate that nickel exists in a passive state under ordinary conditions, 
and that this state is in no way dependent on a surface phenomenon, since 
scratching or bending the metal or the various chemical ways o f depassifying 
passive metals do not alter the potential. Immersion of nickel in copper 
sulphate solution renders it more noble, but subsequent exposure to  air or 
nickel sulphate solution slowly restores the ordinary 44 air potential.”  Silver 
and mercury salts do not produce this ennobling effect. In  dilute sulphuric 
acid solutions nickel cathodes slow ly become covered with a film o f nickel 
sulphide, but in dilute phosphoric acid solutions the metal is activated by 
adsorption of hydrogen. This active nickel will immediately deposit silver 
and copper from their solutions, and becomes coated with a thin deposit of 
black cobalt or nickel in the corresponding sulphate solutions; it  decolorizes 
bromine, iodine, permanganate, and ferric chloride solutions and reduces 
iV -potassium nitrate to nitrite. N ickel may also be activated by  heating it



in hydrogen. On subsequently expelling the hydrogen it is liberated in a 
hi"hly active form, some reactions of which are described.— A. R . P.

Spectro-Analytical and Electrical Investigations with Very Pure Platinum. 
Walther Gerlach and Else K iedl (Physical. Z „  1933, 34, 510-522).— A  spectro- 
graphic method and apparatus for the detection of minuto quantities ot 
impurities in  metals are described. The m ethod is applied to the analysis of 
three commercial varieties of platinum. Physically pure platinum, containing 
less than 0-001%  of impurities, is shown to contain, in addition to calcium and 
strontium, copper, silver, palladium, and lead. The residual resistance of the 
very purest sample of platinum is found to  be independent of temperature 
between 4° abs. and 1-35° abs. and to amount to 0-3 part per 1000 o£ its resist
ance at 0° C.— J. S. G. T . ,

The Catalytic Properties and Structure o£ Metal Films- I.— Sputtered 
Platinum. G. I . Finch, C. A. Murison, N. Stuart, and G. P. Thomson {1 roc. 
Roy. Soc., 1933, [A ], 141, 414-434).— The effect of sputtering conditions on 
the catalytic and structural properties of platinum films is mvestigated.—J . .

[Contribution] to the Knowledge of Fundamental Atomic Weights. XU.—  
Revision o£ the Atomic W eight oi Potassium ; Analysis o f Potassium Chloride 
and Potassium Bromide. O. Honigschmid and R . Sachtleben (Z. anorg. Chem., 
1933, 213, 365-376).— A  rodetcrmination of the atomic weight of potassium
gave 39 096.— M. H . . . .  „

Conditions Affecting the Freezing Temperature oiS dver. Wm. F . Roeser 
and A. I . Dahl (U.S. Bur. Stand. J. Research, 1933, 10,
Paper No. 557; and (abstract) Met. Ind. (Lond.), 1933, 43, 197-200).— 1  he 
International Temperature Scale is defined in the range 660 -1003 U  in terms 
of the indications of a platinum to  platinum—10%  rhodium couplc ca^i r.i cc 
at the freezing points o f gold, silver, and antimony, which metals, o course, 
should be of high purity when used. The requirements have been met in the 
case of gold and antimony, according to  results from the chief researc 1 
stations in England, Germany, and America, but differences, up to U-o ., 
were found in  the freezing temperature of silver when using the same couple 
in the respective bulk samples of silver from the three institutions. n er 
many and America the silver was contained in covered graphite crucibles, 
with presumably an atmosphere consisting of nitrogen, carbon dioxide, an 
carbon monoxide above the surface. A t the National 1 h j sical La rora j  
the silver was melted and cooled in vacuo. The three gases named are not 
appreciably soluble in the metal, but molten silver a b s o r b s  oxygen, an u 
0-007%  of this gas is sufficient to  lower the freezing point of silver by O-o U  
This amount of oxygen would be absorbed by  molten silver in equilibrium wi i 
oxygen at a pressure of 0-4 mm. mercuiy. This investigation soug i o lie 
the source of the discrepancies. I t  was found that they are due pnmari j , l
not wholly, to metallic impurities. I t  h a s  been calculated, ineidenta j ,  a
the freezing point of silver is only 0-005° C. lower in vacuo than a t a  pressure 
of 1 atm., which is well within the lim it o f experimental error, and the eileet 
of changing pressure m ay be neglected. I t  is stated that a,ny of the me io< a 
now in use for protecting silver from  oxygen is adequate, but in order to obtain 
an accuracy of 0-1° C. it is necessary to limit the amount of impurities to 
0-01% . A  sample of silver containing 0-068%  copper had a freezing point 
0-5° C. lower than one containing only 0-008%  of impurities, lh e  free g 
point of silver saturated with air at 760 mm. mercury pressure is •
lower than that of the same silver protected from access of oxygen, 
saturated w ith oxygen at 760 mm. mercury pressure melts at a temperature 
22-6° C. lower than that of the same sample out of contact with oxygen — YV. i\,.

Some Physical Properties o£ Commercial Thorium. J. G. Ihom pson 
(Metals and Alloys, 1933, 4, 114).— The physical properties of (A) electrolytic 
thorium and of (B) 10 mm. rods of calcium-reduced thorium (carbon O-UjS,
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E ?  °-02. iron 0-058, calcium 0-078% , aluminium trace) have been deter
mined. Extraordinary difficulties were met with in determining the melting
exc™ tS W ° J r e r  rt f°+t,? Wlt c,ai 011’ oxygen» nitrogen, and all refractories 
except berylha, and all the available supplies of commercial metal evolve
S t f; m C a a >0;> tth en 1e1ting Poi„ t .  The best results obtained indicate a 
melting point of 1680 C. for (B) and 1730° C. for (A), i.e. well below the 
accepted value of 1845 C. The latter is probably high, since molten thorium 
readily dissolves thona and the melting point is thereby raised. Micrographs 
of the com mercial metal showing inclusions o f oxide, carbide, and mefal- 
carbide eutectic are shown. The lattice parameter of (B) is 5-091 -4- 0-004 A. 
whence 4 i c. — 11-01; actual determinations of d gave l l - l - i l - 4 9  The 
scleroscopc hardness of (B) is 28-25, the Brinell hardness 7S-74, and the 
w £e ami ^  h‘Sh. val' les being those obtained on 10 mm.
700° «0 0 °  P t 7  f -  }ose obtained after annealing for 15 minutes at
WO -80 0  C. The electrical resistivity (A) at 20° C. is 18-6 x  10-« ohm /cm .
rn™?6! UJ°i o T  0-0038, coeff. o f thermal expansion (B) 11-1 x  10-° (20 °-
- 0  13 noo° fM X C‘> and the against platinum0 13 (100 C.), — 0-o3 (oOO C.), -j- 0-87 (900° C.), and +  5-42 (1300° C.) mv.

Af>flv S f Electrons from Tungsten and Molybdenum U n d e /th e
641T i l  T  w S f 0?  C° PPer- J ‘ Bel1 (Proc- Rr‘V- Soc., 1933, [A], 141, 

f Pkpto-electric emlssi0n from  molybdenum and tungsten undei 
the action of soft X -rays from copper in the voltage range 1-20 kv is
aI1(W re?tpe ' f t i  C ° i  heat;treatm ent is to cause either an increase or 

lfho emission, depending on the previous treatment of the metal. 
Th’r r V 1̂ 1 molybdenum is about 70%  of that from tu n g s tcn .-J . T. 
The Effect o f Temperature on the Emission of Electron Field Currents from 

Tvmgsten and Molybdenum. A . J. Ahearn (Phys. Rev , 33, [U 44 2T7-
~S6).— The electron field currents from clean filaments o f tungsten and m olyb
denum haye_ been investigated between 300° and 2000° K . a t field strengths 
from  about o  X 10J to 1 X 10G v ./cm . Above about 1600° K . the thermionic 
emission com pletely masks the field currents. A t low temperatures the
curves and T h ^ fiT l es.tlmate.d ,by extrapolating Richardson emission

1 t tho [leld current was determined by subtracting the thermionic
emission from  the total ennssion. The field currents thus obtained are 
l C t i  temperature to within 5 %  from 300° K . to 1400° K . Above 
1400 K . the data are consistent with the assumption that the measured 
current consists o f a thermionic current plus a field current which is inde- 
^ l  i l  (mFCr T e’ b/ lfc the raPid increase in the thermionic emission 
on the °  fmai t0 a small temperature effect
d L u L d ^ W . I L - R ! theoretical bearing of the results is

The Effect on the Density of Zinc of Deformation by Cold- and Hot-Rolline
L J u Z T )  1 a S * « 0 a i n  ̂ i alf ' . ndel 193.3 ,25, W 9-153 ; and (abstract)Met', lm . (Lojm.), 1933, 43 ,246).— Cast ingots o f (A) electrolytic zinc (99-98°/1 and 
(B) zm c (lead M 2 , cadmium 0-11% ) had densities of 7 -m a n d  7-160, r e s e c t  
ively. A fter hot-rollmg at 175° C. to reductions of 22, 32 ,42, 72, and 98%  the
s l T ^ ^ ^ / - 11. 5’ 7‘0874 r i p ’ 7 m ’ and 7‘ 116’ respectively; th ocorre- spondm g values for B  were 7-159, 7-162, 7-163, 7-165, and 7-149. The lar^e
to  c ^ l r i E  ofetteDSlty ° f  elcctr0l,ytic Zhlc on l10t-rolling up to about 32%  is due to cracking of the coarse-grained casting structure and to the absence o f lead

i  °an -hl Se °racks- W ;th  reductions of about 4 0%  the cast- 
=> structure disappears in  both cases, and the density once more increases until 

cracking again occurs with more than 72%  reduction. Cold- r o l l in g  i3 possible
m o r e fh a n ^ o ™ 1̂ ! hot'rol.lillf  to 50%  reduction. W ith  cold-reductions of 
more than ;G /o a decrease in density takes place which is considerably larger 

case of electrolytic zinc. The change in the density of electrolytic zm c
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sheet on annealing at 150°, 220°, and 300° C. and after subsequent cold-rolling 
has also been investigated.— M. H.

“ Zinkan ”  as the Latest Material for Mining Machinery and Apparatus. 
J. F. Kesper (Schldgel u. Eisen, 1933, 31, 78 -70 ; Chcm. Zentr., 1933, 104, II, 
120).— “  Zinkan ”  is zinc (containing a small amount of aluminium) plated 
on both sides with pure aluminium in a similar way to “  Alclad.”  Sheets of the 
material have a density of 6 -7 , according to the thickness of the aluminium 
layers, and a tensile strength of 20-25 kg./inm .2 with an elongation of 40 -6 5 %  
in the annealed state, 25-32 kg./m m .2 with an elongation o f 10 -20%  in the 
semi-hard state, and 32-42 kg./m m .2 with an elongation of 5 -1 0 %  in the 
hardest-worked state. A t 150°-300° C. some of the aluminium diffuses into 
the zinc and increases the hardness and strength, so that articles made from 
soft sheet can be hardened b y  subsequent annealing within this range. Tho 
metal melts at 450° C.— A . R . P . . .

The Preparation of Some Rare Metals by Thermal Dissociation [of Their 
Compounds]. A . E . von  Arkel (Rev. Univ. M ines, 1932, [viii], 8, 3 7 -41 ; and 
(abstract) M et. Ind. (.Lond.), 1932, 41, 462 ).--T ho preparation of duofele 
zirconium, titanium, and thorium b y  thermal dissociation of their iodides 
in vacuo on an electrically-heated tungsten filament is briefly described. A  
similar method may be used to  prepare ductile vanadium using the diiodide 
heated in  an evacuated quartz tube at 1000° C. Boron has been prepared in 
the form of extremely hard and brittle rods by  reduction of the bromide with 
mercury vapour. The thermal dissociation method may also be used for 
preparing pure platinum from  platinum carbonyl dichloride. Ih e  theory of 
the method is briefly disousscd.— A. R . P.

Theory of Metals. P . Peierls (Z. Physik, 1933, 81, 697-699).— P. replies 
to N . H . W ilson’s criticism (J., this volume, p. 7) of P .’s theory of the metallic 
state (Ann. Physik, 1932, 12, 154).— J. S. G. T.

The Nature of Metals. R - Seligman (J. Inst. Brewing, 1933, 39, 445-448; 
and (abstract) Brewers’ J ., 1933, 69,456-457).— The way in which the chemical, 
physical, and mechanical properties of metals depend on. their structure is 
explained with particular reference to materials used in the brewingindustry.

The Physical Properties o£ Metals Used in Brewing. T. S. Pritchard 
(J. Inst. Brewing, 1933, 39, 449 ^ 5 0 ).— Materials used for fermenting vessels 
are discussed with particular reference to the effect o f surface on fermentation 
and to metallic contamination of the yeast. A  discussion of the papers by 
Seligman (preceding abstract) and Pritchard follows, ibid., 451-4o3.— H. it .

The Origin of the Plasticity of Single Crystals, ( i ) :H. Schlechtweg.. (ii)W . C. 
Burgers, (iii) H . Schlechtweg (Physikal. Z., 1933,34, (l) 404 -407 ; (1 1 ) 6 -3  624, 
(iii) 624).— (i) S. shows that tlio plasticity of single crystals can be explained 
in terms of a combination of Polanyi’s theory of stresses in the crystals (this 
J., 1928, 40, 481) with Prandtl’s m odel embodying his kinetic theory oiso lid s  
(see this J ., 1928, 40, 481). Tho postulation of a mosaic structure within the 
crystal is unnecessary, (ii) B . contends that the existence of microscopic 
heterogeneities within the crystal is necessary to explain the phenomenon ot 
plasticity, (iii) S. replies.— J. S. G. T.

A Method for Obtaining Single Crystals W ith a Given Axis Orientation. 
P. A . Polibin and A. I . Froyman (Zhumal eksperimentalnoy i teoreticheskoy 
Fiziki (Journal o f Experimental and Theoretical Physics), lJoo, 3,
164).— [In  Russian.] The method, which depends on a special arrangement 
of the capillary in the lower portion of the tube, has been used with pure zinc, 
cadmium, and tin.— N . A .

Plastic Deformation. N . Seljakov (Zhumal Tehnicheskoi Fiziki (Journal 
of Technical Physics), 1933, 3, (l),14r-25).— [In  Russian.] A  review of tho 
present position of the problem .— N. A.
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Ih e  Mechanism o i Plastic Deformation. A . W . Stepanow (Z. Phytih, 
1933, SI, 560-564).— Plastic deformation, it  is suggested, is accom panied bv 
a transformation o f the energy of deform ation in fo  heat in  a narrow zone in 
the neighbourhood of the slip bands, whereby a tem porary dissociation o f the 
crystal lattice in this region is produced. Experimental results supporting 
this hypothesis are referred to.—d .  S. G. T.

Ih e  Path Followed by the Fatigue Fracture in Metal Parts. A . Thum  and 
H . Gschatz (Csine, 1932. 41, (11), 33}.— A  summarv o f  a paper published in 
Z. V J J .,  1932, 78, 132-134. See this J ., 1932, 50, 342, 725.— R . B. D .

The Tenacity of Polycrystailine Materials- W . Kuntze Z. Phy?ik. 1933, 
SI, ot>45.— A  diagram in K .'s  paper (■/., this volume, p . 229) is corrected

— T. S. G. T.
Lattice Distortion in Nitrided Steels and Theory of Hardness. W . A . W ood  

Phil. J fc ? .,  1933. [v i i j-16, 719-727).— An X -ray  investigation o f the changes 
produced in the case-hardening o f  steels by  the nitriding process indicates that 
the method produces a surface layer o f  nitrides and a  case o f  steel having an 
abnorm ally diffused and weakened X -ra y  spectrum. Extreme hardness 
values are associated with this type o f  spectrum. The results necessitate the 
postulation o f  the existence o f  a distorted atom ic lattice and a disturbance 
o f  t he elee tron distribution affecting the hardness. The disturbed distribution 
tends to  obliterate the electronic arrangement facilitating “  slip ."— J. T .

Gases in Solid Substances. S. W . P th zyn  i^ a m a i'T eh iik A u io i  F iziU  
i Journal o f  Technical - . 1932,2. (9-10). 953-971).— [In  Russian.] The 
distribution ot gases in metals and other solids and their diffusion in  a Ki.Th 
vacuum is reviewed.— X . A .

Crystallisation o i Metals is Set Caused by Vibration- Joseph A . Kendrick 
n:  1933,37,402).— K . attacks the popular misconception that

fatigue failures are due to  the production b y  vibratory strains o f a crystalline 
structure in  the metals concerned.— P . II. C. R -

The Surface Tension o f Molten Metals and Alloys. IV .— The Chan?« of 
Surface Tension with Time and the Drop Method o f Measurement at Elevated 
Temperature. F . SauerwaH and B . Schmidt Z. aaorg. C'n.-... 1933. 213, 
310-3IS>.—Apparatus for the determination o f  the surface tension b v  the 
drop metncd is Described. T he surface tension o f mercurv in  the highest 
vacuum  lies between the initial and final values in  air. Under a pressure o f
5 x  10~* nun. the surface tension o f  tin  shows no change with tim e, whereas 
t L it o f  thallium increases. Hence it is concluded that when the surface 
tension o f a metal changes with time the final value is the resultant o f the 
innuence o f the atom ic arrangement at the surface and the effect o f the =as 
atoms adsorbed thereon. Experiments on the infiuer.ee o f  concussions and 
irradiations oa  the surface tension are in  accordance with this conception.

_  — M. H .
The Action of Metals at a Distance on Microorganisms. G . A . Xadson 

and E . A. Stem  (D cH a H AheJtm ii S z x i  iCem sies rtxd *s
rA etaiow « & « * « «  i t  1932. [A ]. ¡14 '. 352-367 i.— {La S k s s b . ]

o i ns^gDesram» &iuTYtiiiitisx. mokt?L coptvr, silver, trr?_ asd  lead oa  
yeast and bacteria has beets investigated. The distance o f  the metals from 
the cultore was 1 m m - The action .it a  distance is apparently due to the 
racioactivity o f  the surrounding medium, secondary xw & tio ii K’ inr emitted 
trcm  tne metai surtace. ■ ist tn the case ot seoondarv X-r,>vs. so with 
metals, t i e  principal e & o ; is caused by  streams o f  electrons which bomfcard 
the c a te n a , either kUiirv-t tnem or w eakenin ' and alte-rimr their activitv.

— X - A.
ct Thermal Conduction at Lew Temperatures. W olrrang X roii

— - ■ SX, - --  =- -— A n  expression tor tr.e thermal conductivirv
a- - ~ » temperatures is deduced from  E icon s theory, and satisfactorv ajree-



ment is found between theoretical and experimental results relating to

''^ T h e  Contribution o i Protons to Electrical Conduction to Metals. III.—  
The PhotograpMc Plate as Indicator. Alfred Coehn and K urt Sperling (Z. 
Phusik 1933 8 3 291-312).— The m otion  o f  hydrogen in palladium conducting 
f S n t  eaA be’ ^ cord ed  on a photographic plate. A  method for achieving
t h i s  is described and discussed. J . S. G. 1. rv h ln iw r  tNatur-

On the Meaning of the Origin of Superconductivity. U  Dehlmger (A alur 
wiss 1933 21 607).— The transition from superconductivity to hnite resist
anco is considered to be a transition from the oriented g g
in ttiP plft'tronic conficuration, and to be comparable to  the transition irom 
regular to irregular atom ic distribution which occurs in certain transformations

m aSome Rem irks on the Frequency- Dependence of
Ferromagnetism. Raym und Sanger (Phys. Rev., 1933, [lij, 4 , ) ■
Theoretical. Superconductivity and ferromagneticJ P ^ u w e ^  affe°ted 
hv h,Vb freauencies S. investigates the extent to which this rrequency 
dependence can be accounted for by  assuming that a conducting ' ™ o ^ t s  
of a normal metallic core surrounded by  a
neither superconductivity nor ferromagnetism. nlthontrh tho surfaco
only, but suggests that such an explanation is possible although thejurfac®
layer required is rather thick, being of the order 10 a rt;eg
by the calculations for the superconducting and ferromagnetic properties,

T S S i o n  of Superconductivity. J. I- .Frenkel (Zhurnal 
eksperimentalnoy i teoreticheskoy Fiziki (Journal of E xperw w iM ¡an d  f  ^  
retical Physics), 1933, 3, (2), 1 0 1 -1 0 8 ).- [In  Russian.] See abstract from
another source,«/., this volum e, p . 489. IS. A ; «  f {Phmikal Z.

Remarks on the Theory of Superconductivity. J . D orm an  (I i j g ^ !•
Sowjetunion, 1933, 3, (4), 3 6 6 -3 8 0 ).- [In  German.] I t  is s h o ^  th a t jn e

of certain conclusions as to the nature o fsu p e rc o n u c  ivi j .
On the Influence of a Transverse Magnetic R d d  on  h E ®  g « «  

Linnid Mpfcak Ibrahim  Fakidow and J. K ikoin (Physikal. /. J
1933 3 (4) 381-392; also (in Russian), Zhurnal eksperim&italnoy 

(J ou r^ l of Experimental and 
(1 )f 36—t3).— [In English.] The influence of a m ag n e tic  field on h p Q  {or
potassium alloy is to produce a change in  the rcsis ^ ntensity__N  A.
fields of more than 1000 Gauss is linearly proportional to  the mteiM J ' ^

Superconductivity and the Hall Effect. J. K ikom  and B Lasarew 
(Physikal. Z. Sowjetunioji, 1933, 3, 351 365; an (m  ^  ^  0JMj gi/ic0.
eksperimentalnoy i teoreticheskoy Fiziki (Journal of j p  , t j)0 j j an
relical Physics), 1933, 3, 44-52).- [ I n  German.] The value o the m u
constant B  and of the product of this constant and the 
ductivity a have been compared for a series of metals. B  is re < ¿£rature 
and B-a exceptionally small for superconducting meta torg -phe. same
compared with the corresponding values for ordinary , . ' 1 ,  thallivim 
remarks apply to superconducting alloys of
and antimony-thallium , as w ell as to  superconducting c P °
a non-metallic component, e.g. sulphides. -N..A. __ Moforinl nn the

The Influence of the Elastic Elongation of Ferromagnetic M a te™  on tee
Magnetic Transformation Point. M . N . Michejew (P  y  . - teoreti-
1933, 3, (4), 393-398; also (in Russian) Zhurnal eksperimentalnoy
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dwtJcoy Fizilci (Journal o f Experimental aiid Theoretical Physics), 1933, 3, (1), 
■ German. ]  Determinations of the magnetic transformation 

point of a loaded copper-nickel a lloy wire have shown that this point is 
independent of the tensional stress within the lim its of experimental error.

_________________  — N . A .
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(C ontinued  from  pp . 54S-553.)

X -R ay Study of the Equilibrium Diagram of the Iron-Alum inium  System.
Atonu Osawa (Ktnzohu no K enbju , 1933, 10, (7), 277-2S9).— [In  Japanese.] 
Ih e  equilibrium diagram of the iron-aluminium system has been studied by 
X -ray  and microscopic examination, and from the results a new diagram is 
proposed. Four compounds exist; namely, (FeAl)„, FeAl2, Fe2AL, and FeAL. 
J-he first three are formed by  periteetic reactions :—

melt +  S solid solution ^  (FeAl)„ 
melt +  (FeAl)„ ^  FeAl,

and melt +  F eA l, ~  Fe2Al5
FeAl? solidifies directly from  the melt, having a maximum melting point on 
the liquidus line, and forms eutectics with pure aluminium on one side and 
with Fe2Al5 on the other.— S. G.

Solubility of the Chemical Compound MgZn, in Aluminium in the Solid 
State at Different Temperatures. P. Saldau and M. Zam otorin (Z. anorq.
Chem., 1933, 213, 377-382).— The solubility of MgZn2 in aluminium in the
quasi-binary system A l-M gZn2 (determined by  micrographical analysis) is 

3, 6’ am* MSZna at 475° (eutectic temperature), 
» 400 » ^00 C., and room  temperature, respectively.— M. H .

The Sodium Content of Silumin. E . Scheuer (Z. Metalllcunde, 1933, 25, 
139-141, 157-160; and (abstract) M et. Ind. (Land.), 1933, 43, 354).— The 
sodium content of Silumin can be determined by  melting the alloy in air 
cooling, washing with distilled water, and titrating the alkaline solution with 
standard acid. Gram-refinement takes place independently of the modifier 
used (metallic sodium or sodium salts) but is not produced by  less than 0-003%  
sodium ; normally modified Silumin contains about 0-010%  sodium. The 
amount of sodium taken up b y  molten Silumin depends, under otherwise 
equal conditions, on the temperature at which the sodium is added; it is 
considerably smaller at the melting point of Silumin and at 1000° C. than at 
/00  and 900 C., and largest at about 800° C. The decrease in the sodium 
content of Silumin melts has been determined at temperatures between 600° 
and 1000° C. Between 15 seconds and 1 minute after the addition of the 
sodium the loss was 20 -4 0 % , the rate of oxidation being smallest at 600° C. 
and greatest at 800° C.— M. H.

Hydronalium, a New Light Metal Alloy with a High Resistance to Corrosion. 
Werner Schultze ( Forschungen u. Fortschritte, 1933, 9, 386-387).— A  short 
account of the properties and uses of Hydronalium.— J. W .

Notes on the Light Alloys of Aluminium, Especially Those which Require 
no Heat-Treatment. E . Herrmann (Bull. tech. Suisse Bomande, 1933, 59, 193- 
195). A  survey of the developm ent of light alloys leads to a discussion of the 
ageing alloys Duralumin, Avional, and Anticorodal. Uniform ity of structure, 
high strength, and good elongation are secured by  working in the soft con 
dition, with subsequent heat-treatment, but the selection of suitable materials 
m ay obviate the expense and skilled labour entailed by  these methods. 
Recently developed alloys of aluminium with magnesium and manganese are 
described, notably Peraluman (special Anticorodal), o f the composition : man
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ganese 1-5, magnesium 2-0-2-5% , and remainder aluminium. The mechanical 
properties o f pressed sections and of sheet in the annealed, half-hard and fully 
hardened conditions are tabulated. Other alloys considered are Aluman 
(aluminium with 1-5%  manganese) the American ‘ 4 S alloy (magnesium ; 
manganese 1% ), Birmabright (magnesium 3-5; manganese 0 -5 /0), H ydro- 
nalium, Duranalium, and “  MG 7 !! (low manganese, m a g n e s ia  5^1o%).r

The Influence of Small Quantities of Silicon on the Strength and Elasti
city o f Duralumin. J. G. M uzalevsky (Tehnika Vosdushnogo Flota 
(Technology o f the Aerial Navy), 1933, (1), 70-80).— [In  Russian.] Ihe 
influence o f 0-04%  to 0-66%  of silicon on Duralumin containing copper 
4-5, magnesium 0-80, manganese 0-40, and iron 0-20%  has been investigated 
in tensile and bending tests on rolled and heat-treated specimens after ageing 
for 2, 24, and 144 hours. The strength of Duralumin during natural ageing 
is independent of the silicon content within the above limits. In  bending 
sheet Duralumin the toughness falls sharply when the silicon exceeds about
0-5% , the fall being especially marked with annealed metal with a high 
silicon content. I t  is concluded that additional silicon should not be intro
duced into Duralumin.—-N. A . , •

The Influence of Silicon on the Mechanical Properties of Duralumin 
V . 0 . Krenig (Tehnika Vosdvshnogo Flota (Technology o f the Aerial JSavy), 
1933, (1), 81-83).— [In  Russian.] Criticisms of a paper by  J. G. Muzalevsky. 
Krenig’ s researches demonstrate the beneficial influence of silicon on tho 
properties of Duralumin. Tho decrease in strength m  the annealed condition 
is without significance, since Duralumin sheets in practice are usually Dent 
immediately after the quenching.—-N. A . ,

Methods of Strengthening Duralumin by Means of Thermal Treatment. 
S. M. Voronov (Tehnika Vosdushnogo Flota (Technology o f the Aerial JSavy), 
1929, (8), 500-513 ; (9), 568-576)—  [In  Russian.] From a study of the 
mechanical properties during tho process of ageing, it  is c o n c lu d e d  that the 
degree of strengthening is a function of the chemical composition of the alloy , 
degree of the preceding plastic deformation, temperature of quenching, and 
temperature of the quenching medium. The greater the prior mechanical 
deformation and tho better the condition of the subsequent quenching, the 
more vigorous is the ageing process and tho more intense tho final strengthening 
effect. Tho existing theories of tho ageing process are examined m  the light 
of numerical data prepared b y  V . which confirm the important part played by
the separation of MgjSi during tho ageing process. -N. A. , . ,

An Investigation of the Influence of Air Quenching on the Mechanical 
Properties of Duralumin. I . G. Schoulgm (Tehnika \osdushnogo llo ta  
(Technology o f the Aerial Navy), 1932, (10), 9 3 3 - 9 4 9 ).- [ i n  R u s s ia ^ ] g h c  
mechanical properties and hardness of air-quenched (normalized) Duralumin 
during the first 8 hrs. o f ageing at room temperature are higher than those ot 
the water-quenchcd alloy. During the next 7 days of ageing this relation
ship changes, until after 15 days tho difference practically vanishes. Ihe 
mechanical properties during the agoing process alter as shown b c lov .

W a te r-
q uenched ,

%•

A ir-
qunnciied,

%•

Increase in tensile strength
„  limit of proportionality .
„  Rockwell hardness . . • ■ 

Decrease in elongation . . . • ■ •

31-41
105-119
46-159

0-16

16-29
39-81
34-91
0-15



A ir quenching of tubes and com plete structures is possible if the furnace is 
operated correctly and the heating period is sufficiently prolonged. The 
mechanical properties o f  air-quenched Duralumin fall more rapidly than those 
of water-quenched during corrosion. N o difference between the two can be 
detected by  metallographic methods.— N. A.

An Investigation of the Materials of Connecting Rod Forgings of Duralumin 
for Aircraft Motors. I . G. Sehoulgin (Tehnika Vosdushnogo Flota (Technoloai/ 
o f the Aerial A any), 1933, (2), 50-58).— [In  Russian.] The condition of con 
necting rod forgings of Duralumin has been investigated at different points, 
to determine the effect o f the thermal and mechanical treatment. The alloy 
tested contained copper 4-45, silicon 0-17, manganese 0-50, magnesium 0-75, 
and iron 0-46 /Q and in the initial state had an average tensile strength of 25 
kg./m m . , an elastic limit of 15-8 kg./inm .2, a relative elongation 13-3%, and 
an im pact strength o f 3-55 kg./cm .2; the corresponding values for the 
quenched alloy were 41-2, 31-5, 24, and 3-27. Results o f a metallographical 
examination are given.— X . A.

Ĵ®a;5ure™ents [therm al] Expansion of Aluminium Casting Alloys
tor Motor Cylinders. F. Bollenrath (Metallwirtschaft, 1933, 12, 85-89).—  
.Different heat-treatmcnts considerably affect the shape of the thermal expan
sion curve of cast aluminium alloys. The conditions under which the best 
curve for practical uso of the alloys is obtained have been investigated.

___ y Q
iv (Aviation Aluminium). J. G. Muzalevsky (Tehnika Yosdushwqo 
. lota (-Technology o f  the Aerial Navy), 1930, (1), 47-58).— [In  Russian.] A viol 
is a medium strength alloy to  replace aluminium in aircraft construction; 
it contains 0-7 ^  silicon and 0-0%  magnesium, and has a cocff. o f linear 
expansion 2-3 x  10-* The yield point (kg./mm.*) is 12-15 in the annealed, 
17-23 m  the quenched, and 25-36 in the aged (at 150° C.) state; the corre
sponding values for the elastic lim it are 5 -7 , 8-10, and 17-24 kg /mm 2
An - h ^ ati°,n„ ; 7T20’ 28“ 25’ and 18- 8% ’ and for the Brinell hardness 
40 oO, 60 7o, and 80-110. The thermal treatment o f A viol and its influence 
on the mechanical properties have been investigated in deta il; the mechanical 
properties arc improved by  quenching from above 400° C., the optimum 
temperature being 530°-550° C. W ith  natural ageing a progressive rise in 
mechanical properties occurs during 4 days. Ageing at 150°-170° C. improves 
the mechanical properties during 3 hrs. The resistance of Aviol to the action 
ot the atmosphere, and to fresh and sea-water docs not differ from  that 
of the purest aluminium. Acids, especially hydrochloric, in any concentration 
dissolve Aviol. The production of semi-manufactured parts for the aircraft 
industry and the methods o f working A viol are described.— N. A .

Strength of [“ 4 S ” ] Aluminium [Alloy] Corrugated Sheet. Anon. (Em,.
A eics-Record, 1933,110, 705).— Safe uniformly-distributed loads are com puted 
for standard sizes of corrugated sheet ma.de from the aluminium allov “  4 S.’ ! 
ljoad-dcflection tests made on samples with ends freely supported on  wooden 
horses 6 ft. apart and loaded with dry sand over an area 24 x  72 in. showed 
close agreement with calculated values. Crushing tests indicated a wide 
margin of safety against the end reactions likely to be encountered in practice.

___ J  0 Q

Vacuum-Melted Beryllium Alloys. W . Hessenbruch (Heraeits Vacuum- 
schmdze [lOift Anniv. Volume], 1933, 199-232).— In  preparing hardenable 
alloys o f beryllium with copper, nickel, and cobalt with or without other 
metals, vacuum-melting produces alloys w ith more reproducible properties 
than does melting under a salt layer, since the loss of beryllium in the first 
case is almost negligible. A lloys of copper with 2-5%  beryllium develop a 
maximum hardness after quenching from  750° C. and tempering at 250° C. 
for 10 hrs., or, after 30%  reduction b y  cold-rolling, for 1J hrs. An alloy of
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• V„ 1  i ,7o / bcrvllium develops the maximum hardness after quenching 
to rn  1000° 0  and te m p ^ S g  at 450= C. for 15 hrs. or, after 30%  reduction by 
oold-rollintr tempering at 400° C. for 16 hrs. Tho cold-worked and hardened 
conner alloy has a yield-point of 107 kg./m m .2, tensile strength o f 123-3 k g ./

o irm<yn>inn of 5*7°/ Brinell hardness of 350, and notched bar im pact 
£  " a ™ ,  p o n d i«  ? 1»  ‘ b .  3« . .

«imiKr heat and mcchanical treatments are 150, 182 5, 8 A, 4bU, ana »  w .  
The high tensile strength and toughness are characteristic of vacuum-melted

s c s iit s s w iS S S callov maximum hardness is induced by  quenching from 1000 O. ana temper 
ine at 400°-450° C. for 4 -8  h rs.; in this way Brmell hardness numbers of over 
600 can bo obtained The solubility of beryllium m  copper, n ic k e l ,  cobalt, 
and ^ron is reduced b y  addition of other elements such as molybdenum, 
tunssten chromium, and manganese, and hence smaller quantities of beryllium 
are su fficie^  to  produce temper-hardening alloys. Thus addition of 0 -6 -1%  
beryllium to Contracid (nickel 61, chromium 15, iron 15, nVa"= af^ s°  ; ; “ °r^ t . 
denum 7 % ) produces the following changes m  the

1050° C. and reduced 3 0%  b y  cold-rolhng t lOo- liO -o, 1 35, 390

Add Hnn of 8 ° / molvbdenum or of 8 %  chromium and 4 %  molybdenum to 
i S  c U a i n i w T s T b e r y l l i u m  confers marked temper-liardening pro-

im tn 4.'10° C Addition of chromium or of tungsten to  oen  uiui 
alloys reduces the amount of beryllium required
but makes the alloys much too  hard for cold-working m  the. quenohed s t a ^  
The alloy with cobalt 34, iron 50, chromium 15, and berylhun /0, 
a £  of 225 (Brinell) in the quenched state can ^ ~ t l e ^ r i n l  
by cold-rolling, whereby the hardness is raised to 470,
n t4ci0o C' r a i s e s  t h e  h a r d n e s s  to a maximum of 680 -(00 . A d d i t i o n  o i o / 0
ganeso o / X e r  or 3 %  silicon with 1%  beryllium to copper produces alloys
which can be heat-treated to  give Brinell hardnf V  1 ^ 7 0  c a n t o  obtained 
3%  titanium and 1%  beryllium liar,inesses <oi' 3  / “ n  l e e ^
Curves are given showing tho creep lim it of bery • electrical resist-
Contracid at high temperatures as well as tables showing t c various
ance and coeff. Sf thermal expansion of many of the above a U o g a  
heat and mechanical treatments. The rates of c0rr0S1 ^ y
and bervllium-Contracid alloys in various aeK lsa rccom p a red ^ it 
stainless steels and some possible uses of heat-treated beryllium alloys are

“ " ¿ T l o t a o f b S « » H r t r o « ™ S l . h M .
at High Temperatures. B . L. R ickett and P. ( chromium
Treat. Preprint, 1933, Oct., l -3 2 ) . -A l lo y s  containing « p  to  28 ^  chromium 
were studied within the range 760M 095" C. and for p en od so f 
150 hrs. Examination comprised the determination » * 8 » ^  tu®e ,’)fth e  
the chemical composition, microstruoture, and genera ry constant
scale produced under the varying conditions. Other factors being constant,
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SU!PKldc Produccd a greater amount o f scale than oxygen Résist
ance to oxidation was increased by  increasing the amount of chromium

to  oxT datíoT of5 thePhühZatÍ0ÍÍ ° nl?'  Sligh,t,Iy t hereby- ï i l c  g ra te r  resistance to  oxidation of the higher chromium alloys was accom panied b v  a lame
increase m the amount of chromium found in the scale. The rate of sealing
deceased  with in crep e  in time of exposure, and increased rapfdly as S
temperature increased. I t  is surmised that in these operations "there is
o fth e  metal or S i n  8  ° \ 0Î fLighcr Products of reaction, inward, andof the metal, or o f lower products of reaction, outwards, through the scale.

__W  A P AT
Ordinary and Specie Bronzes. The AUoys of Aluminium and Copper. 

°3 7 - ‘>38 Bronzes.”  L . Guillet (Cuivre et Laiton, 1933, 6,
ó j  o ¿90). (II .— ) A  general discussion of the properties and uses of

alunumum-bronze. ( I I I . - )  Deals with the alloy c o n S g  c o p ^ r  90 
and a lu m ,m u m 1 0 % -th e  so-called St. Claire-Deville alloy. GOgives details

»d e te rm in e d  by X -ray  analysis o f well-annealed and quenched alloys decreases
700° r  n aV \ 6 Peritectic temperature (864° C.)"to 1-S% at
<00 C., 0 -4 /o  at 400 C., and about 0-16%  at 250° C. The decomposition of

b . ' C Î  ,1° rl" s  *s ” lns “ 150' - 350- c - “ »

conTaTnine 1 f 3 ’ 43’ 219~222’ 243- 24C, 325-326).— Bronzes
a T/0 ? h? ve t0 a great extent replaced tin-base alloys in 

connecting-rod bearings of aeroplano engines. They usually contain tin
to H.e 1 1 1 ™  * Present agglomeration of lead particles and to give strength

b ro ïe s5th™  "un ™ 5°tîT °f W ? ?  describcd WaS to Produce s“ hoionzes without tin, and the paper is divided into two parts : (1) the effect of 
small amounts of various elements on the distribution of lead in leaded-bronzes
S S o f Z w K  30%  lea5 ;- and (2> the eharacteristte mechanical properties o f leaded bronzes containing 30-5-40%  lead tocrpfhpr xeith «moil

r y s i tfrt- "'tv ":1 »o”&Sd ss;;SdT*i!k îw v  t h (b e s t . alloys studied were subjected to service tests. Individual 
vont i nrr T  i banun>’ .calciu™’ zirconium, and sulphur showed promise in pre- 

i ting lead segregation. An alloy containing sulphur, silicon, and zirconium 
M  S+ V11îs  but IlttIe segregation. The one used in the steel bear- 

5%a b T h ™ IOne<i, am ed ]ead 35, sulphur 0-4, silicon-zirconium  alloy 
1 5 % . The wear-resis tance o f this alloy was superior to that of manv com 
mercial alloys containing appreciable quantities of tin. It* compressive
Between Too^and ‘̂ 50 C ^ tîf “  * “ 7 * containi“ S tin but only 10%  less lead.

»  "  50 ? . ; lhere was httle change in the resistance to pound-
results - W  1 !  C N.° 0DS “  an aer°P lane this all° y  gave very promising

(Z  AUoyS- ■ S - Valentiner and G. Becker
are a t t n w i h l o  1_403)- - tlh e  magnetic properties o f Heusler alloys
( Í  ) n e Prcsencc o f  crystals o f com position M n -A l-C u ,. The
Curie points o f the alloys are all in the neighbourhood of 330° C., which is that 
characterizing the very strongly magnetizable alloy o f a t o m fc W w s i t io n

25’ f ppcr 5° % -  This all°y - whether Quenched , °F higher temperatures or aged at temperatures below 350° O
super-structure, th e side o f the crystal 

unit bein0 o f length 5-9o0 A . A t temperatures between 350° C. and 700° C.
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the alloys consist o£ A l-C u3 and M n-A l-C u 2 with embedded Mn atoms. Alloys 
quenched from, or aged within, this range of temperatures are less strongly 
magnetizable than the alloys previously referred to. Ih o  magnetic saturation 
value of alloys of other compositions is dependent on  the percentage of man
ganese present which goes to form  crystals of M n-A l-C u2. On ageing these 
alloys the coercive force at first increases and then decreases. Excess man
ganese can, in part, enter the lattice of the M n -A l-& i2 crystals without alter
ing the length of the lattice edge or appreciably affecting the magnetic pro
perties. Excess aluminium disturbs the formation of crystals of M n-A l-C u2, 
and easily combines with the copper of such crystals to form A  -C 113. It the 
aluminium content is only slightly greater than 2 o % , the crystal lattice, dunn0 
ageing of the alloy, changes from one having a length of edge 5-833-0-J50 A. 
to one of length 8-7 A . These latter alloys are only feebly magnetic. Allo^-s 
of composition not very different from that represented b y  * ln -A l-C u 2 are 
characterized by  a very high coercivity for weak saturation values.

Herculoy— A Copper-Silicon-Tin-Zinc Alloy. R . A. Wilkins (Metals and 
Alloys, 1933, 4, 123-126).— Herculoy is a copper alloy containing silicon J-Zo, 
zinc 1-5, and tin 0 -5% . The zinc increases the tensile strength and improves 
the casting and working properties, whilst the tin improves the resistance ^ 
corrosion and permits c  low-temperature anneal to be carried out; to- remove 
internal stresses w ithout affecting the mechanical properties , ^
cold-work. The cast alloy has a tensile strength of 5 5 ,0 0 0  1b./m. with an 
elongation of 7 0 % ; b y  cold-working a strength of 10 0 ,0 0 0  lb .^n  can be 
obtained, and the internal stress induced b y  the work can be ?
annealing at 285°-315° C., during which operation the hardneiss and_8trength 
arc increased b y  a precipitation-hardening effect. "
annealing at 290° C. for 30 minutes has a yield-pom t of lOo.OQO b m an 
ultimate strength of 135,000 lb. /in .2, and an elongation of 1 1  /0 , in  this state 
an outside fibre stress of 30,000 lb ./in .2 does not cause failure after G X l0 
reversals of load. The alloy has a density of S-54, modulus of res l ^  of 
17-5 (soft) and 3 7 5  (hard) in .-lb ./in.’ , coeff. o f thermal e x p a n s io n  of_0 -0 0 0 0 1  0 
(0°-100°C .), resistivity (soft wire) of 21-75 m icrohm s./c.c. at ¿¿-5 0 ., max. 
induction 470 Maxwells/cm."-, magnetizing force 200 C i l b e r t s / c m . -  normal 
coercive force 1-5 Gilberts/cm .2, permeability 2-5, temperature coeff. o f resist
ance 0-00046 at 20° C., and melting point 1023-5° C. The ^ l° y  Tc^ sts corrosion 
by most neutral and alkaline solutions and b y  hydrochloric and sulphuric

On the Equilibrium Diagram of the Copper-Tm-Phosphorus Alloys. J.
Vero (¡5. anorg. Chan., 1933, 213, 2 5 7 - 2 7 2 ) . -T h e  solidification and trans- 
formation of copper-tin-phosphorus alloys with1 0 -25  /0 tin and ®' 8 /91 _j*fi 
phorus have been studied by thermal analysis and micrograp 1 
of alloys with a constant tin content of 5-0,10-0 15-0, a n d  2 0 ;0 %  and of alloys 
with a constant phosphorus content of 1-0, 2-0, and 3 -0 ^ . The eutect 
reaction in the copper-phospliorus system (melt a +  Uugt ' at y.J, 
which also takes place in ternary alloys poor in tin, and the pentcctic reaction 
in the coppcr-tin  system (a +  melt ^  [3 at 798° C.) merge into t e -pba 
reaction a +  melt ^  Cu3P  +  ?  at 637° C. The transform ationsm  th eso lid  
state are similar to those in the copper-tm  system. T 0 s y
phosphorus in the a- and [i-tin-copper solid solutions has . ,
detail and the phase equilibria are shown in diagrams and photomicrographs.

Ageing and Elastic Hysteresis in Instrument Springs. Paul MacQahan and 
Robert W . Carson (Instruments, 1932, 5, 8 9 -9 0 ^ -A n  extended abstract of a 
paper read before the Am erican Institute of Electrica ng ■ P ■ 
instrument springs are. made by  winding hard-rolled phosp 1 i,„ntVnrr
tightly on a mandrel, holding the tape w ith a close-fitting barrel, and heating
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for several minutes to about 300° C. to fix the shape. In  the course o f time, 
such springs uncoil 5°-10° and increase in torque by  2 -5 % , depending on form 
ing and ageing temperatures. This is due to the relief o f residual stresses. 
B y  heating at 100°-150° C., however, relaxation is very rapid, and no.further 
ageing then occurs at lower temperatures. Measurements were made o f the 
elastic hysteresis o f spring materials under low  stresses, making use of a grid 
glow relay tube to indicate contact between the ribbon and the micrometer 
used to  measure deflections.— J. C. C.

Relative Temperatures of Brass when Subjected to Reversed Direct Stresses 
in Vacuo and in Air. H . J. Gough and D . G. Sopwith (Aeronaut. Res. Cttee. 
R. and 31. N o. 1482, 1932, 1 -4 ).— Cf. this J., 1932, 49, 93. In  continuation 
of earlier work three alternating direct stress tests have been made on 70 : 30 
annealed brass: (a) in  air at ±  7-1 tons/in.2 (i.e., just below the air fatigue 
lim it); (6) in vacuo at i  9 tons/in.2 (i.e., just below the vacuo fatigue limit), 
and (c) in air at ±  9 hrs./in.2; the temperature difference between the holders 
and the specimens during the tests are shown graphically. Specimens (a) and 
(6) survived respectively, 26 and 35-2 X 106 reversals without fracture, whereas 
specimen (c) broke after 0-36 X 10s reversals. The actual temperatures of 
the specimens were identical over the same period, thejnaxim um  temperature 
after primary hysteresis reaching about 30° C. Hence the difference in the 
fatigue limits in air and vacuo is not due to  temperature effects.— A . R . P.

Alloys of Copper Combining High Mechanical Strength with Good Electrical 
Conductivity. Anon. (Guivre et Laiton, 1933, 6, 401—103).— Data are given 
concerning the physical and electrical properties of a large number of copper 
alloys, for which good qualities in both  directions arc required. Special 
attention is devoted to silicon-, cadm ium -, and beryllium -“  bronzes.”

— W . A . C. N.
[Basaloy] Pusco Copper Co. Alloys. Anon. (Automotive Ind., 1932, 67, 

497).— Basaloy, an alloy o f unstated com position, has a sp. gr. o f about 10, 
melts at about 257° F. (125° C.), is somewhat malleable and ductile, is harder 
than lead, takes a clean impression, and retains a constant com position in 
re-melting. I t  is recommended for proving forging dies and as a liquid seal 
for annealing furnaces of certain types.— P. M. C. R .

The Tensimetric Analysis o f the Systems Gold-Phosphorus, Silver-Phos- 
phorus, and Copper-Phosphorus. Haakon Haraldsen (S ir. Nor she Vidensk.- 
Akad. Oslo. Mat.-Naturv. K l., 1932, (9), 1-63).— [In  German.] Tensimetric 
analysis o f these systems in a specially designed apparatus has shown that the 
following stable compounds e x is t : A u2P 3, A gP3, A gP ,, CuP2, and Cu3P ;  this 
has been confirmed b y  X -ray  analysis. The densities of these compounds are 
respectively 8-123, 3-881. 4-653, 4-201, and 7-147, and their heats of formation 
41-7 (630° G ), 35-5 (456° C.), 32-7 (478° C.), and 52-0 (697° G ), respectively, 
from phosphorus vapour and metal or lower phosphide. Cu3P is the most 
stable phosphide and Au2P3 is more stable than either o f the silver phosphides.

— A . R . P.
X -R ay Investigations on Antimony-Lead and Tin-Lead Alloys. I .

Obinata and E. Schmid (Metallwirtschaft, 1933, 12, 101-103). — The 
lattice parameter of pure lead (a — 4-9389 A .) is reduced by  0 - l ° /oo b y  the 
presence in solid solution of 1 atom ic-%  antimony and b y  0-34°/oo by 1 atomic- 
%  tin. The solubility of antim ony in lead at 250°, 200°, and 100° C. is 2-9,
1-5, and 0-4 w eight-%  respectively, and that of tin in lead at room temperature 
is 3-4 a tom ic-% .— v. G.

New Bearing Alloy [Satco] Designed to Withstand High Temperature. 
Anon. (Automotive Ind., 1933, 69, 122).— The following are claimed for Satco : 
solidification point 295° C .; temperature o f com plete liquefaction 420° C .;



transverse strength 10 tons/in.“ with a bend of 11®, that of railway Babbitt 
metal tested under identical conditions being about 9*5 tons/m . with a bend 
of 7° ; low' shrinkage and retention of hardness at elevated temperatures. 
The alloy is said to be suitable for die-casting.— P. M . C. R .

Shape and Structure oi Lead Shot. G. Tammann and K . L. Dreyer (Met. 
Ind. (Lond.), 1933, 42, 618).— Short abstract of a paper published m Z . Metali- 
kunde, 1933, 25, 64. See J., this volume, p. 299.— J . H. W .

Study of Magnesium-Aluminium-Copper Alloys Rich in Magnesium. Paul 
Bastien (Publ. soi. et tech. Ministère de l’ A ir, N o. 20, 1933, 1-9). Ih e  equi
libria in the system magnesium-alum inium-copper have been determined by 
thermal analysis o f alloys containing more than 45%  magnesium. Ih e  
section M goCu-M gjAl, does not form  a quasi-binary system, since com plex 
changes take place within a certain com position range and. the compound 
Mg,Cu,AL, which has d 6-5, separates in  crystals at the bottom  of the melt. 
The liquidus of the ternary system in this region consists of four surfaces 
sloping down to  two eutectic valleys corrcspondmg with the solidification 
of two ternary eutectics (A) containing magnesium 56-o, aluminium 
copper 17% , melting point 412° C., and (B) containing magnesium 67-5, 
aluminium 0-5, copper 32% , melting point 484° C. Tw o ranges of solid 
solution occur, one extending from magnesium to the alloy with aluminium 
8-8 and copper 6-2% , and the other from  Mg.,Al3 to the alloy with magnesium 
58, aluminium 41-4, and copper 0-6% . The existence of the above phases 
has been confirmed b y  micrographie examination, 30 photographs of 
characteristic structures being given. The hardness of magnesium is increasec 
more rapidly b y  addition of copper than b y  addition of aluminium, and chi 1- 
cast alloys are always harder than sand-cast. Forging and drawing reduce 
the hardness, particularly of alloys with a high copper content. Ih e  cocff. 
of thermal expansion (a) o f aluminium-magnésium alloys increases slightly 
up to the lim it o f homogeneous solid solution, then decreases linearly w it i 
increasing proportion of eutectic; similar effects occur in t ic copper 
magnesium system. In  the ternary solid solution a lu m in iu m  increases a, 
whilst copper tends to  decrease it  slightly. The density, and the electrical 
and thermal conductivities o f numerous alloys containing up to l b /0 
aluminium +  copper have been determined, and the results are given in 
tables and graphs. Alloys w ith up to 12%  copper or 6 %  aluminium (total 
not exceeding 15% ) can be readily forged into pistons of good h a rd n e s s  and 
thermal conductivity for use in intemal-combustion engines, btatic benclin,, 
tests are more satisfactory than the ordinary tensile tests for appraising the 

. value of east ternary alloys. Certain alloys in the drawn state luue a a lguo 
limit which compares favourably with that o f Duralumin, e.g. t îe . , . ,
and 6 : 9 aluminium -copper-magnesium alloys have fatigue limits of 
kg./m m .2 with tensile strengths of 26-28 kg ./m m A  I h e  presence of copper 
increases the corrosion of these alloys slightly in acid media and considerably 
in saline media. Addition of aluminium to copper-magnesium alloys rapidly 
decreases their rate of corrosion.— A . R . P.

Selection of Alloys of the Elektron Type for the Casting of Aeroplane Parts. 
A. S. Ball (Tehnika Vosdushnogo Flota (Technology o f the Aerial i\aiy),
1932, (11-12), 1062-1068).— [In  Russian.] The methods of manufacture, 
mechanical, casting, and corrosion properties were investigated of magnesium 
alloys containing (a) aluminium 4, zinc 3, manganese 0 ;2 -0 -5%  ; (6) aluminium 
2, cadmium 2, copper 4, manganese 0-2%  ; (c) aluminium 6, zinc 3, manganese 
0-2-0-5%  ; (d) aluminium 6-5, zinc 0-3, manganese 1 % ; (c) aluminium 8 ,0 ; 
( /)  aluminium 6, manganese 0 -3% . Alloys (a) and (b) are recommended for 
fittings cast in chill moulds, a lloy (a) is best for ca-sting small structural 
details in sand moulds, and alloy (c) for large castings in sand. A . A.
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Alloys of Iron Research. X I.— The Constitution of the Alloys of Iron 
and Manganese. Marie L . V . Gayler. Appendix I.— X -R ay Analysis of 
Manganese-Rich Alloys Heat-Treated and Quenched from Different Temper
atures. C. W ainwright (Iron Steel Inst. Advance Copy, 1933, 1-4S).— The 
constitution of the iron-manganese alloys has been determined b y  means 
o f thermal, microscopical, and X -ra y  examinations o f alloys made from very 
pure materials. Compared with previous determinations, the position of 
the liquidus and solidus has been appreciably raised and the existence of a 
peritectic between y-iron and liquid to form  y-manganese has been confirmed. 
The 8 -y  iron transformation takes place at 1504° C. from  1 to 8 %  manganese; 
y-iron then separates directly from the liquid state, until at 1270° C. it  reacts 
with the manganese-rich liquid to  form  a phase containing approximately 
68%  y-manganese. This peritectic reaction extends from 65 to  74%  man
ganese, after which the y-manganese phase separates directly from  the liquid 
on cooling. The constitution in the solid state of iron-rich alloys has not yet 
been solved. The changes in the solid state of manganese-rich alloys have 
been similarly determined. In  the solid state of the manganese-rich alloys, 
the y-manganese phase is shown to  decompose into y-iron and (3-manganese 
at 1028° C. from 64 to 72%  manganese, and similarly the (3-manganese phase 
is shown to decompose into y-iron and a-manganese at 600° C. from  about 
59 to 63%  manganese. In  Appendix I, the conclusions reached from X -ray 
analysis o f manganese-rich alloys quenched from various temperatures and 
values of the parameters aTe given.— J. H . W .

Alloys of Iron and Manganese. Transformations and Heterogeneity in 
the Binary Alloys of Iron and Manganese. Francis M. Walters, Jr. {Airier. 
Soc. Steel Treat. Preprint, 1933, Oct., 1-12).— These alloys m ay be made to 
exhibit striking differences in composition in the solid state b y  holding them 
within the a to  y  transformation range. The heterogeneity m ay be demon
strated dilaton.etrically owing to  the pronounced volume changes which occur. 
Homogeneity may be restored b y  heating to  100° C.— W . A. C. N .

A Correlation of Some Thermoelectric and Thermomagnetic Data. L . F. 
Bates (Phil. M ag., 1933, [vii], 16, 657-672).— Rods of manganese arsenide 
which have not been heated since their preparation are ferromagnetic up to 
about 45° C. They exhibit changes of magnetic properties following each 
transition from the ferromagnetic to the paramagnetic state until a steady 
condition is reached. These changes comprise a progressive increase in the 
intrinsic magnetization and a progressive lowering of the ferromagnetic Curie 
point. They are intim ately connected with corresponding changes in the 
thermoelectric power of the substance.— J. S. G. T.

Solid Cadmium Amalgams ; An X -Ray Proof o f the Compound CdaHg. 
Nelson W . Taylor (,7. Amer. Chem. Soc., 1932, 54, 2713-2720).— Previous work 
on the cadm ium -mercury system is summarized. M icroscopic and thermal 
analysis gave no evidence of the formation of cadm ium -m ercury compounds, 
such as would have been expected from  vapour-pressure and e.m .f. phenomena. 
The X -ray  examination of a series of solid cadmium amalgams, annealed 
in vacuo at 147° C. for 72 hrs., revealed the existence of a solid phase (Cd3Hg). 
Approxim ate lattice-constants are given ; the body-centred tetragonal 
structure is apparently derived from the a> type of solid solution characterizing 
alloys containing 12 atom ic-%  or more, cadmium.— P. M. C. R .

Structure Viscosity of Dilute Amalgams. R . Kohler (Kolloid-Z ., 1933, 64, 
200-205).— Measurements o f viscosity indicate that amalgams containing, 
respectively, 0-37%  of copper and 0-5 or 1%  o f silver consist o f colloid systems 
in which mercury is the dispersion medium.— E. S. H .

High-Grade Chromium-Nickel Alloys and Life Tests Thereon. W . Hessen- 
bruch and W . R ohn (Heraeus Va-cuumschmelze [10A  Anniv. Volume], 1933, 
247-289).— The various methods which have been proposed for determining



the useful life of wires of the Nichrom e type as electric
critically discussed and shown to give variable results accord ng to theheata^g 
and cooling rates em ployed in the test. Much more
obtained b y  measuring the rate of increase m  resistance ̂ t h  t im e o f h ^ tin g  
at constant temperature, e.g. 1050“ C „ under constant j i t e g e  The^ife o^
Nichrome wires is increased b y  additions of slhra*
reduced by  addition of carbon ; plating with chromium o “
on the life, whilst coating with aluminium or silicon b y  0Jr
reduces the life. Prolonged heating o the wires
dioxide at above 1100° C. results in  absorption of carbon and s u b d u e  
precipitation of carbides along the gram boundaries on cooling. 1 1 he Uh>
the wires is independent of the diameter when « » »  0 ?e2 ^ it h "n te r !
all -wires at 900° C. it is 15 times as great as at lOoO O ., it  is ie s r m w  i 
mittent, than with continuous, heating, and with coaxsdy 
with fine-grained. The melting and casting conditi . m0re satis-
influence on the life o f Nichrome alloys; melting m  l i j^ o g e n ^  more ^ t  
factory than melting in air, but melting v a c u o the best^allojs. 
Casting into copper moulds produces a finer struc ur < forcing and
Vacuum-melted alloys are softer and more easily . ^ ^ ¿ ^ thoUt 
drawing than alloys melted in air or hydrogen, and tcst-p cces beiid 
fracture in the notchcd-bar im pact test. The average life, o f a  
melted Nichrome is about 80 hrs. at 1050° G , but the ^ X o m e C t S i !  
melted has a life of about 250 hrs. Prolonged heating of ^ ‘ ohr° “ % C0/  reSult! 
chromium 33, nickel 50, iron 13, manganese 2, and
in the slow precipitation of a new phase along the cr> accelerated by
behaviour is exhibited b y  all the usual Nichrome
the presence of foreign elem ents; hence it appears t ia ?  not represent 
equilibrium diagram of the nickel-chrom ium -iron system does not represent

th e» h " ^ t  m S s .  H . Ipavio (? r — ¿ g  
Anniv. Volume], 1933, 29 0 - 3 0 2 ) . - I n  wet and dry
hydrogen sulphide, niekel-chromium alloys containing nickel sulphide
are rapidly attacked at high temperatures, the reach\ - tile -«-ire is
formed spreading quickly along the gram boundanes until I j o  m r e *
completely destroyed. Under similar conditions a jj , ehromium-
having no tendency to  pass along the grain boundane aluminium or
iron alloys w ith more than 30%  chrom ium ;
silicon is o f no advantage. The behaviour of both types of alloys i^ a tn w  
spheres containing sulphur dioxide, e.g. furnace gas p . , dfggen
burning of oil or c o l l  w ith a high sulphur content, is sm ularto that in hy drogen
sulphide except that the rate of attack is slower. Anon [Daily

New Screen Metal Resists Corrosion and Staining
Metal Reporter, 1933, 33, (82), 4).— Inconel, conUim ng approxuM. J  
80, chromium 12-14, and iron 6 % , is stated
to corrosion b y  air, brine, and lactic acid. The a oy _ j;as ^¿en {ound 
to dairy equipment, but its tensile strength in the Screens made
sufficient to  warrant its use in the manufacture of wirc cloth Screen^ ̂ a a e  
of this material are said not to corrode or stain in use, and to require no

[Will Anniv. Volume], 19 3 3 , 408-^ 2 3 ).— An alloy for the hair-springs
and clocks made b y  adding to 100 parts of a 33 : 67 n icked  “ £
8 (or molybdenum 6), beryllium 1, manganese 0-8 a C h  re-
a very small linear temperature coeS., a high elasticity,
«stance to rusting, and is insensitive to magnetic fields. In  combination
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with an. anisotropic balance-whcel {e.g., nickel silver) the system provides 
accurate timing over a wide temperature range. A  non-rusting driving spring 
for clocks and watches with a  high elasticity can be made of an alloy of nickel 
60, chromium 15, molybdenum 65, iron 15, beryllium 0-65, and manganese 2 % ; 
such springs can be hardened b y  heat-treatment without becoming brittle and 
give more satisfactory service than the usual steel springs.— A. R . P.

Magnetic Properties and Chemical Compounds in Alloys. J . Dorfman 
(Physikal. Z. Soiejetunion, 1933, 3, 390—41T).— [In German.] Forrer, Sadron, 
and Neel’s empirical data on the saturation moments of nickel alloys, have 
been recalculated on new assumptions. The results obtained indicate that 
(1) the atom ic moments arc a multiple o f the Bohr magneton and (2) the 
absolute values of the atom ic moments bear a definite relation to the number 
of valency electrons. From this it is inferred that the conducting electrons 
play no part in producing ferromagnetism, that ferromagnetism is due to the 
“  missing ”  electrons in  the unenclosed levels of the atom, and that in alloys 
the “ excess”  valency electrons can fill up these “ g a p s”  in the atoms of 
the ferromagnetic metal and thus reduce the number of elementary magnets. 
The number of electrons of iron and cobalt filling these gaps in nickel atoms 
has been determined. The data so obtained have been checked with pure 
materials, and identical values for the relationship between the number 
of ionized atoms and the number of neutral atoms have been obtained by 
saturation magnetization and by susceptibility measurements. The methods 
have been applied to certain alloys, and the results afford a new insight 
into the origin of martensite and an explanation of the ferromagnetism of 
Heusler alloys.— X . A.

Non-Corrosive Silver Alloy Perfected in Japan. Anon. {D aily Metal 
Reporter, 1933,33, (169), 5 ) ;  Stainless Silver Alloy. Anon. (M et. Ind. (Lond.), 
1933, 43, 310).— A  “  stainless ”  silver alloy for ornamental work, patented by 
Tadashi Tanabe, is stated to possess a tensile strength of 20 kg./m m .2, an 
elongation of 11%, and a Brinell hardness of 60, as against 14 kg./m m .2, 40% , 
23, respectively, for pure silver. Its com position varies within wide limits, 
those quoted being zinc 0-5-20, tin 10-10, and silver 50-S9-5% .— P. M. C. R.

Bearing Metals and Seatings for Aero-Engines. Jaroslav Malkovsky 
(Stroj. Obzor, 1932, 12, 273-27S).— The best compositions, structure, casting 
temperature, and rate of cooling for high-grade bearing metals for aero-engines 
are discussed. Photomicrographs of good and fa,ulty structures and the plan 
o f a woiks are included.— R . P.

Design of Heat-Resisting Castings. R alf S. Cochran (M eial Progress, 1932,
(4), 45-49). Abstract of a paper read before the Buffalo Convention, Ameri

can Society for Steel Treating, Oct., 1932. The uso of heat-resisting alloys, 
especially in beam conveyors, makes the elimination of unnecessary material 
im portant; accordingly, the questions o f creep, beam design, and the chief 
operating stresses are considered. Compositions of suitable alloys are indi
cated, and some coeff. o f friction at various temperatures are given.— P. R.

The Researches of A . Westgren in the Realm of Metallic Alloy Chemistry. 
A . Ageew (Zhurnal Priiladnoi Khimii (Journal o f  Applied Cheviistry), 1932, 
5, (S), 1127-1129).— [In  Russian.] An introduction to the paper on “ The 
Problem o f A lloy  Chemistry ”  by A . Westgren (Angew. Chem., 1932, 45, 33-40; 
sec this J.y 1932, 50, 352). The historical developm ent o f  Westgren’s theories 
o f the nature of intennetallic compounds and solid solutions, as the result of 
his X -ray  investigations of the structure o f alloys, is described. Westgren’s 
earliest theory was the division o f alloys into “  ideal ”  compounds in which 
the atoms had a regular geometrical distribution in a space-lattice and “  ideal ”  
solid solutions in which the atoms had a statistical distribution. Later 
researches, however, showed that a regular geometrical structure was obtained 
if the ratio of the number o f valency electrons to the number of atoms was a 
constant, which was usually a characteristic o f a particular phase type.— 51. Z



these properties varying considerably according to the degree o c
The effects of com m on impurities are described. Uses are
Limitations o f the material with respect to corrosion are discussed and he

investigators, was due to im perfect data. There substitution and
suggested third type of solid solution (additional^to ] e a number
interstitial types) in which groups of atoms are supposed to rep 
of atoms on  the parent lattice. R . &• n,.,™® nS HardeningStudies on  P recipitation-H ardening. Anomalies^m theCourje o ^ r d e n m g
During the Hardenmg Process. G. Masmg . • beryllium is
l m  gt: 1 3 7 - 1 3 9  160-163).— W hen a copper alloy with i  5 i0 c J isms, ¿o , lew 1 0 J, IW  ~ i onn° C* then a^ed at a h ig h e r temperature,
quenched  and partly aged at 150 or 200 U , then age  ̂ ^ “  anomaly ”
a decrease in hardness occurs followed by a further mcrc‘  ' . „ ' j  d and
has been studied in more detail b y m e a s u r c m e n t s  o f  the B n n e U h a ^ e s s  an^
electrical conductivity of Duralumin during age g ( )  ’ g  t  t iq O°
100“, or 150° C .; (6) first at 50°, then at 100° or 150 C ., and (c) h m  at i 
or 150°, then at 230° C. The initial decrease in hardness t^ c d o0an,i 
is associated with a more or less pronounced mere f iu, ,->\tremelv minute 
ductivity and is probably duo to a partial re-solution of the ex tom ^ J  ,f 
nuclei which become unstable on heating at a g P, , j process of
dimensions lie below a critical value. Theoretical aspects o f the process
precipitation-hardening are discussed. M .H . • -p p rctet, and

-.5?  ̂ iioV”  ™
between 850° and 950° C.— W . A . C. N . piioniieal Problem. K .

The Age-Hardening of Alloys as a Dispersed- 104> 1I; 121;
Trettin (Kolloid-Z., 1933, 61, 125-127 ; Chem. •’ , bervllium -copper
cf. J., this volume, p . 4 3 9 ) . -B y  suitable
alloys the hardness, tensile strength, and resistanc . . y)0 con .
equal to those of hardened steel. M agneaum -coppcr _ J containing
siderably hardened b y  heat-treatment- Hardena PI nickel or mixtures 
aluminium can bo produced b y  addition of iron, co , rjji c wor^in^ 
of these in an amount exceeding the percentage o a j  ^ quenching
properties of silicon-copper alloys are considerably p ' 0sion. The
which also produces a great increase in the rw as^ „  • Qn beat-treat-
modifications which occur in the structure of the a < discussed from the 
ment to produce these remarkable changes in proper
point of view of the colloid chemist.— A. R . 1 - «U nw ur (Airier. Soc.

Notes on the Ageing of Metals and Alloys, ^ ^ e w  o f the e v X n c e  in 
Stal Treat. F r e n i , , .  U 3 8 . 0 ^
connection with the ageing of a l lo y s , of the t-neore ,liadc as to the
have been advanced, and of the predictions which ‘ ivapnnentlv modified, 
behaviour of certain classes of alloys when quenched and subsequently modi

Properties of Alloys ■ 627
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Tho later section of the paper deals with the ageing of iron carbon alloys, but 
the principles involved afford instructive comparisons with those generally 
accepted for non-ferrous alloys. The hardening and tempering of steel arc 
satisfactorily explained by  the precipitation theory. The influence of nitrogen 
and oxygen on the ageing of steel is discussed. A n  interesting piecc of tech
nique is the use of tho Brinell ball hardness test to produce cold-work deforma
tion and the measurement of the change of hardness at the bottom  of the 
depression by  tho R ockw ell machine.— W . A . C. N .

The Present Status oE Age-Hardening. Richards H . Harrington (Aincr 
Soc. Steel Treat. Preprint, 1933, Oct., 1-17).— The three theories of age 
hardening that arc considered are (1) precipitation; (2) simple lattice strain; 
and (3) allotropic complications. Typical examples, ferrous and non-ferrous, 
are discussed in cach instance. Other causes of age-hardening that are 
mentioned a re : (a) gas reactions within a metal la ttice ; (6) a single solid 
solution phase in a quenched alloy which may, on reheating, bo transformed 
into two solution phases, of which one or each is harder than the original; 
(c) recrystallization to a fine grain-size or the complete precipitation of a new 
phase along the lattice planes of maximum slip or deformation. Considera
tions affecting tho choice of age-hardening alloys for specific requirements—  
tensile properties, spring properties— are discussed: the methods of investi
gation are described. The addition of cobalt to several age-hardening alloys 
has resulted in a marked increase in  age-liardcning properties, and often 
increases the temperature of maximum age-liardness. I t  acts, generally, in 
two ways— as a  “  desolvent,’ 1 reducing the solubility o f the precipitating 
constituent, part of tho cobalt going into solid solution in the solvent lattice, 
and also by  entering into a ternary constituent with the precipitating agent, 
thus usually decreasing the solubility of the latter.— W . A . C. N.

The Functioning of Entirely Metallic Piles in Contradiction oi the Law of 
Electric Tension in Metals (Volta’s Second Law). 0 . Scarpa (Bull. Soc. fra n y. 
Elect., 1933, [v ], 3, S91-901).— Anomalies in the behaviour of certain metallic 
systems in electrical contact at constant temperature lead S. to conclude that 
V olta ’s Second Law and its corollaries hold good only when no mobile metallic 
ions aro present, and cannot apply with any accuracy to metals in the liquid 
state, many metals being capable of an appreciable degree of interaction at 
room temperature. The systems studied a r e : copper-cadm ium -m ercury- 
platinum -copper; copper-zinc-m ercury-platinnm -coppcr; and the alloys 
o f mercury with silver, platinum, gold, nickel, lead, bismuth, iron, and 
aluminium, respectively.— P. M. C. R .

I II .— STRUCTURE

(M etallography; M acrography; Crystal Structure.)

(C ontinued  fro m  p . 551.)

The Mechanism of Crystal Growth. W heeler P . D avcy (Amer. Soc. Steel 
Treat. Preprint, 1933, Oct., 1-32).— The paper deals with the evidence leading 
up to a picture of the mechanism of crystal growth and with the consequences 
of that mechanism in determining certain of the properties o f crystals. I t  is 
shown that imperfection, rather than perfection, is the normal state of all 
crystals, no matter whether they have been grown from the vapour, liquid, or 
solid or from less stable crystals in contact with the growing crystal in  a con 
tinuous solid. The various instances are discussed and illustrated by  examples, 
and it  is stated as a general conclusion that the ordinary properties o f materials 
— crystal growth, tensile properties, segregation of impurities, properties of
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tho melt, etch figures, and segregate structures of the W idmanstatten type 
all follow as natural corollaries to the theoretical picture winch D . develops.
A  bibliography o f 31 references is included.— W . A . C. Is.

Some Characteristics of the Microstructure of Cold-Drawn Brass Tubes. 
James F ox (Mech. World, 1933, 94, 7 2 2 -7 2 3 ).-A  scries of photomicrographs 
is given illustrating the transverse sections of 7 0 : 30 brass tubes m  various 
degrees of reduction. [Note by abstractor:  F .’s interpretation of these
structures is open to criticism.]— F. J.

Photomicrography. A . MacDougall {J West Scotland Iron Steel Inst., 
1931-1932, 39, (2), 13-23 ; and (abstract) H eat.-lreat. ami Forging, I.«*., 1», 
351-359 360).— A  review of the technique of photomicrography, with special 
emphasis on  diffraction cfTects, tho importance of critical illumination, and the

X-Ray Investigations in the System (Zn, Cd)-Sb.— II. F. Halla, H . 
Nowotny, and H . Tom pa (Z. anorg. Chem., 1933, 241, 196-200).—Cf. this ./., 
1930 43 525. Crystal structure of tho unstable compound Cd3fc>b2 ; mono- 
clink, o  =  7-20, b =  13-51, c =  6-16 A . with 4 molecules in  the elementary 
coll. Crystal structure of ZnSb : rhombic, a =  0-1 /, b =  8-27, c -  3-94 A. 
■with 4 molecules in tho elementary cell. From X -ray  investigations and 
density measurements after different hcat-treatmcnts of an alloy corresponding 
in composition with the formula Zn3Sb2 it is concluded that tho compound 
Zn3Sb2 is stable only at elevated temperatures and decomposes on cooling
into Zn and ZnSb.—-M. H .

X -Ray Analysis o f the Systems Iron-Boron, Cobalt-Boron, and Nickel 
Boron. T . Bjurstrom (Ark. Kern. M in. Geol., 1933, A 11, (5), 1 -12 ; C/iem. 
Zentr., 1933, 104, I, 3680).— The borides Fe2B, Co2B, and N i2B crystallize in 
the body-centred tetragonal system with 4 molecules in the elementally c e l l : 
for Fc2B , a =  5-099, c =  4-240 A . ; for Co2B,  ̂a =  5'006 c -  4-212 A . ; for 
Ni B a =  4 .9 8O, c =  4-236 A . The borides 1'cB and CoB crystallize m  the 
rhombic system I’’1* ; for FeB, a =  4-053, 6 =  5-495, c =  2-946 A .; for CoB 
a =  3-948, b =  5-243, c =  3-037 A . Tho atomic coordinates have been 
determined in all cases. N iB  has not been prepared.— A. R . 1 • , ,

In W hich Binary Intermetallic Alloys Are ¡3-, y-,
Expected ? H . Perlitz (Metalhoirtschaft, 1933, 12, 103-104). From  Hume- 
Rothery’ s and W estgren and Phragm in’ s rules on the occurrence of phases 
with the structure of 3-, y ,  and e-brass it is deduced that such phases can 
occur in an alloy system when one component has at tho most one, and t e 
other component at least two valency electrons. In  the light of this rule 
manganese, iron, cobalt, nickel, rhodium, palladium, and platinum have no 
metallic valency electron, and coppcr, silver, and gold one; beryllium, m ag
nesium, zinc, and cadmium have tw o, aluminium has three, and mercuiy, 
indium, germanium, and tin have five such electrons.-—''  ■ w.

The Structure of Liquid Mercury. O. Kratky (Physikal. Z., 1933, 34, 
482-487).— Debye and Menke’ s results relating to the X -ray  myestigation of 
the structure of liquid mercury (ibid., 1930, 31, 197, and 1932, 33, 593) are 
explained b y  assuming the existence of a closest-packed hexagonal atomic
lattice within the liquid.— J. S. G -T . , _ . Q,

X -Ray Analysis o f the Alloys of Mercury with Silver, Gold, and Tin. bten 
Stenbeck (Z. anorg. Chem., 1933, 214, 16-26).— Murphy and Prestons work 
(cf. t h i s 1933,46,507-527) on the silver-m ercury system has been continued. 
The phase w ith 60%  mercury has a h e xa g o n a l close-packed lattice; after
tempering at 100° C . \  =  2-964 A ., « ,  =  4-831 A ., a ja , =  1-631 ( g r a t e d  
with silver) or ax =  2-9S7 A ., a3 =  4-830 A ., « , /%  == 1-617 (saturat«l with 
mercury). The homogeneous phase with about 7 4 / ,  mercury ( g j as) 
a cubic body-centred lattice similar to that of y-brass with a *v' i1
saturated at 100° C. with silver and a =  10-031 A . when saturated with
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mercury. In the gold-m crcury system X -ray  analysis o f alloys tempered at 
90° C. for several months has shown that the lim it o f the cubic face-centred 
gold-rich solid solution lies at 16-7% mercury (a =  4-098 A .) and that 5 inter
mediate phases e x is t : (3 (close-packed hexagonal) with 21-6 (a, == 2-900 A ., 
a3 =  4-770 A ., a ja t  =  1-648)— 27-7%  mercury (Oj =  2-915 A ., a3 — 4-S02 A ., 
a3/'«i =  1-647), and y, §, s, and ia with about 50 % , 67% , 72% , and 8 0 %  mer
cury, respectively. The com plex crystal structures of y, 8, s, and ¡a have not 
been elucidated. Mercury is not appreciably soluble in solid tin but between
6 and 10%  mercury an intermediate phase" exists with a simple hexagonal 
crystal lattice (6 =  3-19S A ., c =  2-9S0 A ., c/6 =  0-932 at 8 %  mercury). A 
somewhat “  deformed "  structure of the same nature has been found" in an 
alloy with 14%  m ercury; it has a rhombic lattice : a =  5-548 A ., b =  3-196 A., 
c =  2-9S1 A ., a /6  =  1-736, c/6  =  0-933). The question whether these two 
lattices belong to  the same phase or to two different phases could not be 
decided b y  X -ray  analysis.— 31. H.

The Crystalline Structures o i Electrolytically Deposited Alloys. An X -Ray 
Study of Silver-Cadmium Deposits. Charles W . Stillwell and Lawrence E. 
Stout (MetaUwxren-Ind. u. Galvano-Tech., 1932, 30, 457-459).— See J., this 
volume, p. 361.— A . R . P.

Crystal Parameters of Four Metals When Under Reduced Pressure. E . A. 
Owen and E . I*. Yates (Phil. M ag., 1933, [vii], 16, 606—610).— A  precision 
X -ra y  camera suitable for the investigation o f materials at high temperatures 
in vacuo is briefly described. The crystal parameters of four spectroscopically 
pure elements— viz. gold, platinum, palladium, and rhodium— have been deter
mined. Each specimen was heated in vacuo to a high temperature and main
tained thereat for a definite tim e. I t  was then allowed to cool to atmospheric 
temperature and exposed to X -rays in vacuo. The following values o f the 
respective parameters (A .U .) were fou n d : gold, 4-0699„; platinum, 3-91580 ; 
palladium, 3-8823s ; rhodium, 3-79559.— J. S. G. T.

On the X -R ay Investigation o£ Molten Metals and Alloys.— I. F . Sauer- 
wald and \\. Teske (Z. anorg. Chem., 1933, 210,247-256).— The question o f the 
interpretation of the X -ray  interferences o f molten metals is discussed. The 
results of S. and T .’s work on  mercury, thallium, tin, and lead and o f earlier 
work on potassium, sodium, and gallium are not opposed to the general 
hypothesis that in a molten metal there are locally atom ic arrangements 
which correspond with the structure in the solid state. ” Investigation of alloys 
(Hg5Tl2, K H g2) which can very probably be regarded as intermetallic com 
pounds showed that larger molecular complexes can be detected in them than 
in the structure o f the com ponents.— M . H.

Adsorption, Oriented Overgrowth and Mixed Crystal [Solid Solution] Forma
tion. C. W . Bunn (Proc. Roy. Soc.. 1933, [A ], 141, 567-593).— The properties 
o f crystals usually regarded as being built up by continual adsorption and 
inclusion o f im purity during growth are compared with those of solid solutions, 
and it is concluded that the two types differ only in degree. The condition 
for strong adsorption is similarity of lattice structure and interatomic distances 
on specific planes on ly ; the rest o f the structures may be quite dissimilar. 
This condition is the same as that necessary for oriented overgrowth o f different 
crystals on each other. Another consequence o f  the ideal is"that modification 
o f habit should be reciprocal. A  simple explanation o f modification o f habit 
is suggested: on the affected faces a mixed crystal is formed and, being 
unstable, tends to  redissolve, thereby reducing the rat« o f growth. Exam ples 
are given.— J. S. G. T.

A  Rapid Method of Determining the Crystal Axes of Single Crystal Wires 
of Certain Metals. R . Roscoe and P . J. Hutchings (Phil. M ag., 1933, [vii], 
16, 703-707).— Method and apparatus for the determination of the crystal 
axes of single-crystal wires from  the elliptical slip bands which appear on  the



surface of the stretched wires are described. The method is applied more

CSPOn the Broadening1 oTthe D ebytiehe'rrer Lines in the Rontgenograms of 
Metals with Cold-Working and Annealing. S. K onobievsky and J. Selisskiy 
(Trudi rentgengraficheskoy laboralorii Oinzvetmeta (Transaction o f the X -R ay  
Laboratory o f Oinzvclmet), 1933, (2), 1-19).— [In  Russian.] T  fJ»roadem ng 
of the lines in  rontgenograms of metals after eold-deformation has been 
investigated w ith especial reference to magnesium and Elektron (aluminium 
4-2; zinc 0-8% ). In contradistinction to pure metals, therc is no separatum 
of the K a doublet in Elektron after annealing for many hours ^ 1 5 0  ° . ,  and 
the broad lines remain up to  the temperature of recrystallization. I V  o 
specimens, A  and B, of cold-worked Elektron were anneged for ^m m utes 
at 280° C. (i.e. above the recrystallization temperature), and B  was further 
annealed for 8 hrs. at 150° C .; A  showed a distinct separation of the K «  
doublet whereas B showed none. This result may be explained by  the 
fh Z sio n  in the magnesium lattice at 150° C., of the dissolved aluminium and 
zinc. Owing to the asymmetric deformation of the lattice and t ie presence o 
uneaual residual strains, this diffusion causes an irregular distribution
solute atoms. I t  has been shown t h e o r e t i c a l l y ^  J S c S t L t a
stress durin" heating of a deformed solid solution lattice through a certain 
temperature range must take place by  means of a redistribution of the solute 
atoms. The connection between the observed phenomena and ^  change i 
recrystallization temperature of Elektron is shorn , a n d t h e ] poss IJility
that factor influen(3|g the course o f  phase changes in alloys is suggeste .

IV .— CORROSION
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(C ontinued  fro m  p p . 555-550.)

Dissolution o£ Corrosion Products of Light and U ltra-L ight^ o ? s ^  Paul 
Bastion (Rev. M U., 1933, 30, 2 8 4 - 2 8 6 ).-A tte n t io n  is d i e t e d  to  the method 
which has been adopted as standard b y  the Aluminium ¿ “ « » w b a n ¿ g ®  
ing-off the corrosion product from corroded samples of light ^ lo y
The samples are immersed for 30 minutes in e o n c e n t o t e d  m tricae .d  h e  
to 30° O.! rinsed carefully, and dried in an oven at 120 - 1 6 0 C . £ h cn u p n g g
is unsuitable for observing the degree of corrosion ^ for
intercrystalline or other deep-seated type. B. refcrs to \V),.t y  s ^ th o c^ to r  
removing corrosion product from magnesium-nch alloys The f o ma ta Wi M 
protective films often renders the interpretation of r e s n o f  corrosion t o t s  
difficult. The influence of aluminium content in iiiagnesiun -rich gnfc 
aluminium alloys on the rate of corrosion in, hydrochlonc acid, 
magnesium chloride solutions, and the influence of sihco"  hS
nesium-rich magnesiun,- silicon alloys on the rate of corrosion m  l / 0 hydro
chloric acid are illustrated b y  graphs as examples. . • , Materials

A  Review of the Behaviour of Aluminium andI Its 
of the Chemical and Foodstuffs Industries. H- P °  ‘ i i js  ̂ 0f food-
schutz, 1933, 9, 86-92, 1 1 3 -1 2 2 ).-A n  alphabetically
stuffs and pharmaceutical and other chemicals wit j __
their behaviour in contact w ith aluminium and its a fn j. *■ • • ' , -j -

The Use of Aluminium Alloys for the Construction of Stills and Rectifying
Apparatus for Alcohol. F . Bendix (Z. Spiritusuu ., "  ’ ’much stronger
Chem. Abs., 1933, [B ], 4 3 1 ) . - Silumrn is recommended I t  is n ^  
than pure aluminium, forms good castings, can be reP‘ J■ . 1 3 3  Cm-S
is satisfactorily resistant to corrosion by  spirit mashes. ¡„„..u tcd "from  the 
of area, fixed inside a mash column still o f iron, and not insulated tiom
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latter, lost in 170 days only 1-1 grm. in weight, equivalent to a layer of metal 
0-03 mm. thick.— S. G.

Contribution to the Question oi the Influence o£ Heat-Treatment of Age- 
Hardenable Aluminium Rolling Alloys on Their Resistance to Corrosion by 
Sea-Water. Helmut Mann (Korrosion u. Metallschutz, 1933, 9, 141-150, 169— 
178; and (abstract) M et. Ind. (Land.), 1933, 42, 645-646).— The effect of 
annealing and ageing temperatures and duration o f ageing on the rate of 
corrosion in 3 %  sodium chloride solution containing 0 '1 %  hydrogen peroxide 
has been determined for the alloys (A) Duralumin 681 B (copper 4-07, mag
nesium 0-50, manganese 0-60, iron 0-31, and silicon 0-24% ) and (B ) Lautal 
V L W  14 (copper 4-27, manganese 0-45, iron 0-30, silicon 0-78% ). In  the first 
series o f tests the allo3Ts were annealed for 20 minutes in a salt bath at tem per
atures between 460° and 540° C „ quenched in  water at 10° C., and aged at 
room  temperature for at least 150 hrs.; the best resistance to corrosion was 
obtained after annealing (A) at 510° C. and (B) at either 4S0° or 515°-520° C. 
In the second series of tests the annealing temperature was 505°-510° C. and 
the specimens were aged at 75°—180° C. for 16, 32, or 48 hrs. after ageing for 
150 hrs. at room tem perature; a well-defined maximum of corrosion of the 
intercrystalline type occurred with an ageing temperature of 12o°-1450 C. for 
(A) and 100°—145° C. for (B ). The more prolonged the ageing in each case 
the lower was the ageing temperature which prom oted corrosion. W ith 
ageing temperatures of 150°—175° C. a marked decrease occurred in corrosion. 
The causes o f these variations in the corrodibility with the heat-treatment are 
discusscd from the point of view of the precipitation theory of hardening.

— A. R . P.
An Investigation of Structural Corrosion of Aluminium Alloys. I.—  

Electrode Potentials o f the Structural Constituents of Aluminium Alloys.
Ct. W . Akim ov and A . S. Oleshko (Zhurnal Fizieheskoy Khim ii (Journal o f
1 '/¡¡/steal Chemiiiry), 1932, 3, (4), 336-344).— [In  Russian.] The following 
values have been obtained for the electrode potentials, E k o f single crystals 
of the constituents of aluminium alloys in a 3 %  sodium chloride solution at 
17°-1S C .; aluminium — 0-55; silicon — 0-42i to — 0-50S: FeAL — 0-14 to
— 0-333; CuAl, — 0-371; M nAl, — 0-26 to  — 0-607; Mg,Si — 1-275 to

0-42, ; NiAl3 — 0-49 to — 0-471. Duralumin single crystals had E k =
— 0-44 to  — 0-41. E k is calculated from the expression Ek =  E c +  0-250, 
where E c is the potential against a calomel electrode.— X . A.

Intercrystalline Corrosion of Duralumin. A. J. Sidery, K . G. Lewis, and
H. Sutton (Aeronaut. Res. Cttee. R . and M . N o. 1523, 1933, 1-3).— An abstract 
o f a paper published in this J ., 1932, 48, 165.— A . R . P.

Action of Acids on Iron and Copper [Corrosion of Sugar Factory Plant]. 
J . Zamaron (Bull. Assoc. Chim. Suer., 1933, 50, 108-113; Bur. Chcm. Abs. 
1933, [B ], 709). Abnormal corrosion of diffusion-batterv steel calorisator 
tubes in  a beet-sugar factory, involving a loss o f 4 4 %  of the metal in  4 cam 
paigns, is attributed to the acids in the raw ju ice. N o such corrosion occurred 
in the tubes o f the carbonated juice heater. Pieces of ordinary steel immersed 
for 7 hrs. in 0 04-0 -16%  sulphuric acid at 90° C. lost 0 -4 -l-4 %  in weight ; in 
acetic acid o f the same range o f concentration under similar conditions losses 
o f l ’ -~ l '5 %  were observed. Similar experiments with copper showed losses 
on ly about ^  as great in sulphuric acid and much less in acetic acid.— S. G.

A  Peculiar Case of Corrosion of Copper Sheet. M. von  Schwarz and G. 
K och  (Korrosion u. Metailschutz. 1933. 9, 123-125).— A  hot-water reservoir 
made o f 0* i mm. thick copper sheet and tinned internally was very  severelv 
corroded after short use "with water containing a high content of calcium 
bicarbonate, and soon after became perforated in many places. Tests on 
tinned copper in the water showed that in  very few  specimens o f the com -



mercial product was the tin film entirely BOund T h epresen cc of cuprous

S »  Ï Ï S Î S M o A  These and 
Other Metals. R . Müller, G. Hahn, and H. Krainer (£erff. M «^ m an ».^ aA r6 ., 
u v iT  on 7 ^ 7 8  ■ CAem Zenir., 1932,103, II, 251 ; B n l. Chem. Abs., 1933, [«J,

Chromium-Nickei Alloys. "  • . f corrosion m  10%
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phuric acid and a m uch greater rate m  hj-drochlonc acid m  a l1 three a* 
corrosion increases rapidly after annealing a* 5  0 0 - ^ ^ ^ t s i J n n e d  
crystalline penetration of the acid and to  the effect of local “  ts 
by  precipitation of constituents from  solid solution.
to determine the effect of heat-treatment on e g0/ d  Con-
nickel containing iron 0-2, manganese 1-0, and be r jd lm m 1 ' ^ 7 beryllium
tracid containing nickel 60, chromium 15, non1 1 *9 , “  ^  {rom
0-61, manganese 1-8, silicon 0-6, and carbon 0 0 2 % , neither quenenm g^ ^  
high temperatures nor prolonged annealing produced «. y idg _ A . r .  p. 
the very slow rate of corrosion of these alloys in 10 /o ‘ vinVoi Allnv«;

3 8 »  J K S r V W S S S  S S S & 5  _
Wire Rope Research. Anon. (Colliery ^ ^ S w n S n e s S  eh 

From an appendix to the 11th Annual Report ^ j ^  ^ r  orateT ^nc coat- 
Board. A n  account is given of observations made on detenoratea zinc
ings on wires taken from  winding ropes. I .  - • • • -^, - , 1  ;n Corrosion

General Observations on th eD eterm m a fa on o i^ ss  m j j f l J C o r r o ^
Tests. Albert Portevm  (Rev. M U., ^ 3̂  J ? ’ 2^ 0SS {n  weight if the corrosion 
sity of corrosion may be studied b y  observat corrosion), and if the
is of determined types ( ™ P k  t o >1 c o m ^
corrosion is sufficiently intense to  rei*der  ̂ A. . inf (iifference in  weight 
sufficient accuracy. There are 3 methods : a) ^ o f  the 
of the metal before and after corrosion, (b) inc xe , y  j l an„ e jn
products of the reaction; (c) m ixed b y  T d  limitations of
weight resulting from  the reacrion. T hc ability  to remove
these methods are discussed. M et«? '“  „ „ I  [c\ cannot be applied
corrosion product from the metal, whilst me ( , ) Reference is made to

a e  U  iron, , » d  <»« p ^ . l i o n  « d

Commission de Normalisation under the pro n-de J * 'c  ® ints ollt that 
Commission de Corrosion under C. Grard are indicate loss
brushing or scratch-brushing to  rem ove corrosion product and
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of metal due to  corrosion is objectionable and should be substituted b y  chemical 
methods of such a nature as not to  result in any attack on the underlying 
sound metal. A  method of removing corrosion product from iron and steel 
is described. The piece to be cleaned is immersed in a boiling 2 0%  solution 
of caustic s o d a : 30 grm. of zinc dust are then added to each litre o f solution. 
Most of the corrosion product falls off, the rest being left in a loose condition 
on the surface and easily rem oved b y  brushing with a soft hair brush. The 
results given indicate that the chemical method gives consistent values o f loss 
in weight and indicates greater loss than the usual brushing method.— H. S.

Results o f Corrosion Research and New Methods of Testing Metals for 
Resistance to Corrosion and Erosion. W alter Denecke (Giesserei, 1933, 20, 
89-93).— A review of recent work with illustrated descriptions of modern ap
paratus for testing the corrodibility of metals under standardized conditions.

— A . R , P.
Preparation of Test-Pieces for Exposure Tests of Electrolytic Coatings on 

Steel. Anon. (Galvano, 1932, (5), 27—2S; (6), 17—20).— Translation of a report 
of a joint com mittee o f the American Electroplaters’ Society, American 
Society for Testing Materials, and U.S. Bureau o f Standards; sec this •/.,
1932, 50, 609.— E . S. H.

Corrosion of Metals by [Vegetable] Tan Liquors. IV.— Corrosion of Sub
merged Metals in Movement. M. P . Balfe and H . Phillips (./. Soc. Leather 
Traces Chcm^ 1933. 17, -148-159; Bur. Ghent. Abs., 1933, [B], 791).—Of. this

1932, 50, 547, and this volume, p. 22. Chromium-iron and n ickel-iron- 
chromium alloys arc not corroded and iron-silicon alloy is slightly corroded 
by vegetable tan liquors and bleaching extracts, respectively. Phosphor- 
bronze, nickel, Monel metal, and copper-alum inium -nickel a lloy are equally 
resistant, but aluminium-brass is more resistant than are these to both  vege
table tan liquors and bleaching extracts. Copper was equally resistant to 
chestnut extract but less resistant than these to bleaching extracts. An 
aluminium-magnesium-manganesc alloy is corroded but the tan liquors are 
not contaminated. Brass is not superior to other copper alloys, nickel, or 
Monel metal. Metals are not markedly corroded b y  algarobilla liquors.— S. G.

Corrosion Effects of Lubricants on Bearing Surfaces. Christopher H. 
Bierbaum (Iron Age, 1933, 132, 20-21, 58).— The corrosion effects of various 
lubricants on bronze were investigated by  heating the oil, with and without 
additions, to 150° F. (65° C.), bubbling air through and introducing polished 
metallographic specimens into the oil, the resulting effects being examined 
microscopically. It was found from a purely chemical point of view th a t:
(1) the oils may have no effect, an exceedingly rare condition, (2) they may 
have a slight selective corrosion effect on the softer formations, ¡which may be 
beneficial, (3) they m ay have an excessive selective corrosion effect on the 
softer formations, causing pitting and reducing the bearing life, (4) they may 
have a selective effect on the harder formations, thereby destroying both the 
bearing value and the life of the alloy, (5) they m ay corrode all phases of the 
alloy, producing a general destructive effect.— J. H . W .

The Resistance to Oxidation of Lubricating Oils. Anon. (Autoinobiltech. 
Z., 1933. 36, 367).— The corrosive effects of lubricating oils are mainly due to 
their acid content. Inorganic acids occur only in oils o f mineral origin; the 
less highly corrosive organic acids are present in almost all oils to a greater 
or less extent. I f  the content of such acids is too  high there is danger not 
on ly o f corrosion, but also of the formation o f an obstructive slim y deposit. 
Improvements in acidity titrations are suggested. In  use, the” catalytic 
action o f the metallic parts promotes oxidation ; existing methods o f estimat
ing this effect are briefly reviewed, and an accelerated m ethod is described, 
involving the use of “  P erhydrol”  (hydrogen peroxide).— P. M. C. R .

The Corrosion of Metals : Its Causes and Effects. G. Guzzoni (Acroteciiica,
1933, 13, 714-744).— An account is given of the principles o f the electro



chemical theory of corrosion, the factors governing the corrosion of metals 
aïe discussed, .and modern methods of p r o te c tx o n a ro d e scn b e d -G  J

The Electrochenncal
K S 2 S  in England and the ILS ̂  a s to  the
?L d a n tn ta ls  of the process are briefly summarized and discussed b y  V, ^

Season-Cracking Due to Corrosion (Corrosion-Fatigue as the Cause of 
ûedhuu VI & p  Nettmanjl (Automobiltech. IJM,  <Jt>,

S ï ï S f ! - S o u s  work on corrosion-fatigue is briefly reviewed, and is

g - j W *  * » »  * tb0
presence o£ alcohol or its com bustion producte^ -P - w . &

mentioned are de-aeration, agitation, and spraying 01

porcelain ta u ta ta » . The y » -  P F g « *  S e t o . n  e S  ! „  n .o i.l , i r

effect; this confirms observations made under or < j  __p . M. C. R .

1  *.»<»* »■ s â S 'S ï i S :
triciens and Three Associated Societies. tramways and railways,
1933, 24, 409-411).— Periodic inspect]ion of: electric t ¿ uctor raiLs has
together w ith careful avoidance of 8UP „orl0S?0n due to stray currents, 
resulted in a marked diminution of gro 1 ^  Qn sut,terranean corrosion
An extension of such control is expected. _ * 131) has been
(see 8th Report, ibid., 1932, 23, 27^277  and his J .  19 3 & g \ ^ q {
continued and extended to aluminium and i ts iall . in ordor to elucidate 
corrosive agents on metallic cond" ^ ® ; d  r a c> has also been studied, 
the mechanism of the process. Corrosion under _ _ p  j j . C. R .

Chemical Injection Retards t o n a s w e gA^ ^ ’sionofm etallicpartsfferrous 
70, (3), 21-22). In  certain Kansas oil wells, ̂ ^ y d r o g e n  sulphide in the 
and non-ferrous) is severe on account o , Caustic [soda] was
presence of brines of low sodium „ lethods of
found to give the best protection against further action,
injection are described.— P. M. 1G. R* inhibitor A . R - Dunham

Reducing Metal Corrosion Rate _hy Uf , , j to reduction of
(Gas Age-Record, 1933, 71, W f l ^ t k S t T d r c n W - J .  T.
c o r r o s i o n  o f  i r o n  by  the use of totrahj r œ  p (Mech. World, 1933, 93,

Erosion in Steam Turbines. C- R . b ^ e rb i „  \ Societv of Western 
212-213).— Abstract of a paper read before the J^gm eM S^oo ^  ^
Pennsylvania. The m ost favourable g tenite, &c., to  the blades by
separate shielding strips of tungsten, ti ’ I bombardment of the
welding or soldering to  render them impervious to the
water-drops.— F. J . ________
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V .-P R O T E C T IO N
(Other than Electrodeposition.)

(C ontinued  from  pp . 650-557 .)

of J ! f ! ^ r0ter0tn f  0f Metal,s,against, Corrosion. The Principles o£ the Protection 
of M eteb. J. Glaymann (V a n e , 1032, 41, (1), 29-30).-C onsid eration  of the 
protection o f  metal parts against corrosion is divided into : (1) chemical com- 

( } Phy?!cal oonstants and treatment o f the part; (3) medium in 
which the part will work ; (4) nature and intensity of the work to bo under- 
ren-mri/l immediate neighbourhood of the part; (6) duration of protection 
required. Ihcse factors are briefly discussed in general terms.— R f  B. D. 
T n „fen? TIOn °t£ ^on-M ^alHc Protective Coatings on Aluminium by Halogen
C w / '  - Br men {Konih Norske Vidaukab. Selskabslorhandl., 1933, 175-178; Chem. Zenlr., 1933, 104, I, 3237).— The resistance
01 passive films on aluminium to penetration of chloride ions has been deter-

van ° us ^eetm cal and corrosive conditions. The results indicate 
that the film most resistant to chloride attack is obtained b y  anodic oxidation 
of the alum,mum at 50° C. with 150 v. in O-OlxV-potassium chromate solution.

Electrolytic Oxidation of Aluminium by Means of a High-Frequency 
Alternating Current (Preliminary Results). A . F. Valter, S. S. Gutin, T . G. 
Lapunzova, and D . V. Stepanov (Zhumal Tehnicheskoy Fiziki (Jourm l o f
2 echnical Physics), 1932, 2, (9-10), 1 0 9 0 -1 0 9 3 ).-[In  Russian.] Preliminary

(500, l l S o , t d ^ { ^ ^ ^ S r iUm by currents

a i»r )h1933°20 l ^ o s i o n  (Suppt. to Chem. Appar-
n t ) ’, A r i :  1 ^  ’ this volume, pp. 84, 195, 245. The electrolyte
o f the liloxa l process for the anodic oxidation of aluminium is a solution of 
t h™ containing varying quantities o f strong inorganic acids other than 
at w d fb v  crystalline structure of the deposit can be modified
at will by varying the concentration of the bath, the temperature, and the 
current conditions; thus porous films suitable for impregnation with fatty 
substances and colouring matter and dense, hard, water-resistant films o f the 
nature of corundum are both readily obtainable. The thickness can vary from

< fiImS t0 f b? llt ° ' 8 m m - A  rccent modification o f the process 
r large castings consists in spraying the reagents with an aerograph over 

the casting and, after allowing a suitable period of reaction, rem oving the 
excess with a water spray.— A . R . P.
r he P/r° t.ection of Aluminium and Its Alloys by the New “  Protal ”  Process
S n S  (  — .1932’ ,14’ ^SI-152).— In  the “  P ro ta l”  process, the 
« v l ? f - m i  is nnmersed in a solution of an alkaline salt o f a metal the higher 
oxide of which is soluble and lower oxide insoluble in the alkali. The hydrogen 
evolved reduces the soluble oxide to the insoluble form, which is deposited as 
an adherent layer on the surface.—J . C C

p l a t ^ m% c e' 1933 4 7dr u  * * > ’ A m ef' EUctr0'■pater? f o e . ,  1J33, 19, (10), 47-61).— A  long general account is given of the
™ I  nf lPr0CCSS+i anodically oxidizing aluminium in sulphuric acid solution 
and of colouring the deposits; no precise details of the baths used or o f the
rrPJktii,ng c0,n,d,ltl0ns » re given, but numerous claims are made for the corrosion 
resistance of the products o f the process.— A . R . P.
M p a ^ o f a i 01 Reslsta“ ce of Mild Steel to Oxidation at High Temperatures by 

i S r  Cr?at“ gs'.  L ' Istomin (Metallurg (The Metallurgist),
1932 7, (12), 48-52).— [In Russian.] The properties of mild steel (carbon 0-12, 
manc anese 0-3, phosphorus 0-034, silicon 0-037, chromium 0-14% ) aluminium- 
coated by  hot-dipping under varying conditions were investigated, and the

636 Abstracts o f Papers



Protection 637
arenature of the coatings was mctallographicaUy examined. ih c  n ™l|i3 

compared with those obtained by  the cementation prcacess us g a bath con 
taming ferro-aluminium 49, aluminium oxide 49, and 2 A ,
It is concluded that the hot-dipping p r o c e s s  effects a cheap and #  “
of protecting m ild steel, the resulting resistance to  o x id a t io n  t e m ^ e q ^ l  to 
that obtained b y  cementation with ferro-alummium. Ih e  ^ t  ^esu ts arc 
obtained at 800° C., and maintenance m  the dipping bath for 20 
followed bv aimealing for 4 hrs. at 900° C. The latter process may be'regarded 
as causing a diffusion of the ferro-alumimum surface * *  
the steel The amount of aluminium used is very low— about 800 grin./ .
- a n d  the presence of some iron in it  (above 1% ), t , Z aS d - Â l T  
prevents the dissolution of more iron from the steel to be coated -1. •

Anodic Treatment and Dyeing of Aluminium Castings. N . D . Pullen (iliecft. 
World, 1933, 94, 068-669).— An abstract of a paper read before the I  .

0f BS a f i T  w i f w f A  1932, 30 269;
and (abstract) Galvano, 1932, (4), 2 0 ) . - A  method for ¿ ^ t h  X e K  
suggested, involving the use of zinc to  give a coherent b o n d ^ t h  the [non] 
base The proportions recommended are cadmium 9o, zinc 0 ,0» 
f ic t io n  as requisite ; the addition of a little lead
and the bad colour duo to oxidation is prevented by  ad d in g  ahiminn 
Details as to flux and operating temperature are . t_

The Influence of Temperature Regulation D u r m g T m m n g ° »  ick mtktro-
ance of Tinned Copper W ire to Corrosion. M . O .  ( <>i_24)__ n n
pmmishlennosti (Messenger o f the Electrical ^ i « i r y ) ; 1932, ( l ) , 21 2&). I 
Russian.] Published data on the structure of the t o c o « t g «  ' " f a
and an investigation made on a polished specimen ‘  conditions
tinned wire is described. The effcct of rubber durmg v d g a ^ o n  conditions 
has been studied with alloys of a compositionL corres^rnhng with J o t a y e r a  
formed in  tinning. I t  is shown that the stability
increased by  maintaining a low copper content m  the tiim m g b a tt, }  p g 
the temperature at the minimum and by  suitably designing the bumng 
mechanism to avoid removing the outer stable tin laj e . . • i ^ t h i s

Testing the Tinning of Rubber-Insu ated Copper "
(Kaulschuk, 1933, 9, 4 -8 ;  Brit. Ghem. Abe., 1933, [B ], f - A  piece or w 
4 dm.2 surface is coiled and the exposed coppe r ends are w axed, it isit
rotated with 50 c.c. of aqueous ammonia (d.0-91) ^he dissolved
bottle closed with a cork covered w ith tm  foil, for a* „  &nd re3ults
copper is th e n  determined. Ju d g e d  b y  a comparison __q

with those of other methods, the new test has dis i products 1933,

8 l S S f r n f S  heavy t o - ,  « ¡d .  to th i.

improvement. Cleaning with sulphuric acid resu^ rittle. Frothing
salts and causes a thickening of the interlining alloyr_ - to and
with sawdust, bran, oatmeal, tallow, or glycerine is usuaUy
zinc ammonium chloride used as a flux. A  new u , , . claimed to
has been developed. This incorporates the f r o t b | ; g . _ j
have many advantages over other fluxes for ga 'a , - a p Their

On the Durability of Baths for Hot-Galvamzmg, a n d  on Preventing i m
Corrosion. Heinrich Moyer auf der H eyde (StaM of
1000 ; and (abstract) fs found th a /th e
iron in zinc increases sharply between 4 /5  ana , i :i . i,e workin"
life o f the iron pans employed in hot-galvanizing ^ p ro lon g ed x f 
temperature is kept below this range Local attack may t o  avoxd<£_ y 
careful erection; a suggested scheme for use with regenerative heating



illustrated, and directions are given for draught regulation and material and 
thickness of draught chamber. Excessive attack on bath material is attri
buted solely to local overheating, the nature of the iron appearing to have no 
appreciable effect on the rate of attack.— P. M. C. R .

Galvanization, a Means for Protecting Ferrous Metals from Atmospheric 
Corrosion. Marcel Lepinglc (Science et Industrie, 1933, 17, 423 ^ 2 6 ).— Pro
tective methods are summarized and briefly described. Galvanization is 
considered under three headings: (1) hot-galvanizing; (2) electrolytic pro
cesses, and (3) Sherardizing. A  discussion o f the hot galvanizing process is 
illustrated b y  reference to  the iron-zinc constitutional diagram; a series of 
curves shows the solubility o f iron in zinc between 440° and 600° C. for varying 
periods of contact. The time o f contact, rate o f cooling, surface condition 
of the iron, and impurities present in it are shown to  affect the texture and 
other properties o f the coating. The effects of cleaning and o f galvanizing 
on the mechanical properties o f the sheet are discussed— P. M. C. R .

The Protection of the Cooling Systems of Internal Combustion Engines 
Against Corrosion. V. 0 .  Kxenig and S. E . Pavlov (Tehnika Vosdushnogo
I  lota,{Technology o f  the Aerial Navy), 1933, (3), 59-68).— [In  Russian.] The 
addition of as little as 0-05%  o f potassium dichromate to  tap water is 
sufficient to protect iron, brass, aluminium alloys, and zinc against corrosion 
at room  temperature, but to  afford protection to  iron at 80°-90° C. at least 
^ '“ °o  o f dichromate is necessary. The dichromate materially increases the 
electrode potential o f iron, but has little influence on those of aluminium 
a lloys; so that iron under the above conditions is more electropositive than 
aluminium alloys. T o  obtain com plete protection where the iron is in contact 
w ith a more electropositive metal, e.g. brass, an additional protection, e.g. 
zinc, must bo present. In  quadruple contacts, e.g. iron -brass-9%  copper- 
aluminium alloy—zinc, the two last-named act as anodes and the corrosion 
they suffer (especially the aluminium alloy) is extremely slight.—-N. A.

Protective Treatment of Ferrous Pipe. Thomas B. Downer (J. Am er. 
Water 1 \ orks A ssoc., 1933, 25, 605-632).— The corrosion o f pipc-lines from 
water and from soil is considered and a general review given o f protective 
methods and practices. The use of copper steels, or the application o f zinc 
galvanizing or lead paints is considered to afford little protection under
ground. Tar dips are not permanent. H eavy centrifugal linings of bitumens 
or cement are most effective in preventing corrosion. Service pipes should 
be made of copper except for inactive waters and in well-drained soil.— ,J. C. C.

The Protection o f [Steel and Iron] Pipes against Soil Action. K . H . Logan 
(rJcctrochem. Soc. Preprint, 1933, Sept., 137—148).— Zinc coatings on iron and 
steel pipes buried in soil are more protective than lead coatings; after 8 years 
in various soils a 2-oz. zinc coating was relatively slightly attacked, although 
a few rust spots and pits were observed on the pipe. In highly acid or alkaline 
soil pitting of galvanized pipe m ay be expected in about 6 years. The valuo 
o f concrete and bituminous coatings on bare steel pipes is also discussed.

__A  p
The Effect of Composition and Pre-Treatment o f Steels Upon the Life of

Protective [Zinc and Paint] Coatings. K arl Daeves (Electrocheni. Soc. Preprint, 
1933, Sept., 161-172).— Paint and zine coatings show a considerably better 
adhesion to steels containing 0 -2 -0 -5%  copper than to  ordinary steel. The 
effect o f surface condition on the adhesion of paint coatings and the difficulties 
associated with effective rem oval o f coatings of mill scale from  steel are 
discussed.— A . R . P.

The Spray-Sherardizing Rust-Proofing Process. Anon. (Engineering, 1931, 
131, 750; and (abstract) Science et Industrie, 1931,15, 392).— The dry-vapour
Sherardizing process is described. Its development, known as the Spray-
Sherardizing process, consists in spraying zinc dust on to com pleted structures.
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The surface to be protected is first clcaned with steel brushes, a bright green 
bitumen-base paint is applied w ith an ordinary sprayer, and zinc dust, is 
sprayed on when the paint has becom e tacky, the colour contrast ensuring 
complete cohering of the surface. The process is stated to be no more expen
sive than painting, w ith 2 to  3 times the durability; the electropositive 
character of zinc with regard to  iron eliminates the formation of rust beneath 
the coating on exposure. The plant is described and

Metallization. Anon. (Soudeur-Coupeur, 1933,12, (2), 1-5). A  tiescnpuoi 
of the principles of, and equipment for, the process is followed by  a compre-
hensive account of its applications. H . W . (x. r  . tt <3+anffpr

On the Heat-Resistance of Steel Sprayed with Aluminium. K . p u f f e r  
(Metallivirlschaft, 1933, 12, 73-76).— The resistance of sprayed 
coatings on steel to heating in air at temperatures up to 1200 C. has been

' " ' ’ p a S t 'r I l u m i n i u m  and Its Alloys. H  R ebate
Vemix 1933 10 6 4 -6 5 ,6 7 -6 9 ; Bur. Ghem. Abs., 1933, [B ], 5!J5). A  general
account is gtren 5 7 h e  suitability of co a t in g s  made from oils, asphallt^tar,
nitrocellulose, and synthetic resins, and of the preparatio
surfaces.— S. G.

V I .— ELECTRODEPOSITION

(C ontinued fro m  pp . 557-559.)

Chromium Plating at Low Temperatures and W ith W e a k  Current Dernity.
A. Guerillot and J. Pierson (Bull. Soc. fran9. h led ., 1933, [v], 8 , : « 9  8t 
A summary of previous work on  the possibility of chromium-plating 
eomroerciaT blsfs at a lower current'density than ended by
Sargent and others is followed by  an account of ^ e s t . g a t i o n s t  a m i l . 
on the effect o f various additions to the plating bath on io^purrent aeia ity  
plating, and b y  a description of the w o rk in g  at various temperatures of 5

^ c L l m L r p S g ^ l h !  S f  J i n Salvano, 1932, (7), 1 3 -1 4 ).-E le c -
t r o d e p o s X n o f  e h Z u u m C i  a cold-bath has the advantage,* of
the need for excessive ventilation, reducing the current density, and giying a

“ t t S S S & M »  Cold. ,  o .  Jtaccliia « M » - ,  1=33. ( » ) ,  W *

^Co^iderationsCon the"U seUof "P rotective  Layers”  for Chromium Baths 
Anon. (Galvano, 1933, (5), 15-16)— Tlie' advantagesf and 
using a layer of kerosene or other oil over the surface of the bath are compare 
with those o f the practice of an air draught for rem ovmg u m e s . -K  S H 

Chromium Plating of Tools and Mandrels. Anon. 1933 ( 8 ^ 1  ^
14).— In order to  obtain chromium deposits which aie1 P® ^eu  < j  
to abrasion, curves are given showing the hmits o  t and 0f the
which such a deposit is obtained aŝ  a function of the tempo <
sulphate content of the bath.— E . S. H . _ . __  „  franc.

Note on the Electrodeposition of Copper. E . \ uign ( - -J'
Elect., 1933, [v ], 3, 8 2 2 - 8 3 5 ).— Reviews the conditions for obtaining 
faotoiy  deposits with optimum current efficiency. ■̂  ■ InstrumenU,

Electroplating Copper on Mangamn. C. -R. Cousins o{
1933, 10, 2 5 6 - 2 5 8 ).— Difficulties exist in  obtaining ai> adhere -s
copper, but the following method has been found successful. O  golution 
made alternately anode and cathode for a few seconc s rpsun s ¡n^' deman- 
of caustic soda, the other electrode bemg of copper. » B
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ga.niza.tion”  of the surface, anti the chemistry of the process is discussed.
(2) The wire is then made cathode for about 1 second in  dilute sulphuric acid. 
The effect o f this is unknown, but it gives the ware a golden colour, and may 
rem ove nickel. (3) The wire is then transferred to the copper sulphate plating 
bath, when a strongly adherent coating is obtained. Details are given of 
current densities, electrolyte concentrations, &c.— W . H .-R .

Free Cyanide in Brass Plating Baths. L. C. Pan (Quarterly Rev. Amer. 
Electroplaters' Soc., 1033, 10, (11), 33-33).— See abstract from  another source, 
./., this volume, p . 253.— A. R . P.

Electrodeposition of Iron-Copper-Nickel Alloys. III.— Deposition from 
Sulpha te-Boro-Citrate Baths. Lawrence E . Stout and Charles L. I'aust 
(Electrochem. Soc. Preprint, 1933, Sept., 111-122).— A ternary alloy of copper, 
nickel, and iron can be deposited from  alkaline sulphate solutions containing 
ammonium boro-citrate to prevent precipitation of iron and the reduction of 
the copper salt by  the alkaline ferrous compounds. Better results are obtained 
if the solution consists solely of nickel and iron salts buffered w ith the boro- 
eitrate and the copper is supplied b y  the use of a copper anode having the 
same area as the cathode. W ith  increasing current density the iron content 
of the deposits increases rapidly to a maximum at which it remains constant, 
irrespective of further rise in current density; the increase in nickel content 
of the plates with increasing current density is not nearly so marked. The 
copper content decreases with increasing current density. Numerous examples 
of the effects of bath com position and current conditions on the composition 
of the deposits are tabulated.— A . R . P . _

American and Continental Practice in Nickel Deposition. W . T . Griffiths 
(Brit. Indust. Finishing, 1932, 3, 33-37, 57, 79-S2).— See this J., 1932, 50, 
315.— E . S. H.

On the Electrolysis of Metals. III.-—Structure of Electrolytic Deposits of 
Silver from Itr Molten Salts. K . M. Gorbunova ( I  z vest id Akademii Nauk 
S.S.S.R. (Bulletin of the Academy o f Sciences o f U .S.S.R.), 1933, 7, (2), 255- 
2C6).— [In  Russian.] The macro- and micro-structures of silver deposited 
electrolytically from  a molten mixture of silver nitrate with alkali nitrates or 
chlorides have been studied with reference to the effect o f silver concentration, 
temperature, and cathode current density, and the results are tabulated. In 
mixtures containing sodium and potassium nitrates the temperature was 
varied from 225° to  330° C., the current density from  0-005 to 1-0 am p./cm .2, 
and the molecular ratio o f the silver, potassium, and sodium nitrates from 
1 : 1 : 1  to 1 : 5 : 5 .  In  the series with the corresponding chlorides, the 
molecular ratio varied from  1 : 1 :  1 to  5 : 1 : 1 and 1 : 10 : 10, the temperature 
from 670° to  725° C. and the current density from  0-050 to  1-0 am p./cm .-. 
The deposits obtained m ay consist o f small, medium, or very large crystals 
extending into the body of the electrolyte and frequently short-circuiting the 
electrodes. The nature o f the deposits varies somewhat according to whether 
the electrolyte consists of nitrates or chlorides, whilst the crystal size is 
governed by  the concentration and current density. W ith  nitrates, the deposit 
does not adhere firmly to the cathode, but with chlorides the converse is true, 
except at high current densities (0-5-1-0 am p./cm .2). The microstructure 
of deposits obtained from  chlorides during the initial stages of electrolysis 
indicates that the atoms of silver penetrate into the lattice o f the growing 
crystals of the cathode. Owing to  the low recrystallization temperature of 
silver it  is impossible to obtain small-sized crystals b y  electrolysis at high tem 
peratures. I t  is concluded that temperature is the basic factor which deter
mines the process of electrocrystallization.— iJ. A.

Electrodeposition of Nickel and Chromium on Zinc Alloys. Anon. (Galmno, 
1933, (12), 13-15).— A bath recommended for nickel plating zinc-base alloys 
contains nickel sulphate 7-2 kg., ammonium chloride 3-25 kg., magnesium



sulphate 0-3 kg. in  100 litres of cold water. No special precautions are required 
to apply subsequently a satisfactory coat of chromium, b. 1 .

Purification of Nickel Baths Adulterated with Foreign Metals. Anon. 
(Galvano 1933, (13), 14-15).— Simple analytical methods for the detection 
and elimination of copper, iron, zinc, and lead in nickel baths are^descriKH .

Prevention of Injurious Effect o f Antimony in Eleetrodeposition of Zinc 
and Copper. N . Kameyama and H . Iida (Kdgy5 K w agaU  f ^ shl 
Chem. hid. Japan), 1033, 36, (4) ;  Bar. C h em .A 6s., 1933, [B ], « 8 1 ) . [In 
Japanese, with English abstract in  supplemental binding, pp. 173 U4B.J 
Addition of K H  tartrate in large excess of the antimony Pr^ en t, to an aci 
copper sulphate bath reduced the deposition o f a n t im o n y  to a low figure in  
^ e le e tr o d e p o s it io n  of zinc the effect tartrate was only slight ^ G .

Eleetrodeposition of Tungsten from Alkaline Solutions.
1933 (10), 14-15).— Bright deposits o f tungsten can be obtained by electro
lysing a solution of sodium tungstate, sodium carbonate, and dextrose, usin0

a " s d e l t i o S f  Electropíate Coatings for Iron and Steel. E . H alk  
and Applied Finishes, 1933, 4, 4 5 -5 0 ; B n l. Chem. A b s ,  „
Electrodeposited coatings of the “  sacrificial protection and blaafeet

are discussed with special reference to the electromotive, senes, o f t h e  
metals Metals prone to passivity cannot be used as sacrificial co lerín  s. 
The rdative behaviour of metals under m ild corrosive conditions _,s often 
reversed under more rigorous attack. The outstanding features of zinc, cad- 
m urn, nickel, copper, and chromium electrodeposits are — a n z e d . - ^ a  

Barrel-Plating W ith Particular Reference to Ophmum Loads and CosJ. 
Gustaf Soderbcrg (Quarterly Rev. Amer. Electroplaters Soc., lJ3d, 19, IW),  
8-20).— The method of calculating the load and p l a t i n g i s  
thickness of cadmium coating on iron and steel articles ‘̂ W ^ c ^ e d  °  
described in  detail and the question of costing the work is fully

The Decomposition of Cyanide [Plating] Solutio^ . ^

fow 'potM shnn cyanide J w  ¿ S E W S  
salt isdecom posed after exposure to  the air in a shallow vessel for 10nfcyBaJ 
25° C., potassium carbonate being formed b y  hydrolysis ^ ^ o ^ r m a -  
and the presence of carbon dioxide accelerate hydro j  s , ‘  . Hence to
tion of ammonia is one of the principal causes of os < should be kept

Amer. Electroplaters' Soc., 1933, 19, (10), ■>/). r  or ua f  arebnlade •
steel parts by  the Duozinc process the following recommendations arc m w e  
S ? I  cyanide 6, sodium cyanide 3, sodium 1i| d > ^ d e  6 o z ^ l .  
a n o d e s -  an alloy of zinc with 1%  m e rcu ry  with as large a.surf ace as p.o , 
cathode current d e n s i ty -8-10 am p./lb. for nuts a n ^ M ^ l  
light stampings 15 am p./lb. for screws, to A a C.) for a volume

im v t t S V B S B & S  ^ j t e e s :
coated s to l^ t^ ^ r fo r íite iT p a n e lí. °  The above recommendations are discussed

at The Theoreticfd Aspects of the Mectrolytie Formation of Metallic Deposits.
J. Salauze [Bxdl. Soc. franc, t i e d .,  1933, [v], 3, 830-S.)8 . R
of Nernst and Blum and Rawdon and others as a p p l i e d  to  eleetrodeposition.
Some fields for further investigation are indicated— i  . M- ^
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The Protective Value of Electroplated Coatings. -------  (Quarterly Rev.
Amer. Electroplaters' Soc., 1933, 19, (10), 37—10).— A progress report of the 
Joint Inspection Committee of the American Electroplaters’ Society, the 
American Society for Testing.Materials, and the Bureau of Standards. Cf. J ., 
this volume, p. 255.-—A. R . P.

Experiences in the Plating of Samples for Exposure Tests. P. W . Strausser 
(Quarterly Rev. Amer. Electroplaters’ Soc., 1933, 19, (10), 40-46).— Some diffi
culties met with in preparing standard plates of nickel, chromium, copper, 
zinc, cadmium, and zinc-cadm ium  alloys for exposure tests are described, 
together ■w ith the means adopted to overcom e them.— A . R . P.

Pn  and Its Electrometric Determination. Edward B. Sanigar (Quarterly 
Rev. Amer. Electroplaters’ Soc., 1933, 10, (11), 23-32).— An educational article.

— A. R . P.
Simple Degreasing or Degreasing [with Simultaneous] Coppering ? Anon. 

(Galvano, 1932, (5), 11-12).— Degreasing by  cathodic polarization in alkaline 
solutions is recommended for iron prior to coating with zinc or cadmium, 
and for certain aluminium alloys, and for nickcl prior to chromium plating, 
whilst a bath containing copper is recommended for iron, copper, brass, zinc, 
lead, tin, and white alloys containing no aluminium.— E. S. H.

Degreasing Before Electrodeposition of Metal. Anon. (Galvano, 1933, (11), 
2 2 -24 ; (12), 21-23).— A  review of existing practice.— E. S. H.

Organization of W ork in an Electrolysis Workshop. Henri Hervé (Galvano,
1932, (5), 13-15).— E. S. H .

V II.— ELECTROM ETALLU RGY AND ELECTROCHEM ISTRY
(Other than Electrodeposition and Electro-Refining.)

(C ontinued  from  pp . 560-561 .)

Linear Rate of Crystallization of Cathodic Lead Deposits. Alexander 
Glazunov and E . Bartunek (Chem. Obzor, 1932, 7, 172-175).— In continuation 
of earlier work (see this J ., 1932, 50, 636) the rate of crystallization of electro
lytic lead deposited from nitrate, chloride, and acetate solutions has been 
measured under the microscope.— R . P.

Studies on Overvoltage. VI.— The Mechanism of the Transfer of 
Electrolytic Hydrogen and Oxygen Through Thin Sheets of Platinum and 
Palladium. A . L. Ferguson and George Dubpernell (Electrochem. Soc. 
Preprint, 1933, Sept., 253-279).— Evidence is adduced to show that 
eleetrom otively-active hydrogen and oxygen do not diffuse through solid 
metals. Previous observations to the contrary are shown to have been due 
to  porosity of the electrodes. The bearing of these facts on the theory of 
polarization and overvoltage is discussed and a theory is propounded to 
account for the blistering of metals used as cathodes.— A. R . P.

Metallized Glass-Hydrogen Electrodes. E. Newbery (Electrochem. Soc. 
Preprint, 1933, Sept., 99-110).— G ood bright adherent deposits o f platinum 
or palladium on glass are obtained b y  dipping the glass in a 2 %  alcoholic 
solution of the chloride of the metal, burning off the alcohol, and heating over 
a Bunsen flame. Six treatments arc necessary for a good coating opaque to 
sunlight. Similar deposits of silver may be obtained from an alcoholic solution 
o f ammonio-silver oxide. Palladium-coated glass m ay be used as a bright 
hydrogen electrode in solutions where platinum or palladium black produces 
an undesirable catalytic action, but platinized platinum-glass electrodes are 
best for general use as hydrogen electrodes. The properties and uses o f various 
types of metallized glass-hydrogen electrodes are described.— A. R . P.
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V III .-R E F IN IN G

(Including Electro-Refining.)

(C ontinued fro m  p . 562.)

M odem Metallurgical Methods for Increasing the Purity of Alumraium. \
Their Technical Significance and Operation. Hans B0h" 0 , * J . f 'use
1933 30 3 3 4 - 3 3 9 ).— Modern methods of preparing pure alumina for use in 
the electrolytic production of aluminium arc described and a brief account 
i s g i v e n o f t h o  Frary process of electrolytically refming_alumimum. The 
economics of the processes described are briefly discussed. A . JU ■ ....

On the Course of the Oxidation of Liquid Copper Containing SmaU Quanti e 
nfWiMfPl Ar<spnic Tin and Antimony. P . Siebe and C. Busse (Metall u. £ rz , 
1933, 3 0 ,’ 273-280).— During the refining of copper t h e S ^ ^ h f t f n a ^  anti- 
in the following order: tin, antimony, nickel, arsenic, . difficult to
mony oxides formed are soluble in molten copper jcenters the slag;
remove. Nickel oxide is also soluble in copper and very l i i t o  e n te »  ,
th it dissolved in the copper is reduced to metal again during t p  g 
Arsenic is rem oved chiefly by volatilization, and this is comparatively slovs

in Reverberatory Furnaces According to the
Em. Lubojatzky (Metall u. Erz, 1933, 30, 311 3 . ). .• j  to ^ e ir
sulphides and arsenides in  molten copper is inversely decom-
vapour pressure. B y  the application of the l a w o  i <̂  _ eauations can
position of sulphides and a r s e n id e s  during the refining PP » ^  
be derived to  represent the processes of desulphurization an
as a function of the temperature. A . R . P . ruwnnr FWirnlvqis Slimes.

On the Removal of Selenium and tellurium in
Max Heberlein (Metall u. Erz, 1933, 30, 363 3ob). * cooDer 46*5,
an American electrolytic copper r e f in e r y ^ o n ta iir ^ ^ ver^ ea^ c  0*6, and 
silver 4-1, gold  0-4, lead 1-2, selenium 23-a, tellurium. 2 6 ,  a r e e m o ^ o , ^  
antimony 0 -5% . Roasting vnth sodium hydroxide f°Uowe j  Roastingthe 
water removes m ost of the selenium, but very lit dioxides and a
slime alone converts all the selenium and tellun all the selenium
subsequent leach with potassium hydroxide solu 1011 _ ,. , • not morc
and about 70%  of the tellurium ; dead-roasting is T’heleach  liquor
than 0-1%  copper must remain insoluble in sidphunp acid. _ itated> and 
is acidified with sulphuric acid, whereby tellunum  ^  suPphur dioxide to 
the filtrate is treated with more sulphuric aeid . r , t u  alkaline
recover the selenium. The selenium may also he r e c o v e r d « : a l t o U ^
selenite solution b y  electrolysis, or this solution .y fo rk e d  up b y  one
recover the potassium hydroxide and the calcium selernt lea ch iP ¿ t  the
of the above methods. The copper oxide residx .. an<1 the'solution
roast is extracted -with spent electrolyte from tlhe c  pp r reC0Very of
crystallized for copper sulphate or returned to  the cells for the r e c o i n

* f f i w ^ Eo .pcop p « to  j -  - » » < s i r  i f s s
Chloride. X L -B e h » vio m  oi Binmulh. N.oto ,* " » 3 3  3l
Makishima (Kogyd Kwagahu Zasshi (J. Soc. Client. . summary in
(6); O. A te ., 1933, 27, 4484).- f i n  Japanese, sh summ,
supplemental binding, pp. 365-36 /.] See /■» . it may re a ch  0*001%
more than 1 grm ./l. of bismuth accumulates in t  ’ anode Under these
in the cathode deposit. I t  m ay also deposit ■on the a ode. .g
conditions the cathode deposit becomes highlj J
possible b y  increase of copper and gelatin in  tt e a ' ' ,Quivre et Laiton,

The Technique of Electrolytic Copper. M. Altmayer
1933, 6, 135-143).— A  review.— W . A . C. N .
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IX.—ANALYSIS

(Continued from  pp. 563-5CG.)

The Spectroscopic Examination of Thin Metallic Films. A . H ervey and
E. S. Dreblow (./. Sci. Instruments, 1933, 10, 224-225).—-A note. "For the 
spectroscopic analysis o f very thin films of metals deposited, on glass, e.g. 
deposits on the interior of valves, the glass is held in one copper electrode, 
and a  discharge made to take place along the glass by holding the second 
electrode very near to its surface. As little as 10'° grin; o f metal can thus be 
detected.— W . H .-R .

New Method for the Rapid Analysis of Alloys Without Destruction of the 
Samples. A . Glazunov (C/him. et Ind., 1930, Special X o . (March), 247-250;
C. ¿46«., 1930, 26, 5666).— The previously described m ethod (see this J ., 1929, 
42, 508) has been extended to the qualitative analysis of metals and alloys. 
I f  a  single metal is present, its nature w ill be revealed b y  the coloured pre
cipitate obtained on the paper. I f  the metals present merely form a mechani
cal mixture, b y  using a sufficiently low voltage on ly the metal having the 
highest potential will dissolve and react, and b y  raising the voltage the others 
m ay be successively dissolved. W hen the metals form  solid solutions or 
true chemical compounds, the reagents must be selected so that cach reacts 
with only one of the metals. I t  is hoped that b y  working under definite 
current density and time conditions, approxim ately quantitative analysis 
may be obtained from  the intensity of the colours produced.— S. G.

Macro-Electrolytic Analysis o f Co, Zn, Cd, Ag, and Hg. J. Guzman and 
A . Rancano (Anal. Soc. espau. Fis. Quim., 1933, 31, 348-355).— Details are 
given for the deposition of quantities of the order of 1-1-5 grm. of Co, Zn, 
Cd, Ag, and H g in 1 hr. using a passive Fe anode (Pt anode for Hg) and a 
Cu cathode, previously silvered for A g and H g, and Cd-platcd for Cd. For 
Co the electrolyte contains 40 grm. of (N H 4)2S 0 4, 20 grm. of N a2S 0 3, and 75
c.e. of N H ,O H  (d 0-91); a constant voltage of 2-5 v . is maintained while the 
current falls slow ly from 2-5 to 1-5 amp. For Zn  the electrolyte contains 1 
grm. of KCN, 20 grm. of (N H 4)2S 0 4, and sufficient N H 4OH to redissolve the 
precipitate; a current of 4 amp. at 4-2 v. is required. For Cd the solution 
contains 25 grm. o f (NH.,)2S 0 4 and sufficient X H 4OH to  redissolve the pre
cip itate; current is supplied at 2-7 v . and falls slowly from 2-5 to 1 amp. 
For A g the sulphate solution is treated with 20 grm. of (X H 4)2S 0 4 and 5 grm. 
of XaO H  and electrolyzed at 1-2 v. H g is deposited from a feebly acid 
H g(N 03)2 solution with a constant current of 1-5 amp., the voltage being 
slowly raised from  1-7 to  2-9 v . The technique of the electrolysis has already 
been described for Ni and Cu (see J., this volume, p . 141).— A. R . P.

Methods Used in the Analysis o f Certain Lead Alloys. B . S. Evans (Analyst,
1933, 58 ,450-461 ).— Determination o f thallium: The P b (10 grm.) is dissolved 
in a mixture of 50 c.c. o f 1 : 1 H N 0 3 and 120 c .c. of citric acid (100 grm. in 
200 c.c. H 20 ), the solution is made alkaline with N H 4OH, cooled, and treated 
with 10 c.e. o f 0 -5%  A g N 0 3 and 20 c.c. o f 4 %  K I, and the precipitate o f A g l 
and T il  is collected next day and washed with 2 %  N H 4OH containing 0-1%  
K I. The A g l is rem oved b y  washing with KCN solution, the T il  dissolved 
in hot HC1, the T1 precipitated w ith X aO H  and X a 2S, the T1S dissolved in 
HC1 and Br, the solution boiled with S 0 2, and the T1 titrated with 0-05-V- 
NaBrOj at 55° C. A  blank titration is necessary. Determination o f tellurium : 
The metal is dissolved in 60 c.c. o f 1 :1  H N 0 3 and 50 c.c. o f tartaric acid (50 
grm. in 200 c.c. H 20 ), N H 4OH is added until the precipitate first formed 
redissolves, then tartaric acid until the solution is strongly acid to litmus, and, 
after cooling, the acid Pb tartrate is rem oved and the filtrate treated with 
10 c.c. o f 4 %  K I  and 40 c.c. o f 1 : 3 H 2S 0 4. After lo  minutes the solution is 
filtered and the filtrate treated with 20 c.c. o f 2 0 %  N H 4C1 and 2 -3  grm. of



NaH2P 0 2, boiled to  precipitate T ®> t o 3 0 0 oS ^ S h *0
10 c.c. o f HC1 saturated w ith Br and *'}« soln ion < Lu e cashing is
and 20 c.c. of HC1. The T e  is rcprccipitatcd as betorc>ai a  ^  q{ 4 %

■2B2Ü5

determined by  oxidation w ith Isa bisn KM nO,. Determination of
and titration of the excess of the la tte iw ith i tho Sb from the
antimony in P b alloys containing T1 is n •• P P gb g  f0H0wed by dis- 
chloride solution with metallic co" veT t] ods ar¿ also given for the
solution in  HC1 and titration with N aB r03.. ar® » “  f
determination of Ca and Ba in Pb-base bearnig “ ^ i ocllemical Reaction for 

On a Method of Increasmg the Sensihyi^ cE a M c m )  _ In  testing 
Chromium. I . M. Korenmann (Z. anal. Ctem ., ^ ^ Q _ givc3
for traces of C r03 by  precipitation as A &  • 4 joure¿  vellow with Ag..Cr04 if 
a crystalline precipitate of A g2S 0 4 which enhánced in this way.
Cr is present. The sensitivity of the test is much en _ A _ R . p .

New Colour Reaction for Cobalt. A . pre-
8, 32-33 ; and-(abstract) Chim. et Ind., iOSiJ, 30, • ■ )■ ^  evaporated to
cipitate which is insoluble in HG1 is dissolved n   ̂  ̂ q{ diUlte aicohol- 
dryness, neutralized if necessary, and warmed with , filtered off.
The N i is precipitated b y  a 1 %  dim cthylg j^xim  dimcthylglyoxime
To the filtrate a solution of 0-5 grm. benzidine andO 2 5 ^ «  ^ ok)ur is 
in 100 c.c. alcohol is added. I f  Co »  P ^ 1̂  K - T  a . C. N . 
obtained. The reaction is sensitive f o r 0-01 m|. „ ¿ eaKent for the Detection

1 : 2-Diaminoanthradumone-3-Sulphomc Acid as B o n c k o  <z. anal. Chem.,
of Copper, Cobalt, and Nickel. J  V  D ubsky a n d ¿ ^ ^ ° ftlblue-black pre-
1933, 94, 19-20).— In  alkaline soiutioiw the r© a g e n |  ̂  W ith Cu a
cipitatc of an adsorption com pound ^ \ rC" v ^ . ’ n,  __A . R . P. 
violet coloration is produced m  1 X 10 i - irulton (Amcr. J- Pharm.,

p-Naphthol Reaction for Copper Charles ^  ^  i  pa q{
1933, 105, 62-63-, Chem. Zentr., 1933, 104 I .Ó W  J niah.yeil0w colour
Cu in 3 X 106 parts of solution can b e^ etccte l b> fe C2H 6OH containing 
produced b y  adding 0-5 c.c. o f 1 : 2 ^ . ® » ^ “ ^  R . P.
0-04 grm. o f (3-naphthol to the neütral solution in - ^  SUver and

Use of Triethanolamine for the Detection o f® ca  E  Jaffe {Ann_
as a Characteristic Reagent for Manganese,Nickel, ana oooa 3221_3222).-

___,7 ioqo  oo 737-74.31 Chem. Zentr., looo , xu »

Analysis 645

Chim. appl., 1932, 22, 737-743 ; reactions with solutions
A  20%  solution of triethanolamine gives t,h e io lf ) '!:1. A„- vellowish-brown 
containing the metals : H g ,  grey precipitate of ^  wWoh a Ap
flocculent precipitate soluble in excess gi g ag that 0f N H 4OH ;
mirror is deposited on boiling; Cu , react! heavy white powder
C d", white powdery precipitate insoluble in excess, »  ̂  s b - ? heavy
which becomes greyish on boiling with excess,^ , ktinous precipitates 
white precipitates insoluble in excess; AL , > soluble in excess of the
similar to those given by  N H 40 H , '>u t ';X tc !nsoluble in Excess. A u "  in 
precipitant; Mg , white amorphous pree p ■ . -which dissolves to  a
concentrated solution gives a reddish-yelllow P P . ^  iq _ 1 5  vols. of reagent
yellow solution in excess or t o  a blood-red solut - t f Au and some-
to  1 vol. of solution ; both solutions yield black p r e c i p e
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times a A n  m in o r  an. Y « w  dilnee An sclnrions yield. red  e-ollcicial
solutions or A a :  t i e  r e d  colou r is •visible -with Kr® w m i at A n  in  1 c.c~ Ma. 
aj ves ârst :v ■svnite areeipiraie Traich becom es ssiiHaŁ-ysEow on  eaacsnre to  
air and. on addition o f  XaCSE “ u n s Brown, tiren dark greea , ami t i e  sclsricn 
becom es amendd-green. S i  aires a blue sclarina ■stiSeh. Becomes emerald- 
green. on  addition o f  SaOEL and Co gives- A .razrniiie-TioIet scinricn  ^iiich 
rivss a nrecinitate 'a iiii  :artarie æ id so iu b le  in  e s e e s  tu a  carndne-îed solurion 
becom ing violet w itíi an. a s e e s  ar XdOEL— A.. B~ P .

On Some Separations a i ar me Ammonium SnTgñins and Aü-talise
S n d Ł  Sttmps- Albers lirä ce r  Z. -mal- Che-m^ 1933. 33. -t íS -tííí '^—Z a  .'an 
be separated « ¡m n íe te ír  â o m  î e .  AI. XL, Co.. Cr. an d  the alkaSne eartas by 
satarstins: ■wità.'Ej? at. Tiï * C.,tàe soînrâm o f  the metáis cCTiaininç v-T -I-ô cæ. 
o f  3^E¡St>. per 100 o.e.. adding 2 -3  ir r ç s  r f saturated X a -5 .0 -  soiatàHL. again 
passing. H-S. adding 1—2  grm. o f soSd X àjjLO j. aceiing and altering o n  the 
ZnS. If'tite Si trace is a tja a tp i  r é à  ILS- a o i  then heated under presa re  ia 
» hot-srauer bata. XIS. CoS. EääS A liO E ' », and C r O E s are precipitated in a 
granular readily ditrable form. leaving a sonitiort containing only alkalis and 
.ukaiine -arras.— A. B» P-

2 ïe  Quantitative Separation at Aluminium. innn f e n .  X  raw arr (AstaiaK. 
ïl*oS. 5S. 27',*—.272’ .— The Be is a m o v e d  b y  H aSinanuncniieal tartrate soiancn  
and the AI then. pretäjiitared •ariih. S»drdrosygainoitne--— A- B» p .

Hle^tadjric Separan.cn à  Copper tre n  Arsenic sad î é E i s E .  jL  >3. 
3 a w e t  and B» Hüirras a d * ’/ -  y.v& ss Tiàeruxaô Â ù L  ź-jrSan,iL. I9 3 Ł  5, 
ï~ t—î.7%t CVs*. IT:“ ,t.. 15*33. 1(14». I » 3602'.— T ie  H X O » solation o f  tà e  efe- 
tnents is  n eatrsfeed  ■orilà XB ^O S.. taeated 'srità A.CX u ntil th e C u O  pre
cipitate re«3 BK>îres. then -vita a ra r .i ïrv -IS —'r 'S  grm.. tuadastroiŁgy m nnm a- 
äi-ai 13 at X H v ’ H. I '!•$&'.. and electrolysed a; TV'-75''' ' .  -rith 2—i  amp- 

+  -. -asúre i  rotating 'K-f r.p.m. gaœse caeàoôe. A Z tà e  Ca. is «Sweated 
ia  20 « m a te s  Irw  troin A s and ï î . — A. B* P.

A  5e-x Bsapsnr ter Lithium in  tfca Presence o f  Other A,isaiir : Separatism 
at ii& im n  r j a  üagnfisàtmt : îu su cta tire  S ew cn in aârg  ai Liüdum : Se®ant- 
tiea  a i A ism stas t r o »  A seaste. T .  Gaspar-y A m a! ¿fes», sàtm, anœb®_ 1333» 
d i '.  25» ü S -ttU Í.— -Id :.s ocmnârteïy precipitated in  'i'ł-70''\,, CJ£jQ9EE.se dirions 
b y  addition o f  Xa.AsÜÍ*-. I f  i i g  is- presen: it  is drst s e p a a a d  by  « S i m  c i  
X íuA sOj.— A . S .  p .

On r íe  ~se  ai ¿te  T fw rm r Giíñcde. '  v . B ofc^sr ^'ritñ.Xdtaiie B f c Ä  and 
5L JUcix;d ' z. :îr<£ V Ä  3S. 4 t 't-t í2 .’-— Hlectrolyses at rariens metal
sointiöBs- asTs been i î» d e  and er different cunditiotis to  d eterria e  T a icñ  
.ittlt.de ¿vrs. the s e s  resaîts. Ai the amascaaiaaeè brass gam e csKÔssœ «  
Bswrewk .iib.h. B fâ t  34» S8t <sc i.3': a liquid H g  cathode. F<?r Za. In acid  or 
dJfedinï soiatie asA. ¿ i r « .  ; ht? best r&sdts, but is a c*  »  gflod ;o r  C ü ôsp câ à oB . 
B is :.r.'.:vh the more sadsèwtcry b ;r X î  a a d F e  depesttaia. T & ep e s f i a Ä B  
.'i the a c  .-«b od e  is n sc ’asssd and Mesas- x r  a-.-otdiag rsrious soanres ri errcr 
are as&a.:e<£.—A . 3 »  P .

W ctśrag T t ó n r íc e  aiîh. S rd rti 'ïn  Sc¿ra;¿e :n  QaadSadrs Aaairs^- 
T '-iasśy i c d  V , D i¿tá ¡ Z . JfwI. l'JSS. 94, 2Ł-SS*— A  - » á s s i q »  is
írsiribsd :Vr gassinc se '  eail solutivas > i;:h d...S si:n-.iiísaecasír tros: one s j b  

apsar^tas *: csasostaat aresssire.— A . B . R
2 »  ? t ía a s » E ¿ á c  Jwagax:asäaa o t  Ä s  A A ali 3 i«a is . Vhvdimir IŁ ;'e r  

Z. d* sL C%l■**— 193S, 9S> 3 K -4 S Î J ^ ‘5fc«jTOVî^VgtoâW!isT!WOe: astóaod -»ita.
the irepçw sg H e ...itb.dt bas bee a  arpditi *v? t i »  ^taad?a::< e ¿srtssaajiataca
cd S.. a cd  t b í  assg sa&I taase be .'vasaded ter deeaiis- ai the ip p scssa s  and 
ptweedar«.— A . K» P .

5éw  S í t í » i  oí UeoKsaaaag. Alam daam 'ia Altaaaacm  Aüîîïs» 'V - H bjen- 
S ir ç  i 'V f« .  a  r*w.. '.9S?. 5S. 13S£.- Aiłsttswted froai Z. trwd IÍ32.
*1* 1 -5 ; see d ., tías vodtatï. p . ¿Sis.— 'V . A. C. X»



An A p p ^  - A  P r o s e d  for & e  E le c t r d y g  
Frank X . M oert ( Eleetrociam. *oc- 4 r ^ e « im iin 2 r  BEassie

sh o u ld  be consulted fo r  details- A . K . tf. v  „  A sO .S H .O .
A K  £  „

J. D ick  (Z. anaL Cfcem., 1933, 9 3 , ¿ » - « 3 . -  * 1 (W 5  « .  o f t ^ r a s a
(N H * V ^ 0 4 is  treated w ith 3 - o g m - t he a= . HC3 is a-i^sd drcp- 
mixtnre m  excess 0 1  th a t S d  the sotatkm is then jeaUafaxed
wise until the preeapotate just m b s * *  to, Tohnne o f tins reageEt-
with 2 -5 %  treated is « B « * * ,
After cooliaz to  0 - j  C- i - -  30 .'“ x-tt  <-,tt r  h '.O H . and ;C.Hs wO, dried m  a  
washed in  succession s r c t h  2-a , 0 j  sd  ^  \ir> 'H ,A s0..6H I0 »
vacuum desiccator at room  tem ^ w tu re , and w e i ^  -
which contains 2 4 4 2 %  As. —  * - •  F  gad  JL Frommes >Z.

O n  f b e  D e te rm in a t io n  Oi B e rv J in m - J->- - -  TWEcin^taies c o n ta in in g
o n a T c ^ .  1933, 93,
volatile chlorides or basic B e c h la n d e l^ a j Mo is best separated
BeCL is quantitatively converted »to^B eO > c  ^  0{ tannin m ost be
f ro m  Be b v  means of tamnn s o l « ,o n . an e x a e ® ^  ^  f e  ^  J[o
avoided, since it  tends ioa isso lv e  * b e -W . j J ^ r t  separated from Be
are quantitatively p r e d a t e d  *  %  S L  & ) | -  T)
and P  b y  S-bydiozyo.uinoline; the B e is then r®oo __^  R  p .

A Volumetric Method f o r t h * 3 0 %  K B r until the 
Cfcwu, 1933,83 ,4 3 3 - ^ ) - — T h e ®  ̂ ^ ^ t z a l i z e d  with XaO H , wanned 
BiOBr first form ed reffisactfveE, and is th -^ , .. f  rrr  Y H , , N ° i k -  The

Analysis

C l T 5 T a i j l i i . e i   ̂ &n ^irfriupii 'wita A & vo. w

®  “ * p" ~ ”
continued as above.— A . R - P -  „ ___, Bromometrie Deter-

SimpHficalion of the Method* of Tr^dweB and M a ^  Bromom _ , c  ,
■ t __„»v. v. Monteaui and -J. <ronz-*.e7.

is collected, washed, a n d v . - j t h  d -M e  K  yellow  with Hr.
is added followed b y  0-15' -K B iO , K a -S .0 ,. T he dJBerentfi
K I  is then added a n l tne h o e n ^ I  titrate* amount o f Hi pre^nt.
between the tw o titrations multjphod b> 0  «*» «5» c ’ - A .  B . P.

G. Spaeo and P . S j»< «  'X  W -  i “ " ' a \ boiled with u i e v x * »  o i  »
solution is treated with Jvl to  give KJ/ « ./</•*< whereby ft cryntalline
concentrated solution of O n ^ n i i . ^
orange-yellow pm apitete  o f  I >J « u  ' j .  *, j,ltion of tlv; pn^ipjtapt. eon- 
preeipitate is oollecu d , w W « *  f r u %  t v A U x  ft va/;..urn demccator, 
M g K L t h ^  with
and ’srei^bed; it  fjotiX^nic Zh > ■> o ^  ‘ A» K> i '
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Gravimetric Determination of Calcium and Its Separation from Magnesium.
0 . Brunck (Z. anal. Chcm., 1933, 94, S1-S6).— The technique o f the oxalate 
separation is discussed in  detail.— A. R . P.

Solubility of Calcium Oxalate in Some Salt Solutions. K . L. Maljaroff and
A. J. Gluschakotï (Z. anal. Chtin.. 1933, 93, 265—268).— The solubility of 
C aC.0, in 2 %  (X H 4)sS 0 4, X H ,X 0 3, and N H 4C1 solutions is respectively 10, 
12. and 27 m g .litre ; in H20  the solubility is 6 m g./litre. The presence of 
Mg salts increases the solubility in all cases.— A . R . P.

Detection and Determination of Cobalt with 1 :  2-Nitronaphthol. Hans 
Herfeld and Otto Gcrngross (Z. anal. Chcm., 1933. 94, 7-12).— The Co solution 
is t reated with 3 e.e. o f 10%  H .S 0 , and with a warm 3 °0 solution o f the 
reagent in  5 0 %  CHs-C 00H . The precipitate is collected, washed with warm 
water, and evaporated with H N O j and H*S04 to destroy organic matter. 
Eventually the excess acid is expelled b y  further heating and the C oS04 
residue weighed. A  colorim etric method for traces o f  Co is based on the red 
colour produced b y  addition o f the reagent and excess o f X aO H  to the Co 
solution ; a distinct pink colour is produced with 1 part o f Co in 2 X 10' parts 
o f solution.— A . R . P.

On the Quantitative Determination of Some Metals by Means o f Anthranilic 
Acid. ü .  A Simple Method for the Quantitative Determination of Cobalt, 
Nickel, and Copper. H . Funk and M. Ditt (Z. anal. C hon.. 1933. 93, 241-247). 
— Anthranilic acid precipitates Co. X i. and Cu from acetate solutions under 
the same condit ions as previously described for Zn and Cd ¡see J ., this volume, 
p. 453'). The precipitates can be dried at 105'-110'~ C. and weighed (factor 
for Co 0-17S0. for X i 0-1774. and for Cu 0-1SÎH) or dissolved in HC1 and ihe 
anthranilic acid determined bromometrically.— A . R . P.

Potentiometrie Determinations in Alkaline Solution. Determination of 
Gold with Vanadyl Sulphate, Carlos del Fresno and Edm undo Mairlot Z . 
: < i i® - .  I f 'Ä  214 ,73 -76 ).—The A ’ :C]j solution is made stTonjlv alkaline
with X aO H  (7-5 -30% ) and titrated st 30°-70“  C. with 0-1.Y-VO >04' solution ; 
the reaction is X aA »O s — 3VOSO, — SXaO H  =  An — 3X aV O , — 3 X a ^ O . 
~  4Ht0 .— M. H .

Volumetric Determination o f Lead by the Nickel Dioxide-Arsenite Method.
R . W t g  and ,T. ZweHna {Z . anal. Chtm-, IftSS. 33, 24S-260).— The P b(X O #1* 
solution or the PbSO, precipitate obtained in  the usual separation methods is 
treated with 25 e,c, o f 2-5.Y-XaOH, then w ith 20  c,e , o f  S i jX O ,) , solution 
< 1S5 g ™ - o f  ctysfcsäs per litre) and 2 grm. o f  K ^ O j  (Co and X H 4 salts must 
be absent'. After shaking for 1 minute, <K>-S0 c,c, o f 1 :  1 H X O , are added to  
dissolve the X'iO. excess, and leave a residue o f PbO j, which is then dissolved 
by  addition o f  0-l.V-Xa.jAsOj- the excess o f  which is titrated with £LMnOt 
after addition o f  10 <&*. o f 1 : 1 H O  and 1 drop o f  0< K ßJ i-K IQ r  F or the 
déterminâtion o f  P b in alloys containing SbO -3-0-5  grm. is dissolved b y  heat
ing with 5 c ,c , o f concentrated H £SO ,.'and the co ld  solution is treated with 
-S— Ii* c,c, o f HC1 i'i 1-19) and 1 grn>. o f  K B r and boiled until fumes o f  H -S 0 4 
are evolved : the treatment is repeated to  rem ove a ll the SK  and the P b S 0 4 
is collected  and treated as. described above,— A. R , P.

A New S e a M B ttih  sad Mierc^-DCtfcnninaÜön of Mugaesnna. A, Blanche- 
t-iïire and M. A roonx (J. Pharm* liß S . [viiij. 17, « 7 -1 0 7 ; ChenuZentr-, 
Ittvv. 1 0 4 ,1,5747V—-The method depends on  the precipitation o f  McT^lOH.O, 
2.<.'H.itX 4 b y  addition o f  X I  and C H .^ X , to  the nentral M g solution f e e  
from hifltry metals. The precipitate m ay be determined volnmetrically b y  
titration o f  the 3j content b y  the Yolhard method o r  b y  addition o f excess 

and titration of the excess with standard alkali.—- A. R.. P,
The Dstennsnasaoa o f  Metsis by Means of S-Hydroxyiniinolias. L — The 

SSsct ai p R on the Precsjitsfiaa o f Â&çaèsiurn. Z inc. Cobslt, Nickel. Copper.
Xotybäenr.—i from Acetate Solas*». H, Ronald Deck and A. M. Ward



Laboratory Apparatus, Instruments, &c. 649
, ,  i , l c m  =;<? 3S8-3951— The range within which precipitation by
{Analijst, 1933, 0». ? 88 I7 i„t ;„n is as follows : Mg 9-5-12-6,8-hvdroxvquinolineis com plete m a ce  . » 3-7-7-4. No precipita-
Zn 4-7-13-3, Co 4-3-14-5, iZnl i t  (S i), 3 35 (Cu),
tion occurs when the pk  isi less than < ( -  • Thus in acetate solu-
3-1 (M o), or greater than 1 S-2 »  14 ( Z n ) ^ « ^ '^ ’̂ ^ i t h e o t h e r  metaL,

1932, 26, 5 3 3 - 5 3 7 ).— See abstract from another source, J., tflis voi _>pP p

On the Determination o f Potassiim  and “  * 3 ® 1̂ 3^ ? ) Th^f^lkSi
H . R em ? and R . Siegmund (Z. anal. Chem., 1933, 9o. -  (K»SO.)
sulphates become com pletely anhydrous o n . y a «  e W b i o n  o f  the H a0 ;  

or,,.- r  ; Va_SCM Addition o f HJsU4 assists in f  l Pul“ uu QA xr s o

beains to  volatilize above 800 G. A._K- ■ .  qtate of Silicon
"Contribution to the Analytical D e t o ^ u m  

in Aluminium. and in Aluminmm-Silicon AHoy - allova containing
1933. 214, 111-112).— SiH4 is always ev o ljed  when A lp r  l t s ^ g
Si are dissolved in H ^ 0 4 or HCl without adr 1 o5)33-0-040%  Si or of
of such materials in H^SO, {d 1-6) or 2A -H^ ‘°0f t^ / s i  co g e n t o f the alloy.
0 045-0-0-47% Si, occu rs; this loss is independent of the . 1  conten R  ^

Application of
and J. Trtflek fZ. anal. Chem... 1 9 3 3 ^ 3 , J t o - t f » ) -  *  Q and the A g pre-
Ag in alloys the HN’ O j solution is d iiuted^^  titrated with
cipitated with excess of standard ’  better diphenvlcarbazone as
H g(N O,). solution using diphenylcarbazide or, beue , i
internal indicator.— A . R . P- __;n Complex Oxalate

Determination of T u n p ten w ith  8 -H yd rom u ino  ^  T ch ko^  m x  5)
Solution. A . Jilek and A . B.\ s&nc ( ,  . ^  t ^e neutral oxalate sola-
135-138). W  can be separated from Sn, b> treat | .h; droxvfiuinoIine. The
tion o f the metals containing w un o
precipitate is ignited to Vi 0 S for weighing. -

X .-L A B O R A T O R Y  A PP A R A T U S, INSTRUMENTS, &c.
(See also “ T esting”  and “ Pyrom etry. )

(Continned from pp. St6StT0

A Precision, High-Power M etaU o^phic , / p ^ f r f I d  before
(Metal Progri*#, 1933, 24, (4), 2 ^  annaratns i f  intended for 
the American Society for Steel Treating. . li^hi the character of which
high-power photography with monochrom - ..„ t il  the desired line in the
can be controlled b y  rotating the mounting be»™ on the verticaUllu- 
speetnim produced b y  a spark gap or mereury 1̂ P ^ f ^ t e l y  from  the 
minator of the microscope assembly. ^hi» • dCTnaniled bv long-exposure 
illuminating apparatus, to  increase the sta i y „ „ m e te d  for infinity tube 
work. The objectives m ay be o f standard type or 
length, the latter giving superior results—  I  ■ -'*• "
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^ A  New Optical Dilatometer.— I. Fr. Bollenrath (Z. Metallkunde, 1933, 25, 
163-165).— The instrument which is provided with a  device for optically 
recording the extension-temperature curve is described in deta il; it has several 
advantages over the Chevenard differential dilatometer, especially for the 
dilatometric investigation of materials with a low  strength at high tempera
tures.— M. H.

A  Useful Magnifier. Anon. (J. Sei. Instrumente, 1933,10,255).— Describes 
the Beck “ L nm inex”  magnifier. This is a com bination o f a magnifying 
glass and electric torch arranged so that light is reflected on the ob ject under 
examination. An adaptation as a microscope for examining Brinell impres
sions is also made.— W . H .-R .

New Profllograph Measures Roughness of Finely Finished and Ground Sur- 
fac_es. E . J. A bbott and F. A . Firestone (Automotive Ind., 1933, 69, 204 - 
207).— A  description o f recent improvements in the Profilograph. See Metal 
Progress, 1932, 21, (4), 57, and this J., 1932, 50, 367.— P. M. C. R .

A  Universal Automatic Filtration Apparatus. Jaroslav Chloupek and Vladi
slav Z . Danes (Chem. Obzor, 1932, 7, 237—240).— A  simple inexpensive, self- 
contained, and safe autom atic filtration apparatus is described for use with 
almost every form  o f filtering device, such as sintered glass crucibles, porous 
porcelain crucibles, ordinary or Büchner funnels, in  the ordinary, or an inert 
atmosphere, with or without suction. The relative efficiencies o f continuous 
and intermittent filtration procedures are compared.— R . P .

A  Recording Photodensitometer for X -R ay Powder Photographs. W . 0 . 
Milligan (Rev. Sei. Instruments, 1933, 4, 496).— A cheap and robust form  of 
photodensitometer enabling intensities o f spectra to be determined with an 
accuracy within 4 -5 %  o f accepted values is described.— J. S. G. T .

An Improved Apparatus for the Measurement of Poisson’ s Ratio. A Cor
rection. V*. A. Zisman (Rev. Sei. Instruments, 1933, 4, 507).— Corrections 
necessary in Z .’s paper (J., this volume, p . 454) are noted.— J. S. G. T.

A  High-Temperatnre X -R ay Camera for Precision Measurements. A . H. 
Jay  (Proc. Phys. Soe., 1933, 45, 635-642).— A  precision X -ray  camera 
designed for taking X -ray  spectra b y  the powder m ethod a t temperatures up 
to  about 600° C. is described.—J . S ' G. T.

An Integrating Photometer for X -R ay Crystal Analysis. B . W heeler 
Robinson (J . Sei. Instruments, 1933,10,233-242).— Describes the construction 
o f a photo-electric photom eter for the measurement o f integrated X -ray 
intensities in crystal analysis photographs. The general principle is that, on 
the same emulsion as that used for  the photograph, a calibration wedge is 
imprinted b y  exposure behind a slit covered b y  a rotating cam, so that, along 
the length o f  the slit, exposure is proportional to  distance. This calibration 
wedge is developed with the photograph, and is then cut away and placed 
under one exploring beam o f the photom eter, whilst the other beam travels 
over the area o f the spot to be measured. The position o f  the wedge is altered 
until the tw o beams give an exact balance of density as measured b y  two 
photo-electric cells. The position o f the wedge, which is m ounted in a sliding 
carrier, is thus a linear measure o f the X -ra y  density at the point under the 
exploring beam, and a simple integrating device gives a very good estimation 
o f the total density o f  the whole X -ray  spot. The instrument is simple and 
inexpensive to  construct, and gives results in good agreement with those of 
the ionization spectrometer.— W . H .-R ,

Gas-Tight Welding [o f Metal Wires] to Fused Silica. E . Podszus (Sprech- 
saal, 1933, 66, 215).— In order to  weld metal wires to  fused silica a special 
ceramic joining piece is prepared. I t  has at one end a com position which 
can be readily welded to  fused silica, and at the other end merges into a 
glass.— J. W .



X I .— PH YSICAL AND MECHANICAL TESTING AND RADIOLOGY

(Continued irom pp. 567-5«9.) - n r '  17
The Relationship Between Static ani1 phenomena of 

Meiallkunde, 1933, 25, 206 ) . -T h e  ^  L jun£berg (see this
fracture under static and dynamic lo^ ‘  gj  "  h l  ith  an accuracy o f about 

1931, 47,103) holds good only  ̂  con3idera’ ble devia-
10% . W ith  medium hard and soft m { mptions on  which
t i o S  exist. This is due to  the fact that correci _ M .  H .
t h a t  postulation is based do not p Herbert J . Gilkey and Elmer

E le m e n t a r y  M e t h o d s M t  M . Frocht 
0 .  Bergman (Civil Eng., 193-, ¿ ,  > *~.g civen of experimental
377).— A  general review, with selecte jn ¿ tr ica te  structures. The
methods of studying com plex s ress mP+hod the membrane analogy method, 
plaster model or “  brittle-matenal are among those
methods involving yield lines, a p methods based on  the
briefly described. The out, and the need ior

” " iu >■ “ f S r S :

Supporting Structures b j; the Deformation G a d  im itations o f the 
E iien , 1933, [D ], 32, 1 ^ “ ¿ 1  basis o f its working is

t to  » U l t .  obtained on » r i d .  -

any given scale.— P . M. C. B . Aornnautical Structures. Georges
‘ Technique o£ Using E|ter^°mete _ M rement of the local deforma-

Ivanow (Aeronauhque, 1932,14 ,18 / lJ i )  _ re(Tarding the distribution of 
tion in a loaded structure c}%e f 'h e Huggenberger extenso-
stresses which is obtainable_m n o ° theI  methods of mounting it are
meter is recommended for this, • ̂  , for acCurate results enumer-
described in detail, and the pr <. - o(.;on the R itz extensometer, m

,h "  "
subsequently made forexam inA tion .--^ . U  ^  ^  Time-

Comparison o f Single-Step Long g  ¿'(efi Treat. Preprint,
Yield Stress. A . E . W hite and .^ fh sCW e  bcen conducted on samples of 
1933, Oct., 1 - 1 4 )— The ex ^ n m cn ts  have D e e n ^  a „ U n s h i p
steel. I t  is stated that a lthoughthere «  ods mentioned , the variations 
between the values obtained b> the t We The outstanding m ent of
are so great that no regular law is creep testing methods at
Hatfield’ s proposal is the saving c . and for 11 at 5 3 7 'C. are
present in vogue. Results for 3 stee s tim e-yield method m ay be used

g S S S  »< •*»>' - * “ ‘ g" ' “

the Creep F o o t  o l  ? o « i ' K b ™ - ?  >“ tlc “ “ i”  
Romance, 1932, 58, 138-142). ■ e f materials which will, »

? S le . ^ T « ^ d T o  pr‘r S » E « l  . « e »  •* k« h « » I » » « “ - T h '

Physical and Mechanical Testing and Radiology 6 j l
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saejis o f  e w p  are briefly a m n u r iw ^  and a description is  r im i  o f  a testing 

instaljed V,- -he >'oriss Federal Laboratory for  Testing Materials, for 
1 kvn o i creep in  irse îalBe samples. Pour tesi-pSeoes can be iesictl

^ r .& t s a i i 's s k  Each is  e ie js ia e d  in  a separate com partm ent o f  an  electric 
ntta***. -srhk-i. Admits o f  u s d t ^ a ^ e a t i a e i  -up to  SOD* C- Independent 
jo»<ktu: ;? «v"ared for « w i  p e w  !fo*d  varies from  50 to  3000 ktr.V s a d  the 

: * *' ' : ; -iifi5p»ii&ns are obseroed on a m iiroroeier sr-sle re-scinjr to  (K*01 jzzn. 
They are, farther, « a u a » t a n & r  reeon kd . Test-pieces are 10 m m  ja  dism . 
and a«0a im . I V « r a c - t s r e  and a d jtstoests iv f t i e  isach ioeare
« s m b f d  _*aa iirjsi defioes for a e s g tn fin ^  variasaons o f  cnirent
«5-1 eascr-ac a «oady testing seajpeaHsie.— P- 1L C. R - 

_ A M*r>mw ter DdtoEnam ® fee S hsss»  lim it oi M eals. W afcV r Su a n  
)S S i. I S ,  7S1-7S4; and -ab stra «i T etX x ig x  mrtstrm, lvG2. 

S t, .-»»* •»— A s »a ta cM w a cs llr  tsw csS ss iw > .in e  is described for  s M t i m e  
fatspje pam asih- o f  h ^ ^ k y s s a a ^ e s s ta is g s . In  t i e  ca m d a iim  of
sjM u -an d »tynajfj,- w s js . xajOTirodabte eagjerinentsd «¡mass rsav be efechtattd 
“  types «  T «a  « «  h i  perform ed wa t i e  same «a u 4 m J  T V  — —  
A -pw M as ptoTjdes for  this, a a i  f c r tV r .  fo r  t i e  sopespceitaaa o i  statae cm 
•ctokkj? « « s s .  a s s  ia r  h i^ errp r-r& in re  tetfang; p~re asssses
—  sp^p&sL, -iw.‘d the- sijness. 5$sss2*«2K®£y ^z>d tezspes&tizrs <s£ ih e  last- 
j k w  c*Zi ^  a »3 i^ a a fa s %  as th e  & *d  i&csaaaes. P ^ x i^ o n  is  «Iso
5 “  « * ? « £  t*e  r*?.t-TO;w ¿vol. i f  nc-xsssrr. I V  » a s s ra ra a a  and
m a^^ jataen i o :  i V  machine. and t i e  infespnsiaiaan ca s s d i s  Are inliT de- 
SOTbevt. r ‘ >; «dioc-t : he :;ir.m o : the f e a - m »  fe & m « a . — p .  j j .  g ,  j j .  

A  Sew D p r j»  fat O n «  Tes& ® . F , H , Xcurtwa and X  A . F«33otps M *±d  
» 6 « ,  S-L ,4V_ 4 l - ^ U — A  i o n » »  is described for. d s « = r n r a ;  

. ' ? * ?  i ? rca3ni~is pa u je -tea p ji. I V  extMmsorei o i  t V  ansre-
Tff»; #®W4 a m «  t x V  satomasMaUy w t « «  a «n w a t- lr o a iH ic  a n »  and 
Vi:as sasK -w  « « « •  wss-.pt-^Kaf .>.ini3at I V  r w i k d  tvf T rindinc'tV  ¥ ? i w ,  
t .v  SMT-̂ JC ?V_aj»pKr;,3pi rVc a ijw a S e  -wrtrisi: ti-mpessSsspi. a n i  t i e  
' " ,rE;af '■* -'aarsrwxi.-ffl art dfswr:i»~d, and Si.~p1? ©hserra:j:<as are mnardfd.

— P- M, G . JL
. I ^ w a p ls  a ! TSta«&m I f c w t e » .  W . E nntse . jt fis ,"

■>,.■ , i f ,  m u  I  ,--£2v.— T V  ,Mu«a<4fsris6e jeaKcres os v iV s jia n  i r « a ® »  
t 5^ -J-tjKCL an.-, it&fb^rcaahfta frr.m t i . i »  t& tisnsale and o f  oracnressTe 
"̂ ~K"'  -y -'"- I  -S: V hsT jifar af msti-riaJs tinder rf-nestied Ji-rsale jnadsac. and 
t.hf- a t o s k i f  ,x aiAiramoao®, are p s p k i ^ h -  ilh s 5» ; * a .  and i-waaa
.vm,-;j3foaas Jt?e apj& vd »  a wcwjifsrHac« f i  r i s m  rraewnes, Trati a tott 
TV -Mwws«*' J * « r  pw n H w  IvaBsssd dw A m iM iaa .'  lETrericwi-tns an t V  
r i*saw  lW'  * ■ »»»»•  * m .  t o . S - -  s s i J M  a maxi-

V  *' ^  VDfir, l îSS h im  is  «MMSd&a. i3 jd  1^21«
t .n w  3AP » « .J w v i s  :n ,V a t i > d  r r a r M  V  « ‘r r .p l f w d  f e r  o i V r  a is w iria Js . a n d  t o  
,j>- «®fc-*fflSJTn«!'5 .-.: n , w  r r c  t .W ir t r r a s r a n « -  t o  v% n > sa a &  « t r 5s« s .-— -P .3 & .

Ax -  C ris>5^i; "  S a te s » »  limit Test. H. F„ is .v «  and H, 3.. Wishar;
,i;SX Si- £".'...— At. *hs33»rJ «  a twr«.: a » 3  V '.-irr t i e  

A arow ia i& «a tq y?.-c  ' riafe. S V ^ t J a s t S i a w v . ,  -
.  * » » < «  ^  v - 1 ^ « ^ .  * » 3  O l V . < W w  .,:«,<*. & • ..w . l-isv—a* imtMk-j WM̂hiaf is tea&i

i i *  I»K® taav; ^diiwinaw fB&nr.-iT*t3wJt- t V  a n * » «  swasqaia» o f 
TOMiCiafe. sr- tjiai i.'j.ts jev<jy?ny saay V  i-.-mtrrfled Strriac tV  v m k *  

a s f - > « « b ^  i s r ; x - k J ,  ;5 ^ .V m d  that 
1-1*5- *«...1 0 * «.: s tM iv jia csa a »s»rr . sw w m ri»  :.• s ; « w  a»a«rT ,Tsoit65«>r>a» 
a -'C « W  »  a .v a r « e  «.mpsawBJs «  vrn t^ j va^aes. « a a k r  to  that
'k -.I ik * > n ss ;;.!f  >.t t.tw w e  ■>: ssian.-iardi?«; r .-w V ds « s «■ *«■  m a»H fck

— XT.. A . t\ X .



Kuntze ¡M ill. M aterial, w 'e q w d  inciemfflSte of load, the
elongation becom es progressively greater l J1 factors as* ID  P ^ -
measurement of elastic stretching is com plicated ^  0£ testinz

explained with reference to  a specimen diasra ^

~ 3 f t a - '5 a s £  s s s

Interpretation o ! High-Temp era tore Trarile f j  and
M et., 1933, 30, 3 1 9 -3 2 2 )- - f  e m p h a s e s  the are
precise details o f the condition o f «natem l and o E t b e t « ® ,
published. Reference F ire  D m * i? b

VP’S" Bend Testing Machine. A. -• __r.u^-r.r-, y .̂nA
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machine, in which both  the jaw3 gripping e  motion In  another machine, 
the centre line of the bending arm wi hl a ^  the sides, and
the wire is  gripped in a  vertical position _ p> ,- j  gnides, so that 
both the bending arm and the gnppm g device are fitted
the wire is in a vertical position before K - J u n a y i

Critical Evaluation of toe  fe n d  Test d  te_t a_ „ ^ H y  performed,
{Eleklro*xktceUsjwj, 1932, 3, * ™ ih  clnc-tility- since deformation
the angle of bend  is not a true an appar-
does not take place equally m  weld ? n^ ’l nt in in guch a  wav that the 
atus in which the welded test-piece is ^ n t  round a  pm m  su _ ^
deformation m ost be the a m e  for v e ld ^ ^ t  ^  rn0JTnt applied to  the 
apparatus m ay be  adapted to  « » g  ¿ P y  nof te
specimen- I t  is suggested that 1  f ' ' i nTn eTOjn cracking after bending 
measured by  its bend angle, but b y  i■** . ^  given diameter for a given
through 180^ in  the above apparatus, round a pin o  g
thickness.— H . W. G. H . XT, KYirfron {M ill- tia a ll. UsJi. \er-

Hattaess fo f Metals ja a d  Stress. Hans „  121_ 122 j . - T h e
suchtamlee, 1932, 21, 1 <-"J 5 ^ [ i l l '  Z cr noer and normalized steel rods

s t ’i i d f c a g f f i s s ;  * .
¿ C ™ ~ p e  . Ä r « 'T  I j » a s » - 8 S X 3 ^ ® K *  H Ä
a reduction in hardneas due to the ten*1 ,  ^ tfj the induced stresses,
degree of deformation o f  circular impress to  about half the vield p o in t;
befng at a maximum when these arc e q ^ a le n t t e  ab<mt b a U ^  ^
tins deformation is attributed to ie ' ' r r ^  change in hardness is the 
+ flrnsr indnßed b v  the ritTCZS* AUf , 4 UTn4«anM[
this detormatjon 1* a u n u u ^  ~  change in hardness is toe
the irregular flow induced ^  « ■ -u Mtre*H' f&) the disturbance
resultant o f (a) the softening effec o  r^rmanent deform ation round the 
of the stress distribution « « w e d .b y  ^ X S ^ d ^ c o W - w o r t  during 
impression, and (e) the increase ln '  __ i  reduction in  hardness in the
the* stretching ca w e d  b y  the ten d  m g, The » d a « « «  «,{ (&},
elastic range is less than that expected by  theory owm 0
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whilst (c) opposes the decrease in hardness at the yield point. The hardness 
and irregularity of the impression are strongly influenced b y  the depth of the 
impression.— A . R . P.

On the Hardness of Metallic Elements. Masakatu Tokunaga (Kinzoku no 
Kenkyu, 1933, 10, (9), 393-408).— [In  Japanese.] The Rockw ell, as well as 
the Shore, hardness have been measured for 27 metallic elements, and a con
version curve for these two hardness scales has been made. The relation 
between the hardness and atom ic number has also been obtained.— S. G.

A Contribution to the Determination of the Initial Hardness in the Ball 
Hardness Test. E . Franke (Z. Metallkunde, 1933, 25, 217-219).— The ball 
hardness test gives relative hardness values which allow  on ly a conditional 
comparison of the hardness of different materials. These relative hardness 
values are higher than the initial hardness values, owing to  the strengthening 
(cold-hardening) which takes place by  the impression of the ball. The initial 
hardness is obtained if the value of the additional hardness (being due to the 
strengthening) is deducted from the normally determined hardness value. 
1  he experimental determination of the approximate initial hardness is possible 
by. means of the scleroscope or the Herbert pendulum hardness tester. The

initial hardness is : Ht  =  — - p ~ ,  where H  is the norm ally determined ball

hardness, P 0 the pendulum or scleroscope hardness of the material, and P  
the pendulum or scleroscope hardness of the cold-hardened zone of the impres
sion of the ball.— M. H.

Hardness Testing with Preliminary Load (Rockwell Method) in Its Applica
tion to Standard^ Brinell Values. A . W allichs and H . Schallbroch (Stahl u. 
A wen, 1931, 51, 366-368; and (summary) Metallurgist (Suppt. to Engineer), 
v? ’ j  1 1 0 - 1 1 1 ).--- I h e  ball-hardness and indentation-hardness values as 

obtained by the original Rockw ell machine are correlated w ith Brinell values. 
Conversion curves are given for a variety of ferrous and non-ferrous materials; 
their interpretation is explained, and the effect o f variations in ball-diameter 
is discussed.— P. M. C. R .

Determination of Hardness by the Method of Scratching as Applied to Metals.
J a n c ’- }  • A| N ovopavlovskiy (Sobshenia Leninqradskogo Instiluta 

MetaUov (Communications o f  the Leningrad Institute o f  Metals), 1933, (14), 
I I 6- I 0 6 ).— [In  Russian.] In  order to obtain satisfactory results by  the 
sera,tchmg method, the diamond must be carefully selected and checked 
agamst a standard; the setting of its point must be permanent during 
scratching and illumination during measurement must be constant. Further
more, a study o f the structure of the metal must simultaneously be made, 
since the scratching method gives the hardness o f individual structural 
constituents and calculation of the average value may give incorrect results. 
Ih e  diamond must be set at the greatest possible angle towards the surface 
ot the specimen to  obtain a scratch w ith even edges. The hardness number
is best calculated b y  the expression: II  =  i-k g ./m m .2, which gives the same

result with all loads on the point. Comparison with a ball test can be made 
by introducing a coefficient determined experimentally for a given metal and 
apparatus (the hardness number must be expressed on  Mayer’s scale).— N. A.
0Q7 M n ° n |'1 dne,SS' Tef ting ,Machille- *• Guillery (Rev. M et., 1933, 30, 

f 7 1 1 16  f a° :b“ e described is o f the type which observes the difference 
in penetration of a ball or point applied to the metal under examination under 
two different loads applied successively. H ydraulic pressure is used for 
accuracy and cheapness.— H. S.

1 0 ‘i ? 0SjenrÎ PreSI ° i ? air^neSS"'resting Machine- (M achinery (Lond.),

S V o l u m e !  i T 4 . ^  C a  lPU° n ° f  the “ ImprCSS° r ”  f f i a c W ‘ See ■/ -



New Type Herbert Pendulum Hardness Tester. Anon. (Maclwiery (£o»rf*)> 
1933,42,744). Herbert Pendulum Hardness Tester. A  Sim plified  Model. Anon. 
(Found. Traded., 1033,49,1 2 3 ).-S e e  J., this volume, pp. 5 6 ^ | | h -J .H .  W  

The Firth Hardometer. Anon. (Machinery' 1<>32. 40, 311, 694-
695).— Illustrated descriptions. See this J., 1928, 40, 616 ; 1929,^42, o65^

125 Kilogrammes Hardness-Testing Machine. Anon. (Mech. World, 1933,

*• « * ■ * » » ?Milt., 1933, (4), 133-135). The method depends on the d e fle c t io n  °  m a g i^ c  
lines of force b y  discontinuities, blow-holes, cracks, A,c. 
induce varying intensities of current in a coil contained in a testmg handle, 
with which the entire joint, even in parts which are normally difficult o f 
access is easily exp lored : an amplifier transmits correspondingly varying 
S  throughhead-phones worn b?y  the operator. The apparatus^ claimed 
to be cheaper, more easily operated, and more generally applicable than 
X-ray testing plant.— P. M. C. R .

R A D IO L O G Y
Relative Merits of Film and Paper f o r  Industrial X-Ray’ W ork. Ance l j t .  

John and H . R . Isenburger (Am er. Soc. Test. M at. ® ’ S  , Z
- A n  acceptable X -ra y  negative should s h o w  perceptible sh a ^ v s> t l  rougl ttie 
most opaque portion under examination, sufficient con i' n under
marker of 2 %  of the relative plate thickness through the t W e s t  portirai u 
examination, and lead to unmistakable identification of the region 
In the tests described the characteristics of good-quali y  1  POnsidered.
regards sensitivity, contrast, convenience in  use, an c i
The technique of the experiments is fully described. In  respect of speed a  
contrast there is little to  choose between film and papen nnmidorablv
favour of the paper with regard to general convenience. ap

X-Rays. H . Mark and G. von  Susich (Z .V .d .I., 1932, 76, 1049-1052W  
brief review of recent work on  the detection of de form a 1 various
lattice by  the deterioration of the sharpness of the X -ray  in ’ i „titative 
methods which have been proposed for their qualitative and quantitative

f ' 1 The'Use oVX-R ays for the Investigation of Elastic J e s s e s  m  Crystalline 
Substances for the Determination of Elastic Changes o „ ,  ■ % ^ 9 3 2
Komar (Zhurnal Tehniclieskoi Fiziki (Journal o f Technical Physics),
2, (7-8), 671-681).— Sec J., this volume, p. 292. A  review. U . A.

Material Testing with X-Rays. E . Brandenbergcr ’
102, (4), 39-12).— A review of the principles of absorption and interferenc 
X-rays and their application to the technical to t in g  of ma na•• • ' ^

The X -Ray Inspection of Aluminium Alloy Welds. N . 0 . H ypher 
lurgia, 1933, 8, 145-146, 148).— The application of a l u ^ i u m  alloys  ̂
craft and automobile construction is increasing the need, for re < . f l ;ona
the X-ray inspection of such welds is of importance. The uses ^ I m i t a t i o n s  
of direct X -ray  inspection of certain high-duty alloys of „  (k s.
welded either by  the oxy-acetylcne or the electrical spot welds ur)
cussed. The welds inspected did not exceed 3 in. in thic . aimh
to 6 in. can be examined. Consideration is given to radiogr, p  . 
defects as lack of fusion and union, gas pockets, seams and crac s, , . , ,,  t 
of oxide and slags, produced by  oxy-aeotylene welding, an i „i„„*rieal 
radiography is o f no value in detecting such faults in  the c..
“ sp o t ’ 1 welds due to  their construction. Reference is also made to the
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exam ination o f structures and welds b y  the X -n iy  diffraction picture obtained 
bv  reflecting a p in -lide  beam of X -rays at the surface o f  the point to be 
inspected. This is a new non-destructive method of inspection, at present in 
the research stage, which promises to be o f value in determining the state of 
stress in metal parts and welds.— J. W . D .

The Capacity and Economy of the X -R ay Method for Testing Welds. R . 
Berthold (Elektroschweissung, 1932, 3, 201-205).— The technique of X -ray 
examination for welds is described in order to explain how the tvpe of welS 
influences the number of exposures and the depth of penetration necessary 
for a satisfactory test. It is pointed out that the exposure required increases 
with the thickness o f material and decreases with increased tube voltage, 
whereas the sensitivity of the method, i.e. the capacity for  detecting verv small 
defects, decreases w ith increasing tube voltage and thickness. Consequently 
a compromise must be sought for the most economical working. The method 
o f doing so is fully explained and is illustrated by  a table giving the essential 
data for testing typical types of weld.— H . W . G. H.

Sensitivity o f the Gamma-Ray Method of Radiography. John T . N orton 
and Alfred Ziegler (.1 mer. Soc. Steel Treat. Preprint, 1933, Oct., 1 -9 ).— Using 
a capsule o f radon as the source of y-rays, various thicknesses of iron, changing 
by  definite measured steps, were radiographed and the optical density o f  the 
film so produced was measured by  the densitometer. Hence the sensitivity 
was determined. It is defined as the change in thickness necessary to produce 
a 2 %  change in film density under certain specified conditions.' The sensi
tivity is found to be nearly constant in value— 1-3%  of the thickness o f the 
object— within the region of 2J-6  inches o f iron. The use of radon for y-ray 
radiographv is said to  offer a very practical solution to  the problem of the 
radioactive source.— W . A . C. X .

X I I .— PYROM ETRY

(Continued from pp. 509-370.)

New Micropyrometer for Determining Melting Points of Alloys. Anon. 
(Electric J .r 1932, 29. 152).— The material is heated on a resistance element 
consisting of a platinum strip 0-5 in. wide and 0 005 in. thick in a chamber 
which can be evacuated or filled with any gas desired. Observations o f  the 
first signs o f fusion are made through a quartz window with the help o f  a micro
scope. The special feature o f  this equipment is that the temperature is auto
m atically recorded by  a total radiation pyrometer in conjunction with a record
ing potentiometer.— J. C- C.

Apparatus for Temperature Measurement and Temperature Regulation. 
Alfred Grunwald (Siemens Z .. 1933, 13, 141-1-itj).— An illustrated description 
o f  some m odem  apparatus.-- M. H .

Pyrometric Economies. W . Bowen (Emj. Rev.. 1933. 47. 102).—See J., 
this volume, p. 457.— P. M". C. R.

Pyrometric Economies. H. Pickard. W . Bowen (Eng. Eev.. 1933, 47, 
274-276).— Correspondence on "  Pyrometric Econom ies," bv  W . Bowen (see 
preceding abstract). H . P . states that the low e.m J. o f  the'Pvrofer couple is 
likely to diminish accuracy as well as to necessitate a less robust indicator than 
is required by Chrome-Ahtmel or iron-Constantan couples. B. considers that 
a similarly designed indicator can com bine high sensitivity and considerable 
robustness, and considers in some detail the importance o f  errors due to 
resistance and millivolt changes.— P. M . C. R .



X III .— FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 570-574.)
The Relationship Between the Engineering and the Foundry Trades. _L . H .

Pom eroy (Proc. Inst. Brit. Found., 1930-1931, 24, f o - i , ¡d iscussion , ;  
and (abstract) Mech. World, 1931, 90 ,200-201, 2 2 1 -2 2 2 ).-P - a d v o c a te  closer 
collaboration between foundry and designer; certain practical probLms 
indicated which could profitably be investigated under such T *
interpretation of mechanical tests is discussed, especially % m h r e g a ^ to  the 
relative reliability of castings and forgings, in  the^ û uen* ^
different conditions in Great Britain and m  the L .S .A . tv ere conMdemI 
relation to  efficiency, and certain re s e a rch  developments ^ ^ r e v ic w e d . _ 

Contribution to the Study o f the Casting Properties o i Metak 
Paul Bastien (Publ. sci. tech. MinwOre de I  A ir, S o .  20, 1933, 9o-14^). 
Experiments on  the ease w ith which pure metals fill the mould during 
(“ ¿ S ta b ility ” ) show that this is the resultant of numerous faetore, am on* 
which the specific heat, latent heat of solidification, and
part as important as that played b y  the viscosity. The c a ^ b ik t y  ( (^ m e r e a ^  
Hnearlv with increasing difference between the casting temperature and the
S  poLnt . ? o r a n y  given type of mould the castability of an alloy depends 
on the" casting temperature, the mould temperature, the fluidity, the heat 
content, the solidification range (R ), and the type of crystallization. Test» 
^ “ -antim ony, antim ony^adm ium , and tin-antnnony alloys show tha .
O is inverselv proportional to R  and reaches a relative maximum when the 
material melts con'Tuently (pure metals, eutectics, compounds) a n d  a minimum 
S S ^ u & L  C  is better when the crystals which separate 
from the liquid have convex faces than when dendritic crystals separate. 
These two points are particularly emphasized b y  the good  M ^ b j t y  of . 
com pound SbCd. Commercial magnesium has
presence of impurities in solid solution and possibly to the effects of cm oe 
skins - addition of copper or aluminium improves considerably the castability. 
w S S T S  the sand on the castability
the shrinkage and piping of castings of alummium-copper-magnesium alloy»
have also been studied.— A. R . P . \v Ttntb ¡7 Meiall-

Considerations on the Solidification of Metal Ingo . ■ ^
¡-„iiftr, lo s s  25 134-137; and (abstract) M el. Ind. (Lvrul.), i'iSA, ^
i ^ f - T h e  t e ^ r a t l ^  distribution during the period of so idification of 
a T L o t o f T p M e  metal has been calculated and the resu ts are sh o™  
i n S f & Z  a n H L u s s e d .  The formation of a zone o f ^ i c u la r  c ^ a

S l h S r e t L l  S e r a r n s ^ ^ c e ^ t h  
results' of temperature measurements made at different places within an ingo-

tests have shown that ingots o f 7 0 : 30 brass with a rapid late o^ cooling 
V O L. L III.
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solidify at a constant temperature and not through a temperature range as 
indicated by  the equilibrium diagram o f the copper-zinc system ; it is therefore 
concluded that this brass has very little tendency to segregation. The grain- 
size and transcrystallization of the ingots depend chiefly on the casting tem 
perature and rate of cooling, and, since only relatively small changes can be 
made in the latter factor in chill casting, it follows that the casting temperature 
is o f primary importance for obtaining a desired casting structure.— A. R . P.

Efficient Casting Design. F. C. Edwards ( Foundry Trade J., 1932, 47, 
161-162, 363, 364; and Canad. Mach., 1933, 44, (2), 32-34).— Correct design 
should anticipate probable shrinkage stresses, and should n ot be influenced 
by  previous association with other types of work : a consideration o f faulty 
and im proved flat-top designs illustrates the requisite adaptation of design 
to  working conditions. Bracket and flanged castings are also considered. 
Suitable modifications of ribs, lightening cores, and lugs are suggested, and 
shown diagrammatically.— P. M . C. R .

Melting Aluminium in Crucible Furnaces. Anon. (Metallbôrse, 1931, 21, 
915-916; and (abstract) Light Metals Research, 1931, 1, (22), 21).— Serious 
attack on crucibles used for melting aluminium is caused by  the affinity of the 
metal for iron and silicon at temperatures within the operating range, by  the 
prolonged heating necessitated b y  the high specific heat of aluminium, and by 
the corrosive effects o f aluminium oxide and o f certain fluxes. Mechanical 
erosion generally follows chemical attack, and temperature variations and 
furnace gases cause further damage. A ttack can be minimized by  the use of 
high-carbon steel crucibles, b y  preserving the crucible surface without scraping 
between heats, and b y  coating the interior with a paste made o f alumina and 
graphite. I f  a tilting furnace can be used, large heats are preferable. Graphite 
crucibles arc recommended, and their preparation is described, with direc
tions for their economical use.— P. M. C. R .

Gas Content of Aluminium Casting Alloys. H . X ipper (Light Metals 
Research, 1933, 2, (32), S-14).— Translated from  Z. Metallkunde, 1933, 25, 
65-67 ; see J ., this volume, p . 326.— J. C. C.

Aluminium-Bronze Cog-Wheels Manufactured at the Marty W orks at
Nikolaev for Internal Combustion Engines. ------ K lim ow (Liteinoe Delo ( Foundry
Practice), 1933, (3), 21-24).— [In  Russian.] Detailed description o f the 
experiments on the manufacture of cog-wheels in the State Marty Works 
at Xikolaev.— X . A.

Development of a Technical Casting Process for Beryllium-Copper Alloys. 
G. Masing and W . Pocher (Üeraeus Vaeuumschmdze [10/A Anniv. Volume], 
1933, 33SC-348).— Casting of “  beryllium -bronze ”  is attended with the same 
difficulties as are met with in casting “  aluminium-bronzes,”  namely, the 
inclusion o f oxide skins and the formation o f long, thread-like, and often 
branched pipes within the ingot, Sound castings o f  rods may, however, be 
obtained b y  using moulds slightly tapering towards the bottom  inside and 
towards the top outside, so that the wall thickness is much greater at the 
bottom  than at the to p ; the moulds should be bolted to  a heavy cast-iron 
bottom  plate and should have a sand casting-head tapering outwards from 
bottom  to  top. W ith  this arrangement the casting solidifies from the bottom  
upwards and piping is thus avoided.— A . R . P.

Copper-Nickel Alloys. Anon. (Modern Eng., 1933,7 ,12 -15 ).— The proper
ties, melting, easting, and working o f eupro-nickels are discussed.— H . W . G. H.

Bells, Hand Bells, and Carillons, V . Cheilly (Cuivre et Laiton, 1933, 6, 243- 
245 '.— A discussion o f the factors which have to  be borne in mind when 
adjusting the tone o f bells.— W . A . C. X .

The Manufacture of Tin-Bronzes. A . P . Smiriagin (Liteinoe JDelo (Foundry  
Practice}. 1932, (11), 23-24).— [In  Russian.] Hints are given on  the following 
points : melting o f new metal charges, melting o f charges containing scrap,



amount and com position and method of using fluxes, rate of P a rin g , mould 
temperature, lubrication of chill-moulds, and the characteristic properties of

m°  ThiTfilling °oT Bearings with Lead-Base Babbitts. A . N .
MetaUopromishhnnosli (Messenger o f the Metal Industry), .
rin  Russian.! Non-porous homogeneous castings of lead-base 
containing more tin  than antimony a m  be obtained by  preheating the
150° When the tin content does not excecd the antimony, good castings
obtained by  stirring the molten metal in the m ould with

“ RaDidor”  Gate Saw. Anon. (Mech. W orld, 1933, 94, <»»). xnw new 
model gate-sawing machine is arranged so that the blade can cu 10 ga e 1 
nearly as possible flush with the casting.-—F .J .  v  ^  „ - . w  ¡7,

Position and Results of the Pressure Castmg Method. W .»n m u s U iw  
Metallkunde, 1933, 25, 190-194).— In  pressure castmg the melt is  c a s t ^  
permanent moulds under a high pressure. I t  shows the f o l l o ^  three 
characteristics as compared with die-castm g: (a) t le mo ^ acj,
crucible outside the casting machine and the necessary ^
time to the machine b y  means o f a ladle; (6) the c o m p » e £ « r d w s n o t a r t  
directly on  the melt, but b y  means of a press stam p, ( ) liquidus
casting the melt is not fully liquid, but somewhat pasty, ^ i e r t  .n d  P o t k  
temperature. Pressure casting maehmes constructed b y  E cU rt and m  

i___ Tnantianipul nmnerties of pressure castings of ou . 4U eras»,
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lead brass (58%  copper, 2 %  lead), red-brass, ana
with those of sand-castings and pressed bodies. The technical an
limitations o f .pressure casting and pressing are diseased. H.

M odem Casting Machines. Anon. (Gtesserei, 1933 20, 94-96) JJtewa 
tions w ith brief descriptions are given of new types of machines for makin0 
small pressure castings (chiefly for cast iron). A . is. • found

The Dust Problem in the Foundry Industry. E . G. ^ « t e r  ( ^ J ^  
Assoc. Preprint, 1933)— The im portance of «d n crn g -th e  dust 
particularly in regard to p a r t ic le s  with largest dimension less than u r* m 
(which are liable to prom ote occupational diseases), isrecen  m g se - to
the U . S . A . ,  m o r e  e s p e c i a l l y  o n  a c c o u n t  of its legal a s p e c .  . amount of
Stoke’s law, such particles fall on ly 20-3 ft. in 24 hrs.,, ■ o tmospljere_
particles of this order of size is found in the ordinary fou impinge
Samples for test are collected b y  causing a measured_%o ^ ^  rf h e
on a wet plate, which is revolved with its lower half m  *  
collected dust is filtered through a  280-mesh sieve, a n d a m icroscop  
on a suitably ruled square is made of all particles of less th a n lO  m e n » *  
largest dimension contained in an aliquot portion °  , tow ith in  safe
The reduction of silicosis should be brought about 
limits of air-borne dust and subsequent maintenance
is not exceeded. Methods for removing light accumulated dust are dawuae ,
such a s : (1) washing o ff; (2) blowing o ff; (3) brush ing ,or (4]irem OTal^J
vacuum, and the reduction of the formation and spre , ¿ ust flying
cussed. Particular attention should be paid to (’1) p  «and-blast and
when floor-sweeping; (2) maintenance of dust-t.ghtness o:f sand--btast^an«i
exhausting system s; (3) isolation, so far as practical e, nn  operators of 
(4) suitable ventilation wherever possible, a n d  (5 ) msisten X| ^ discus-
equipment causing dust wearing respirators, helmets, . advocated,
sion, various systems were discussed and vacuum-cleaning » _________ ^  jy

Keeping a Clean and Orderly Foundry. A . thcn iethods of
Assoc. Preprint, 1933)— A  brief review of practical'detai s “ bstract).
carrying out the principles outlined in a paper by Meite p ^  -g -p
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Green-Sand Cores. Frank W liitehouse (Iron and Steel Ind., 1933, 6, 399- 

401).— The relative advantages of dry-sand and green-sand cores are con
sidered from the three essential aspects of reliability, quality, and cost. Green- 
sand cores, if properly made can be relied on, and arc effective substitutes for 
dry-sand cores in  green-sand moulds, but not in dry-sand moulds, and green- 
sand cores are also stated to bo cheaper both to mould and fettle. The 
manufacture of green-sand cores is also considered in detail.— J. W . D .

Testing Foundry Sand. Anon. (Mech. World, 1933, 94, 819).— A  brief 
note on the report on routine methods for testing green sands, issued by  the 
Sands and Refractories Sub-Committee of the Institute of British Foundry men.

— F. J.
M odem Furnaces for Drying Cores and Moulds. H . Kalpers (Maschinen- 

konstrukteur, 1933, 66, 132-134).— The importance of drying conditions lias 
increased with the prevalent use o f oil in core-preparation : if a critical tem 
perature, depending on the nature and amount of the binding material, is 
exceeded, the core is likely to crumble. Types of furnace for small and for 
larger work arc described, with details as to fuel (gas, oil, coal, or coke), approxi
mate dimensions and working temperatures.— P. M. C. R .

The Suitability of Certain Canadian Sands for Use in Sand-Blasting. L. 
H eber Cole, 11. K . Camochan, and W . E. Brissendcn (Canad. Dept. Mines, 
M ines Branch, N o. 727, 1932, 1 -4 1 ; and (abstract) Canad. Mach., 1932, 43, 
(7), 46-50).— A  scries of tests in a commercial sand-blasting machine was made 
on certain Canadian sands, which were used on weighed steel plates of 
standard dimensions. Photomicrographs show the nature of the surface 
developed in each case, and also the character of all the original sands, as well 
as o f ccrtain sands after using. Testing conditions are described in detail, 
and results are tabulated together with shape, composition, lustre, and con
dition of sand after treatment. Granulometric analyses are also given. 
Angular grains appear to cut more quickly than rounded granules, and to  give 
a more satisfactory surface for subsequent enamelling or painting. W ithin 
certain limits, fine sands arc more efficient than coarse, and a slow feed increases 
cutting power.— P. M. C. R .

Determination of the Degree of Dispersion of Clay-Containing Moulding 
Sands. P. P. Berg (Liteinoe Delo ( Foundry Practice), 1933, (1), 21-24).— [In 
Russian.] Of the two indirect methods used, determination of the degree 
of adsorption is preferable to determination of sp. gr. of the aqueous 
suspension. In  the first method a procedure has been elaborated differing 
somewhat from  those already known. A  graph showing the relation between 
the clay content and the amount of moisture adsorbed for clay-containing 
sands from  various deposits is given.— N. A.

The Determination of Clay Content in Moulding Sand According to A.F.A. 
Method (Theoretical Basis). K . K arlov (Niimash Izvestia Nauchno-issledo- 
vatelskogo Imtituta mashincslroenia i metalloobrabotki (Bulletin o f  the Scientific 
Research Institute o f Machine Building and Metal Treatment), 1933, (1), 41).—  
[In Russian.] The theories of precipitation, determination of the size of clay 
particles, importance of adding caustic soda, and estimation of clay content 
by  Aulich’s method are examined.— X . A.

Pattern Shop and Foundry Practice. Anon. (Machinery (Lond.), 1933, 42, 
661-666).— A  brief account is given of the equipment of the pattern shop and 
foundry of the works of G. and J. W'eir, L td., Glasgow, and their production 
methods are outlined. Single castings up to 7 tons weight in cast iron and
6 tons weight in brass or bronze can be made— J. C. C.

Handling Materials in the Small Brass Foundry. D . G. Anderson and
B. F . MeAuley (Mech. Handling and Works Transport, 1932, 19, 237-239, 
403^105).— A  paper read before the American Foundrymen’s Association, 
1932; see J., this volume, p. 42.— J. C. C-
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X IV .— SECONDARY M ETALS : SCRAP, RESIDUES, & c.

(Continued from p. 571.)

Secondary Metal Output Lower in 1932 than in 1931. Anon. (Daily Metal 
Reporter, 1933, 33, (158), 6).— A  decrease of 4 0 %  in the total production of 
secondary metal in the U .S.A. on the value for 1931 is recorded by  the L .o. 
Bureau of Mines for 1932. The figures for copper, load, zinc, tin, aluminium, 
antimony, and nickcl and their principal alloys are analyzed for both years m 
a table.— P. M. C. R . , T 1A„ „

Scrap and the Lead Market. Samuel Tzach (Eng. and M m . J., 1J33, 134, 
371-373).— An econom ic survey.— R . Gr. , „  j  m  „  i

Treatment of Platinum-Iridium Scrap. C. Campbell (Sands, Clays, and 
Minerals, 1933,1, (4), 29-31).— D ry and wet methods for recovering platinum 
and iridium from scrap containing them alone or in admixture wit ii other 
precious metals are briefly described. [Note, by a b s t r a c t o r Ih e  methods 
described do not represent modern practice and the descriptions given are
very poor.]— A. R . P . . . Ka

The De-Tinning of Tinplate. Herbert Ivurrem (Chcm.-Zat.. 1J3-, 58, 
849-851; and (abstract) Technique modeme, 1933, 25, 491). The reduction 
of tinned scrap to manageable proportions often renders parts of the material 
inaccessible to the solvent, with consequent loss o f tin and poor quality in the 
recovered base material. This difficulty is eliminated by  simultaneous rolling 
and perforation of the com pacted scrap. Careful cleaning removes such 
adherent substances as paper, lacquer, paint, and previous contents or tins. 
The development of methods of preferentially attacking tin is traced. Chlorin
ation, a highly favoured process, develops so much heat that product ana 
residue m ay both suffer, and hence special methods of cooling are necessary. 
Other methods are: electrolysis in  alkaline solution; the displacement ot 
lead b y  tin in certain compounds, leading to the formation of a solution o 
sodium stannate for subsequent treatm ent; and the solution of the tm  Dy 
direct contact with a more highly electro-negative metal, e.g. copper, and the 
separation of the dissolved tin by  electrolytic or chemical precipitation.— l . K.

Baling Scrap Metal for Re-Use. Anon. (Compressed A ir  Mag.. 1J33, 38, 
(7), 4177).— A n electrically operated press is described for the baling ol tin
plate, round or flat wire, and other sheet- or thin-metal scrap. Details of 
working, capacity, and output are given.— P. M. C. R .

X V .— FURNACES AND FUELS

(Continued from pp. 575-577.)

F U R N A C E S .
A Brief Review of M odem Applications of Heat to Various Non-Ferrous 

Furnaces. Gilbert Evans (M et. Ind. (Land.), 1933, 43, - l o  "
Describes and illustrates various types of reverberator}" and reheating furnac^  
for non-ferrous metals, and discusses the selection of the fuel or the metho 
of heating and the chief points to  be considered in the design o ft l ie  furnaces.

Industrial Furnaces. J. S. Atkinson (Fuel Economy Rev., 1933, 12, 24 - 
30).— Recent developments in industrial furnaces are briefly reviewed. 
Amongst the subjects discusscd a re : continuous billet, ingot, and sla urnaces, 
soaking pits for in gots; normalizing furnaces, and rotary melting mrnaces.
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Some Problems of Furnace Heating Practice. (Sir) R obert A . Hadfield 

and R . J. Sarjant (Fuel Economy Rev., 1933, 12, 72-78).— Problems of furnace 
heating are reviewed, more especially from  the points o f view  of the latest 
developments and the scope for improvem ent of current practice. Amongst 
the subjects discussed are : the econom ic position of com petitive fuels, heat 
transmission, and control instruments.— J. S. G. T .

Fuel Comparison for Billet Reheating Furnaces. G. W . Akerlow (Gas Age- 
Record, 1933, 72, 103-106).— The respective costs (dollars) per ton of reheating 
billets by  furnaces fired with coal, oil, and gas are : coal, 3-13; oil 5-65; 
gas 5-13.— J. S. G. T.

Continuous-Type Furnaces Employed in Forging Aluminium Alloys. 
J . B . Nealey (Iron Age, 1933, 132, 22, 23, 38).— The furnaces used in forging 
aluminium alloys are described and illustrated. The work is forged at 840° F. 
(450° C.), and the furnaces are gas-fired and automatic and continuous in both 
heat control and operation.— J. H . W .

Continuously W orking Electric Furnaces. U . Aschmann (Siemens Z., 
1933, 13, 135-141).— An illustrated description of m odem  continuous anneal
ing furnaces, e.g. for strip, wires, ingots, lacquered articles, &c.— M. H .

Forced Air Circulation Electric Furnaces. Anon. (N ickel Bull., 1933, 6, 
114-116).— The construction and operation of electric furnaces for low- 
temperature annealing using forced air circulation are described. Centrifugal 
fans are said to be superior to  propeller fans for the air circulation. These 
types of furnace result in rapid heat transfer and enable the progress of the 
heat-treatment to  be recorded by  noting the temperature of the air entering 
and leaving the charge.— J. H . W .

Note on the Possibilities of the Electric Furnace in the Foundry. B. R . 
Brync (J. Inst. Locomotive Eng., 1933, 23, 227-262; discussion, 262 -269; and 
(abstract) Locomotive, 1933, 39, 67).—A  survey o f the principal types of arc 
and induction melting furnaces is contained in the first part of this paper. 
The remainder deals principally w ith the use o f the arc furnace for melting 
high-duty cast irons in the foundry.-—J. C. C.

High-Frequency Melting Furnaces. D . H . Beckmann (A .E .O . M itt., 1933, 
111-115).— The principle o f the high-frequency induction furnace is briefly 
considered, and suitable frequencies are quoted for various materials. The 
construction of transformer, furnace, and condensers is described and illus
trated, f.nd appropriate types of furnace are suggested for works and laboratory 
installations.-—P. M. C. R .

Thermal Conductivity of Acheson Graphite. A . P . Crary (Physics, 1933, 4, 
332-333).— The thermal conductivity of Acheson graphite has been measured 
over the range — 150° C. to +  700° C. The conductivity decreases very 
slightly between — 150° C. and 200° C., and then more rapidly at higher 
temperatures. The law relating the thermal conductivity (K ) with the tem
perature ( T °  C.) proposed b y  Bidwell, viz. K/aC =  B  +  A /T, in which aC 
is the atom ic heat, and -̂1 and B  are constants, is confirmed.—-J. S. G. T .

Electric Arc and Arc Resistance Furnaces and Their Power Factor. Axel 
W ejnarth (Trans. Electrochem. Soc., 1933, 63, 309-343).— The subject is 
discussed theoretically and mathematically, and the conclusions have been 
confirmed by  experiments on carbide and ferro-alloy furnaces.— A. R . P.

A Molybdenum Resistance-Fumace of New Design. G. Burrows and F. L. 
Clark (J. Sci. Instruments, 1933, 10, 248-250).— Describes the design of a 
tube furnacc using molybdenum resistance strips as heating elements. An 
input of less than 2 kw. increases the temperature to 1850° C., at which the 
furnace m ay be used continuously. Higher temperatures can be reached for 
a short time, but are limited by the available refractories, which are at present 
of alumina. Notes on refractories for high temperatures are given.— W . H .-R .
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M odem Resistance Furnaces 
1933, 116-122). The economy, models intended
furnaces make them especially su :il tratcd and described. Melting, 
for various temperature ranges are lllustrat „  , ,  ,,
soldering, and drying furnaces are 1933;  13> 165-158).—

T h e V f S i “  o S l n S u s i a / a  S f t ^ t  ik  electric furnaces are 

discussed. M. H .

Industrial Uses oi T»? ’s Gs. «

¿ ' S S S S ' S H S i a -J., 1933,139, (2), 21-23). In continuation of a prei. ious p ^ i ,  of methane,
eP£ ; S m i x t u r e s  and^M nixtures of propane

with carbon dioxide and ^ t a n y n t h  Calorimetry. Francis Fahey (Gas 
Effect o f ^

nominal calorific value 210-2000 B . l h ^ p w  A (> MeZ Economy
The Advantage of Clean Coal to Industry. . in tho us0 0f coal

Rev., 1933, 12, 6 f ) . - W h e n  V S n s ^ r t  o f ash to  and from
expressed in pence per ton, including t reduction of ash content by

a r g g y s s g w « *  “ «“  “ o,t ote“ d 01
coals.-—J. S. G. T.

X V I . — R E F R A C TO R IES AND FU RNACE M ATERIALS

(Continued from pp. 577-561.)

Refractory Materials for the I1n9d̂ c ‘ 1° “  ! 'g {na^ j cuf j i,m 405-500; also (ab- 
Rees (J Iron Steel 'q 283 -^86■ ands'. AfricanEng., 1931,42,143-144)
stracts) Refractories J ., 1932,8,283 molten metal and water-cooled
— Tho steep temperature gradient oe8 0{ the coreless type a good
coil demands from linings for indu d low shrinkage. Methods
sintering ability, high corrosion rofê nc ’ disousscd. Factors tending to
of grading and testing lining of matCrials of higher slag resist-
increase the durability of linings a • , material, b y  better grading or
ance; a reduction in the permeability of the m atenw, &  the hot
b y  attaining a higher sm tenng temperatu ^  ^  & boPnd> by  the crystalliza- 
strength of the lining, e^ect.̂ d ê t ac{ ion 0f 2 ingredients to  form a bonding

com pound.“ x h i S w  of pre-burned m a t e r i x c l a t W e  merits

3  S . S S  J f S S S S f -  °< * » •  - lh" ' ' " “ sy
of lining materials.— P. M. C. R , . p e a c e s .  Anon. (Compressed

Highly-Refractory Cements for Electric ^  {m a g n esia cement
A ir M a g , 1933, 38, f ) - « “ ^ ^ [ ^ r r o v s  alloys gave 76 
for electric furnace linings. A . turc 0{ about 1730° C .; another
consecutive heats with a pouring pe n0n-ferrous alloys. The
gives good results with high-copp * Californian magnesite, carcfuuy 
refractory consists mainly of the The method of
graded Before the addition of specia l 1 M . C .R , 
application is o f great importance and is fully descnoe



Relation Between the Alumina Content and the Temperature oi Incipient 
Softening (of Refractories). Marcel Lepingle (Chim. et Ind., 1930, Special 
No. (March), 320-331; C. Abs., 1930, 24, 5450).— A fter discussing theor
etically the effect o f increasing A1?0 3 contents in binary A l20 3-S i0 2 refractories, 
bringing out the practical im possibility of judging of the quality of a refractory 
merely from its total A120 3 and Segcr cone fusibility, results are given and 
discussed of tests carried out on samples of various compositions b y  the Hecht 
method (heating a cylinder 50 mm. high by  35-7 mm. in diam. under a constant 
load of 2 kg./cm .2 and noting the temperatures at which expansion ceases, 
at which the sample begins to give way, and at which the rate of collapse 
tends to infinity) and of compressive tests after heating for 1 hr. at 250°, 500°, 

1000°, 1250°, and 1500° C. For all refractory products there is an 
incipient fusibility ”  temperature which is scarcely indicated b y  the usual 

determination o f the temperature of incipient softening. This temperature 
seems to depend on  the content o f fluxing agents, their distribution, and the 
ease with which vitrification can take place. Determination of the com 
pressive strength after baking at various temperatures affords a method of 
determination, b y  comparison, o f the quality and probable behaviour, in the 
fire, o f different refractories.— S. G.

Refractory Material from Chrome-Steel Slag [Siemensit]. Anon. (Com- 
pressed A ir  IMag., 1933, 38, 4178).— The physical and mechanical properties 
o f Siemensit are described. See J., this volume, pp. 210, 328.__P. M. C. R .

The Production of Dense Fireclay Masses by Mixing Fractions of Various 
Grain Sizes. Hans Pickier (Tonind. Zeit., 1933, 57, 334-335, 356-357).— The 
density of products made from  crushed and graded burnt clay depends on 
the fineness o f  the finest particles, on the distribution o f grain-size in the 
various fractions, and on the amount of intermediate-sized fractions. 
Maximum density cannot be obtained b y  increasing the quantity o f fine 
material in the mixture if the quantity of intermediate material exceeds a 
certain limit.— h .  Bl.

Preparation of Articles Resistant to Slags from Magnesia and Alumina.
Salmang and Nikolaus Planz [Arch. Eisenhutlenu'esen, 1933, 6,

. . Describes the best conditions for the manufacture o f refractory sla°r-
resisting crucibles o f magnesia, alumina, spinel, and mixtures of 45%  magnesia 
and 55%  alumina and of 2 %  magnesia and 98%  alumina.—J . W .

X V II. -  H E A T -T R E  ATM ENT
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(Continued from p. 5S2.)

Aluminium Castings. W irt S. Scott (Metal Progress, 
24. W . 21-24).— U niform ly high quality in light alloy castings neces

sitates not only good foundry practice, but also close temperature control and 
even heat distribution in subsequent heat-treatment. The responsibilities of 
the metallurgist with regard to  existing heat-treating equipment are discussed. 
A  pit-type electric furnace is described and illustrated, and the procedure in 
the case o f alloys of aluminium 95, copper 5 %  is recorded. The furnace has 

*  maximum variation in heat distribution of not more than ±  8° F. 
i i fo o  n \ 0V^ 1 a period o f 2 -vears> with an operating temperature o f 1000° F. 
! „ . V ,ih e  annealed castings show a tensile strength o f 12-4 to 14-4 tons/
m .-, with elongation 8 -1 2 % .— P. M. C. R . ‘
, 0, , Dural ,wi th Solid c ° 2- Anon. (Amer. Machinist (E ar. Edn.),

’ "o . 439 -441: and (abstract) Technique modeme, 1932, 24, 188-1S9).—  
j  rapid age-hardening of Duralumin rendered it necessary to use rivets 

made of this material within 15 minutes after treatment, It was found that 
keeping the rivets at a low  temperature retarded the hardening process; the



results of ageing and storage at various temperatures are shown graphically. 
Various methods of rivet storage at low temperatures a rerd iescn b^ . the 
chilling medium most in favour is solid carbon dioxide. Possible developments
of the method are outlined.— P. M. C. R . ,

The Tempering of Duralumin Sheet in Relation to the Time of Heating.
N  V  Geveling (Tehnika Vosdwhnogo F t o t a  (Technology o f  the Aerial bavy), 
1929 (10), 640-650).— [In Russian.] The time necessary for complete heat- 
trcatment of Duralumin sheet has been determined b y : (1) direct measure- 
ment with a thermocouple of the temperature inside the s p e c im e n ; (2) by 
the differential thermocouple, one  jim ction of which w asinserted *he 
specimen, and the other immersed in  the heating. bath, and 3) a com plex 
thermo-electric system consisting of a D uraum m  ribbon (an c n d o h v k c h  was 
permanently immersed in the heating bath), the salt o f the bath, a n d th e  
specimen itself; on  immersing the specimen nr the bafcb-a couple^ is formed 
between the- salt and the specimen until the ¡atter attains the te 'n^ rat”  
o f  the surrounding medium. B y the first two methods sheets 0 3 -0  6 mm. 
thick reached the temperature of the bath in 26-60 seconds after lmmersi 
and according to the third method 16-120 seconds. The time r«iuired or 
complete dissolution of CuA12 and Mg2Si into solid s o lu tio n  ha^been deter
mined from mechanical tests on  similar sheets heat-treated at 48o G. Iot 15 
seconds to  60 minutes, quenched, and aged for 7 days at 
Annealing for 65 minutes before quenching was found to be necessary
obtaining the maximum ageing effect. N . A . Vsr<xnmn

On the Annealing of Duralumin. S. M. Voronov « a  P . A. V m g u n
(Tehnika Yosdushnogo Flola (Technology o f the Aerial A avy), 1931, ( - ) , 
S‘53-843 • 1932 (1). 40-57).— [In Russian.] Duralumin containing copper 
4 manganese m a g n U n  0-50, silicon 0-28, 
rolled with 2 reheatings, from  50 mm. to 4-5
to 3 mm. without previous annealing. Subsequent cold-rolh •
thick was carried out with intermediate annealing at 3, 1 o, 0 8 mm. 
annealing temperatures were 300 , 3o0 , 3 /5  , , » > *
525° C., and the specimens were quenched after 1, 3, 5, 10, 15, 30, ,
minutes. Norm al values for the mechanical properties■ 
alumin (tensile strength 23 kg./m m .2 and elongation X7 o) are obtained after 
heating for 30 minutes at 325° C. or for 10-15 minutes at 350 C., respectively.
The most reliable criterion of quality ?he ¿* fraiû n
Examination of the structure shows that the elongation o f the D u » t a n m  
"rains is ^reserved even after 3 hrs.’ annealing at 525 C. In  works practice 
i r S S f S T u T U  results are obtained
to just above the “  critical annealing temperature ^ 5 °  C.), rapid c ^ m g  
just below the normal annealing temperature a . id  h ol^ n gth ^ tem p era tu re  
for the appropriate time. This procedure reduces the , tun
60%  of that generally required. A  production technique is worked 
types of annealing furnaces are discussed. Ps. A .

XVIII.—WORKING

(Continued from  pp. 5S2-5S4.) ^
Investigation of Aluminium and Duralumin Tubes. I . U. Pcdder (Kardskiy 

Xautchno-1-sslcdovatelskiy Institut (Scientific awl Research
nqoo i _i q\__rin Russian.! The wide and increasing uses o l aluminium

S C S  structural and 
caused greater attention to  be paid to tlie prob e determine ■
reliability. This investigation was accordingly caimcd out to d e te r m i^ . 
(1) the chemical com position ; (2) the best methods ° f  t o t i r f i ,  g j t h e  rel ̂  
b ility ; (4) the macro- and micro-structures. The chtnnc. po.

W  or king 665
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tho aluminium tubes varied between iron, 0-39-0-70; silicon, 0-27-0-51; 
copper, tracc-0 -12% ; and the com position of the Duralumin was copper, 
4 ,27—4-60; magnesium, 0-55-0-70; manganese, 0-40-0-50; silicon, 0-12-0-24; 
iron, 0-37-0-52% . R eliability was tested by  hydraulic pressure registered on 
a recording manometer. Examination of the structure revealed that tho 
danger area of the tubes is the inner surface, which is always the first to develop 
cracks. These are almost invariably longitudinal in  tho case of aluminium, 
but are occasionally transverse in the case of Duralumin. There is also a 
tendency for minute cracks to  develop first at points o f local strain and these 
gradually spread. I t  is concluded th a t: (1) external flaws influence the 
mechanical properties of tubes; (2) tho reliability both of aluminium and 
Duralumin tubes docs not depend on the rate of change of internal pressure 
■when the external pressure is unity ; (3) reliability is not a constant value

for tubes of the same material, but depends on the relation n =  ~  where
1

l i  and IIl are the internal and external radii respectively; (4) there is no 
apparent connection between reliability and tube thickness ; (5) the thicker 
the walls of the tubes, the greater the amplitude of variation of the maximum 
pressure which can be borne b y  the tube ; (6) destruction of the tube structure 
always starts near the fracture o f the inner surface layers. I t  is recommended 
that the safety prcssuro be taken as half that recorded in the tests.— M. Z.

The Bending of Copper Tubing. Anon. (Werkzeitg (Suppt. to  Maschimn- 
konstrukteur), 1933, 9, 149).— Directions are given for the bending of copper 
tubing of varying forms and sizes.— P. M. C. R .

Temperature Control on Sheet and Tinplate Rolls. Anon. [Fuel Economist, 
1933, S, 666).— In  connection with a previous paper on this subject [ibid., 
1933, 8, 489) attention is directed to  the necessity for correct preheating of 
the rolls before use in order to reduce breakages.—J . S. G. T.

Adjustable Fheet-Straightening Machine. Anon. (Mech. World, 1933, 93, 
290).— Sheets which require straightening frequently have local buckles -which 
are difficult to remove. A  new machine is illustrated and described which 
has adjustable rolls b y  means o f which pressure can be applied as desired to 
part of the sheet.— F. J.

Nichrome Ribbon Manufacture. S. A . Pogodin (Sobshenia Leningradskogo 
Imtituta Metallov (Communications o f the Leningrad Institute o f Metals), 
1933, (13), 97-106).— [In  Russian.] Suitable conditions for the manufacture 
of Nichrome ribbon (nickel 57, chromium 14-18, manganese 3, carbon 0-25, 
silicon 0-47, sulphur 0-03% , and iron the remainder) have been determined. 
Tho alloy is melted in a high-frequency furnace in  graphite crucibles lined with 
magnesite, and cast at 1450° C. Before hot-rolling the 70-75 kg. ingots are 
heated at 900°-950° C. for 2 -3  hrs., then at 1150° C. for not less than 2 lirs. 
The furnace is preferably oil-fired w ith sulphur-free o il so as to  prevent con
tamination of the metal with sulphur. R olling must begin at 1150° C. and 
finish at not below 950° C. Such a narrow rolling range necessitates the use 
of two- or three-high mills, or o f continuous mills. The rolled sheets (3-4 
mm. thick) are annealed at 1050°—1100° C, for 3 hrs. The sheets are then 
cold-rolled with intermediate annealings in a muffle furnace after every 4 
passes. Before rolling and after every annealing the metal should be pickled 
at 60° C. in a 2 0%  sulphuric acid containing 2 %  of potassium bichromate. 
The thickness is reduced from 3 mm. to 0-10 mm. in 19 passes; the last 
reduction not exceeding 0-05 mm. in order to  obtain a ribbon of uniform 
thickness.— N. A.

On the Use of Phosphor-Bronzes for W ire. S. D . Tzypurdcev (Metallurg 
(The Metallurgist), 1932, 7, (12), 60-65).— [In  Russian.] The difficulties of 
using phosphor-bronzes for the manufacture o f wire, owing to the brittleness



of the alloy at high temperatures are examined (cf. N . M. ,Nadej A afeto^ «y .
1931 1 )  Various techniques of casting and rolling were tested, and the

High-Speed Wire-Drawing. Anon. 4 5 ^  J d  d e ir ib e d . I t  is suitable 
(British) ;wire-drawing machine is d t o s t a t o j  an between 30 and
for drawing ferrous and non-ferrous metals to any —  variabl d

“  $ 3 3  speed V om  2000 ft. S &  «■  P «  —  « i »

‘^ ¿ Z ^ S r l i L 1 f t  S
J S s M S S l - a i S S S  » f«
■ " | s a i i a e f l i - £ * f
S S S & S ^ « 5 a - ® ® 2  - ir e . and .trip a » y  b , w»«„d « .  reel» «  
constant tension.— A . R . P . ( J f r f  World; 1933, 93, 103-

» ¿ s s  i s ?  s > ~  s  s s  j s a  i s
• R S S E ^ r2 3 to fS 8 « S iiy *  « - » *  *• >»» « *

Forging and StempmE Light and of iough^hfping!
speciaux, 1933, 8, 102 10S). Cone ' initial billet, the stamping only
consisting of com plete hammering , connectin" rods in steel and in a
requiring one pair of dies. i  stamping dies for this purpose is
light alloy are com pared and the use ot rougns i
described. See J ., this volume, p . -  • • • • ^jcj ) onaid (Mech. World,

Close Limits on Machine Forgmg W o . - • forging-machino (as
1933, 93, 599-601).— The utility and advantages ot tne
distinct from the drop-forge) are ^ u s s e d .  ^  . 1933, 93, 6 2 4 -6 2 5 ).-

Small-Screw Production. H . Bentley (. ^  -n mcthods of
Considerable developm ent has taken p la ced u n  g 3. finishing
manufacturing screws up to J.-m. m  d.am. < » 8 »  »  ¿uction of the 
machines are being used to  an incr . => metal screws, these machines
various types of small Steel and I T d  tests made on  the
being used for heading, nicking, < rmlai j stren"th  to screws produced 
finished products have shown t h e m t o b e q  ^ The cold-heading, slotting,
b y  hot-forging or b y  turning from the solid bar.
and screwing operations are described. . ■ ¿faschinenlconslruk-

Tools £or Aluminium. Aagn. \ W ^ 0 adjustment and 
tear), 1933, 9, 139; 1 4 0 ).-S u itab le  ^  nJ f; in order to
cutting angle of tools, as -nell as ajj0„ s_ Directions are
obtain the best results in machining a driHing, grinding, saving,
given for setting and selection of tools for cutting, on in  g, &
and threading.— P. M. C. R .
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Recent Investigations in Theory of Metal Cutting. Friedrich Schwerd 
VImcr Soc. Mech. Eng. Preprint, 1933,).— In order to study the formation of 
the built-up edge which occurs in metal cutting, a spccial method o f lighting 
and photography has been developed. The sourcc o f light was obtained by  a 
discharge of condensers at a tension of 50,000 v . and with instantaneous 
currents of from 10,000 to 20,000 amp. B y this means instantaneous ex
posures o f 0-000001 second are possible.— W . P. R .

Cemented Carbide Cutting Tools. Malcolm F. Judkins (Amer. Soc. Mech. 
Any. Preprint, 1933).— J. gives photomicrographs of typical carbide com 
positions in  use at present. Relatively large differences in depth of cut 
produce on ly a slight shortening of tool life, but small differences in the 
amount of feed per revolution shorten the tool life considerably.— AY. P. R .

The Economic Uses of Cemented Carbide and Other High-Duty Alloy Tools,
d. H. Garnett and E. AY. Field (J. Inst. Production Eng., 1933, 12, 224-251; 
discussion, 252-266).— A  description is given of the characteristics and methods 
2 : manufacturing tungsten carbide, m olybdcnum -titanium  carbide, and 
otoliite (cast cobalt-chrom ium -tungsten alloy). In  connection with cutting- 
tool practice, a review is given of shank materials, tool shapes, and cutting 
methods. Detailed comparisons are made between the cost o f machining with 
cemented carbide and high-speed steel tools on typical classes of work. E x 
amples of the successful application of cemented carbide tools are quoted.

___ J  Q Q

Gils for Use in the Cutting and Drilling of Metals. W a lte r ' R d ch el 
(Maschmenbau, 1933, 12, (3), 61-66).— v. G.
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XIX.—CLEANING AND FINISHING

(Continued from pp. 5SMSS3.)

„  ^ ? af r^ r̂ Ĥ dS- - î - Clean|fK Metals' C- J ' S- W arrington (Canad. Chem. 
and M et., 1933, \ t, 1 1-78 ).— Pickling baths for removing scale and oxides with 
inhibitors for preventing dissolution of the metal, and degreasing b y  organic 
solvents are discussed.— A. R . P. J °

t olvent? “ .P l e a s i n g  Metallic Articles. Anon. (Gal- 
0, 1933, (15), la ).—Some details o f tho trichlorethylene vapour cleanin'1 

process are given.— E. S. H.

^ j . ^ Paraín o o 0r , c e“ r,e, f Íf,g M^,allic Articles with Trichlorethylene. Anon, 
described — E S  II * apparatus and cleaning procedure arc

iq q F 3®, ,°^Chi° ri? ated S olen ts  for Cleaning Metallic Articles. Anon. (Gaicano, 
discussed-~E  * S advantages o f tho trichlorethylene process are

<irllTo r - :Pl0kliinF MetaLs- A non- (Heat-Treat. and Forging, 1931, 17, 959-
Jb0,9& ) ; and (abstracts) Mech. World, 1932, 91, 3 9 -1 0 ; Metallurgist (Suppt.

1932’ ,8, 44-45).— Sulphuric acid is the m ost usual pickling 
iiedum i; the questions o f concentration, de-greasing, acid consumption, 

maintenance o f  acid bath, temperature, pickling time, the use o f inhibitors. 
?  ft, P substitutes for sulpliunc acid arc considered. Adjustments of
bath concentration for certain materials are indicated, with corresponding 
temperature range and allowing for the effect o f inhibitors. Some average 

m,cs arf  Kîven» b» t  these are subject to modification owing to  surface 
a ^ S g e m e n L . - R ¡M a  R ? " ®  to  P ^ i n g  fluid, and handling

C“  Coloration of Brass. [Georg Gross] (Gaicano. 1933, (11), 25-26).—  
S H* U' GalmnotecA'> 1932’ 30, 455 ; see J., this



«and Tiincf fnr flpanine Metal Surfaces. A. S. Jamieson (Power Plant Eng., 
193‘i 37 308)__The advantages of a portable sand-blasting plant are enumer
ate!’ and suit able working pressures! nozzle materials, receptacles, and pro
tective measures arc indicated, together with a variety of applications. P. R-

X X .— JOINING

(Continued from  rP- 535-590.) __
Tiffht Metal Rivets. K. Guler (Z. Metallkunde, 1933, 25, - ' I “ “  )•

(1) Sheets and profiles of aluminium alloys should always be riveted with

• _ i. 1 . _ Tll'nTV 'T ’t I P S  f
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at 490°-510° C. and age-hardened at room temperature,wlhcre^ ^
must be qucnched at about 550 0 . and aged a /  ‘  ¡y  Finn v .

Rivets for VLW  Light Alloys (Lautal V o ^  iu b lth e d  b y  Vereinigtc 
M otor., 1933,24 ,210).— A  summary o f Leaflet N o. 42, pubusnea ^
Leichtmetall-W erke, Bonn. Directions are given for ^  °  BS_
Bondur, Lautal, Pantal, S c le ro n , Albondur, Allautal, KS-Seewasser, j »
Seewasser, Mangal, and Silumin. P . M. 0 . It. Manufacture of

The Application of the Hydrogen Brazing Method to
Internal Combustion Engines. Fr. Sass (J. ^ £ ® ^ e S i t h  copper
330-343)__A  m ethod for connecting steel parts b y  weldin^
in a hydrogen atmosphere is described, where the welding material is a  opper 
nickel-zine alloy with a melting point of approximately^1150 C s u c h  an 
allov is found to give a better join t than pure copper, ih e  process is 
out in a special electric furnace, in which a h y d r o g e n o{  gcale> 
tained, with the result that p irts  are obtained which are entir y 
a n d b e lr ig  automatically annealed by  the brazing process ;a ^ a l s , ^ o f  
internal stress. The furnace and the process are e and fuel
with the manufacture of such parts as cylinder covers, pist
lines o f Diesel engines.— J. W . D . __ , ,,, iVcstnirh Elektro-

On the Choice of Solder for Aluminium. M. 0 .  * ( 26?|— [In
promishlennosti (Messenger o f the 7? ecinc«Z /w l!i.si^ ),1932 U ,
Russian.] Joints which are exposed to  mois u r e  should b e  n a d e ^ t n  n g £  
melting solders such as alum inium-zinc or aiummmm-sili‘CO -;-•
melting solders are useful only if the joint is '  ^  A.
solders for this purpose are pure zinc or zinc with 5 w  Jded Metal.

The Arc Welding of Aluminium and Some Properties or the w e
l .  S w a S .T l» » - * .  >»*>• *  ^ ‘ ' - w S S h S S  I K
tions with regard to the electric arc we dmg of ¿ o v e d
suitable flux are put fonvard. Practical hints for butt-we 0 
to  be most suitable are dealt with. Successful expcnm cnts were carried ou^ 
with commercial aluminium and a umimura contam ng 5 ^ J c  ^  
micrographs of welded joints are given. The joint of a W W e U e d  ■ammi
ium sheet (8 mm . thick) had a tensile strength of 1 5 g•/ , . __
tion of 250/ com pared with 15 leg./mm.2 and 40 /0 for the soft she . .

The W e id ^ ^ o f  Aluminium. W erner Frohlich (Canad. Chem and M et ,  
1933, 17, 56-58, 79-80).— The factors which affect the resistance o corrosi



and strength of welds in aluminium and its alloys are discussed. Methods of 
welding and suitable fluxes and welding rods are described.— A . R . P.

Joints in Aluminium Pieces. Anon. ( Werkzeug (Suppt. to Maschinen- 
konstrukteur, 1933, 9, 137-139).— The following welding and joining processes 
are reviewed : hammer-welding, (gas) fusion welding, spot, seam and butt- 
welding, soldering, and riveting. The aluminium oxide skin necessitates the 
use of fluxes, or o f tho chlorine—hydrogen flame, in  gas w elding; practical 
directions are given for various types of work, and for the subsequent treat
ment of joints. The special applications of the different electrical processes 
are considered, as are those of soldering ; the latter is o f especial value in the 
repair o f casting defects. Approxim ate compositions and properties of 
soldering alloys are given. R iveting is stated to bo especially applicable to 
aluminium and its alloys, affording in certain cases the only practicable 
method of joining.— P. M. C. R .

Welding Castings in Light Alloys o£ Aluminium. Anon. (Soudeur-Coupeur, 
1933, 12, (4), 8 -9 ).— Some general advice on the welding o f castings is given 
and 4 examples are illustrated with particulars of the welding technique used 
in each case.— H. W . G. H .

Ultra Modern. Anon. (Oxy-Acetylene Tips, 1933, 12, 39).— Describes the 
repair, by  oxy-acetylene welding, o f a cast aluminium ornamental plaque, 
4 ft. in diameter.— H . W . G. H .

Welded Aluminium Sheet-Metal W ork. Anon. (Soudeur-Coupeur, 1933,
12, ^4), 5 -7 ).— Tw enty examples are illustrated and brief particulars given.

TTr . — H . W . G. H.
Welding Aluminium. Anon. (Soudeur-Coupeur, 1933, 12, (4), 4).— Hints 

on technique are given.— H . W . G. H.
The Indispensable [Aluminium] Flux. Anon. (Soudeur-Coupeur, 1933, 

*2» W » 1-3).— Describes the effects of the alumina film on weldability and the 
invention of the first effective flux b y  Paul Odam. I t  is emphasized that 
the manufacture of such a flux requires great care, particularly to ensure 
complete dryness o f  the constituents.— H. W . G. H .

Repair by Welding o£ Locomotive Copper Tube Plates. Anon. (Soudeur- 
Coupeur, 1933,12, (3), 1—4).— For a successful repair, the essentials are : good 
preparation for welding, rapid working, absolutely regular functioning of the 
blowpipes, and thorough hammering of the weld metal and the neighbouring 
parent metal until almost cold. Tw o large (about 3000-litre) blowpipes, 
fitted with hand shields, are used, and the filler rods, about J in. diameter, are 
o f pure copper, sometimes containing a little phosphorus. N o flux is used. 
The special technique em ployed is fully described in this article, which is 
illustrated by  photographs of repairs in various stages o f execution— H . H.

Tests Tell the Story. Anon. (Ory -Acetylene Tips, 1933, 12, S2-S3).— For 
carrying potash solution, copper piping with bronze joints was found mechani
cally and chemically suitable. The bronze welding rod was more economical 
and easy to  use than copper rod.— H . W . G. H.

Improvements.— Oxywelding of Brass and Bronze Improved by Correct 
Flame Adjustment. Anon. (M odem  Eng., 1932, 6, 317-319).— From  Oxy- 
Acetylene Tips, 1932, 11, 119-122; see J., this volume, p. 39S.— H. W . G. H.

Welding of Lead. R . Meslier (Rev. Soudure autogène, 
¿ 9  ^0 ’ 2414-2415 ; and (translation) M eek, and Welding Eng., 1932, 6,
i l -7 3 ) .— The technique of oxy-welding lead can be readily acquired by a 
moderately skilled worker, and welded lead structures, several o f which are 
illustrated, are not subject to  hair-craeks, slag inclusions or other common 
defects. The preparation of lead sheet for horizontal, vertical, and inclined 
welding is described.— P. M. C. R .
> r -£ r° ^ e!ding of “ Nickel-Clad”  and “ M onel-Clad”  Steel Sheets. Rud. 
Muiier (Llektroschweissung, 1932, 3, 229-230).— The steel side o f  the sheet is
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welded first, in the usual way, penetration being
After careful cleaning of tho deposited m e ta l, flux-coated nickel or' Monel 
metal electrodes are used to  complete tho weld, from the opposite side. 1 or 
thin sheets, the com plete weld may be made of the n ^ Ic r  mctal ih e  
Arcatom process is also used with success. I t  is important to a\oid as far as 
possible, contamination of the nickel or Monel metal depos^ with uon. Ih is 
can be detected b y  placing over tho seam a strip of blotting paper soaked m  
concentrated ammonia and leaving it for some days in tho air.— H. \\. u . n .

New Method of Welding the Extra-Hard Alloy Pobe^t - J .  C/icm 
Varshavski (.Neftjanoe KJwziastvo (Oil Economy), 1932, (12), 24-32 , iin i. CTtc ^
.46s 1933 TB1 6 7 2 )— [ I n  Russian.] The m a n u f a c t u r e  o f  1 obedit, a solution
of tu n ^ tcn  carbide (WC) in  cobalt, is described. The metal is welded to the
drill with yellow  coppcr and N a2B40 7.— S. O'. „  v  c

The Welding of Drills with the Alloys “  W okar ’ a n d 1 Pobedit. \ . b .
Fedorov and K . G. Postam ak (Neftjanoe Khoziastvo (Oil £c0H0fny),1933, -  j 
109-112).— [In  Russian.] A  critical examination, based on experimcn 
data, o f the instructions for welding super-hard alloys.— JN. A. __

Galvanized Piping. Anon. (Oxy-Acetylene Tips, 1933, 12, 1 ^  )-
Except in piping exposed to highly corrosive agents such ^  ddu e acHLs or 
alkalis, welded or bronze-welded joints m  galvanized pipe ^  ”
to be entirely satisfactory in  practice. Even though the 
moved to some extent in welding, the exposed m e ta l is more highly re^stant 
to corrosion than that of a threaded joint.— H .W . C*. J±.

The Welding of Non-Ferrous Metals. Ernst Grcger (Z. Osier, lng. Aren. 
Vereines, 1933, 85, (29/30), 1 6 1 - 1 6 3 ) . -T h e  principles of the^vanoi 
of welding copper, aluminium, and their alloys, as well as nickel, sil e , 
lead, are briefly discussed.— J. W . and

The Resistance Welding of the Non-Fenous Metals. M. S m e T h o d s
F. Goldmann (Z. MetaUkunde, 1933, 25 ,14 2 -1 4 3 ,19 4 - 196 ) . - a )  T he mcthocls, 
process, and practice of resistance welding (spot-, scam- butt-,, 
welding) are discussed. (2) The absolute te n s ile  strength 
shear Itrengtli o f spot-welded joints of a g ^ ^ e n a W e # ^ n ^ “J ^ [  
(experiments were carried out with D u ra lu m in ) can be in  Vmrher the
after-treatment (ageing), the increase of the former t a M  the
thicker the sheet. Spot-welding of agc-hardenable a:lumin , ‘ j ttoreaSed 
performed in  such a way that tho strength of the joint is con. ■ J j 
without after-treatment. This is duo to  the coimplex^nature of t t ^ a g e  
hardening phenomena and the special features of the sp g __^  ^

M odem Machines for Electric Resistance Welding. ^ ^ w e l t o g ’ aw
Z., 1933, 13, 153-155).— Machines for butt-, scam-, and spot welcu g
described.— M. H . . „  v  -n-.pi. (A.E.G.

Development of Electric Spot-Weldmg Machines.
Mitt., 1933, (4), 122-125).— Several spot-welding ^  R
and illustrated, together with an automatic control aPP‘ * * Rietsch

The Modulator P r o ce ss -a  New Method of Seam Weldmg E  R  ^ ^  
(A .E .G . M itt., 1933, (4), 1 2 5 -1 2 8 ).-T h c  M oduhtor proce® p e ^ t e s e ^ “  
welding to  be carried on with uninterrupted current fluctuations in
feed. The modulator, a single-phase transformer, ncut^ “ srf “ “ ° r face 
current arising from  local supply or from variations m  thick sheet
of the material. The apparatus is therefore applicable forthi oopper,
with no special surface preparation, and the method can . PP
aluminium, and brass as well as to iron and steel.—-1 ■ ;  (Elelciro-

Conceming Stress Distribution in Fillet Welds. Otto M m  g g jg » w  
schweissung, 1-032, 3, 141-147).— Theoretical analysis o f ■ ^  0j
fillet welds is followed b y  calculation of the best shape of fi 
M.’ s conclusions.— H . W . G. H .
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Concerning the Distribution ol Stresses in W eld Seams. ------- - Pilgiam
(htektroschiceissung, 1932, 3, 231-233).— A  short theoretical analysis.— H . H.

Correct Measurement of W eld Seams. Hans Schmuckler (Eleklroschweiss- 
ung,^1932, 3, 211-212).— A  weld gauge and scriber are described. The former 
can bo used to measure the reinforcement of butt welds and also the “  throat ”  
and leg length ”  o f fillet welds by  means of three graduated slides. The 
scriber is designed for scribing the “  leg lengths ”  o f largo fillet welds. It is 
pointed out that the gauge measures the true effective “  throat ”  o f fillets of 
unequal “  leg length.” — H. W . G. H.

A New Weld Gauge and Scriber. E . P. S. Gardner [Elect. Welding, 1933, 
2, 176-179). Describes the gauge and scriber designed by  Schmuckler (see 
preceding abstract).— H. W . G. H.

Standard Equipment for Contact Electrowelding Manufactured by the 
Elektrik ”  W orks. A . I. Alum (Vestnick Elektropromishlennosti (Messenger 

o f the Electrical Industry), 1933, (2-3), 2 -5 ).— [In Russian.] A  brief descrip- 
? equipment supplied b y  the “ E lektrik ”  W orks according to the

1932 schedule.— N. A .
Gas Absorption During Welding Studied in Controlled Atmosphere. Anon. 

[Automotive Ind., 1933, 69, 190).— A  special welding hood with controlled 
atmosphere is used by the Westinghouse Electric Manufacturing Co. in a study 
o f nitrogen absorption by  wolds. Absorption is greater with low  proportions 
o f nitrogen than wheivthe welding atmosphere contains 98%  of the ga s ; it is 
therefore assumed that tho nitrogen is absorbed in the form  of one of its 
oxides.— P. M. C. R .

Automatic Arrangements for Carbon Arc Welding. Carl R itz [Siemens Z „  
l- o.S, 13, 150-153). A  brief illustrated description of some welding apparatus 
for special purposes.— M. H.
i o ‘j ? a’vI1̂ en-lnCe. ®os ŝ by Arc Welding. A. F. Davis [Gas Age-Record, 
19oo, 72, 129-130, 134).— Repairs b\r arc welding are exemplified and illus
trated.— ,!. S. G. T . ”  1
„ orT! 1® PhjTsics oi Electric Arc Welding. Anon. (Mech. World, 1933, 94, 

J ’ " ” )• < In  producing a stationary arc the ability of a hot cathode to emit 
electrons is utilized. The stream of electrons disrupts the air and increases 
the conductivity of the gap. Tho voltage required to maintain the arc is 
low  and depends on the material, tho arc-length, and the magnitude of the 
current, l 'o r  arc-welding with alternating current o f com m on frequencies, 
flux-coated electrodes are used in order to keep the arc stable.— F. J.

Automatic Arc-W elding Machines by the A.E.G. E . Thiemer [A .E .G . 
Mt/t., 1933, (4), 129-131).— Recent types of welding head carrying, respect
ively, tungsten and carbon electrodes are described and illustrated.— P. R .
, Machine Welding by the Arcatom Process. E. Thiemer (A .E .G . M itt., 
1933, (4), 131-133).— The welding head described carries two tungsten elec
trodes, and is said to be suitable for the welding of all classes o f metal. There 
is less general heating of the material than in the autogenous welding process, 
and the protective hydrogen flame is so adjusted that there is no wastage of 
gas. A  special application to tho welding of tubes is illustrated.— P. R .

Electric Welding in England. H enry E . Metkaf ( Vestnick Ingenerov i 
lehn tkov (Messenger o f  the Engineers and Technologists), 1933, (3), 101-105).—  
[In  Russian.] H ie  following subjects are discussed : electrodes; designs of 
welded articles; training o f welders and equipment of shops; electric welding 
in shipbuilding, and in machinery, automobile, and locom otive construction.

_A.
,  Electrical Welding Equipment. Anon. [Vestnick ElektropromisMennosti 

(Messenger o f  the Electrical Industry), 1933, (2-3 ), 5 -6 ).— [In  Russian.] New 
Kussian types of apparatus are described.— N . A .



Comparative Study oi Oxy-Acetylene and Arc Welding. R . Mealier ( # « ’. 
Soudure autogène, 1933, 25, 2078).— A  short introduction emphasizes that the 
choice of welding m ethod often depends on local conditions winch this pre
liminary article does not pretend to discuss. Although each case must be 
Studied on  its own merits, the general principles m ay be outlined, in e  
nature of the metal to  be welded is the first consideration, and the acetylene 
process is preferred for non-ferrous metals and cast iron. F or steels, the choice 
o f process is governed b y  other factors such as the works facilities, the pro
perties required in the weld, the preparation of the parts to be welded, the 
type and position of the Welds, the possibility of deformation, and the thick
ness and size o f the articles to be welded. Where water-tightness in q u ir e d ,  
for example, the oxy-acetylene process gives the best results, but difficulty is 
found in welding internal angles, where the arc process is ideal, as also in au 
cases where the preparation of the work allows for fillet welding. Vertical and 
overhead welding is more easily accomplished b y  oxy-acetylene, but the arc 
process usually produces less distortion. Very heavy masses and very thick 
sheets can be welded only b y  the are method, but very thin m a te r ia l is more 
easily welded with the blowpipe. The immediate fusion produced b y  the arc 
makes it  superior where short runs of welding are necessary, as in structural 
work. fX otc by abstractor.— Subsequent articles in this series deal with 
specific examples of welded work, for which the two processes are compared.

lS ,5-»),-A  » -
view  of oxy-acetylene developments during 1932, containing bnef " p r i c e s  
to the econom y of oxy-acetylene welding for thin aluminium and the use of 
an oxidizing flame for brasses and bronzes. Mention is made of the increased 
importance of testing, procedure control, and the education of ^ ld e r s . H . .

Innovations and Tendencies in Autogenous Welding. R . GranJon (Mev. 
Soudure autogène, 1933, 25, 275 0 -2 7 6 8 J .-A  g e n e ra l survey 
tendencies is followed b y  a more detailed description of improvements l 
equipment for both arc and blow-pipe welding. Diagrams, photomicrographs, 
and photographs illustrate the article.— H. W .G . H. t

A New Medium for Protected Gas Welding. Anon. (TFerteKff t S u p p ^  
Maschinenbynstrulcteur), 1933, 9 , 1 6 3 ).-€ erta in  metallic carbonylsi find advan
tageous application in “ protected”  gas-welding p r o c e s s e s  a^ the^ evolve u 
relatively large volume of carbon monoxide in proportion to  an almost n||U 
gible residue of metal, thus affording efficient protection
w ith the minimum of contamination. Iron pentacarbonyl is espcciallj rec.am 
mended, but the carbonyls of nickel, uranium, c h r o m iu m  a n d  vanacham are 
also successfully used. Hydrocarbons, certain of the h.gher a coho s or w ^  
m ay be used as binding material for solid c a r b o n y l s ,  and metallic pow ders may 
be added to carbonyls for introduction into the weld.— M. U. K.

Brewers Modernize Their Equipment. Anon. (Oxy-.- c e i ^  i  tp*. l  ̂
12 149-1531— The uso of the oxy-acetylene process for repair work a n d  
installation of new equipment are described. The principal non-ferrous metals 
concerned are aluminium, copper, and lead.— H. W . U.

The Design of Jigs and Fixtures for Welding. Anon. ■/ ^
1933 12 101-107).— Tlie importance of well-designed jigs and I - 
production work is emphasized. Many useful designs are illustrated and

use of carbon blocks, rods, sheet, and paste, particularly in repair work,

d“ iK  io tb. ’S S ?« :
tion, and Testing of Acetylene Generators. ( • , p  b y  a
1933, 25, 2758-2762).— These suggested regulations have been dra p J
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stresses; (3) determination o f stresses due to  explosion pressure; and (4) 
proper provision for heat transfer from  head to  rings and piston skirt are also 
fully discussed in relation to aluminium alloys.— J. W . D .

Duralumin Applied to Aircraft Construction. W . H . Lewis (J. Roy. Aero
naut. Soc., 1933, 37, 681-693).— The com position, heat-treatment, and age- 
hardening o f Duralumin are discussed. Corrosion properties and methods of 
protection against corrosion are mentioned, special reference being made to 
anodic oxidation. The properties and advantages o f Duralumin as a struc
tural material for aircraft are discussed in detail, and stress values are given. 
Typical forms of construction are illustrated.— H . S.

Hull and Float Maintenance. J. Jarvis (Aircraft Eng., 1933, 5, (4S), 2 7 - 
30).— Reference is made to  the working of Duralumin, A lclad, and “  stainless ”  
steels in the construction and maintenance of hulls and floats in these materials. 
Riveting and defects produced in riveting are described in detail. Methods 
of protection are described briefly.— H . S.

Fast Light Cruisers of Recent Construction. ------- Buiijo {Allègement dans
les Transports, 1933, 2, (9-10), 116-118).— A  brief description o f the 
customs cruisers "B ru m u se r”  and “  Bremse,”  o f which the superstructure, 
machinery, foundations, framework, and partitions are of V .L .W . light alloy.

— R . B. D .
Axle Boxes in Light Alloys. M. H ug (Allégement dans les Transports, 1933, 

2, (9-10), 111-116).— Tests made of railway axle-boxes east in various alu
minium alloys by  repeated blows with 50 kg. weights followed b y  blows with 
a heavy drop hammer suggest the possibility o f a new application of light 
alloys. Boxes in certain alloys are now being tested in service.— R . B . D.

The Pullman Aluminium Car. P . Parke (New York Railroad Club Proc., 
1933, M ay; and Aluminium Broadcast, 1933, 4, (11), 2—8).— An aluminium 
sleeper car exhibited at the Chicago Exhibition is described. I t  weighs 
96,980 lb ., as compared with 180,000 lb. for a steel Pullman of similar design.

— J. C. C.
On Contact Unions of Aluminium and Copper. L . E . Mashkilleyson and 

M. S. Sokolov (Vestnik Elektropromishlennosti (Messenger of the Electrical 
industry), 1932, (4), 192).— [In  Russian.] The best electrical contact between 
copper and aluminium is obtained by  cleaning the contact surfaces under a layer 
o f vaseline, greasing them over with it, and covering the contact immediately 
on assembly with an asphalt varnish.— X . A.

The A ’ uminium Experimental Free-Transmission Cables on the Isle o f Sylt. 
Committee for Aluminium Free-Transmission Cables o f the Deutsche Gesell- 
schaft fürM etallkunde (Z. Aleiallkunde, 1933,25,170-172; and (short abstract)
I .D ./.-A  achnchten, 1933,13, (29), 4).— The surface condition and the changes 

in  tensile strength and electrical conductivity o f free-transmission cables of 
copper, Aldrey, and aluminium (99-6%  and 99-2% ) during exposure for 5 
years to  extrem ely severe weather conditions have been investigated. The 
light metal cables proved to  be as satisfactory as those o f copperT— M. H.

Aluminium in Central Stations— Bars and Connecting Lines. M. Preis- 
werk (AUuminio, 1933, 2, 209-215; and Schweiz. Tech. Zeit., 1933, 220).—  
The use of aluminium in electric generating stations, transformer stations, and 
distributing systems, in the form  of bus-bars, rods, tubes, and wires, has the 
following advantages : good behaviour in  case o f short circuits or arcs, facility 
o f erection, good joints, econom y.— G. G.

Competition for Chairs in Aluminium. Anon. (AUuminio, 1933, 2, 166- 
168).— Details o f a com petition for designs o f aluminium chairs promoted by  
the Bureau de VAluminium, Paris.— G. G.

Aluminium Foil. Anon. ( V.D.I.-Nachrichten, 1933, 13, (24), 2).— A  short 
note on the use, manufacture, and properties o f  aluminium foil.— J. W .

Alfol, a Metallic Insulator. Anon. (Science et Industrie, 1933, 17, 43S).—  
A liol consists o f layers o f aluminium foil 0 007 mm. thick, separated by  light



non-metallic pack in g; its density, thermal conductivities at various tempera
tures, approxim ate melting-point, and working temperature range are given.

— jr. IS1. v* iv.
Aluminium Foil as a Heat Insulator. H . N. Bassett (Eiuj. Rev., 1033, 47,

150).— The substitution of aluminium foil for dull-surfaced insulators produces 
a 7 5%  reduction o f heat-fiow across an intervening air-space. Suitable 
arrangements of aluminium foil are described, and heat losses at various 
temperatures are com pared for 85%  magnesia composition and aluminium.

— P. M. C. R .
Aluminium Foil— A Heat Insulator for Power Plant Equipment. Anon. 

(Power, 1933, 75, 717-718).—-The use of aluminium foil as a heat-insulating 
material in power-plant equipment is described.— F. J.

[Stelliting] Latest Diemaking Practice Used in a Chinese Plant. Anon. 
(Machinery (N .Y . ), 1933, 39 ,470-471).— Examples of the use of Stelhte-coated 
stamping and forming dies are described and illustrated.— J. C. C.

Advances Made in the Field of Gas Welding and Cutting. Anon. (Machinery 
(N . Y .), 1933, 39, 386-387).— A  general review. Reference is made to appli- 
cations o f the process of hard facing with Stellite.—J . C. C.

The Advantages of Using Copper and Brass in Metallic Cappings. The 
Bad Efiect o f Rust o d  Paint W ork. J. Meyral (Cuivre et Laiton, 1 J.5.5, b, ¿15). 
— An essay on the bad effects which accrue when artistic ironwork is used m  
exposed positions, and the advantages of using coppcr, which acquires a 
patina that is much more permanent than rust and ordinarily need not be 
covered w ith paint.— W . A . C. N .

A  Copper Membrane Gas-Molecule Sieve. CaUendar’s Theory of Osmosis.
D . L . W arrick and Edward Slack, Jr. (J. Amer. Chem. Soc., 1933, 55, 1324 
1332).— Copper membranes were prepared b y  distillation of the zinc from 
thin sheet 70 : 30 brass (0-0028 cm. thick) in vacuo in a quartz tube at tempera
tures from 400° to  900° C. The membrane thus prepared was clamped and 
sealed in  a pipe coupling w ith  large-surfaced steel ends. After evacuation, 
gas was adm itted to  one side and the transpired portion collected in the 
pressure side. Typical rates of transpiration are given for a number of gases. 
The membranes prepared at 600°-900° C. were far more porous to the small 
molecule gases than membranes made at lower temperatures, and wouk 
readily pals large molecules, such as C ,H „ which the low -tem ^rature mcm- 
branes com pletely obstructed. The transpiration was a molecular rather than 
a viscous flow. Experiments using copper membranes with water and sugar 
solution gave results which agreed with predictions from Callendi J
osmosis sufficiently well to support the theory.— R . G.

Ten Years’  Progress in Copper-Nickel Condenser Tubes. Robert \\ ortlnng- 
ton  {Marhic E n g a n d  Shipping Age, 1933, 38, 266 -267).--A  brief review 
showing the wide extent to  which copper-nickel co n d e n se r  tubes have gamed 
acceptance during the last decade, n ot only in Amencan, Bri is , J?*
navies, but also in all large merchant fleets. They have been M  cd o  k  
sailing practically all the recognized sea routes of the world, a n i .h ^ csu cccss - 
fu lly  withstood the action of the many varying kinds of cooling 
which they are subjected. I t  is stated that such tubes are n °w jo n cra lly  
recognized b y  marine engineers to  be the best available, and are be g 
in increasing numbers to  provide against co nd en se r failures. n 
ships of the U .S. N avy, 330,000 lb. o f copper-nickel tubes are being fatted.

See also J ., this volum e, p. 531.)— J . W . D .
(U.S.) Navy Orders Nickel-Copper Condenser Tubes. Anon (D aily^M eM  

Reporter, 1933, 33, (101), 3).— Cf. preceding abstract. .¡30,000 lb. oi nickel 
copper condenser tubing are to  be installed in a new cruiser, am ‘
troyers, for the U.S. N avy. The specified com position of the a lloj is coppcr 
75, nickel 20, and zinc 5 % .— P . I I . C. R .

Industrial Uses and Applications 677
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Compo Bearings. Anon. (Automobile Eng., 1933, 23, 347).— Oil retaining 

bushes of phosphor-bronze are produced as die-pressings b y  a process which 
leaves the structure o f the material so porous that it absorbs oil in quantities 
up to 4 0 %  of the volum e of the material. The material, which is not merely a 
compressed body of a mechanical mixture, but a true alloy w ith a solid solution 
structure, is strong and will withstand a pressure of 75,000 lb ./in .z, and its 
high oil content permits bearing loads much greater than those carried by  
ordinary bearing metals. Bearings of this a lloy do not require either oil 
grooves or lubricator holes such as are necessary in bushes of ordinary 
phosphor-bronze.— J. W . D.

Characteristics and Conditions of Employment of Some Copper Alloys as 
Bearing Metals. M. A . R icard and H . Ackermann (Cuivre et Lailon, 1933, 6, 
239-242).— These alloys exhibit microscopical evidence of a texture favourable 
to their use as anti-friction metals. On the other hand, their high copper 
content preserves their malleability and plasticity. Comparisons are mado 
with the ordinary white-metal bearing alloys. The rapid developm ent of the 
Diesel engine furnishes an example o f the possibilities o f copper-base bearing 
metal alloys. The discussion is illustrated b y  a series of photomicrographs.

— W . A. C. N .
High-Duty Brass and Bronze Castings. J. Arnott (Metallurgia, 1933, 7, 

1S5-1S6).— H igh-duty castings calling for either high strength or resistance to 
some form  of wear are considered for different types of severe service con 
ditions.— J. W . D .

Lead in Building. Anon. (V.D .I.-N achrichten, 1933,13, (24), 2).— F. W .
Lead Pipe for Interior Plumbing Systems. Anon. (Dutch Boy Quarterly, 

1933, 11, 12-13).— The advantages of lead pipe are summarized.— E . S. H.
Beautiful Architectural Lead W ork, K ing’s County Hospital (New York). 

Anon. (Lead, 1932, 2, (6), 4 -5 ;  1933, 3, (1), 4 -5 ;  and (summary) Met. Ind. 
(Lond.), 1932. 41 494).— An account o f the extensive applications of lead in a 
recent, hospital building. Details o f lead work at window-lieads, sills, mul- 
lions, grilles, and spandrels are illustrated: the building is roofed with lead 
sheet, which is also used for gutters and in many ornamental details.— P. R .

Monel Metal in Filtration and Dry Cleaning Equipment. Anon. (Nickel 
Bull., 1933, 6, 9S-99).— Describes the application of Monel metal in the form 
of finely woven multiplex or Hollander cloth in leaf filters.— J. H . W .

Jewellers Set High Standard for Platinum. Anon. (D aily M elal Reporter, 
1933, 33, (113). 6).— An international conference of jewellers, recently held 
at Rom e, agreed that all articles labelled as “  platinum ”  shall contain at least 
95%  of that metal.— P . M. C. R .

Consumption of Silver in the Arts and Industries o f the TJnited States. 
Charles W hite Merrill et al, (U .S. Bur. M hies Economic Paper No. 14, 1932,
1—IS ; and (short abstract) M el. Ind. (Lond.), 1932, 41, 122).— The report 
shows the quantities o f silver used in various industries in 192S and 1929 and 
is based on a canvass begun in 1930. The U .S.A. are second only to Mexico in 
the mine production of silver, and are first in the production o f secondary silver 
and in refining. Am ong occidental nations they are first as regards silver 
monetary stocks, and are also the world’ s leading consumers o f silver in the 
arts and industries. Whilst extensive additional uses for other common 
metals have been found during recent years, the absorption o f silver has not 
increased at an equivalent rate, in spite o f its adoption on a large scale for 
photography, dental amalgams, solders, and electroplating. D ata are given 
for the silver-consuming industries o f the U.S.A. and the relative importance 
o f  the various avenues o f demand is discussed. In  the chemical industry 
silver compounds are mainly intermediate products. Sterling silver ware 
accounts for  m ore than one-third o f the total consumption o f the metal in 
industry, but the high ratio o f  returned scrap to  finished products reduces the



relative importance o f actual consumption. The motion picture productions 
consume, nowadays, the largest amount of silver absorbed b y  the photographic 
industrv.— W . A . C. N . . .

Silver Consumption in the Arts and Industries of the United States m  1930 
and 1931. Charles W hite Merrill (U .S. Bur. M ines Information Circ. .No. 
6647, 1932, 1 -7 ).— See preceding abstract for consumption 192S-1J-J. in e  
consumption o f silver in the U .S.A . is practically static. Figures are tabulated 
showing the amount of silver used in  all the important silver-using trades m  
that countrv, during each year of the period 1928-1931.—-u  . A. C., Is.

Block T i l  Pipe for Draught Beer Equipment. George 0 .  Hiers (Dutch Boy 
Quarterly, 1933, 11, 9-10).— Block tin pipe, having an internal diameter of 
0-375 in., external diameter of 0-515 in., and a bursting strength of 1-0  ./
in.2, is used for conveying beer from  the kegs to  the bar. A  cooling coi o 
about 50 ft. o f block tin pipe is inserted. The tin is not corroded and does not 
give a  taste to beer; it is pliable, easily soldered, and can withstand con 
siderable internal pressure. The pipes are cleaned regularly with solutions ot 
Bodium carbonate or trisodium phosphate. Tin-lined lead pipe is sometim 
used, but requires replacing when the tin lining becomes worn through cleaning. 
Taps and ferrules are usually of tin-lined brass. -E. S. H. ,

The Use of Titanium in Steelmaking. George F . Comstock (Blast Fur. and 
Steel Plant, 1933, 21, 412-114).— Discusses the application of titanium as a 
deoxidizer and alloying element in the steel industry.— R. Gr.

The Patent Position in the Field of Hard Metals. K . Becker -
schaft, 1933,12 ,64-65).— A  review of the German and foreign patent literature 
dealing with sintered tool alloys containing hard carbides, especially tungsten

°  lr Zinc-Base^Alloy Die-Castings Find Steadily Widening Field Commercial
Application. Joseph Geschelin (Automotive Ind., 1933, , -  )• ,
econom y, good finish, and excellent casting properties of the recently developed
zinc allovs for die-casting have led to  their m d esprcad ad option for a^anct\
of purposes, which are tabulated. Tables also give the
normal ageing on  the properties of four such alloys, and P
strength, tensile strength, and elongation ofiBand-east
cast brass, cast-iron, and die-cast aluminium alloys (analyses unspecified) con
pared with those o f the new zinc alloys.— P . M. C. R .

Metal and Gelatin Foils. Heinrich Wiesenthal (Kunstsbffe,,1932, 22,, loO -
151).— A  short account is given o f the manufacture and use of tm  and alumin

1,111 Vhermostatic Metals. Anon. (MelaUurgw, 1933, 8,
metal strip in the manufacture o f thermostats is discussed. )
tions of dissimilar metals are used depending on the accuracy reqm r^  and a
special manufacturing process is necessary to ensure absolute’
nent union between the tw o metals, if accurate aTn d ,C0.n̂ ? ^ ^ t1i ! ^ ent
extremely lone periods of use are to  be attained. In  designing an instrument
^ is ^ ft e n  possible to calculate the exact amount of movemen ^
for a given change of temperature, and a formula is given __^

The Metallurgists’ Contributions to Automotive Development
(Automotive Ind., 1933, 69, 6 4 -6 S ).-T h e  increased the automotive
industry of recently developed alloys arc reviewed. A ] ^  
steels, the materials considered are the zinc-base die-eastin^ • y  > d
alloys in  pistons, cylinder heads, trucks and body-work, and magnesium and
its alloys in light castings.— P . M. C. R . ,  trkem  and

Design Improvements Bring About Better Evaporation. Anon. (OAem. a m  
M et. E »*£, 1933, 40, 2 5 3 - 2 5 4 ) . -T h e  Buffalo Foundry and 
employed a number of new methods in the production of P
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Tube sheets are covered with sheet lead, making the protective covering an 
integral part of the tube sheet. The tubes are also of a new type, consisting 
of pure lead reinforced by  a perforated inner tube which adds strength without 
impairing the heat transfer.— F. J.

The Non-Ferrous Metals at the Motor Exhibition. Anon. (Metallwirtschaft, 
1933, 12, 92-94).— v. G.

X X I I .— MISCELLANEOUS

(Continued from  pp. 597-598.)

Auguste Mesnager (1862-1933). Anon. (Rev. M et., 1933, 30, 171-172).—  
An obituary notice and biography.— H . S.

A Half-Century of Research on Metals and Alloys. The Exhibit o f the 
Scientific Research Laboratories at the X n ith  Salon de l ’A6ronautique (18 
N ov.-4 Dec. 1932). L . Guillet and J. Galibourg (with preface by  H . Le 
Chatelier) (Rev. M U., 1933, 30, 119-141).— Metallurgical microscopes, appar
atus for thermal analysis, and thermo-magnetic studies, dilatometers, m acro
graphs, X -ray  spectrographs, electron spectrographs, mechanical testing 
machines, and hardness-testing machines exhibited are described. Exhibits 
o f metals and alloys illustrating materials form erly used as well as modern 
products are described briefly. Brief reference is made to a number of docu
ments of special historic interest which were exhibited.— H . S.

Non-Ferrous Metals in Germany. ------- W olf (V.D.I.-Nachrichten, 1933,
13, (24), 1).— A  short review.— J. W .

Development of the German Metal Industry with German Materials. W . 
Guertler (Maschinenhjnstnikteur, 1933, 66, 111-112); German Materials 
for the Metal Industry. W . Guertler ( V.D.I.-Nachrichten, 1933,13, (24), 1-2).—  
Abstract of a lecture on the developm ent o f German metal technique from 
German material?.— J. W .

Alloy Iron Ring Carriers Reduce Cylinder W ear and Give Aluminium Pistons 
Longer Life. E . Mahle (Automotive Ind., 1933, 68, 578-582).— M ost cylinder 
wear is traceable to excessive wear on the piston rings and consequent wear on 
the cylinder bore. W orking conditions are considered, and the operating 
temperatures are found to be sufficient to cause substantial softening o f the 
piston alloy. The introduction of ring carriers o f hard (nickel-bearing) cast 
iron is found almost entirely to  eliminate ring wear. The effect on Brinell 
hardness of various temperatures is shown by  a series of com parative curves 
for grey iron, aluminium -copper, aluminium -silicon, and magnesium. W ear 
coeffs. for the same materials are given, and several designs o f pistons with 
hard ring carrier are illustrated.— P. 51. C. R .

Skirt Wear Not to Blame. Anon. (Automotive Ind., 1933, 68, 407—408).—  
An account o f cylinder wear on Bohnalite pistons, w ith a chart showing the 
distribution o f wear for three passenger models. Considerations affecting wear 
are summarized.— P. 51. C. R .

Copper and Bronze in Antiquity. H . Breau (Cuivre et Laxton, 1933, 6, 225- 
226).-—The on ly metals employed in  alloys used in the earliest days were cop 
per, tin, and-lead, w ith small percentages of accidental ingredients, such as 
iron and zinc. Bronzes o f Grecian times were principally made of an alloy 
approxim ately: copper 62, tin 32, lead 6 % . The Romans increased the cop 
per content to about 84%  and reduced the tin to 6 % . Instances o f early 
methods of producing articles from such alloys and of the processes involved 
are given. Cera perduta casting is mentioned as one of the earliest operations. 
The advances made in technique through successive centuries are discussed.

— W . A . C. N.
Gold and Silver as Money Metal. T . A . R ickard (Trans. Inst. M in. M et.,

1932, 41, 132-139; discussion, 140-233; and (abstract) Indust. Australian,



Miscellaneous 681
1932, 87, 68).— The joint use of silver with gold as standard coinage is advo
cated on  account o f the decreased production of gold. I t  is not anticipated 
that silver production can increase sufficiently to  disturb appreciably such a 
dual monetary standard, as much of the world’s silver is nove a secondary 
product o f the' beneficiation of ores of other metals (copper, lead, and zinc), and 
(in discussion) only 8 %  o f this silver is used to-day for coinage. Discussion 
and correspondence are appended.— P. M. C. R .

Gold in Canada. A . H . A. Robinson (Canad. Dept. M ines, M ines Branch 
N o. 730, 1932, 1 -9 2 ; and (abstract) Science and A rt o f  M ining, 1933, 43, 
200-201).— The physical and chemical properties of gold are described, and 
the com position of some of its common alloys is given. The econom ic im 
portance of the metal is emphasized. A  summary of the modes o f occurrence 
o f gold, and of the history of gold production, leads to  a more extended survey 
of the Canadian gold production.— P . M. C. R .

Goldsmiths’ and Silversmiths’ W ork : Past and Present. « .A u g u s t u s  
Steward (J. Roy. Soc. Arts, 1933, 81, 837-S46, 853-S63; and (summary) M et. 
Ind., (Land.), 1933, 43, 125-128, 178).— Cantor Lectures. The sources and 
production o f gold and silver are reviewed. Methods o f working the metals 
and their alloys are summarized and prehistoric, Egyptian, Sumerian, 
Assvrian, Mycenaean, Hellenic, and later examples are described in some 
detail.— P. M. C. R . „

Manganese : General Information. Robert Ridgway ( L .S . Bur. J ftnei 
Information Circ. N o. 6729, 1933, 1 -3 0 ; and (summary) Metallurgia, 1933, S, 
111-113).— Inform ation is given under the following headings : properties o f 
manganese, manganese minerals, and the mode of their occurrence, yorid  
sources and details o f production from the various sources, metallurgical and 
chemical uses o f manganese ores, marketing and prices of ores, exports from 
the principal producing countries and imports into the most important con 
suming countries for the years 1926-1931, political and commercial control, 
bibliography.— A . R . P .

Manganese for National Defence. Report of Sub-Committee on Manganese
of the [A.I.M.M.E.] Committee on Industrial Preparedness. ------- (Amo-. Inst.
M in. M et. Eng., Contrib. No. 48, 1933, 1-35).— This report is chiefly con 
cerned with the question of securing adequate supplies o f manganese ores m  
the U .S.A . The various sources o f supply of the ores and the characteristics 
o f the different types o f manganese ore are described. The article is o f more 
interest to  steel metallurgists than to the non-ferrous industries.— A. R . 1 - 

Twenty Years of Mercury Vapour Power Development. Anon. (Power Plant 
Eng., 1933, 37, 263-268).— An historical survey o f the development of the 
mercury boiler from 1913 to the present time.— P. M. C. R .

Mercury in Native Silver. W . H. Newhouse (/liner. Mineralogist, 1*3,3, IS, 
294-299).— Silver amalgams are known to occur in a number o f mining dis
tricts : the presence of small proportions of mercury in native silver, is less 
generally recognized but is very frequent, especially when associated w ith 
cobalt ores. Metallographic investigations of native silver or silver-antim ony 
m ay give rise to  erroneous conclusions as to temperature conditions “  J;“ e 
frequent presence o f a significant proportion of mercury is overlooked. j he 
origin of native silver amalgams is considered.— P. M. C. R.

Silver— Its Place as Currency. H . S. Denny (Indust. Australian, 1 
107-108).— The com position of certain British coinage alloys is discussed, with 
a historical survey o f the standardization o f coinage. Silver production is 
analyzed, and the possible effects of the proposed Australian restandardization 
are considered.— P. M. C. R . ■ lnoo ...

Pewter— To-Day and Yesterday. Anon. (Dutch Boy Quarterly, ladá, I I ,  
14—15).— Mainly historical. From  the 11th to the 18th century pewter oon- 
tained about 5 -1 5 %  of lead, but modern pewter consists of tin hardened with
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a small amount of antim ony and copper. The absoncc of lead removes the 
former objection to  the use of pewter as a container for foods of acid content.

— E. S. H.
The Lord Warden of the Stanneries. Anon. (T in , 1933, (June), 7 -8 ).—  

The control and administration of the tin  mines and workings of Cornwall and 
Devon from  the 12th to the 19th centuries are outlined.— J. H . W .

Powder Metallurgy. Charles H ardy (Eng. and M in . J., 1933, 134, (9), 
373-374).— Cf. J ., this volume, p. 468. Reviews the subject, outlining the 
methods of production, the properties, applications, and advantages.;—R . Gr.

The Metallurgical Aspect of Coal-Face Machinery. J. R . Jenkinson 
(Colliery Eng., 1933, 10, 231-233).— The application of m odem  mctallo- 
graphic methods to colliery work is described. Their incidence with regard to 
selection o f materials, repair, and breakdown in  service is indicated, with 
illustrations.— P. M. C. R .

X X III .— B IB L IO G R A PH Y
(Publications marked * m ay be consulted in the Library.)

(Continued from pp. 598-602.)
Abdejew, M. A ., K . M. Ssimakow, and A. A. Tjulkin. Zinc Distillation. [In  

Russian.] Pp. 80. 1933. Swerdlowsk and M oscow : Uralogis.
(Rbl. 1.50.)

*American Society of Mechanical Engineers. Mechanical Catalog and Index 
to Manufacturers o f Industrial Equipment, Materials, and Supplies, 
1933-1934. Twenty-third annual volume. 4to. Pp. s v i  +  309. 1933. 
New Y o r k : American Society of Mechanical Engineers, 29 W est 

■ 39th St.
*Birminghani, University of. Register o f  Graduates up to December 1931. 

Cr. Svo. Third edition. Pp. 351. 1932. B irm ingham : Guild of 
Graduates, University of Birmingham.

*British Oxygen Company, Ltd. The B.O.C. Handbook fo r  Oxy-Acetylene 
Welders. A Practical Guide to the Principles o f Sound Workmanship 
i?i Oxy-Acetylene Welding and Metal Cutting. 8vo. Pp. 254, illus
trated. [1933.] L on d on : The British Oxygen Company, Ltd.,
Angel R d ., Upper Edm onton, N.18. (3s. 6d. net.)

*Bachmetew, E. F., M. D. Wozdwishenski, S. I. Gubkin, G. F. Kossolapow, 
and B. M. Rowinski. X -R a y  Investigation o f the Nature o f  Structural 
Changes during Plastic Deformation o f Metals at Higher Temperatures. 
[In  Russian, with German summary.] (U .S.S.R. Volkskommisirat 
für Schwerindustrie Bundesvereinigung für Flugzeugindustrie. M it
teilungen des Forschungsinstituts für Luftfahrtmaterialprüfung, H eft 1.) 
Med. 8vo. Pp. 132, illustrated. 1933. Moscow and Leningrad: 
Zwetmetisdat. (R bl. 5.50.)

Dawidenkow, N. N. The Mechanical Properties and the Testing o f Metals. 
[In  Russian.] Second edition. Part I . Pp. v  +  135. 1933. Lenin
grad : Isd. Kubutscli. (R bl. 3.)

Ewangulow, M. G. The Foundry. [In  Russian.] Sixth edition. Pp. 452. 
1933. Leningrad and Moscow. (R bl. 7.50.)

*Greiner, Earl S., J. S. Marsh, and Bradley Stoughton. The Alloys o f Iron  
and Silicon. (Alloys of Iron Research, Monograph Series.) Med. Svo. 
Pp. xi -j- 457, ■with 124 illustrations. 1933. New Y ork : McGraw- 
Hill B ook Co., Inc. (§5 .0 0 ); L on d on : M cGraw-Hill Publishing Co., 
Ltd. (30s. net).

*Hanemann, ------- , und Schrader, ------- . Allas Metallographicus. Lieferung
12 : Tafel 89 -96 ; Lieferung 1 3 : Tafel 97-104, Lieferung 1 4 : Tafel
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105-108. 1933. B erlin : Gebrüder Borntraeger. (Lief. 12, R .M . 14; 
Lief. 13, R .M . 14; Lief. 14, R.M . 16; Band I  (Lief. 1-14), komplett 
gebunden beträgt, R .M . 128.)

Isgarischev, N. A. Electrochemistry o f  the Coloured and Noble Metals. [In  
Russian.] Pp. 344. 1933. Leningrad: Zwetmetisdat. (R bl. 5.25.) 

Korostelin, A. S. The Manufacture o f Sheet. [In  Russian.] Pp. 291. 1933.
M oscow and Leningrad : Gosmasehmetisdat. (R bl. 5.)

Li Volsi, Natale. Guida di analisi chimica quaiitativa. Pp. 58. Catania, 
Sicily : F . Strano. (Lire 15.)

Loane, Clarence M. A  Study o f  the Activity o f  Finely Divided Metals and 
Metallic Oxides. Pp. 12. 1933. Baltimore, Md. : Jolms Hopkins
Press. (15 cents.)

Lugaskow, A. S. Magnesium Alloys, their Preparation and Application. [In  
Russian.] Pp. ii +  181. 1933. Moscow and Leningrad : Zwet-
metisdat. (R bl. 4.50.)

*Macchia, Osvaldo, e Mario Pieri. Cromatura industriale. Teoria e : Practica. 
Manuale per il Tecnico e per I’Operaio cromatore. Post 8vo. Pp. 
viii +  200, with. 63 illustrations. 1933. Milano : Ulrico Hoepli. 
(Lire 10.)

*Morgan, Gilbert Thomas. Three Lectures embodying A  Survey o f  Modern 
Inorganic Chemistry. Dem y 8vo. Pp. 106. 1933. London : Insti
tute of Chemistry of Great Britain and Ireland, 30 Russell Sq., W .C .l. 

Moshaiski, P. I., and R. S. Wladimirow. The Electrolytic Extraction o f Z inc  
from  Ores. [In  Russian.] Pp. iv -j- 76. 1933. Sswerdlowsk :
Uralogis. (R bl. 1.60.)

*Portevin, Albert. Les Bases scientifiques de la Soudure autogène. Conférence 
fait à la Société des Ingénieurs Soudeurs, le 27 Avril, 1933. Med. 8vo. 
Pp. 32, w ith 3 illustrations. 1933. Paris : Institut de Soudure 
Autogène, 32 Boulevard do la Chapelle.

Riegel, Emil Raymond. Industrial Chemistry. Second edition. Pp. 800.
1933. New Y ork : Chemical Catalog Co., Inc.

Royal Institute o£ British Architects. Science Standing Committee. The 
Requirements o f  Science Buildings. 8^ X 5| in. Pp. 11. 1933.
L on d on : The Institute, 9 Conduit St., W .l .  (6d.)

Rutherford, Lord. The Artificial Transmutation o f  the Elements. Thirty- 
Fifth  R obert Boyle Lecture. 1933. London : Oxford University 
Press. (1«. net.)

*Smith, D. M. Metallurgical Analysis by the Spectrograph, being Some Experi
ences o f the Application o f  the Spectrograph to the Analysis o f Non- 
Ferrous Metals and Alloys. W ith  a Foreword by  H . W . Brownsdon. 
R oy. Svo. Pp. xi +  114, with 8 illustrations in the text, and 10 plates.
1933. London : British Non-Ferrous Metals Research Association, 
Regnart Buildings, Euston St., N .W .l. (10s. 6d.)

Smith, George McPhail. Quantitative Chemical Analysis. Pp. 212. 1933.
New York : Macmillan. (S2.25.)

*United Steel Companies, Limited. Standard Methods o f Analysis o f  Iron, 
Steel, and Ferro-Alloys. Med. 8vo. Pp. 35, interleaved for notes.
1933. Sheffield : United Steel Companies, Ltd., 17 W estboum e R d. 
(4s. fid. net.)

Wedenkin, S. G. The Corrosion o f Metals and its Prevention. [In  Russian.] 
Pp. 76. 1933. Moscow and Leningrad : Gossheldorisdat. (R bl.
1.80.)

Wozdwishenski, M. D. The Examination o f M etah and Alloys by Means of 
X -R ays. [In  Russian.] Pp. iii +  74. 1933. Moscow : W oen.-
wosd. akad. R K K A .
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Alfred Mond, First Lord Melehett. B y  H ector Bolitho. Med. 8vo. Pp. 
xi -f- 392, w ith a frontispiece and 16 illustrations. 1933. L on d on : 
Martin Seeker. (21$. net.)
Alfred Mond, First Lord Melehett, was an outstanding figure in the industrial development 

o f  post-war Britain. He will, I  think, be remembered chiefly as the founder o f Imperial 
Chemical Industries, that m ighty concern which embraces within its control all sorts o f  manu
factures from high explosives to “ Z ip ”  fasteners. He was much else beside— barrister, art 
connoisseur, politician, Zionist leader— and in each achieved no small measure o f success. 
He was one o f the first o f our great industrialists who saw what a great contribution scicncc 
could make to industrial development. Still, great as was his appreciation o f  science, he was 
not a scientist o f  anything like the stature o f his father, Ludwig Mond. A t Cambridge he 
devoted a great part o f  his time to teaching the undergraduates to  p lay poker, with the result 
that when the pass lists o f the Science Tripos were published he was able to telegraph his 
father “ P loughed: Alfred.”  Even so, he became, like his father, a Fellow o f the Royal 
Society (I  note this is not included in liis list o f distinctions in an early page o f the book),'and, 
in his later years, five Universities conferred honorary degrees on him. He had an ambition 
to  become Prime Minister o f England : he served in the Government as Minister o f  Health. 
Here in this book his life story is t o ld : much o f it is taken up with an account o f his political 
career. Metallurgists will find most to interest them in the life story o f  Ludwig Mond which 
prefaces the main theme. Here is given an interesting account o f  Ludwig Mond’s development 
o f  the manufacture o f  soda at Winnington, the discovery and development o f  the carbonyl 
process for the manufacture o f nickel, and the establishment o f  the Power Gas Corporation. 
Old Ludwig strikes one as having been a lovable sort o f  person, not without a keen sense of 
humour. Exemplifying this, let this suffice : In 1898, the birth o f  Alfred Mond’s son,the present 
Lord Melehett, was expected. The baby did not arrive as early as was anticipated, and Ludwig, 
inconvenienced thereby, as he was due to leave for Italy, remarked, "  In all their lives, women 
have only one calculation to make and they always get it wrong.”  Ludwig’s courtship o f Frida 
Lowenthal reads like an idyll. Altogether, the book is interesting reading and its price is very 
reasonable. I  have roted  two important misprints, viz. Harber for Haber (p. 292), and C. S. 
Jagger, the distinguished sculptor who executed a death mask o f Lord Melehett, which illust
ra tes  the book, becomes William Jagger in the index.— J. S. G. T hom as.

Greek and Rom an Plated Coins. B y  W illiam Campbell. (Numismatic Notes 
and Monographs, N o. 57.) Fcap. 8vo. Pp. 174-, w ith numerous plates 
and illustrations. 1933. New Y o r k : American Numismatic Society, 
Broadway at 156th St.
Many o f the problems o f coin-making in ancient times are still unsolved, and a metallo- 

graphical examination of a number o f specimens, followed b y  attempts to reproduce the struc
ture, are the best means at our disposal for arriving at a reasonable explanation o f  the methods 
employed. Professor Campbell has given an account o f his examination of a number o f Greek 
and Roman coins which consist o f  a copper core (with one exception) coated with silver. Such 
coins were produced either officially by the mints when they were short o f  silver, or by forgers 
o f the period. In any cas*, one is justified in assuming that the coins are o f  the period which 
they purport to be and are not modern forgeries. In discussing possible methods o f manufac
ture, therefore, one must take into consideration the means at the disposal o f the ancient coiners 
and the extent o f  their metallurgical knowledge. Their possible methods of coating copper 
with silver were as follows : (I) by dipping a copper blank into molten silver; (2) by means 
o f the Sheffield Plate method, i.e. by hammering a layer o f  silver on to the copper and heating 
until diffusion had taken place; (3) by  joining the two metals by  means o f silver-solder; (4) 
Professor Campbell also suggests that the blanks may have been covered with the powdered 
copper-silver alloy and heated until the alloy “  ran ”  and covered the surface. The difficulty 
o f coating two sides o f a blank by  this method is obvious. Similarly, dipping the blank into 
molten silver presents certain difficulties, the chief being that marks where the tongs held the 
blank would inevitably remain. However the silver was applied, the coins would be struck 
after plating.

Professor Campbell sectioned the coins, mounted them in fusible alloy, and polished and 
etched them. The large number o f  photographs show a layer o f silver, a layer o f copper and 
silver eutectic, and the copper core. Particular care was also taken to examiue the section at 
the periphery, because if  the silver was put on in the form of sheet, overlapping and joining at 
this point would be most noticeable. All the coins showed some corrosion between the two 
layers o f  metal. Although the structure o f  the copper is shown by etching, in no case has the
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structure o f the silver layer been described, nor Is it shown in any o f the photographs. This 
seems to be a serious omission, as the structure o f  the silver might prove to  be a valuable clue. 
At the periphery of certain coins there was distinct overlapping o f the silver layer, and in some 
cases the eutectic had diffused between the two parts. Two experiments are described In which 
a silver strip was heated between two copper strips with and without a silver solder. Both 
gave similar structures, but the specimen with the solder gave a more uniform union. The 
evidence everywhere is inconclusive, and Professor Campbell thinks that both methods were 
employed, Inferences to the literature on plated coins and the use o f  solders in antiquity 
are included in the pamphlet, but do not throw any light on the problem. It must be admitted 
that the use o f  silver solder makes the process much more difficult and is not justified by  the 
evidence given. The only fact that definitely emerges from this investigation is that the copper 
and Bilvcr were heated In contact until diffusion took place. A more careful investigation of 
the structure o f  both copper core and silver coating would probably give more Information, 
and this side o f  the problem has been almost completely neglected.— C. F . E lam.

Phase Rule Studies : An Introduction to the Phase Theory. B y  J. E . W yn- 
field Rhodes. W ith  an Introduction by  E. L . Rhead. Cr. 8vo. Pp. 
x  -f- 131, with 58 illustrations. 1933. London : Oxford University Press 
(Hum phrey M ilford). (65 .)
Gibb’s phase rule is one o f  those magnificent generalizations o f  physical theory which, 

whilst it can be rigorously established only by the use o f abstruse and recondite mathematics, 
is comparatively simple in its applications. Some tcxt-books attempt a more or less rigorous 
proof o f the rule; most are content with a statement o f the rule, without proof. This little 
book is included in the latter category. And it is well, I  think, that students o f chemistry and 
metallurgy should accept the rule as an act o f faith, as, except for the mathematician, the 
beauty o f the rule is found in its applications. The book treats the subject in a simple manner, 
and applications o f  practical importance are reached almost at its beginning. A brief intro
duction is followed by the discussion o f systems comprising one, two, three, four, or more 
components and their graphical representation, miscellaneous applications, e.g., to liquid, 
crystals and allotropy, and experimental methods employed in phase-rule work. There is a 
brief bibliography and an adequate index. The author's obligations to  the larger work of 
Findlay and that on metallography by  Desch are obvious. As one who read both these works 
in his student days, I  can say unashamedly that I found them difficult. This little book, used 
as an introduction to the larger volumes, would have helped me much. It  is as a very necessary 
Introductory book on the phase rule that I  unhesitatingly recommend the book to all students 
o f  metallography and chemistry. I t  is beautifully clearly printed, and its whole make up is 
satisfactory in every w a y ; its price is extremely reasonable.— J. S. G. Tiiomas.

Werkstofipriifung in der Eisen- und Stahlgiesserei. Ein Handbuch fur den 
Gebrauch in der Praxis. Von Gerhart Tschorn. (Die Betriebspraxis der 
Eisen-, Stahl-, und Metallgiesserei. Eine Sammlung von Einzelabhand- 
lungen aus dem Gebiete praktischer Giessereitechnik. Herausgegeben von 
Hubert Hermanns. H eft 19.) Med. 8vo. Pp. v ii 4* 196, with 169 illus
trations. 1933. Halle (Saale): W ilhelm  Knapp. (Brosch., R .M . 12; 
geb., R .M . 13.30.)
This book deals exclusively with the testing o f ferrous materials, but the general principles 

that are discussed are equally applicable to non-ferrous work. Initially there is a review o f 
the objects o f  strict examination o f metals and alloys, followed b y  a description o f the essential 
details In the lay-out, erection, and equipment o f  a laboratory. It  is emphasized that all testing 
should be carried out systematically, and schemes for its development and the recording of 
results are suggested. The proper location o f the tcst-pieces and their preparation for examina
tion are thoroughly discussed. The actual methods o f  testing are divided into 8 sections as 
follow s: (1) chemical analysis, qualitative and quantitative; (2) fuels; (3) examination o f 
fluxes; (4) refractories; (5) slags; (6) physico-mechanical properties, including the usual 
physical tests and the determination o f specific gravity, magnetic properties and X-ray explora
tion ; (7) metallographic Inspection; (8) tables o f  composition o f raw materials and final 
products. Various useful tables comprise the last section of the book. Illustrations, figures, 
and tabular matter have been carefully selected, and arc included In very clear fashion. ‘Where 
necessary, mathematical explanations are given, but there is 110 overburdening o f the text with 
intricate calculations. Primarily Intended solely for the works' metallurgist In whose hands 
the examination and testing o f all materials— from the raw state to the finished product— mainly 
lie, it should also be valuable to  all those having connection with foundry work and to students 
who desire to obtain a fairly comprehensive insight into casting methods and the testing of 
castings.— W . A . C . N ew m an.
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Wechselwirkung zwischen Röntgenstrahlen und Materie in Theorie und Praxis.

Herausgegeben von  J. Eggert und E . Schiebold im Aufträge der Deutschen 
Gesellschaft für Technische Röntgenkunde beim Deutschen Verband für 
die Materialprüfungen der Technik. (Ergebnisse der technischen Röntgen
kunde, Band II I .)  Med. 8vo. Pp. ix  -f- 211, w ith  114 illustrations in the 
text. 1933. L e ip zig : Akademische Verlagsgesellschaft m .b.H . (Brosch., 
M. 17 ; geb., M. 18.80.)
This handy little volume, comprising 19 lcctures delivered at a Conference held in Münster 

in May, 1932, summarizes very concisely the present-day position o f the theory o f X-rays and 
their technological applications. The authoritative character o f the lectures will be realized 
if  we mention, by  way o f example, that Professor Laue, the discoverer o f  the diffraction o f 
X-rays, contributes a scctlon on the place o f  X-rays in general physical theory, whilst Professors 
Eggert and Scliiebold discuss recent X-ray technique. Other contributors include Professors 
D.ebye, Heisenberg, Mark, Coster, Dr. Seemann, and Dr. Regler. The lcctures o f most interest 
to metallurgists are probably those contributed by  O. Fischer (Recent apparatus for testing 
materials with X-rays), M. 'Widemann (Modern X-ray methods o f testing heavy metal products), 
F . Regler (Quantitative measurements o f  elastic stresses in technical samples' and steel work 
by X-rays), W . Schmidt (Measurements o f thermal expansion o f iron by means o f X-rays), 
and E. Schiebold (Investigations of crystal structure during 1930-1932). Most o f  the sections 
conclude with a brief bibliography o f the subjects discussed. The volume is well printed on 
good paper and the illustrations are very clear. An adequate subject-index is provided. The 
price o f the volume is not unreasonable, and the book can be heartily recommended to 
physicists and metallurgists.— J. S. G. Tiiomas.

Spectroscopy in Science and Industry. An Introductory Manual Describing 
its Applications to Industrial and other Practical Problems. B y  S. Judd 
Lewis. Cr. 8vo. Pp. vii -j- 94, w ith 41 illustrations. 1933. London and 
G lasgow : Blackie and Son, L td. (35. 6cZ. net.)
This book describes the principles and practice o f spectrum analysis clearly and simply. 

The author gives detailed accounts o f the apparatus and methods used for recording both 
absorption and emission spectra, and also useful instructions for interpreting the results ob 
tained. He devotes a. section to quantitative methods which gives a fair impression o f the 
present state o f  this rapidly-growing subject, to which he has himself contributed.

The chapters on the scientific and industrial applications o f  spectrum analysis are most 
instructive and stimulating reading, metallurgical applications are touched on here, but not in 
great detail.

The book as a whole is sufficiently readable to  be recommended to the average person who 
is interested in science; it should certainly be read by  every analyst. Unfortunately, it does 
not give much guidance as to where further information on the subject can be obtained; sources 
are cited for points o f  detail, but there Is no bibliography. There is an index, and reasonably 
few misprints occur.— E. van Someren.

Die Chemische Emissionsspektralanalyse. I I  Teil.— Anwendung in Medizin, 
Chemie, und Mineralogie. Von W alther Gerlach und W erner Gerlach. 
Med. 8vo. Pp. viii +  191, with 73 illustrations, 1933. L eip zig : Leopold 
Voss. (R .M . 13.)
Although this book is not written for the metallurgical worker, no metallurgist who uses 

spectrum analysis should ignore it.
The book begins with a most valuable description o f the various liglit-sourccs used in 

obtaining spectra, which with modern variations o f the spark and arc arc six in number. The 
authors then proceed to a less detailed account o f  the experimental technique and apparatus 
in general.

A valuable discussion o f the sensitivity o f spectrum analysis, and the influence o f  discharge 
conditions on sensitivity follow s; this and the following chapter, on quantitative analysis by 
homologous lines, collect and discuss material which has not yet been summarized elsewhere. 
The authors’ criticisms, based on a wide experience o f the subject, arc particularly valuable. 
The extent o f the tables o f  homologous lines published so far is still disappointingly small; 
workers outside Germany largely use other methods.

A  long section on the detection and estimation o f metals in animal and vegetable organic 
materials follow s; apart from the interesting technique used by some workers this section is 
o f no importance to the metallurgist. It  is followed b y  a useful section collecting work which 
lias been done on special problems, such as the detection o f antimony in copper and o f  small 
quantities o f  some rarer elements. Unfortunately the experimental details given arc not 
always sufficiently complete to  be a guide to other investigators.
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A short scction on minerals is followed by two very useful tables. The first is o f the coin

cidences between spectrum lines which arc likely to be confusing in analytical work, the second 
is on checking the purity o f  metals spectrographically without making a full quantitative 
analysis. Platinum, iridium, rhodium, aluminium, silver, zinc, and lead are dealt with in 
this table.

The book closes with a bibliography o f recent papers on spectrum analysis, and an index 
which covers the first volume o f the work as well as this one. The bibliography surprisingly 
omits the Japanese workers, such as Iwamura.

One o f  the authors, with fresh collaborators, is preparing a further volume o f tables for 
quantitative chemical spectrum analysis.— E . v a n  S om eren .

Organic Reagents for Metals. B y the Staff o f the Research Laboratory 
of Hopkin & Williams, Ltd. Pp. 61. 1933. L on don : H opkin & 
W illiams, Ltd ., 16-17 Cross St., H atton Garden. (Is.)
The search for specific reagents for metals or groups o f  metals has occupied the time o f 

numerous investigators during the past 20 years, and as a result many valuable new analytical 
methods involving the use o f  complex organic compounds have been discovered. Within the 
last few years the price o f  these reagents has been so reduced as to bring them within the 
reach o f all analysts, but, with few exceptions, details o f  the processes involved arc scattered 
through the journal and abstract literature o f  the world. Analysts will therefore welcome 
this little book, in which arc given procedures for the use o f  17 o f the most important o f these 
reagents for the detection and determination o f metals, together with copious refercnccs to the 
literature. A ll the procedures given have been tested in the authors’ laboratory, and in many 
cases minor modifications have been made in the original method to increase the accuracy or 
otherwise improve the method. The substanccs discussed: include "  cupfcrron,”  a-benzoin- 
oxime, dihydroxytartaric acid, dimethylglyoxime, 8-hydroxyquinolinc, a-nitroso-0-naphthol, 
picrolonic acid, salicylaldoxime, and zinc uranyl acetate, besides several reagents for spot tests. 
Every metal analyst should possess this book.— A . It . P o w e l l .

Handbuch der technischen Elektrochemie. Herausgegeben von  V ictor 
Engelhardt. Erster Band. 3 T e il : D ie technische Elektrolyse wässeriger 
Lösungen . A .— D ie technische Elektrometallurgie wässeriger Lösungen. Die 
Galvanotechnik. Bearbeitet von  Gerhard Elssner. R oy. 8vo. Pp. xiii 
448, with 214 illustrations. 1933. L eip zig : Akademische Verlagsgesell
schaft m .b.H . (Brosch., M. 39 ; geb., M. 41.)
In the preface to Part II o f Volume I  it was stated that the scction on clectrodcposition 

could not be ready in time for inclusion in its proper place in Volume I, but fortunately, by 
obtaining the assistance o f  Dr. Elssner, it has appeared much earlier than was expected, and 
now forms the final part o f  this volume.

After a short discussion o f the applications o f electrochemical theory to electrodeposition, 
the author embarks on a detailed consideration o f the practical aspects o f the subject. In a 
section occupying about 100 .pages existing Information is summarized under various headings, 
o f  which the chief are types o f  plant, factory layout, power generation and distribution, switch
ing, temperature control and filtering o f the electrolyte, preparation o f work before plating, 
automatic plant, and costing. The various types o f plant and apparatus arc well illustrated 
by photographs and line drawings. Then follows a series o f  chapters, occupying about one- 
third o f  the book, each devoted to a particular metal and the special technique which it involves. 
This information is somewhat condensed, but very full references to  the literature arc given, 
in which the work o f  English and American authors appears to predominate. The section 
closes with an account o f  the electrodeposition o f alloys.

The last scction o f the book deals with “  Galvanoplastik," or the fabrication o f finished or 
partly finished pieces by elcctrodeposition. This chapter is particularly interesting, since there 
Is very little published Information on the subject. The volume maintains the high standard 
o f the "  Handbuch,”  and should be an invaluable reference book in every metallurgical library. 
The only criticism that can be levelled at the production o f the book is its weight— nearly 3 lb. 
— which makes it very inconvenient to handle.— C. J. S m ith e lls .

Die Bedeckungstheorie der Passivität der Metalle und ihre experimentelle 
Begründung. Von W . J . Müller. Med. 8vo. Pp. 102, with 65 figures and 
31 tables. 1933. Berlin : Verlag Chemie G.m .b.H . (Br., R .M . 6 ; geb., 
R .M . 7.)
This book -will be welcomed b y  all workers on passivity and corrosion of metals and allied 

subjects, for it collects the fundamental data and theoretical conceptions on which all serious 
work on these subjects must o f  necessity be based. The introductory chapter gives a short 
account o f the theoretical basis o f  the earlier work on the subject. The development o f the 
subject Is considered in the following chapters, and It is shown tliat anodic passivity Is a time



phenomenon, and from this fact the film theory o f passivity is developed. I t  is shown inl the
two final chanters that by  means o f this theory it is possible to  explain the most in\ oh  ed phcn- tn o final cnap^rs tnac u> . bascd on any speciai assumption, but on the laws of
Ohm,Faraday, and Hittorf, together with the conception o f metallic potential as put forward

b>'  Much information on the subject, collected from a very wide and diffuse literature has been 
i n c i t e d T t h e  book. A  certain amount of the author’s unpublished data is a so included 

Thp book therefore gives a very acceptable account o f tho nature o f pa ssh itj, P 
forward a  new basis on which the problems o f corrosion may be investigated Consequently 
this volume becomes a necessity for all those engaged in the ̂ d y  of corroBion and the protcctio 
o f  metals, and to these it ran be wannly recom m en d ed — Jamks 1 . bi e n ce k .

Die Formsande und Formstofle. Vorkommen, Eigenschaften, Aufbereitung 
und Prufung. V on K arl Schiel. (Die BetriebspraSis der Eisen-, Stahl- 
und Metallgiesserei. Fine Sammlung von  Emzelabhandlungen aus dem 
Gebieto praktischer Giessereiteclmik. Herausgegeben von  Hubert H er
manns. H eft 18.) M ed.Svo. P p . v i i i +  155, m th  87 illustrations. 1933. 
Hallo (Saale): W ilhelm  K napp. (Br., R .M . 8.80; geb., R .M . 10.)
This book  is divided into two main sections. The first one deals with natural sand, the 

second wi?h foundry sand. The former comprises a general discussion o f structure of 
sands and sandstones, the manner in which sands are derived from_earher rock f t •

calcium, and the alkalis; (5) binding power; (0) gas permeability. , .

commcndablv illustrated by diagrams and piiotograpi.s, and the effects o f '  ayyinf
during both trials and ordinary employment are tabulated and also translated into grapl .
Many o f the forms of apparatus that are given are novel.—-W. A. u  .

M odem Materials Handling. B y Sime°n_J. Koshkin. ^  j f c’
w ith 174 illustrations. 1932. N ew Y o r k ; Sons,
(86 .00 ); L on d on : C h a p m a n  and H all, Ltd. (3 7 i.0 r f.n e t).

The general “ pracUc“ 0 Z  un derlin g  principles
various classes o l  materia!is »  f , t and tho considerations appropriate to a
that govern tta' with exhaustively. Data relating to the
great number o f U totra the cxamp are next given to illustrate the main points
design and performance o f -taind v include chapters on cranes o f  all types, general

described arc made. tee result that In some instances the

“ s . p,s  s & z v s z
Pitman, and Sons, Ltd.. (75. 6d, net.)
l id s  is an elementary tex tb ook  ¿avo*

i f t u e w v k d ^ o i  m 'ia u u rg^  It  refers almost entirely to the welding o f fc rn m  materials.
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(Continued from pp. G09-G16.)
On the Problem o£ the Reducibility o£ Beryllium Chloride with Aluminium.

\\ alter^Kangro (Metall u. Ere, 1933, 30, 389-390).— Theoretical. Deductions 
from Nernst’s formula indicate that beryllium chloride should bo quanti
tatively reduced to  metal by  aluminium at 200°-300° C., but that at 400° C. 
only 2-8%  of tho beryllium should be reduced.— A. R . P.

Researches on the Reducibility of Beryllium Chloride with Metallic Alu
minium. Hellm ut Fischer and Newton Peters (Metall ,u. Erz, 1933. 30, 
390-391).— Kangro’s theoretical deductions (cf. preceding abstract) have 
been confirmed experimentally. A t 260° C. a mixture of beryllium chloride 
with a deficiency of powdered aluminium gives a yield of 12-17%  of the 
theoretical amount of beryllium metal, and at 350° C. a yield of 30 -40% , 
provided the reaction is carried out in an atmosphere of hydrogen. Tho 
aluminium chloride distils away during tho reaction and the excess of beryl
lium chloride can be distilled away at 460° C. Complete absence of moisture 
is essential, but even then the beryllium produced is generally contaminated 
with oxide and frequently pyrophoric.— A. R. P.

The Efiect of Tension on the Electrical Resistance of the Trigonal Crystals, 
Bismuth and Antimony. Mildred Allen {Phys. Rev., 1933, [ii], 43, 502).—  
Abstract of a paper read before the American Physical Society. The com 
pensated potentiometer method of measuring small changes in resistance 
developed by P. W . Bridgman has been used in the study of the effect of 
tension, applied parallel to the direction of current flow, on the resistance of 
the two trigonal crystals bismuth and antimony. The adiabatic tension coeff. 
of resistance at 30° C. o f both has been found to depend on- the orientations 
of the principal and secondary cleavage planes. For tho limiting cases o f tho 
principal cleavage plane, perpendicular and parallel to the tension, the coeff. 
is found to  bo independent of the secondary orientation. The coeff. shows 
trigonal symmetry, as is to be expccted. Bridgman has shown on the basis 
of symmetry considerations that 0 constants are sufficient entirely to define 
the change of resistance of trigonal crystals under deforming forces. These 
have been found for both bismuth and antim ony; the constants for antimony 
are about one tenth those of bismuth. The changes in resistance resulting 
from the deformation due to tension have been com puted and applied as 
corrections to the observed changes.— S. G.

The Saturation Magnetization of Pure Cubic Cobalt. F . W . Constant and 
R. J. Allen (J . Elisha Mitchell Sci. Soc., 1933, 49, (1), 33-34).— Cf. ./., this 
volume, p. 609. Abstract of a paper read before the North Carolina Academy 
of Science. The magnetization at a given temperature of an ellipsoid of cobalt, 
so heat-treated as to be in the cubic state, was measured for increasing fields, 
and Weiss’s formula was applied in calculating from  this the magnetization 
for an infinite field. The influence of temperature was investigated, and the 
results ■were compared with those obtained with iron and nickel (cubic crystals) 
and with hexagonal cobalt and other non-cubic materials.— P. i f .  C. R .

Copper Embrittlement.— III. L. L . W ym an (Amer. Inst. M in. Met. Eng. 
Tech. Publ. No. 508, 1933, 1-11).— (a) Different qualities of copper were 
heated in air at varying temperatures and the depth of oxidation was esti
mated by subsequent heating in hydrogen, which reduced the oxide, and left 
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an open-grain boundary structure which could be recognized microscopically, 
and which causes embrittlement. The three types of material selected w ere: 
two kinds of pure oxygen-free cop per; “  tough-pitch ”  coppers containing up to 
0-06%  oxygen, and “ double deoxidized”  copper containing 0-026%  residual 
silicon. (6) Oxygen-bearing samples of copper were heated in hydrogen for 
varying periods at temperatures from 200° to 1000° C., and the depth of penetra
tion of hydrogen was estimated in the same way. Neither pure copper when 
oxidized or deoxidized, nor the “  tough-pitch ”  coppers, are embrittled b y  
exposure to hydrogen for 4 hrs. at 400° C. or below. The double deoxidized 
copper, in agreement w ith previous work (W yman, this J ., 1932, 50, 722, and 
this volume, p. 65), is superior to the other varieties as regards resistance to 
the oxidation-reduction cycles. The embrittlement caused b y  hydrogen is 
of the same order as that produced b y  illuminating gas, and tho rate of em 
brittlement due to hydrogen decreases ■with depth of penetration. The rate 
of oxygen penetration into 44 pure ”  copper decreases markedly below 800° C. 
and that of hydrogen penetration into oxygen-bearing copper decreases 
markedly below 700° C., so that up to  800° C. the oxygen-free coppers are 
more resistant to  embrittlement than the “  tough-pitch ”  coppers.— W. H .-R .

Atomic Heats, Heats of Fusion, and Heats of Transformation of Gallium, 
Indium, and Thallium. W . A . R oth, Ingrid Meyer, and Hans Zeumer (Z. 
anorg. Chem., 1933, 214, 309-320).— The heats of fusion o f gallium, and of 
very pure indium and thallium as determined b y  measurements of the specific 
heats in the solid and liquid state a r e : 19-15 ±  0-02, 6*807 ±  0-025, and 
5-041 i  0-011 cal./grm ., respectively. The heat of transformation of thallium 
is 0-361 ±  0-012 cal./grm .— M. H.

Diffusion of Mercury into Tin Foil. W . Gerlach [with E . Schweitzer] 
(Sitzungsber. bayer. Akad. Wiss., 1930, 223-224; Chem. Zenlr., 1931, 102, II, 
826; Brit. Chem. A bs ., 1932, [B], 265).— The spectroscopic detection of mer
cury is facilitated by  electrodeposition on a small electrode; the form  and 
distribution of mercury in  tin were studied. Mercury does not diffuse equally 
readily in all directions into rolled tin fo il; diffusion ellipses were obtained 
owing to the effect o f rolling on orientation. Similar ellipses wTere obtained 
with rolled lead.— S. G.

Rate of Vaporization of Molybdenum in Vacuo. Lawrence Norris and A . G. 
i (Phys. Rev., 1933, [ii], 44, 323).— Abstract of a paper read before 

the American Physical Society. The changes in  wreight of various long 
filaments of molybdenum electrically heated in vacuo to various incandescent 
temperatures have been the basis of this study. In  all cases two nearly 
identical filaments were mounted in a single bulb. B oth  filaments were 
heated to 2150° K . by  the same current during a 20-minute ageing period. 
Thereafter only one of the two filaments was operated at the desired tem pera
ture until completion o f the vaporizing period. To avoid the cooling effects 
of the supports only central portions of the filaments were used in determining 
weight losses. Contrary to what might normally be expected, but in  agree
ment with what one of the authors had found for tungsten, operation at 
constant current resulted very closely in constant temperature. W hen 

e re8U^ s are represented very closely for the temperature range 
1600 K . <  T  <  2400° K ., by an empirical equation of the form  log m  =  A  +  
R /•* ~f~ C jT -. W hen m, the rate of vaporization, is expressed in grm ./cm .2 
f  Cl’  T  in ° K ., A , B , and C  have values 7-57, — 33-25 X 103, and 5-50 X
10 . The values reported here for m  are greater than those reported by 
Jones, Langmuir, and M ackay by  a factor of about 2-5 at 2400° K . and of about 
11*5 at 1600° K .— S. G.

A New Method for Determining the Thermionic Work-Functions of Metals 
and Its Application to Nickel. Gerald W . F ox  and R obert M .-Bowie (Phys. 
Rev., 1933, [ii], 44, 345—348).— A  method is described for determining the
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thermionic work-funct ions of metals which are too hard or too volatile for the 
ordinary methods. The specimen in the form of an approximate sphere is 
heated b y  electron bombardment from an auxiliary filament which is discon
nected when the measurements are made. The electron emission from  tho 
cooling sample is made to charge a condenser which is discharged at intervals 
through a ballistic galvanometer. Application of the Richardson equation 
shows that the thermionic constants are given by  the relation logu (T 2/SQ) — 
log,« (2-3/aA) +  (I>/(l-988 X 10~42'), where Q is tho quantity of charge yet 
to flow on cooling the sample from temperature 2' to  the absolute zero, — S  
is the slope of tho log Q versus time curve, and a is the area of tho emitter. 
For outgassed nickel the values found are <I> =  5'03 +  0-05 v ., and A  =  
1'38 X 103 am p./em .2 deg.2.— W . H .-R .

Revision of the Atomic Weight of Tellurium. II.— Synthesis of Silver 
Telluride. 0 . Honigschmid (Z. anorg. Chem., 1933, 214, 281-288).— Silver 
telluride AgsTe has been synthesized by heating a weighed quantity of silver 
in tellurium vapour. The ratio A g2T e : 2Ag leads to an atomic weight for 
tellurium of 127-61.— M. H.

Superconductivity of Tin at Radio Frequencies. F. B . Silsbee, R . B. Scott, 
F. G. Brickwedde, and J. W . Cook (Phys. Rev., 1933, [iij, 43, 1050).— Abstract 
of a paper read before the American Physical Society. Calorimetric experi
ments on extruded tin wire carrying radio-frequency currents showed that 
the effective resistance at temperatures slightly below tho transition tempera
ture (3-7° K .) was less than 1%  of that at temperatures slightly above. The 
transition temperatures corresponding with various definite values of current 
and of frequency were observed for (a) direct current; (6) for alternating 
currents of frequencies ranging from  200 to 1200 kiloeycles/second; and
(c) for combinations of d.c. and a.c. Changes in resistance were indicated 
(a) b y  the deflection of a galvanometer connected across the terminals of the 
specim en; (6) b y  the changes in the readings of a thermo-ammeter in series 
with the specimen, and (c) by the simultaneous use of both. For large currents 
the transition temperature decreased by  substantially the same amount for 
equal increments of the crest value of the resultant current (d.c., a.c., or 
combined d.c. and a.c.). A t low currents there appeared to be a small 
difference (about 0-01° C.) in the transition temperature for direct and for 
radio-frequency currents. This is being further investigated. E xccpt for this, 
all the results, including those of com bined d.c. and a.c., can be explained 
on the basis of tho skin effect and tho variation of the transition temperature 
■with magnetic field, without additional hypotheses. A  conductor can be 
normally resistant to a.c. and at the same time superconducting to d.c. 
flowing through the core inside the skin. This was observed.— S. G.

Thermionic and Adsorption Characteristics of Platinum on Tungsten. 
R . W . Sears and J. A . Becker (Phys. Rev., 1933, [ii], 43, 1058).— Abstract of 
a paper read before the American Physical Society. As the amount ( /l )  of 
platinum adsorbed on a tungsten surface increases, the thermionic activity 
decreases rapidly up to one layer and then more slowly until at about ten 
layers it  approaches platinum activity. There is no minimum analogous to 
the maximum observed for electropositive adatoms. The rate of evaporation 
E  increases with both A  and temperature 2'. For a fixed value of A , log E  
varies linearly with 1 /2 '. For T  fixed, log E  increases with A ,  rapidly at first 
and then more slowly until it  reaches the value for bulk platinum at about 10 
layers. In  the region of 1 or 2 layers maxima have been found. W hen 
platinum is deposited on  one side of a tungsten ribbon it  migrates over tho 
surface at temperatures at which evaporation is negligible. The rate of 
migration increases not only with temperature and concentration gradient 
but also with the concentration. Hence the mechanism of migration is not 
like that o f ordinary diffusion, but is similar to the mechanism of evaporation.
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Very probably migration results from adatoms which leave the surface at one 
point and return to it  at another point.— S. G.
/ n Processing of Thoriated Tungsten Filaments. M ilton A. Ausman 
(Radio Eng., 1933, 13, (June), 15-17; C. Abs., 1933, 27, 4444).— Tungsten 
filaments containing thoriaw hen raised to 2600° K . showed the presence of a 
small percentage of metallic thorium and possessed a greater electronic activity. 
Carbon, boron, and tungsten carbide may be introduced in the metallic powder 
before being pressed into ingots, and thereby aid in the reduction of thoria 
to thorium when the film is flashed. Carbon m ay be introduced b y  burning 
the thoriated tungsten filament in a hydrocarbon gas or vapour. Carboniza”  
tion is easily effected by  the use of an inert gas such as hydrogen as a carrier 
for a volatile liquid rich in carbon. Such an apparatus is illustrated and its 
operation is outlined.— S. G.

Elastic Constants of Zinc. Alvin W . Hanson {Phys. Rev., 1933, [ii], 44, 
3 2 0 ).--Abstract of a paper read before the American Physical Society. The 
elastic constants of zinc have been determined bv static torsion and bendin"- 
experiments. The bending experiments were performed on single crystals ol 

j  n o -T orientation, and the torsion experiments on crystals of 0°, 70°, 
and 90 . From these measurements three constants are directly determined 
and certain combinations among the constants are obtained from which the 
remaining two constants may be computed. The crystals used in the bend- 
mg experiments were of square cross-section, about 7 mm. on a side. Those 
used in the torsion experiments were of circular cross-section, approxim ately
0 mm. in diameter. The crystals were grown in a horizontal electric furnace 
under conditions which would ensure the least possible strain. Strained 
crystals were found to give variable results.— S. G.

Spontaneous Oxidation of Zinc and the Nature of “  Pyrophoric Zinc ”  
W . S. Sebborn (Met. Ind. (Loiul.), 1933, 48, 665).— Abstracted from Trans.
Iaraday Soc., 1933, 29 , 659-603. See ./., this volume, p. 339.— J H  W  

Advances in the Field of the Free Alkali Metals. H. A lterthum 'and R . 
Rom pe (Angew. Chem., 1933, 46, 303-311, 545-551).— A review of recent work 
on the production and uses of the alkali metals.— A. R . P.

Little-Known Properties of Metals. E . Raub (Mitt. Forschunqsinst. Edel- 
metaUe,,1933, 7, 51).— Curves arc given showing the solubility in tap-water 

i , , ° , com mon metals used in making food utensils; in all cases the
solubility decreases rapidly with time of contact to a practically negli<nble 
constant value. Owing to the oligodynamic action of metals, especially 
coppcr and silver, no bacteria can live in contact w ith them, hence silverware 
which is badly soiled with food residues cannot convey infection. The 
questions of the smell and taste of metallic articles, especially silver, and of
the action of sulphur-containing foods on them are critically discussed.__A P

Nature of Polish Layers. J. A . Darbyshire and K . R . D ixit (Phil. Mag.', 
1933, [vii], 16,961-974).— Electron diffraction results suggest that the polished 
sui faces of the elements bismuth, antimony, zinc, tellurium, cadmium, gold, 
silver, lead, molybdenum, copper, chromium, selenium, and silicon0 arc 
amorphous, resembling a supercooled liquid, as originally suggested by Beilby. 
It is found that in many cases the atoms in the polished surfaces do not retain 
their normal sizes as given by the atom ic volume curve of the elements. In 
the case of conductors, the atoms appear to be stripped and to have atom ic 
volumes corresponding more nearly with the minimum values of the atomic 
volume curve. In  the case of non-conduetors (selenium and silicon) the normal 
interatomic distances are preserved.— J. S. G. T.

Gases in Metals. Earle E. Schumacher (Dell Laboratories Record, 1933,
12, 17-20).— Short illustrated descriptions are given of apparatus developed 
for removing gases from metals and for measuring their gas content. Metal 
■which is to be made gas-free is melted b y  high-frequency currents in an
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iw ‘ “  li ut“  ■* xne residual gas is determined volumetrieallv.— J. C. 0.

“ '«* -aw y», laoa, % 7 - iz . Bee J., this volume, p. 228.—S. V. W. 

ui a nuinDcr oi metals and alloys were measured in tho range 0°-600° C. Tho
U l n r  l i n r l  u n n f l  m iT n n  , 1  ___1 1  i  l  • i • « ,  . . .  °  .| 1  1 ^ , 1 * 1  ^  Ai X v i l l . .  K U l p U  V  U v  V  V «  JL I lO

method used gives directly the variation of conductivity with temperature, 
but absolute values are obtained by  comparison with pure lead, tho con
ductivity of which at ordinary temperature is fairly well established. If later 
considered necessary an absolute determination of the conductivity of the 
lead used as the standard can be made at one temperature under conditions 
most conducive to accuracy, and all results reduced to this basis. The 
change of conductivity with temperature is determined by measuring the 
temperature distribution along a cylindrical bar, one end of which is heated 
and the other cooled. Heat loss from the convex surface is minimized by 
a surrounding guard tube. For the comparative measurements, the bar is 
so dered end to end with a standard bar of the same diameter, and similar 
measurements made. Data have thus far been obtained on a number of 
technically important metals, principally ferrous alloys and nickel-chromium 
alloys, borne investigation has been made of tho use of thermal conductivity 
measurements as a tool in metallurgical research.— S. G.
r - i  ^  on Contact Potential Difference. A. T. Waterman (Phys. Rev., 1933, 
a • iv  ■f-bstract o f a paper read before the American Physical Society.

suming Jerm i distribution among the conduction electrons in a metal the 
condition for equilibrium between 2 metals in contact at the same tempera- 
, e : "S ^ *  e*P; 0 7i — F *)e /W , where A , tho Fermi constant, is given
here by log A  =  y k T ,  £ being the thermodynamic potential (Sommerfeld’s 

u v  1S average potential within the metal. Thus — ; 2 =  
( / i  — V (the Volta or junction potential difference). If the work-func- 
tions of the metals are different electrons will be displaced across the boundary.

.=  w +  **> '"'hero w/s — intrinsic potential (Sommerfeld’s Wa) and 
v ~  potential due to loss or gain o f electrons. Then (vt — i.'2)s =  — J,.,
where <p =  w — the thermionic work-function. I f  vl — v2 is taken to be 
tho contact potential difference it has tho corrected value and sign, and is 
interpreted as the potential difference between the metals themselves (in the 
ordinary sense), in a manner similar to the potential difference of a charged 
condenser. On examination this interpretation appears to be consistent with 
the facts. Ih is  potential difference is shown to exist between any metals the 
thermionic atmospheres of which are in communication, is strictly independent 
ot the distance between them, and independent o f temperature in so far as 
are \ and w.— S. G.

Diamagnetism and Paramagnetism in Intense Fields. D . H . Moore and
VV. Constant (./. Elisha Mitchell Sci. Sac., 1933, 49, 34).— Abstract of a  

paper read before the North Carolina Academ y of Science. Measurements of 
the dia- and para-magnetism of copper, silver, bismuth, and platinum have 

- n o#wv)5r out ^  t*le Gouy  method, using a Weiss electromagnet giving 
over 30,000 gauss. The susceptibility o f all 4 materials is constant for the
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fields investigated. The Influence at a  ferro-magnetic im purity in. t i e  copper: 
is- disc ussed.— P- 31. C. B .

3e«f W oj* an the Physics a£ 3fetals. J . Dorñnan <J£dalluñrischañ, 1933. 
12* 22L-223,. 235-237).— A summary o f  recent work o f  tne Physico-Tsehnieai 
instituto 'JE dits Vrais; concerning supercqmiuctivity. electromagnetic phen
omena in liquid metals. an d  the relation between ferromagnetism and valency 
force* in alloy's.— v. (5.

II.— PR O P E R TIE S OF A L L O YS
(Couciaue«i trum pp_ SIC-ffiiS.)

Influence at Heavy Metals on  Aluminium Alloys. L —The Formation or 
Solid Solutions in Aluminium Alloys. P . Bontgen an d  WL K och  (Z. 11 • tail- 
hault,. 1933, 25, 18Í-185).— B y microscopic investigation the solubility  o£ 
nickel,chrom ium , and molybdenum ia  aluminium (aontainiog;0-04%silican.-i- 
irou —  copper) at 360^ C. has- been determined to be 0 -01-0-02%  in.each.case. 
Ternary alloys-w ith 2 %  copper and. either 0 -05%  chromium, 0-05%  m olyb
denum, o r  0-1%  nickel are heterogeneous after annealing an d  quenching at 
3t>0~C. ï ï o m  this- the authors conclude p fote  5ÿ Abstractor: w ithout any 
justification] that copper has no appreciable effect on. the soluhility o£ these 
metals in aluminium.— M. H .

On the Conductivity o i  Aluminium Solid Solutions, W . Eraenkel. W . 
iíosshard (J íiiailuñrtseXaft.. 193$, 12, 159-ltîl ; and (translation) Light Metals 
Ik&iank, 1933, 2, 32), 15-22).—The increase in  electrical resistance of; pure 
¡9Sè-i>7%i aluminium caused by  the presence in solid solution o f  each L 
atomic,-% . at a  second m etal is- as follow s ( in £ 1 X  t0~*J : indium Û-tf, gallium 
2-4, zinc 2-4, magnesium 5V0 , copper- >5-0,.silicon S-6, germanium 9-4, ¿thium
9-4, silver I i-2 , manganese 49-0. N orburv's rule is  only approxim ately 
valid-. W . B&ssharti (ibid., p . 35S-) directs attention to  his earlier w ork.on  
this- subject - see th is - /.,  I92S, 39, SOS-; 40, 449-450).— v . G .

On the> Mechanical and Chemical Properties of Alloys of. Aluminium, with 
Chromium, Iron, Magnesium, Manganese, Titanium, anti Vanadium. EL 
Bonner (Meiattwirtactuift*. 1933. 12; 251-256, 2SS-2&T; ¡muí Alluminio, 1933,
&  19®-20Si^—The-effect u£ small additions (0-06-1-5% ) o f  the above-named, 
metals, on  the mechanical properties and recrystailizatioa of hard-drawn 
aluminium wire has been determined. Additions of 1 -1 -5%  of: chromium 
or manganese o r  o f about 0-5% . o f  titanium or vanadium produced the best 
properties in binary alloys. N o temper-hardening effects «an .be  obtained, 
in  ternary or quaternary alloys. Certain o f  the polynary alloys tested, 
especially a  e]u\>mimn--maguesium-titaniiun-aiu:uinium alloy, possessed a 
high resistance to corrosion and a high tensile strength com bined with, 
high softening and recrystallization points. Additions o f  titanium invariably 
produced a  iine-g.rained.structure-— v. G .

The Tempering. Sfleet in Quenched Copper-Alum iaium Alloys. \V. Stenzel 
and J . W eern  ■ JttiaUudr^chajt, 1.933, 12; 353-355,. 3t>9-374).— The solubility 
o f coppee in aluminium .is determined by X -ray methods agrees with: the 
results of D ix  and .Richardson above 350" C. ; at 300° C- it is. however, only 
0*38%, and at 225' C- less- than 0*1%. On tem pering:quenched.alioyssat a 
constant temperature the rate o f  separation o f  CuAI, is greater the higher the 
copper content, i.e. the more supersaturated is  the solid solution. A fter  
tempering a t  100° C. for one w eek no precipitation can be detected, and yet 
there is.a.consideraMt} change in the mechanical properties. H ence-a  great 
part o f the ageing effects is to ','e attributed to changes ' the so lid  solution 
structure preparatory to precipitation o f  theCuA^-.— v. G .

On the Behaviour of ‘ Graphitic Silicon ’ ’ in Aluminium at Higher Tem
peratures. 0 . Swiaarwachter (Z. M.e¿¡ilku/uier .1933, 35*250-251; discussion, 
251),-—The crystals of. "  graphitic silicon ** which separate on  cooling  a  super



saturated slnmmiuTn solid solution do n ot fl.ppreeifl.ftiy redissolve on  annealing 
at 540" C .; on ly a t 577 ' C. (eutectic temperature’) is the rate o f diffusion high 
enough to  complete the dissolution within a  short time.— M . H .

The Inffnenee of the Pre-Treatment on the Mechanical Properties and the 
Electrical Conductivity o f Aluminium Containing Mr-PTipHH-m S2iade. G. 
Grabe and  P . Yanpel f Lighi M rials Ruicarck, 1933, 2, (345, 1-10)-—Translated 
from Z . M daEbm de, 1923. 25, S4—SS; see J -, this volume, p . 294.— J. C. C.

On the So-Called Period of Incubation in the Age-Hardening o f Duralumin. 
W . Fraenkel and R . Hahn iZ. MctaUkvvdt. 1933, 25, 185-1SS).— The con 
ditions under w hich a  period o f  incubation appears in the age-hardening o f  
Duralumin have been investigated, the process being followed b y  measure
ments o f  the Brine 11 hardness, tensile strength, and electrical conductivity 
of sheets and irires. The effects o f  the foU orajg  factors h a «  been determ ined: 
origin o f  the alloy, com position (iron, silicon, copper, and magnesium contents ), 
size o f  sample ¡(f-y-, diameter o f  ■wires'), preliminary beai-ireatm enl (period o f 
annealing at 500“ C. before quenching, and quenching temperature), and 
preliminary mechanical treatment (percentage redaction b y  cold-rolling 
before annealing a t 5 0 0 ' C. ■which corresponds with a  variation of the grain- 
size). I t  -was impossible to  prove conclusively w hy one material shows incuba
tion, -whilst another does not. Evidently, incubation is  the « s u it  o f several 
causes, because samples having the same com position behave quite differently. 
On the other hand, it  seems clear th at very  pure material does not show an 
incnbation period, -whereas this phenomenon is produced b y  an iron content, 
by  long annealing before qaenching, and b y  a  coarse structure-—-M. H .

Experiments on  the Repeated Age-Hardening of Duralumin Eivsis and. on 
the InSnea.ee o f  the Ageing Temperature. Martin Abraham (Z. M ctaUkanli, 
1933, 25, 203-205).— R ivet ■wire o f  Daralnmm "  SSI A  ’ ’ has teen  subjected 
to repeated quenching (at 50 0 “ C.) followed b y  age-hardening a t  room 
temperature (a) a fter having reached the maximum attainable hardness 
(abont 5 days), ( i )  after premature interruption o f the age-hasdezing proeess 
and t he shear strength determined at. intervals. W ith  (a j the rate o f  hardening 
is unaffected b r i b e  n um berof qnenchings,-with (b% however, a s ligh tly  higjber 
rate occurs in the second, ageing process. The changes in the fte a r  strength 
o f quenched T>r?a3nmin “  681 A n rivets and Duralumin “  6S1 A a n d  
“  681 Z B  ”  rivet wire on  ageing for 8 his. at 0% 15% 22% 2S% and S3“ C. 
are shown in  graphs. Rivet® o f  Duralumin “  631 Z B "" wire can be readily 
■worked until the shear strength reaches 25-25-5 kg./mra.~ ;  this valne is 
obtained after 10 b is. a t  8 '  C., hence it  is  nnnecessaiy io  store a  day's snpply 
o f rivets at a  lower temperature.—SL H.

A Critical Study o f the TTaninota Behaviour o f Duralumin. Hugh O XeiH, 
J. F . B . Jackson, s o d  G. S. Fam ham  'PML Mag., IS ® , [ r a j ,  15, S13-929). 
— The results o f  “  M eyer ”  analysis indicate that the normal age-hardening o f  
quenched Duralumin, or its accelerated, ageing a t temperaiores bekur IS S -S O 1} “ 
C., are not “  precipitation ”  treatments. The age-hardening process has eseets 
somewhat similar to  those obtained when a  metal is  slightly coM-worked. 
“  Precipitation ”  can be induced in  either freshly-qaencbed or fnEy-agsd 
Duralumin b y  snfficiently severe heat-treatment. I t  has n ot keen found, in 
general, to  give hardness values, (I1,) ,  superior to  those obtained from  normal 
ageing treatment a t room  temperature.— J. S. G . T .

Formation o f  Blisters During Heat-Tieafenent of the Heai-Trea£ai’e  A lu- 
minitim Alloys. P . Brenner, F . Sauerwald, and VT. Gaizek 
Research, 1933, 2, (28), 2 -7).— Translated in  full from  Z . MeUiShaule, 1933, 
25, 7 7 -8 0 : see J ., th is  volume, p . 329.— J. C. C.

The “  Y  Alloy. ------- Tiy-Chalons (Fonderiz no&erae, 1&32, Z&, 4 3 0 -
431).— Based on  figures given in Z . qvi. Gie&erei-PmxU :  I>is: MdaU, 1332, 
53, 282-283; see this -J., 1932, 50, 535.— J. H- W .

Properties of Alloys 695



Hydronalmm, a Light Alloy of High Resistance to Corrosion. W . Schultze 
(If crft. Bred era . Ha/m, 1933, 14, (19), 280).— See J., this vol., p. 616.— P  R  
™ -n - ? n the Cadmium-Nickel System. Carl E. Swartz and Albert J.
1 ml lips (Amer. In d . M in . M et. Eng. Contribution No. 55, 1933 1 -4 )__The
caam ium -nickel system from 0 to 7-5%  of nickel has been examined b v  
thermal and microscopic analysis. Prom the melting point of cadmium the 
nquidus falls to a eutectic at 31S° C. and 0-25%  nickel, the constituents of 
the eutectic being cadmium and a com pound which, if  simple in composition, 
lias the formula JwCdr. The liquidus then rises steeply to  490° C at which 
temperature the compound XiCd; is probably formed by a pcritectic reaction.

— W H -R
An X -Ray Study of the Diffusion of Chromium into Iron. Laurence C. 

Hicks (Amcr. Inst. M m . M el. Eng. Contribution X o. 58, 1933, 1-10).— A  piece 
of pure electrolytic iron was packed in powdered electrolytic chromium, and 
heated for 96 hrs. at 1200° C. The variation o f the chromium concentration 
was then determined by  grinding the specimen to successive depths, and 
measuring the lattice constants, the data of Preston (this J.. 1932, 50 164) 
being used to  deducc the composition from the lattice constant. The chromium 
concentration decreases gradually for a considerable distance (of the order 
ob X 10 in.), and then decreases abruptly to  a very  small value which
gradually.approaches zero. This confirms the theory o f Bannister and Jones 
(this .7 1932.50,22,352) that diffusion above the Ac.3 transformation proceeds 
without re-orientation of lattice up to the extent necessary to inhibit the 
V phase, and that further diffusion produces a new phase ( i  solid solution), 
the nuclei o f which are immediately absorbed bv  the crowing crystals; the 
theories of Grube (this J., 192S, 39, 530) and K elley (this J .'  1928, 39, 533) 
are not confirmed. Etching experiments are also described.__W . H .-R .

Diffusion of Copper in Iron in Connection with the Manufacture of Bimetals. 
M. Zakharova (Zrttnyc lh ta lh j (The Non-Ferrous Metals), 1932, 542-550;
( . .46i., 1933, *,/, 4aÖS). [In  Russian.] The diffusion of copper (solution) 
in iron and the formation of a zone of iron-copper solid solution between the 
copper and the iron are, too slow to  be econom ically utilized in the com 
mercial manufacture o f copper-clad iron or steel wire'— S G

Beryllium-Copper Alloys. H . J. Noble (Found. Trade J.', 1933. 4S, 401). 
— A short abstract o f a paper read before the Hartford Chapter o f the American 
Society for Steel Treating, bee this volume, p. 344.— J. H . AY.

rr °,£ P r o p e „r t i e s  of Gold-Copper Alloy. E . Schuch
(MeM hnrtschaft;  1933,12, 14o-147).— 'The changes which occur in the tensile 
curve, hardness, electrical conductivity, and X -ra y  pattern o f quenched 50 
atom ic- copper-gold alloy during transformation into CuAu have been
measured; they show that the transition from cubic solid solution to tetragonal
compound proceeds without the formation o f intermediate phases, but that 
severe lattice disturbances occur. X o  com pletely satisfactoir explanation of 
the change can, however, be advanced as yet.— v. G.

On the Behaviour of Phosphorus to Copper and Silver.— ü . K . W . Fröhlich 
O f , " .  F o r ^ v n g .^ s t . E d d m M h ,  1933, 7, 7 5 -S 0 ).-S e e  J., this volume, p. 
j  V . A en? mp whethcr si,ver or copper-silver alloys are com pletely 
deoxidized, the best commercial procedure consists in annealing a portion ¿ f 
Jie rolled sheet m  hydrogen at 520° C. for 1-2 hrs. and determining the 
Lnchsen value; com pletely deoxidized sheet should give a depth o f more than
10 mm. without fracture. This method is more delicate than metaHographic 

t  ,mcrc .raPi<i than chemical analysis. Experim ent! have
™ \  P,hcfP ^ oras 1S thc ^ t  deoxidizer for standard silver alloys (925
£  ,  that ~T minwtes, according to  the oxygen content, should

t0 ?k Psc after «Edition of the phosphor-copper before casting, to 
c  ta c t io n  to  complete itself. For new metal only 1 grm. of 10%
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phosphor-copper per kg. o f a lloy is necessary. The oxygen is rem oved in 
the form of copper metaphosphate, which rises to the surface o f the molten 
metal as a brown very fluid slag. Excess of deoxidizer should be avoided, 
since it m ay lead to trouble in subsequent plating o f the article (cf. Moser, 
Fröhlich, and Raub, J., this volume, p. 708).— A. R . P.

Age-Hardening Processes in Silver-Copper Single Crystals. P . W iest (Z . 
Metallkunde, 1933, 25, 238-240; discussion, 240-241).—The changes in hard
ness and lattice parameter of single crystals of an Ag-C u a lloy containing 5 %  
A g quenched from 780° C. have been'determined during ageing at 350°, 375 ’ , 
400°, 420°, 445°, and 470° C. The results indicate that the supersaturated 
solid solution passes through three stages during ageing in all o f which there 
is an increase in hardness followed by  a decrease" In the first stage no change 
in the lattice parameter can be detected and in the second a slight broadening 
of the interference points has been observed; hence the increase in hardness 
in both cases is due to changes within the lattice caused by atomic movements 
preparatory to precipitation. In  the third stage the increase in hardness is 
accompanied by  a large decrease in the lattice parameter due to the precipita
tion of the dissolved atoms with the formation of its own lattice.— M. H.

Industrial Brasses. M. Lencauchez (Cuivre el Laiton, 1933, 6, 343-350).—  
From Rev. Fond, mod., 1933, 27, 81 -88 ; see J., this volume, p. 378.— W . N.

The Solid Diffusion of the Pairs of Metals, Gold-Nickel, Gold-Palladium, 
and Gold-Platinum. A. Jedele (Z. Elektrochem., 1933, 39, 691-695).— The 
diffusion in the solid state of the pairs of metals gold-nickel, gold-palladium, 
and gold-platinum  were measured in both directions, and it is shown that the 
rate of diffusion is different for each metal and that it is greater the nearer the 
temperature of diffusion is to the freezing point o f the alloy. The rate of 
diffusion of gold in platinum is smaller than that of platinum in gold. At 
900° C., the rate of diffusion of the platinum-rich solid solutions is about 
0-1 x  10~5 cm .2/dav, and increases steadily to 0-5 X 10 5 cm .ä/day  for the 
gold-rich alloys. The diffusion rate of the gold-palladium  system increases 
from about 0-2 x  I O'5 em.2/day  for the palladium-rich alloys to 2 0 X 10 5 
cm.2/day for the gold-rich alloys; that of the gold-nickel system ranged from 
about 0-3 X 10~5 cm.2/day  for the nickel-rich to 5-0 X 10“5 cm.2/day  for the 
gold-rich alloys. The order of the depth of penetration of the metals platinum, 
palladium, and nickel in gold is the same as that of gold in these metals.

— J. H. W.
The Atomic Resistance Increase in Dilute Gold, Silver, and Copper Alloys.

J. O. Linde (MelallmrUchaft, 1933, 12, 173-175).— A  summary of L .’s work 
published in other journals (see this J., 1932, 50, 15; and this volume, p. 15).

— v. G.
Nickel-Chromium Resistance Alloys and Their Life. W . Hessenbruch and 

W . Rohn (Metallurgia, 1933, 8, 181-188).— An abridgment of an article on 
“  High-Grade Chromium-Nickel Alloys and Life Tests Thereon,”  Heraeus 
Vacuum-Schmelze [10th Anniv. Volume], 1933, p. 247. See J., this volume, 
pp. 624-625.— .J. W . D.

Influence of Small Amounts of Impurities on the Mechanical and Chemical 
(Corrosion) Properties of Zinc. A . Burkhardt and G. Sachs (Metallic irt.schaft, 
1933, 12, 325-329, 339-342).— The tensile strength, elongation, bending 
strength, fatigue limit, and resistance to corrosion (Cohen test in dilute 
sulphuric acid) have been determined for rolled and annealed alloys of zinc 
(99-97%) containing (0-001-1% ) o f one of the following m etals: aluminium, 
arsenic, silver, bismuth, calcium, cadmium, copper, iron, mercury, lithium, 
magnesium, nickel, lead, antimony, thallium. All the alloys are more diffi
cult to roll than is pure zinc, the tin alloy being the worst, and the lead and 
cadmium alloys and those with not more than 0 01%  lithium or magnesium,



t i e  best in  d a s  lespect. Bismuth, mercury, antimonv, and fhaHTTrm have a 
pwticnl&riy ddeterkrcis effect on l i e  tensile properties, but all additions 
impro-ve the beaatng properties» Iron, nickel, and antim ony have b y  far t ie  
vrorst ettee-t on t i e  resistance to  corrosion, arsenic, bismuth. aluminium, silver, 
^ d _  copper are also xajnriocs in this respect, ■srhere&s cadminm. lead, mercury, 
Ittiiism, and not more than 0-01%  m agaeacm  increase the resistance to  cor- 
resion, Attem pts to  overcom e the accelerating action o f  iron on t i e  corrosion 
o f mac b y  adding & third metal failed.— r .  G.

Tbs Interc-em version o ! Atomic, Weigh t, sad Volume Perceat&ses in  Binary 
sad Ternary Systems. Cyril Stanley Sm ith [Amcr. In tf. i l in .  M et. Ena. 
; 60. iKvi, 1-1 S'..—in binary systems calcnlations for the
~'W5Cfi£Wisaon o f  atom ic sad  ■«'eight percentage com poetions involve terms
o f  the tcsrm -sriere x  is t i e  percentage composition. and "2. -where

.4 ana 5  w e  t i e  atom ic -weights csf the rw> elements. Tables are given show

ing the vahses o f  k g  i e f c  ■ for  vslaes o f x  in  steps o f 0 -1%  from  0-1 to

^  b y  in te q »k ia a s  isJcalaaoias sccnrxre to  0 -01%  o f t i e  -she-ie are 
m.vm.y obtained. A  second table gives t i e  Tallies o f t i e  logarithms o f t i e
atomic Tretgt: ratios ^ L r .lcg ^ . j fee most pairs o f elements. T ie  use o f these

ta-ties greatlv redness the tim e spent in  calculation, and their extension to  
coaversioos involving vo'rnme percentage .is cSscassed. A  graphical system 

~ t i e  tnte rcept theorem o f M e a rk 's  is described fo r  t i e  intercenver- 
ssoci -of *tojrac s c . :  weighs percentages in ternary systems •sriere the com- 
positioia is represented in  an etjBilateial triangle; tbe  m ethod involves csnly 
t i e  ase o f a roler.— W - H .-B , ~

Soeeeal Alleys. An-on. Z . pes. ZXas M dsU , 1 So. 54.
n SSJ-STO; iii S ? I -S K  .—See J -. this voltnae, p , 532, T ie  

cc=mpasttv.s a n d  in » m e  esses, t i e  asechscfc*! properties &a£ applications 
^  t i e  jodo-adas; alleys are g iven ; d< Csrbea bronze. Oafenktm. C cniloy, 
Cspcsm 'im . Oasssss' bearing metal. Cymric and Tadric pewt-er. Daimler 
.v-mmo ]>\masoene brer.se, D 'A roet’ s twe-meJixac alleys, Xiaadelion
metal, iV w s mesa!, and D t T » r .  bronre; \ii'i D 'A coei's  gol.ioa bronre, Delatoi 
oroare, p e lts  metal, Dew.arsce bearing metals, Diamond hrevnre. "G-erman

- .-.r.inm . .
tvar.ng ejtvnre. Dirige.ld vbsacc. broosseX TV«w metal Dodfc-y's iwaciag metal 
anc. antisr-ci-esa metal, Dnnlevic bearing. Dssshss. and •'-.—J. H. W.

Stvass^aaksss oa S«ps?s&s: liiasiioa . G. biasing e.n.i Scieaer \Z.
1SSS. 25. — Theore: w .l o a a a a s a a ia s  indicate that

l i e  ssscape-a :r.verse segtigs,;iesn o f  ingots sioaH ssorm aily  be  expected. T ie  
resmrs ee rece-r.; -.r.vestigstieas «  inverse segregatser. are discussed rre.m tbe 

e: %-ie’sr o ; the Tsrsoasexisting th eon es.' I : is occscltsded that the relative 
£spo*cemer.t ec tnc rssiduat melt and the primary crystals ■which prtcacas 
the rr.verse ygrcgitien . is net the r-esv.lt s  a single eem.se. The sueking effect 
capi. ari.' e-5ect, pipe etteset -»ehjeb takes piace einring soiiiaScsacia b y  con- 

tractieffi. ot t i e  .ieoohmes tecsrdng t i e  m>serginai rone is ciseS y snective iriti. 
■r̂ pe-d se>b.u:cj,;.\- n. The pcessscre cc the esses Itbetated ditring the ireening 
of tise reste;v,.vl m e't is ehtehv ee'ective x d t i  sle-r,- solidsSfatksn. In  certain 
esses, beyevi-r, the " et>-s:sil'-.r.',ts.TS. |c««sbts "  theory ec Batter and Aradt 
se-ens tc be « i  addifksaal «ssae, $ i reteren-oes are givea.—•iL  it .

S ^ c i  ct Tentferstnnf on tbs Easts,- rroostoes cc Xessis Used ior Airtrsft 
« B U M W S s  C. H. Xetttegan V.. R . «ottse-man J , h ■ . . IJSSS,

->  , — Ahstrset '  ■ . i hS. e' S'-. , ',  .1 - :■■■, liS.%. 18, J S .
See —  > volltme, m S. V , V.
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Tie Superconductivity of Alloys from ike Phase-Theoiy Point of View.
C. Benedicks (Z. Jleiallhmde, 1933, 25,197-202;.—The relations wfaicit should 
exist between Roozeboom's o types o£ equilibrium diagrams of binary systems 
and the curve obtained by plotting the spring points (i-i- the temperatures at 
which metals and alloys become superconducting) against the concentration 
are explained- The results of Aleissner, Franz, and esternón for the spring 
points in the indium—lead, mercury—lead, bismuth—lead, tin—thallium, iBdnmt- 
thallium, and lead—thallium systems (cf. this J.. 1932, 50, 604, 60r<—60s) are 
essential I v in accordance with the equilibrium diagrams, but indicate tnat a 
modification is required in the equilibrium diagram of the tnt-tnaUium system- 
The superconductivity is highly sensitive for the detection of heterogeneity 
(coring) in solid solutions, tíie phenomena of superconductivity can ce 
qualitatively explained by the phoretic theory of metallic conduction.—)L H.

The Snpraconductivity of Alloy Systems. J. F. Allen [Phil. 1533.
[viil. 16, 1005-1044).—The snpraconductivity of seven alloy systems, r£:_ 
gold-tin. gold-lead, silver-tin, silver-lead, copper-tin, eopper-fesd, _ and 
thallium-t5i, has been examined. Different supracondnctive charicterissics 
were found for each of three structural types, simple eutectic mixtures 
showed a constant snpraconductivity temperature except in the ueighifflar- 
hood of boundaries. Simple solid solutions or solubility phases snored a 
continuously varying supraconducting temperature and transínon interval. 
This latter was least at the phase boundaries and .greatest in the middle _cf 
the phase. The third type, composed of what may be termed a doahte series 
of solid solutions, showed supracondnctive characteristics similar to the 
second type. X-ray examination of this type as found in the tfcaiimm—tin. 
series showed that the transition temperature varied inversely with the magni
tude of the lattice constants. In all types, the supracoiuiueiivity curve is a 
continuous function of the concentration. Hence, snpraconaueirvity is a 
property of the complete homogeneous structure, and not merely a property of 
any one of its components. Residual resistance was found tob es  structure— 
sensitive phenomenon exhibiting great variations throughout ancy sj stems, 
especially in solubility phases. It is impossible, from the results, to state 
definitely whether gold, silver, and copper are snpraconductive or not at 
temperatures below 1° K.—J. S. G. T. _ . .

Materials for Electrical Resistances. Georg Keinath (Arc.%. tech. — -
1932, 2, t 1 1 0 -T ll l ) .—Alloys intended for resistance coils shoula possess a 
low-fcemperature coeff., reasonable constancy of resistance within the wotfang 
temperature range, a low thermo-electric effect in contact with copper- mgn 
ductility, and minimum liability to oxidation. Alloys specially descríbea are 
the now obsolete Xeusilber (copper 60, nickel 17. zinc 23% ), Xickelin (copper 
67, nickel 31, manganese 2 % ), llanganin (copper 84, nickel 4, manganese 1- - - 
Constantan (copper 54, nickel 45, manganese 1%), motel-chrome^containing 
iron (nickel 60, chromium 15, iron 23, manganese 2 % ) iron-tree nicKel-chrome 
(nickel 80, chromium 20% ). Their principal properties are tabulated. A 
diagram shows the resistance per metre of wires of different diameters for me 
alloys in question and for certain pure metals.—P. M- C- P.-

On the Influence of Strong Magnetic Fields on the Hardening oí Metals ani 
Alloys. Hans Esser and Heinz Cornelius (AfelaOwirUcJuzft, 1J33, 12, ¿..‘i— 
213; and (summary) Metallurgist (Suppt. to En/jinar), 1933, 9, 6:-—63 
No effect of magnetic fields on the course of the hardening of steels 
could be detegted, but the possibility that fields of different strengths or fre
quencies have an effect is not excluded. The hardness figures obtained by: ne 
Herbert pendulum tester are strongly affected by the room temperature.

—v. G.
Highly Magnetic Alloys. Georg Keinath (Arch. tech. J 1932, 2, 

T173).—A summary of recently available information as to the magnetic



properties of the binary nickel-iron alloys, of certain of their ternary deriva
tives, and of the Permmvar alloys. Magnetization curves are given for the
the rahfeTfô a SpcclÎk;^esishlnce •?raPh ¡3 also shown ; "on the latterthe values for Megaperm and Mumetal are indicated. For the Hipernik
n!,°y3\-il *al?Ie sh° 'vs ?he initial and maximum permeability, strength of 
magnetic field, saturation value, coereivitv, and specific resistance"- tho 
compositions stated being nickel 41, 45, aid 50%. respectively, remainder 
t permeability is compared graphically with that of iron. Among
X S  yS’ Permallo7  and its derivatives with additions of chromium and

COnSider°d- ReCCnt aPPlicati0-  |  PenSnvar

III.—STRUCTURE
(Metallography ; Macrography ; Crystal Structure.)

(Continued from pp, 628-631.)
Stractnre and Origin of the Copper-Cuprous Oxide Eutectic. L. W. East-

strnpn Í ' ~iIeL En° ' Contribution No. 59, 1933, 1-8).—The
for an n the copper-cuprous oxide eutectic has been examined in detail 

'% contM™ S  0-48% oxygen. The eutectic as a whole soMifies in 
pains by the growth of main axes which branch off to form secondary and 
tertiary axes m the same way as the growing dendrites of a pure metal Macro

f t S S T V W  T  ^  has the,, com plex grains described b y  Portevin it his J  IQ*?“} oq 9*îo\ o**« 
rea ly analogous to the crystal grainLf a pure metl but are the’ intenc ión 
of the polished surface with the branches of the eutectic Senates Tndare 
termed “ intersections.” The oxide is present as either spheroids or rods
the iví°fUred a7  rapÍd solidiñcati° n- The structure coarsens in
the uinet ion 0f T, r  and com Pa™tive v  large spheroids are found both at 

junction of Ka) adjacent grams, and (6) adjacent intersections These 
may be distinguished by the fact that only (a) shows a t r ^ S n  b ou n d a ^
of the e4m“ d e X t t  0rie.n,tatiof  s the sa“ e in different intersections
?artSes â £ u ^ : - W ° l f . T il Md °rientati0n °f thC CUproUS °xide

Addendum to : New Additions to the Recrystallization Theory U Dehl 
mger (MetaUmrtschifK 1933. 12, 298-299).—Cf../.. this volume p' 189 41u
minium single crystals behave differently according to the“  method o Æ  
pa rat ion, those obtained by recrystallization show a well-defined point of 
inflection in the tensile curve corresponding with a vield-point, whereas those 
obtained directly from liquid aluminium show no such point and even with a 
very small stress, undergo a permanent deformation.-v G

f tete 0f Metals- l ' ^hunger (Metall- wiTiscnajt, 20/-210).—A systematic review of the mechanism of
^transformations m metals and the application thereto of ther2dynam?c

IM5 ^ 5  A“ a ;̂sis of Iron-Tin Alloys. W. F. Ehret and A. F. Westeren

Chem- *Soc"

“ î t - m ) . - ï k 5 S n d  f e s  ï

w m Æ i  1  SS1° c - with 23% nickcl and
S l t i  S i tcT rah : : k ha« a ty £  of lattice!v* * r i i /<̂  mckel consist of the hexagonal e-compound Ni r/w Zmc dissolves only 0-05% nickel {7¡-phase).-v. g! P "»**»».
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, p ,^le^ ron “ ®raftion ,P/ ii e.nls. i! om Platinized Asbestos. I). A. Richards 
(Phil. Mag.. 3 .*33, [vn], 16, i i8-i87).—Electron diffraction analysis of platin
ized asbestos suggests that platinization effects a splitting of* the asbestos 
fibre, so tha.t the platinum diffraction pattern is observed only after a com-
paratively high degree of platinization of thefibre has been effected.__J. S. G. T.
lo-jiP1.0- of Metallic Sodium. E. Wigner and F. Seitz (Phys. ¡Rev.,
l.ISS,|uj, 43, 1048).—Abstract of a paper read before the American Physical 

,he free-eleotron picture of metals is employed in an investigation 
of the binding properties of metallic sodium, such as heat of evaporation, 
lattice constant, and compressibility, under the assumption that the forms 
of the closed shells are not altered by metallic binding. The boundary con
ditions to be satisfied by the wave-functions of the outer electrons are derived 
irom consideration of crystal symmetry and the work of Bloch The 
Schroedmger equation for each electron is approximated by a spherically 
symmetric one about each atom ivhich is solved using the field of Prokofiev. 
I he extent to which interactions of electrons are contained in the picture is 
discussed. It is found that to each value of the lattice constant, d. there 
corresponds a definite energy that is to be associated with the electron in the 
lowest state. This energy is determined as a function of d. Because of the 

principle, only two electrons will possess this energy and the mean 
energy of all of the electrons is obtained by adding an appropriate correction, 
lne resulting curve possesses a minimum below the energy of the free atom, 
and from its characteristics the binding properties are determined with 
favourable agreement.—S. G.

The Crystal Structure of Tantalum Carbide. M. von Schwarz and 0. 
bunmia (MetaUwirlschtifi, 1933. 12, 298).—Pure tantalum carbide, TaC, has 
a cubic lattice of the sodium chloride type, a — 4-4460 +  0-0005 A._v. G.

The Unit Cell o£ Uranium Calculated from X-Ray Powder Method Data.
Thomas A. Wilson (Phys. Jiev., 1933, [iij. 43, 781).—Abstract of a paper read 
betore the American Physical Society. Photographs were supplied by W. P 
Jesse which had been obtained by allowing unfiltered iron X-radiation to 
graze the surface of a block of uranium which had been rendered plane by 
filing in hydrogen. The uranium was of the highest purity obtainable. The 
.»iock nas rotated by hand in the X-ray camera. Exposure lasted for 2? hrs. 
The photographs showed 13 different plane reflections. By a mathematical 
analysis based on vectors, the equation for the interplanar spacings of the 
parallelogram containing one uranium atom was found to be: Z-oi&id- =
. 7" *" +  r" 0-8/8/ti — 0-758(ft -j- k)l. The unit cell of uranium accord- 

has equal face perpendiculars of 2-535 A.U. in length, arranged in space 
at angles of 64°, 67° 45', and 67° 45', respectively. The volume of the cell is 

cubic A.U., which gives uranium an X-rav density of 19-32, as against 
18-68 reported previously, a difference of 3-3%.^—S. 0- ‘

Does the Change in Lattice Constants in Solid Solution Formation Depend 
on the Grain-Size ? Arthur Phillips and JR. M. Brick (MetaUwirtschafl, 1933,
12, 161-162).—The lattice parameter of a fine-grained polycrvstalline wire of 
aluminium containing 4-0% copper is the same as that of a coarse-grained 
wire containing 4-8% copper and of that of a single crystal containing 5-0% 
copper. These results have been confirmed by careful density measurements.

—y. G.
Concerning W. T. SproulTs Article on “  Diffraction of Low-Speed Electrons 

by a Tungsten Single Crystal.”  H. E. Farnsworth. G. P. Thompson iPhys. 
Rev., 1933, [iij, 44, 417-418).—Notes. H. E. F. suggests that the effects 
observed by Sproull (J., this volume, p. 306) for a tungsten crystal cut parallel 
to a (112) plane, are due to the fact that the heat-treatment caused evapora- 

et,°ked the surfa-ce so as to expose the more densely populated 
(011) planes. Under these conditions lines which Sproull took to be due to



702 Abstracts of Papers
the volum e condition w ould be due to  the surface condition, and vice versa. 
Sprotill's criticisms o f  F .’ s work {J. Opt. Scc.Amer.. 1927,15,290} are answered. 
G - P . T . also suggests that, owing to  the m ethod o f  preparation, the surface 
o f SprouR's ttmsstea crystal contained etch pits and pyramids w ith the (101) 
plane exposed. This w ould  also account for the low  value found for the inner 
potential, since, i f  the effects were due to  the surface effect o f  (101) planes, the 
full inner potential, which would on ly  be reached at a finite distance inside 
the crystal, w ould not com e into play.— W . H .-R , ^

Diffraction of Low-Speed Electrons. H . E . Farnsworth (PAw - Per., 1933, 
Ful. 43, T7S).—Abstract o f  a paper read before the American Physical Society. 
Experiments w ith  low-speed electrons have shown m any deviations from  the 
results to  be expected on  the basis o f  de Broglie's original relation. These 
deviations exist for normal incidence as w ell as for glancing angles of incidence 
used in  the Bragg m ethod, and m ay appear as a secondary o r  fine structure 
o f the main diffraction beams- The relative intensities o f  the various com 
ponents are extremely sensitive to  sm all changes in the angle o f  incidence. 
This results in large variations o f  the relative integrated intensities o f  the main 
diffraction beams' with small changes in  angle o f incidence. I t  thus appears 
that an understanding o f  the phenomenon should contain information on still 
obscure points in  the present view o f  the solid state, such, as the concept o f  
an average inner potential, deviations from  such an average value, and inter
action between electrons in crystals. The following further experiments have 
been undertaken to determine possible surface effects, and in particular the 
“  surface action ”  considered b y  v . L a n e : (1) a study o f  the characteristics 
o f  a th in  ffl-m o f  one metal deposited b y  evaporation on  a single crystal o f 
another m eta l; (2) investigation o f  resection from  opposite sides o f  a given 
set o f atom ic planes when using primary electrons --vMch enter different iaces 
o f the same crystal in the two- eases. The first experiment shows that the 
¿ne structure characteristics for the film are essentially the same as tcose  for 
a massive crystal o f  the same metal, and thus eliminates surface irregularities 
as a possible cam-e o f  fine structure differences. The second experiment 
indicates that there is an unsymmetrical reflection from, opposite sides o f  an  
atom ic plane, and appears to  have a significant bearing on  the interpretation 
o f  the Sine structure-— S. G.

On t ie  Precision Determination of Lattice Constants by the Kececc.cn 
Method. Frans W ever and Hermann Müller iM iti. K .~W- /» s í .  E  ixn.fi.'nch- 
«7W', 1933. 15, 5SM59).— T i »  accuracy o f  the determination o f  lattice con 
stants b y  the X -ray  refiectic-n m ethod on  plane films has been theoretically 
and experimentally investigated. The effect o f errors in  measuring (a) t i e  
interference lines and i t h e  distance between specimen and film is discussed 
and shown graphie&Uy. The errors in  ;«> can be determined only indirectly 
either by ia ch s  and \Veerts' extrapolation method .s e e .'. .  1930.43 . 32$. and 
Z. Kristi. 1932. S4>20? or by com parison w ith  a standard material.^ The latter 
m ethod is illustrated in  detail foe the ease in which, a thin film  o f  the stand- 
a id  is applied to  the specimen, the thickness o f  the film serving to  corree; Í« ) - 
The intensity distribution over the width o f  the interference lines is derived 
geom etrically: it is roughly symmetrical to. the position o f  the line with. ar. 
infinitely thin primary ray. The deviations; from  Bragg's reflection, taw 
caused b y  d if fr a c t» »  o f the X -rays d o  not produce displacement, but on ly 
broadening o f  the interference lines with. sufficiently cue-grained specimens, 
since the deviations o f  the rays on. entering- and leaving compensate one 
another.—J . \Y.

A  Saw T sse o f Crystal Sfeucfaa» JttoaeL George Glockler ( 8nv. $ci*
itutniA. TJ33. 4, 329}.-... A  eeiloph..inc model, which, is collapsible and
fits into a storage hex of dimensions about 12 X 7 V x  1 ? in. is illustrated.

— 3. S. 0 .  T .
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IV.—CORBOSION

(C o n tm n e d  fr o m  p p . CB1—C 2 5 .)

On the Action of Cupriferous Tap-Water on Alnimnfnm. L. W. Haase 
(MeUdluirtiichqft, 1933, 12, 137; and {translation} LigU Metals Beseank, 
3933, 2, (34), 10—12).—Copper can be deposited in a metallic form from 
■water only when the "water contains sulphuric acid; since this is never 
tie  case trith lap-Trater, corrosion pits in aluminium Ts'hieh are surrounded 
by cupriferous corrodon products can be explained only on tbe assumption 
that, during tbe fabrication of the aluminium, small specks of copper have 
been introduced, c.g. during rolling, and that these haTe given rise to the 
corrosi on.—v. G.

Composition of the Patina on a Modem Bronze Statue. Kutherford J. 
Gettens (Tech.Studhn Field Fine Arte, 1933, 2, (1), 31-33; C. Abe., 1933, 27, 
■4514}.—Examination of the surface of the bronze statue of Nathan Hale, 
erected about 1895, showed the presence of an inner, very thin laver of rtd 
Ca£0 or cuprite, a middle green layer (constituting the patina) consist
ing mostly of basic copper sulphate (corresponding approximately to 
SCpO-SGj-SHjO, or antlerite) and containing a considerable amount of tin 
oxide, and an outside layer consisting of a mixture of B oot and finely-divided 
S;0, {derived from "srind-borne material).—S. G.

Some Observations on the Corrosion of Lead. A  H. Loveless. T. A  S. 
Davies, and W. Wright (Jfcfe. Ini. (Ltmd.), 1933, 42, 614-616).—Abstract 
from J. Hoy. Jeci. CciL [OUzzgou), 3933, 3, !l), 57-04. See J., this volume, 
p. SOS.—J. EL IV.

The Atmospheric Corrosion ol Magnesium. L. Whitby (Tram. Faraday 
Soc~, 1933, 29, 844—853).—l i  eight increnKnt/time curves have been obtained 
for magnesium (99-9%) exposed to outdoor atmospheres for 217 days and to 
indoor atmospheres for 412 days. In the latter case the rate of "corrosion 
depends on the relative humidity, and "with constant relative humidity 
the "weight increment is probably a linear function of the time. The film of 
corrosion products, however, slowly becomes protective owing to the closing 
of tbe pores by secondary reactions. The primary film consists of magnesium 
hydroxide ■which subsequently becomes converted into hydrated carbonate 
and sulphate; in both stages a critical relative humidity is necessary to 
promote the reaction. After 412 days the film contained 4#-5 % magnesium 
carbonate, 9-8% magnesium sulphate, 16-3% magnesium hydroxide, and 
27-4% water. Film formation in the open air follows a similar course to that 
indoors, except that there is an intermittent leaching out of soluble sulphate 
by the rain; during ensuing dry periods the film again thickens but no pro
tective film is ever obtained After 217 days’ outdoor exposure the film 
consisted of 61-5% magnesium carbonate trihydrate, 26-7%, magnesium 
sulphate icptabydrate, fj- 4% magnesium hydroxide, 2-5% carbonaceous 
matter, and 2-9% ferric oxide ~  alumina.—A* K. P.

The Dissolution of Magnesium in Aqueous Salt Solutions.—JL L. Whitby 
(Ttgh*. Earaday £oc., 1933,29, 853}.—CL this volume,p. 356. No evidence
could be found to support the theory that nitride ana oxide inclusions in 
magnesium act as cathodes or as nuclei for anodic attack in sodium chloride 
solutions. Analysis of a dissolution—time curve of a sample of magnesium 
T»'Mch gave accelerated attack with time in 0-13'-sodium chloride solution 
indicates that the acceleration -was caused by progressive «deposition of the 
more noble impurities in the metal (chiefly copper and iron). Impurities 
haTe a marked effect on the rate of dissolution of magnesium in. 0-33'-sodium 
chloride solution, but very little effect in 0-0023'-sodium chloride or in 0-33- 
sodium sulphate solution; the initial rate of dissolution is practically inde



704 Abstracts of Papers
pendent of the nature of the impurities and of the concentration of the 
corrosive solution.—A. R. P.

Zinc in Dry Batteries. E. Schrader (Mel. Ind. (Land.), 1933, 42, 659-662, 
667).—Abstracted from Z. Metallkunde, 1931. 23, 301. See this J., 1932, 50, 
435.—J. H. W.

Corrosion of Light Metals. Freeman Horn (Meeh. World, 1933, 93, 75-76). 
Duralumin (ibid., 99). Corrosion of Magnesium (ibid., 100). Corrosion Test
ing of Light Metals (ibid., 126-127). Corrosion-Fatigue of Light Metals (ibid.. 
167). Prevention of Corrosion in Light Metals (ibid., 242-243).—Abstracts of 
a paper read before the Chemical Engineering Group of the Society of Chemical 
Industry. See J., this volume, p. 307.—F. J.

Corrosion of Metals in Salt Solutions and Sea-Water. G. D. Bengough 
(Chon, and Ind., 1933, 52, 195-210, 22S-239).—The paper is a series of four 
lectures, which give a comprehensive survey of a wide range of work, much 
of which has been published in the Proceedings of the Royal Society during 
recent years. A large part of the work refers to ferrous materials, but an 
account is also given of the corrosion of zinc in very dilute solutions of potas
sium chloride and potassium sulphate. Factors influencing general corrosion 
in salt solutions are discussed, and the experimental method of attack, using 
apparently stagnant solutions, is described in detail. It is shown that under 
such conditions corrosion is controlled by two simultaneous mechanisms, 
(1) displacement of hydrogen gas, (2) absorption of oxygen. Corrosion curves 
given for zinc in very dilute solutions of potassium chloride are said to be of 
historical interest as'being the first complete set ever published for any of the 
metals which corrode both by oxygen absorption and hydrogen evolution. 
Spectroscopically pure zinc gives much less hydrogen evolution than ordinary 
commercially pure zinc, but the oxygen absorption rate is quite similar, mak
ing allowance for the effect of the hydrogen. The distribution of corrosion 
over the surface of specimens has also been studied and is illustrated with 
respect to zinc by means of a series of photomicrographs. The reactions 
occurring at cathodie and anodic regions and the factors controlling dis
tribution of corrosion are discussed.—E. S. H.

Deterioration and Restoration, with Especial Reference to Metallic Exhibits. 
Alexander Scott (Museums J.. 1933, 33, 4-S; Tech. Studies Field Fine Arts. 
1933, 2, (1), 53: C. Abs., 1933. 27, 4505).—Salts in the soil that are particu
larly destructive of metallic objects are sodium and calcium chlorides and 
nitrates and calcium sulphate, sodium chloridc being the most active. It 
does not affect gold, but silver is rapidly changed to silver chloride or to a 
“ horn silver”  with a largo chlorine content. With copper, iron, and bronze, 
a relatively small amount of sodium chloride acting in the presence of air and 
water may start a cycle of chloride, oxychloride, oxide or carbonate which 
will reduce the metal to a mass of these compounds. Treatment of corroded 
silver and copper must begin with complete removal of all traces of chlorine, 
which in many eases can be effected by soaking for several days in strong 
sodium sesquicarbonate solution, followed by thorough washing. HCOOH is 
indicated as the best for cleaning, because the HCOOAg can be easily decom
posed into carbon dioxide and silver. Sulphuric or hydrochloric acids should 
not be used in the treatment of copper and bronze, but 3% aqueous citric acid 
is safe and effective. Application of granulated zinc in a dilute sodium 
hvdroxide solution is preferable to actual electrolysis. Comparatively little 
can be done for iron objects when they carry a heavy crust of black iron 
oxide. Presence of active corrosion is usually shown by the appearance on 
the surface of brown liquid drops giving tests for chlorine, and the pieces may 
be immersed in or boiled with sodium hydroxide solution and granulated zinc. 
A test of the effectiveness of the treatment is exposure in a very moist atmo



sphere for 4-5 weeks; if freed of chlorine it will not show pinhead drops in 
this time.—S. G.

Some Comparative Corrosion-Fatigue Tests Employing Two Types of 
Stressing Action. H. J. Gough and I). G. Sopwith (Engineering, 1933, 135, 
/5-7S).—An abridged account of a paper read before the Iron and Steel 
Institute. See J., this volume, p. 309.—W. P. R.
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V.— PROTECTION
{Other than Electrodeposition.)

(Continued from pp. C3G-G39.)
Electrolytic Oxidation of Aluminium. Anon. {Ob&ftiichenizchnikf 

1933, 10, 175-178).—A review of modem procedures of producing protective 
and decorative films on aluminium.—A. E. P.

The Electrolytic Oxidation Process [for the Protection of Aluminium and 
Its Alloys.] Hans Schmitt (OberlUkheiiUchnik, 1933, 10, 217-219).—The 
merits of various anodic oxidation processes are discussed.—A. E. P.

Anodic Polarization of Aluminium and Its Alloys as a Protection Against 
Corrosion. . Kroenig and I. Kazakov (Zvelnye ilelaUy (The Non-Ferrous 
Metals), 1932, 505-512; C. Abs., 1933, 27, 4.016).—[In Radian.] A descrip
tion is given of the anodic polarization methods used in the Central Aero- 
Hydrodynamical Institute, Moscow. Anodic polarization increases con- 
siderablv the resistance of aluminium and Duralumin to corrosion bv ŝ a- 
water.—S. G.

Coating and Colouring Aluminium by Alumilite Process. H. Bengston and 
* ■ , :  Pettit [Chem. and Met. Eng., 1933, 40, 135).—Abstracted from 

Machinist (Eur. Edn.), 1933, 77, 70-79; see J., this voL, pp. 245, 310.—F. J.
Testing the Thickness of Zinc on Galvanized Wire. Z. I>vakonova {Zvtinyr, 

MeiMy [Tin Non-Ferrous Metals), 1932, 550-552; C. Abe.,'1923, 27,4514).—
1 Russian.] By the use of a solution of A%Og in sulphuric acid, zinc oxide 
and zinc can be uniformly dissolved. By dipping a wire, previously cleaned 
m benzene or ether, into such a solution and holding for 15 seconds from the 
moment of the appearance of the first bubbles, a layer of zinc 0-0001 cm. 
thick is dissolved off. The wire is then washed in water and quickly dipped 
into a concentrated solution of ammonium sulphide. II any bare iron is 
present, black spots due to the formation of FeS will appear on. the portions 
°I the wire unprotected by zinc. To ascertain the presence of ferrous sulphide 
the wire is placed for a short time in strong acetic acid (3 cJ S .j, removed, arid 
2-3 drops of potassium femcyanide are added to the solution. The change 
m the colour of the solution indicates the presenoe of iron,—8. G.

Artificial Production of Natural Protective Coatings [on Metals1, Anon. 
(Chem.-Zeit., 1933, 57, G62-G63),—Modem methods of producing protective 
films on aluminium, copper, and zinc are briefly outlined.—A. K. P.

Metal Spraying: A Review of the Process. W. E. Ballard (fndv-4. G-uvs,
I ¿¿2, 13, 203-209).—After a historical g urvey of the process, the Sehoop 
pistol is described. It is supplied with air at SO lb, pressure, eyiktder oxygen, 
and fuel gas. The air drives a turbine which is geared to roils gripping the 
■wire of metal to be sprayed. About 15 ft.® of air is used per minute, and the 
consumption of fuel gas and oxygen varies according to the metal, lead requir- 
mg 1J ft.* of oxygen and 4 ft.® of hydrogen, whilst stainless steel require# 40 
ft.* of oxygen and 100 ft.* of hydrogen per I lb. eprayedL The usual metal 
loss is about 15% The approximate cocsaj»|4ion of metal per hr. in the 
pistol is fox lead, 15 lb.; tin, 7 lb.; zinc, 5 lb.; aluminium and oopper, J| 3b. 
By means of special nozzles, long tubes and orifices of email diameter can be 
sprayed. The surface of the article to be sprayed mast be roughened This
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can bo done, in the case of metals, by sand-blasting, but acid etching is useless. 
Porosity of the coatings can be overcome by chemical doping, heat-treatment, 
or mechanical battering. The applications of sprayed coatings of zinc, lead, 
tin, aluminium, and nickel are described.—H. W. G. H.

Protective Painting of Metal Work. S. C. Britton and U. R. Evans (Iron 
Age, 1933, 132, 23 and 68).—Abstract of a paper read before the Electro
chemical Society. See J., this volume, p. 556.—<J. H. W.

V I—ELECTRODEPOSITION
(Continued from pp. G39-G12.)

Technique of Electrodeposition of Cadmium. F. Pietrafesa and E. Lotti 
(Galvano, 1933, (16), 23-26; (17), 24-26).—Translated from Metallurgia 
italiana, 1933, 25, 167-173. See J., this volume, p. 445.—E. S. H.

Porosity in Cadmium Coatings on Steel. S. G. Clarke (Met. hid. (N.Y.), 
1933, 31, 307).—Abstract of a paper read before the Electrodepositors’ Tech
nical Society. See J., this volume, p. 506.—I. SI.

Discussion on Electrodeposited Cadmium. ------(Met. Ind. (Lond.), 1933,
43, 331-333).—Summary of the discussion of a paper presented by S. G. 
Clarko to the Electrodepositors’ Technical Society. See J., this volume, p. 
506.—J. H. W.

Prevention of Discoloration of Cadmium Plate. Gustaf Soderberg (Metal 
Cleaning and Finishing, 1932, 4, 561-562).—Cf. J., this volume, p. 27.—S. G.

The Electrodeposition of Ternary Alloys of Cadmium, Zinc, and Antimony. 
Lawrence E. Stout and Leonard Goldstein (Trans. Eleclrochem. Soc., 1933, 
63, 99-119; and Metal Cleaning and Finishing, 1933, 5, 257-260.—See J., this 
volume, p. 249.—S. G.

Advances in Chromium Plating. Anon. (Oberjlachentechnik, 1933, 10, 
219-221).—A review.—A. R. P.

Shaped Anodes in Chromium Plating. R. J. Piersol (Metal Cleaning and 
Finishing, 1933, 5, 235-238; C. Abs., 1933, 27, 4485).—Special designs of 
anodes required for the various shapes of inside surface for securing uniform 
current density in chromium plating are discussed.—S. G.

Replating Hard Chromium. R. J. Piersol (Metal Cleaning and Finishing, 
1933, 5 ,279-2S2; C. Abs., 1933, 27,4485).—A method for chromium replating 
is described (U.S. Patent 1,774,901) with which successive layers of chromium 
have been deposited to a total thinness of 0-5 in.—S. G.

Shading in Chromium Plating. R. J. Piersol (Metal Cleaning and Finish
ing, 1933, 5, 207-210; C. Abs., 1933, 27, 4485).—P. discusses the principles 
of calculating the current density to be employed in the chromium plating of 
irregularly-shaped articles so as' to avoid “ shading.” —S. G.

Chromium Plating of Considerable Thickness. R. J. Piersol (Galvano, 
1933, (9), 25-27, (10), 23-25).—Translated from Chem. and Met. Eng., 1931,
38, 445-448. See this J., 1932, 50, 46.—E. S. H.

The Determination of the Sulphate Content of Chromium-Plating Baths. 
K. W. Fröhlich (Mitt. Forschungsinst. Edelmetalle, 1933, 7, 64-65).—Removal 
of the chromium and other metals from the plating solution prior to deter
mination of the sulphate content by the barium chloride method is unneces
sary for technical purposes.—A. R. P.

Note on the Electrodeposition of Copper. E. Vuigner (J. Four elect., 1933, 
42, 363-367).—As a result of a series of experiments, it is concluded that a 
superior quality of copper deposits with the minimum expenditure of current 
can be obtained by the following means: using anodes of well-refined copper; 
using cores prepared in a pure electrolyte with a moderate current; main
taining the baths at a sufficiently constant temperature and avoiding any 
addition of chlorine or of glue.—J. H. W.



, , ,  ̂ he. Eleotrodep°sition of Magnesium. D. M. Overcash and F. C. ¡Mathers 
(j/ei. Ind. (Land.), 1933, 43, 473-474).—Abstract of a paper read before the 
Electrochemical Society. See J., this volume, p. 558.—J. H. W.

The Influence of the Composition and Acidity of the Electrolyte on the 
Characteristics of Nickel Deposits. D. J. Macnaughtan, G. E. Gardam, and

11 • Hammond (Trans. Faraday Soc., 1933, 29, 729-754).—The surface 
appearance and ^nne,l hardness of nickel deposited from sulphate solutions
o different pn containing one or more of the following : boric acid, potassium 
sulphate, potassium chloride, nickel chloride, have been examined and the 
results are shown in photographs and curves; the cathode efficiencies of the 
various electrolytes have also been determined. In all cases solutions of high 
Pn give the hardest deposits, reduction in pa rapidly producing reduction in 
hardness until a critical pB is reached. In solutions containing chlorides 
little change in hardness occurs below the critical pu; the deposit from such 
solutions containing potassium is harder than that from solutions free from 
this metal. In chloride-free solutions, however, the hardness of the deposits 
rises with reduction in pu below the critical value, and eventually reaches a 
well-denned maximum, after which further reduction in pu produces softer 
plates especially when potassium is present. That the great hardness of 
deposits from high pa solutions is due to the occlusion of basic material has 
been confirmed, but no direct relation can be found between the hardness and 
the amount of hydrogen discharged. It is suggested that the basic material 
is irst formed in the colloidal state by depletion of hydrogen ions from the 
liquid around the cathode and is positively charged so that it migrates towards 
the cathode and is deposited on the crystal faces, thereby restraining «rain 
growth, and thus causing a hard fine-grained deposit to be formed. Negatively 
c laiged anions tend to flocculate the basic material, and the resulting neutral 
precipitate is either swept into the body of the solution and there dissolved, 
or remains as an obstructive or semi-permeable membrane in the neighbour
hood of the cathode. Chloride ions have a greater flocculating effect than 
sulphate ions, whilst potassium ions tend to oppose flocculation. In the 
absence of chloride ions the flocculated precipitate appears to hinder the free 
movement of the solution, and thus promotes formation of more colloid; this 
effect is less when potassium is present. The action of these phenomena in 
determiningthe hardness of the deposits at various pn values is critically 
discussed. Pitting appears to be associated with the absence of potassium 
and the presence of chloride, and to depend on the jjh of the solution, never 
appearing when the pa is less than 2‘6; it reaches a maximum in the pu range 
in which the. greatest quantity of flocculated matter is produced. The 
influence of chloride in stimulating, and potassium ions in inhibiting, pitting is 
;lu,s... .ca y associated with their respective actions in flocculating and 

stabilizing the basic material.—A. B. P.
. r Scientific Control of Electro-Deposits of Nickel and Chromium in Industry.
t J*»Hay (C/nm. et Ind., 1930, Special No. (March), 253-262).—See abstract 
Irom another source, this 1931, 47, 41.—S. G.
( ir ̂ raf^°al Plating. The Deposition of Nickel-Solutions. E. A. Ollard 
(Met. hid: (Land.), 1933, 43, 377-378).—The use of a knowledge of the pa 
value and the nickel ion concentration in the control of nickel plating solutions 
is explained. See J., this volume, p. 558.—J. H. W.

Deposition of Nickel-Cobalt Alloys. S. A. Pletenew and W. W. Kuznetzova
i l  L ,  (Land.), 1933, 42, 598).—Short abstract from Z. Elektrochem., 1933,
39, 201-204. See this volume, p. 312.—J. H. W.
10‘}?*/ioUSo*0n on Elec*r°deposition of Palladium. ------(Met. Ind. (Loud.),
tJoo, 43, 203-204).—Summary of the discussion of a paper by B. H. Atkinson 
and A. B. Baper, read before the Electrodepositors’ Technical Society. See
J., this volume, p. 509.—J. H. W.
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Recent Advances in the Electrolytic Deposition of the Platinum Metals.

Anon. (Olmflächentechnik, 1933, 10, 201-202).—A review of recent German, 
American, and British patents dealing with platinum-, palladium-, and 
rhodium-plating.—A. R. P.

A New Method of Testing Plating Baths and Its Application to Silver- and 
Copper-Plating. K. W. Fröhlich (Mitt. Forschungsinst. Edelmetalle, 1933, 7, 
37-44).—The wearing qualities of electrolytic, deposits may be determined by- 
measuring the quantity of sand which, when allowed to fall in a thin stream 
on a flat plate, just causes the base metal to bo exposed. The sand, which 
should pass a 30 mesh but be retained on a 50 mesh, is placed in a funnel pro
vided with a long tube terminating just above the plate, which is inclined at 
an angle of 45°. Tests on silver-plates produced from baths of varying 
composition under various conditions have shown that the proportion of free 
cyanide and alkali carbonate, and considerable variations in the temperature 
have practically no effect on the rate of wear of the plate; high current density 
gives a slightly harder plate, but substitution of sodium salts for potassium 
salts is without effect. With a current density of 2 amp./dm.2 increase in the 
free acidity of sulphate copper-plating baths from 0 to 30 grin./litre decreases 
the rate of wear by about 30%; reduction of the current density, however, 
reduces the resistance to wear.—A. R. P.

Silver Plating of Alloys Containing Phosphorus. A Contribution to the
Question of Electrolytic Degreasing. ------ Moser, K. W. Fröhlich, and E.
Raub (Metall u. Erz, 1933, 46, 562-565).—In melting S30-fine silver alloys in 
Germany phosphor-copper is almost invariably used as deoxidizer, and 
frequently as much as 0-1% phosphorus is left in the alloy. When examined 
under the microscope, this phosphorus is seen to be present as the ternary 
silvcr-eopper-eopper phosphide eutectic regularly distributed as minute 
particles along the grain boundaries. After fabrication of the metal into 
articles, the general practice is to silver-plate to produce a high-quality finish; 
frequently this plate is exceedingly porous and badly adherent. The cause 
of this trouble has oeen traced to the action of nascent hydrogen, produced 
in the electrolytic degreasing vat, on the phosphide eutectic; hydrogen phos
phide is evolved and the surface becomcs pitted, and these pits entrap gas 
which produces the pores in the plate. Satisfactory plating can bo obtained 
if the articles are degreased by boiling in an alkali cleaner or brushed with an 
alkaline solution without the use of a current.—A. R. P.

New Facts in the Field of Silver-Plating. Anon. (Oberflächentechnik, 1933,
10, 165-167).—A review of reccnt work.—A. R. P.

The Nature of Spongy Zinc Deposits Obtained by the Electrolysis of Aqueous 
Solutions of Zinc Sulphate. W. S. Sebborn (Trans. Faraday Soc., 1933, 29, 
825-829).—The formation of spongy zinc deposits during tho deposition of 
zinc from sulphate solutions is connected with tho production of zinc hydr
oxide at the cathode. Thus under conditions which produce a spongy deposit 
on a vertical cathode coherent deposits are obtained on a horizontal cathode 
in a still solution, since any zinc hydroxide formed is then kept from contact 
with the metal by the surface effect of hydrogen bubbles. Analysis of the 
spongy metal showed it to contain about 80% of zinc metal, the remainder 
being zinc oxide, hydroxide, basic carbonate, and basic sulphate. These 
facts support the theory of Forster and Günther that sponge formation is 
due to formation of zinc hydroxide by reaction of zinc ions with hydroxyl 
ions at the cathode, and the subsequent occlusion of the hydroxide in the 
deposit whereby crystal growth is retarded. Tho production of spongy 
deposits is favoured by a high current density and by a low metal concen
tration.—A. R- P.

Zinc or Cadmium Plating. S. Wemick (Galvano, 1932, (3), 19-25).— 
Translated from J. Electroplaters' and Depositors' Tech. Soc., 1931, 6, 129-152. 
See this J., 1931, 47, 357.—E. S. H.
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New Electrolytic Deposits. H. Krause (Feinmechanik u. Präzision, 1933,
41, 106-108; C. Abs., 1933, 27, 4486).—A review. Platinum, palladium, 
gold, silver, rhodium, indium, molybdenum, tungsten, &c., are used. 
Rhodium deposits are recommended where hardness is of importance. It is 
best deposited from a sulphate bath containing 1 grm. rhodium per litre, and 
requiring 4-6 v. ; it develops a noxious mist. Molybdenum is deposited from 
a solution of 10 grm. ammonium molybdate and 10-20 grm. ammonium nitrate 
in 1 litre of water, with 0-2-0-3 amp./dm.2 at about 2 v. ; a fine black deposit is 
obtained.—S. G.

Specifications for Electrodeposits. Marcel Ballay (Aciers spéciaux, 1933, 
8, 240-257).—The specifications of electrodeposits which may be required 
by a user are considered, and in particular : the quality of the deposits, their 
adherence, their thickness, methods of solution of copper, nickel, chromium, 
silver, zinc, and cadmium deposits, porosity, corrosion resistance, their hard
ness and fragility, and standard commercial specifications.—J. H. W.

On the Measurement of the Throwing Power of Plating Baths. A. Onit- 
chenko (Z. Elektrochem., 1933, 39, 815-818).-—-The efficiency of plating baths 
as regards throwing power and ability to fill cavities and produce an adherent 
metal deposit is discussed. A simple method of accurately and quickly deter
mining these properties and the factors governing throwing power are 
described.—J. H. W.

Cleaning in Acids before Electrodeposition. [Clayton M. Hoffl (Galvano,
1932, (5), 23-27).—Translated from Brass World, "1931, 27, 129-131. See 
this J., 1931, 47, 496.—E. S. H.

V II—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition and Electro-Refining.)

(Continued from p. C42.)
The Electro-Deposition of Beryllium. Anon. (Metallurgist (Suppt. to 

Engineer), 1933, 9, 50-52).—A review of the methods of production of beryl
lium by fusion electrolysis above 500° C. from a bath of beryllium and sodium 
fluorides, on to a copper cathode. Heat-treatment leads to the gradual 
diffusion of the beryllium throughout the mass with the formation of a 
homogeneous alloy.—R. G.

The Deposition of Beryllium on Copper and Other Metals in Fused Electro
lytes. H. Fischer and W. Schwan (Helallwirtschaft, 1933, 12, 187-189).— 
An adherent film of beryllium can be deposited on copper by electrolysis at 
800° C. of a 3 : 1 molecular mixture of beryllium and sodium fluorides. Am
monium fluoride is added to the bath during molting to ensure expulsion of 
the last traces of water. The current yield falls if the temperature is raised 
or lowered or if the current density is above 1000 amp./dm.2. The deposited 
film first consists of a copper-beryllium alloy but the copper content decreases 
as the film thickens, until, when pure beryllium begins to be deposited, the 
film no longer is adherent but becomes powdery.—v. G.

Production of Oxygen-Free Electrolytic Copper. Anon. (Met. Ind. (Land.),
1932, 40, 617).—Abstracted from Metallwirtscliaft, 1932, 11, 68. Cf. Met. 
Ind. (Lond.), 1932, 40, 637).—J. H. W.

Faraday and His Electrochemical Researches. R. S. Hutton (Met. Ind. 
(Lond.), 1933, 43, 329-330, 379-380).—See J., this volume, p. 561.—J. H. W.

VIII.—REFINING
(Continued from p. G-13.)

The Electrolytic Refining of Mercury. E. Newbery and S. M. Naude 
(Met. Ind. (Lond.), 1933, 43, 415-418).—Summary of a paper read before the 
Electrochemical Society. See J., this volume, p. 562.—J. H. W.
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IX.-ANALYSIS

(Continued from pp. 641-416.)
The Most Important Advances in Analytical Chemistry in the Past Year.

R. Frcscnius (Angeiv. Chem., 1933, 46, 615-618).—A review with especial 
reference to now methods of detecting and determining the metals.—A. R. P.

New List of Standard Samples. Anon. (J. Franklin Inst., 1933, 215, 486). 
-—A supplement to the U.S. Bur. Stand. Circ. No. 25, contains a new list of 
standard samples for use in chemical analyses. A number of non-ferrous 
alloys is included.—S. V. W.

Some Practical Applications of X-Ray Analysis. V. E. Pullin (Met. Ind. 
(Lond.), 1933, 43, 393; discussion, 393-394).—Abstract of a paper read before 
the Midland Metallurgical Society. The principles underlying X-ray analysis 
and the practical applications of this method to the analysis of metals and 
alloys are briefly described.—J. H. W.

Spectrographic Recognition of Small Quantities, “  Traces ”  [of Impurities 
in Metals]. Walther Gerlach (Angew. Chem., 1933, 46, 557-562).—The use 
of the spectrograph in detecting traces of impurities in “ commercially pure ” 
metals is described with reference to specific examples. The purest platinum 
obtainable shows two very faint copper lines, but ordinary chemically pure 
platinum shows the lines of copper, silver, palladium, rhodium, nickel, and, 
if it has been melted on lime, calcium. All commercial qualities of pure 
aluminium contain silver, cadmium, copper, chromium, iron, gallium, man
ganese, nickel, lead, silicon, titanium, vanadium, and zinc; German aluminium 
is particularly rich in gallium, Italian in titanium, and American frequently 
contains scandium.—A. R. P.

Quantitative X-Ray Analysis of Iron Alloys. S. Shimur and M. Takasu 
(J. Iron Steel Inst. Japan, 1930, 16, 961-970; Brit. Chem. Abs., 1932, [B], 
26).—[In Japanese.] With Fe-Mn-Ni alloys the results were largely in error 
(Mn 0-25%, Ni 0-5-15%).—S. G.

Studies on Eliminating the Effects of P04-Radical in Qualitative Analysis. 
—I. Saburo Ishimaru (Kinzoku no Kenkyu, 1933, 10, 423-430).—[In 
Japanese, with English abstract.] The precipitation of P O /" with Fe"‘ salt 
is preferred to precipitation with Pb" salt.—A. R. P.

Analysis of Tin, Antimony, Lead, Bismuth Alloy. Gordon Abbey (Chemist- 
Analyst, 1933, 22, (4), 14-15).—For alloys containing 10-30% Sn, 30-40% Pb, 
and 30-40% Bi the Sn is determined by titration with NaI03, and the Sb 
with KMnOj. The Pb is determined gravimetrically as sulphate, and the 
Bi in the filtrate from the PbS04.—A. R. P.

Method for the Determination of Bismuth in Refined Lead. J. E. Hendrick 
(Chemist-Analyst, 1933, 22, (4), 15).—Double precipitation of BiOCl is recom
mended iising a 25 grm. sample of Pb.—A. R. P.

Determination of Calcium in Lead-Calcium Alloys of Low Calcium Content. 
Beverly L. Clarke and Leland A. Wooten (Indust. and Eng. Chem. (Analyt. 
Erin.), 1933, 5,313-315).—The Pb (20 grm.) is dissolved in 100 c.c. of 1: 3 HjST03 
and the Pb precipitated with 20 c.c. of 1 : 1 H2S04. The filtrate (150-175 c.c.) 
is neutralized with NH,0H, and 15 c.c. excess of NH40H are added, followed, 
after filtration, by 30 c.c. of 95% C2H5OH and 2 grm. of (NH4)2C20 4; after 
boiling for 3 minutes and cooling to 45°-55° C., the CaC20 4 is collected in a 
porous glass crucible, washed first with 1% (NH4)2C204, then with NH4OH, 
and dissolved in H2SO, for titration with KMn04.—A. R. P.

Determination of Lead, Copper, and Manganese in Manganese Bronze. 
James Brinn (Chemist-Analyst, 1933, 22, (2), 14-15).—Pb is determined as 
PbS04, Mn by precipitation with (NH,)2S2Os and conversion into Mn2P20,, 
and Cu by electrolysis.—A. R. P.



Detection and Determination o£ Lead in [Tinplate] Preserving Cans. ------
Cheftel (Ann. Falsi/., 1932, 25, 150-157; Brit. Chan. Abs., 1932, [B], 606).— 
In testing for Pb in tinplate, C. emphasizes the great importance of ensuring 
that very minute droplets of Pb solder, sometimes far removed from the scams, 
are not included in the test-sample. It is recommended first to search the 
selected surface with a lens, then to heat the tinplate over a small flame, and 
scrape with a nickel knife. For analysis, 20 mg. of such metallic dust are 
evaporated with 2 c.c. of concentrated HNO.,. The process is thrice repeated 
and the residue taken up with H20, filtered from metastannic acid, and the 
Pb in the filtrate determined in the usual way.—S. G.

Tantalum and Columbium [Niobium] Cathodes vs. Platinum Cathodes for 
Electro-Analysis. D. F. Calhano and C. Malcolm Alber (Trans. Eledrochem. 
Soc., 1933, 63, 173-179).—See this J., 1933, 53, 316.—S. G.
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X.—LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ Testing ”  and “  Pyromctry.” )

(Continued from pp. G49-G50.)
A Thermocouple Potentiometer. A. Egcrton and A. R. Ubbelohde (J. 

Sci. Instruments, 1933, 10, (10), 310-311).—This instrument is of the type in 
which the greater part of the e.m.f. of the thermocouple is balanced against 
a known p.d. which can be varied in steps, and the small residual e.m.f. read 
on a sensitive millivoltmeter. The known p.d. are obtained by mounting 
twelve or more copper-Constantan thermo-couples in series, with the hot and 
cold junctions in two accurately controlled thermostats. The temperature 
difference of the thermostats is adjusted so that the e.m.f. of each copper- 
Constantan element corresponds with 100° C. of the main couple. In order 
to keep the resistance in the circuit constant, copper resistances equal to those 
of the Constantan elements are automatically cut out as the latter are inserted.

—W. H.-R.
Temperature Measuring and Regulating Instruments. A. Grunwald (Sie

mens Rev., 1933, 9, (2), 32-37).—Reviews the Siemens instruments for tem
perature measurement and regulation. Mention is made of “  Sinterkorund,” 
(sintered corundum), a pure aluminium oxide, fired at 1800° C. by a special 
process and used for thermocouple protective tubes. See J., this volume, 
p. 656.—R. Gr.

Universal Chamber for X-Ray Photographs. K. V. Vasil’ev (Trans. Inst. 
Econ. Mineral (U.S.S.R.), No. 55, 1932, 20-31; C. Abs., 1933, 27, 4444).— 
[In Russian.] The tube of the Debye-Scherrer type is adopted for taking 
exposure by different methods. The Debye chamber is enlarged to permit 
exposures by the Laue method, while the insertion of a watch mechanism 
permits rotation of the crystal during the exposure. All diaphragms are 
demountable and the object might be located at any desired position. It is 
possible to use either the transmitted or reflected rays.—S. G.

XI.— PHYSICAL AND MECHANICAL TESTING AND 
RADIOLOGY

(Continued from pp. 651-030.)
Energy Loss Testing of Magnetic Materials Utilizing a Single Strip Specimen.

C. Dannatt (J. Sci. Instruments, 1933, 10, 276-285).—Describes a method for 
measuring the energy loss in magnetic materials under alternating magnetiza
tion. The tester takes a specimen 12 in. long with a maximum of 4 in. wide.



The chief advantage compared with other methods is that the actual quality 
of a single piecc is obtained, instead of the average quality of a number of 
pieces in parallel, so that studies of the efiect of direction of rolling, variation 
in properties with sheet position, Sc., may be rapidly and accurately made. 
The small size of the specimen makes the method'useful in metallurgical 
research. The theory of the method is given in the appendices.—W. H.-R.

On the Problem of the Fatigue Limit with Polyaxial Stresses. K. Hohencm- 
ser and W. Prager (Metallwirtschaft, 1933, 12, 342-343).—Fatigue tests are 
described with a machine by means of which thin-walled tubes can be sub
mitted simultaneously to (a) alternating and static tensile or compression 
stresses, or (b) alternating and static torsional stresses and static internal 
pressure.—v. G.

The Deep-Drawing Test. A. Ivrecek (Metallwirtschaft, 1933, 12, 189-192). 
•—A modification of the Erichsen test is described, and the influence of the 
width of the test-picce on the values obtained has been determined.—v. G.

A New Method for the Measurement of the Modulus of Elasticity. P. Le 
Holland and P. Sorin (Metallurgist (Suppt. to Engineer), 1933, 9, 63-64).— 
A summary of a paper by Le R. and S. (Rev. MU., 1933, 30, 112-116). See 
J., this volume, p. 518.—R. G.

Hardness Testing of Metallic Structural Materials. Johann Gieth (Werk- 
stalt v■ Betrieb, 1933, 66, 316-321).—Existing methods of hardness testing are 
classified as follows : static and dynamic impression methods, impact and 
rebound tests, and scratch-hardness testing. A description is given of the 
best-known processes, with some remarks as to the special applicability of 
each. Brinell hardnesses for a 3000-kg. load and 10 mm. diam. ball" are 
tabulated for a variety of ferrous and non-ferrous materials; a series of 
scratch-hardness values on the Mohs and Martens scales is also given.—P. R.

Hardness Values for Electrochemical Products. Raymond R. Ridgway] 
Archibald H. Ballard, and Bruce L. Bailey (Trans. Electrochem. Soc., 1933, 63 
369-392 ; discussion, 392-393).—See this J., 1933, 53, 375.—S. G.

Simplified Hardness Tester. Anon. (Canad. Mach., 1933, 44, (10), 36).— 
See J., this volume, pp. 568, 569.—P. M. C. R.

RADIOLOGY
Radium in Engineering Practice. V. E. Pullin (Proc. Inst. Mech. Eng., 

1933, 124, 305-322; and (summaries) Engineer, 1933, 155, 304-306; Enq- 
ineermg, 1933, 135, 340-342: Met. Ind. (Lond.), 1933, 42, 320; Machinery 
(Lond.), 1933, 41, 763-766; Mech. World, 1933, 93, 340-344; S. African Eng., 
1933, 44, 87).—1The use of y-rays from radium for the detection of flaws in 
castings is described, and the apparatus is illustrated together with typical 
photographs. With specimens up to about 3 in. in thickness, X-ray radiology 
is much more suitable than radium except where the specimen must be radio
graphed in situ, and is mounted in an inaccessible position. For thick speci
mens radium has many advantages, especially where the thickness of the 
sample varies greatly.—W. H.-R.

The Physics of Rintgen Rays as the Basis of X-Ray Testing. W. E. Schmid 
(Arch. tech. Messeu, 1932, 2, 116).—A summary of the source and properties 
of X-rays, their detection, and their applications to the testing of materials
o the investigation of crystal structure, and to spcctroscopic analysis.—P. R.

X-Ray Testing of Castings in Dock. ------Schatzmann (Werft, Reederei,
IIafen, 1933, 14, 207—209).—An illustrated account of the work of an X-ray 
testing installation at Wilhelmshaven—P. M. C. R.
. Radiographic Examination of Pressure Vessels. R. E. Hiller (Indust. 

Gases, 1933, 14, 102-106).—From Iron Age, 1933, 131, 736-739; see J., this 
volume, p. 375.—H. \V. G. H.
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XII.—PYROMETRY

(Continued from p. 650.)

Thermo-Elements. Georg Keinath (Arch. tech. Messen, 1932, 2 t156)__
A summary of the principle of the thermo-couple is followed bv a discussion of 
the factors influencing the selection of an element. Comparative curves show 
the influence of temperature on c.m.f. in elements composed of platinum with 
Lonstantan, Kahlbaum nickel, steel, iron, copper, carbon, and chrome-nickel. 
A  thermoelectric table of metals in relation to platinum is given, and suitable 
couples are recommended for temperatures ranging from below 800° C. to 
about 2400 C. I he merits of thermocouples are summarized.—P M C R

PMhai Radiation Pyrometers. Anon. (Arch. lech. Messen, 1932, 2, (15),' 
F..0).—1< our types of proprietary pyrometer of the “ glowing wire ” type, 
and one of the cross-wire typo, are described, with an account of their special 
uses and adaptations.—P. M. C. R. 1

J„ m 2 f50 ?49 le7 5 7 -P  l / c ^ R ^ '  1932’ 2’ (16)’ r22)-“ Sec this
io io Uoe nr<!!teCt?E ,for Pyrometers. Georg Keinath (Arch. tech. Messen, 
lJdA (lb), T lS5).— Pyrometer protectors should themselves evolve no 
harmful gases on heating. They should be gas-tight, good conductors of heat, 
be ot sunicicnt mechanical strength, be unaffected by rapid changes of tempera
ture, and be stable at high temperatures. K. considers that no protective 
material is perfectly satisfactory above 1200° C., the necessary combination 
or qualities b e i n g  achieved by the concentric use of 2 or more protectors. 
Among metallic protectors, Iv. considers copper, bronze, Monel metal, cast 
iron, Arnico, enamelled iron, Calorized and “ Alitized ” iron, fcrro-chromium 
alloys, nickel, nickel-chromium, and nickel-chromium-iron alloys; for inner 
tubing, the properties of quartz, porcelain, alundum, and sinter-corundum, 
are considered. Ceramic materials for outer tubes are carborundum, graphite, 
and nreelay. Appropriate temperature ranges are indicated.—P. M. C. R.

Tube-Protectors for Pyrometers : Measurement of Penetrability by Gases 
Georg Keinath (Arch. tech. Messen, 1932, 2, (15), t138).—Adapted from a 
contribution by W. F. Rocser to the U.S. Bur. Stand. J. Research, 1931, 7, 
48o-494. See this J., 1931, 47, 587.—P. M. C. R.

XIII.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 657-GGO.)

N°“ -FerroiK Metals in the Foundry. C. Edward Williams (Met. hid. 
i  l1. '); 19c3^  42>, 664-665).—Summary of the Presidential Address to the Institute of British Foundrymen.—J. H. W.

°f Technical Melting Calculations. Alfred Koster 
(iletall u. Erz, 1933, 30, 406-408).—Graphical methods are given for making 
up binary or ternary alloys of a predetermined composition from mixtures of 
similar alloys of different compositions.—A. R. P.
i *n ? Vacuum. Anon. (Metallurgist (Suppt. to Engineer),

i rcview of a commemorative volume “ Heraeus Vacuum-
schmelzo (published by the German firm Heraeus Vacuumschmelze A.G.), 
referring particularly to the contribution by W. Rohn on the development of 
vacuum molting on a commercial scale, and those describing tho properties 
ot tiie materials produced. [Abstracts of the papers published in this 
volume have already been published in this J.]—R. G.
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Runners and Risers. T. R. Harris (Found. Trade J., 1933, 49, 151-152). 

—Tho functions of runners and risers are discussed and typical examples from 
practice are described.—J. H. W.

Porosity. Thomas E. Green (World Power, 1933, 19, 114-115).—A short 
general article on the subject which on the whole tends to present an 
exaggerated view of the troubles caused by porous castings.—S. V. W.

Principal Factors in the Castability of Metals. A. Portevin and P. Bastien 
(Usine, 1932, 41, (11), 29).—Summary of a paper read before the Académie 
des Sciences. See this J., 1932, 50, 329.—R. B. D.

Castability of Alloys. Relation to the Freezing Range. A. Portevin and 
P. Bastien (Usine, 1932, 41, (13), 27).—Abstract of a paper read before tho 
Académie des Sciences. See this J., 1932, 50, 329, 708.—R. B. D.

Precautions to be Observed in the Design oî Sand-Cast and Machined Com
ponents. A. F. C. Pollard (J. Sei. Instruments, 1933, 10, 265-272).—The 
design of apparatus and instruments is discussed to show how difficulties in 
casting and machining may be overcome, and labour costs lowered. The 
importance of avoiding complicated shapes in castings is emphasized; two 
or three simple forms to be bolted together are preferable to one complicated 
casting. The relative thicknesses of different parts of the casting and their 
effect on internal strains set up in cooling aro discussed. In tho design of 
machined components, complicated shapes should again be avoided if they 
imply difficulty in holding the work in the machine tool, inaccessibility of 
machined faces, a number of parallel machined faces at different levels, &c. 
A common fault is that of not allowing sufficient “ landing space ”  for tools. 
Examples of bad design are given.—\V. H.-R.

Removal of Gases and Other Impurities from Aluminium and Its Alloys
with the Aid of Aluminium Chloride in Combination with Other Salts. ------
Steinhäuser (Metallwirtschaft, 1933, 12, 284-285).—Technical aluminium can 
be freed from gases and slag by stirring the molten metal with a small quantity 
(about l°/00) of mixture of 2 parts of aluminium chloride and 1 part of sodium 
chloride, provided that the crucible is completely dry. Tho process is effective 
only with charges not exceeding 150 kg.-—v. G.

Small Aluminium Hand Wheels Cast in Chill Moulds. Anon. (Z. ges. 
Gi&sserei-Praxis : Das Metall, 1933, 54, 368-369).—The casting of aluminium 
hand wheels in chill moulds is described. Tho moulds are made of nickel 
grey cast iron and are preheated to 120°-180° C. The aluminium alloy is 
made up of 85% aluminium (99-6% fine) and 15% of a 50 : 50 copper-alu- 
minium alloy, and is melted in a crucible furnace, the pouring temperature 
being 720°-760° C. Silumin (Alpax) can also be used for this purpose, but 
the casting temperature is then higher (about 780!>-840° C.).—J. H. W.

A New Casting Process for Aluminium. K. Thomas (Stahl u. Eisen, 1933, 
53, (28), 741).—An abstract of a paper by Kessner, Metallwirtschaf I, 1932,
11, 583-584. See J., this volume, p. 40.—J. W.

Gases and Cast Aluminium Alloys. H. Nipper (Met. Ind. (Lond.), 1933,
42, 618).—Abstract of a paper in Z. Metallkunde, 1933, 25, 65-67 ; see J., this 
volume, p. 326.—J. H. W.

Process for Producing High-Quality Large Castings of Aluminium Light 
Alloys. W. Claus (Found. Trade •/., 1933, 48, 378).—Reproduction of an 
abstract in Light Metal Research, 1933, 2, (24), 8. See J., this volume, p. 377.

—J. H. W.
Casting of Aluminium Billets for Rolling. P. Pontremoli (Usine, 1931,

40, (43), 31-33).—Long abstract of a paper presented to the 6e. Congrès 
International de Fonderie. See this J., 1932, 50, 195.—H. W. G. H.

Properties of Aluminium Castings as a Function of Casting Temperature. 
Cooling Conditions, and Dissolved Gas. M. Barbero (Usine, 1931, 40, (43), 31). 
—Long abstract of a paper presented to the 6e. Congrès International de 
Fonderie. See this «/., 1932, 50, 195.—H. W. G. H.
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Effect of Melting Loss on the Cost of Copper Alloys. G. d’Ardigny (Rev. 
Fonder,e moderne, 1033, 27, 231-232).—The cost of copper alloy ingots can 
be calculated from the formula :

( 1 - 0 ( 1 - / )
where I =  coefficient of sound ingots, n =  number of ingots, P =  weight of 
an ingot, c =  mean price of unit weight of material charged in, /  =  melting 
loss per cent, of the metal charged, M =  weight of the feeding head, &c., and 
p =  the cost of a good ingot.—J". H. W.

A New Casting Machine for the Manufacture of Copper Anode Plates and 
Copper Bars. Anon. (Z. ges. Giesserci-Praxis: Das Metall, 1933, 54 367- 
369).—Abstracted from Demag-Nachrichten, 1933, July. The casting machine 
consists of horizontal moulds of the required shape arranged on the circum- 
ference of a turn-table. The moulds are brought under the casting ladle 
as desired. The various devices connected with the machine are described.

. - J .  H. W.
Aluminium Bronze Parts Cast in Permanent Moulds. E. Griffith (Machinist 

(Eur. Edn.), 1933, 77, 616-617).—The mechanical properties of aluminium 
bronze and details of casting the alloy in permanent moulds are described 
with examples.—J. H. W.

Melting and Casting of Lead-Rich Copper Alloys. Werner Fröhlich (Chem. 
Zeit., 1933, 57, 741-742).—The composition and various methods of producing 
homogeneous castings of lead bearing bronzes are discussed.—A. R. P.

Some Notes on Phosphor-Bronze. R. C. Stockton (Met. hul. (Lond.),
1933, 43, 391-392).—Some difficulty may be experienced in producing sound 
castings in phosphor-bronze owing to incorrect casting temperature, bad 
arrangement and shape of runners and risers, bad moulding and meltim* 
practice, and to poor design of castings. These result in porosity, drawn 
parts, gas holes, and included oxides. The precautions for obviating each of 
these defects are .given.—J. H. W.

Phosphorus Bronze. Alfred Hopwood (Met. Ind. (Lond.), 1933, 43, 
449).—A letter criticizing statements in R. C. Stockton’s paper (preceding 
abstract). Low tin and phosphorus bronzes are easier to handle than those of 
liigher tin and phosphorus content, and porosity cannot readily be overcome 
by control of casting temperature. The difficulty of founding these alloys 
lies in their exceptionally long freezing range and their type of structure. The 
practice of raising the casting temperature for a mould containing chills is 
deprecated. An initial minimum temperature of 150° C. for the chills is con
sidered too high. Precautions to prevent dross formation are not required, 
and centrifugal casting is recommended to solve the problem of porous 
heavy castings, especially in high phosphorus bronze.—J. H. W.

Manufacture of Propellers. Wesley Lambert (Syren and Shipping, 1933, 
146, 332).—Abbreviated from a paper read before the Institute of Engineerin" 
Inspection. See J., this volume, p. 37S.—P. M. C. R.

Casting a Bronze Rod, 90 mm. Diameter and 3000 mm. Long. Anon. (Z. 
ges. Giesserei-Praxis: Das Metall, 1933, 54, 391).—The moulding, gating, and 
casting of a long bronze rod in a vertical dry-sand mould are described. The 
rod was very porous for a depth of 3 mm. over half its length, but the centre 
was quite free from pores.—J. H. W.

New Demands on the Bronze Foundry. J. Arnott (Rev. Fonderie moderne,
1933, 27, 225-227).—Abstracted from Found. Trade J., 1933, 48, 27-28. 
See J., this volume, p. 378.—J. H. W.

A Cost Analysis of Zinc-Base Die-Castings vs. Machined Castings. L. H. 
Morin (Met. Ind. (N.Y.), 1933, 31, 168-169); Size Limits of Brass and Other 
Die-Castings. L. H. Morin (Iron Age, 1932, 130, 803-804).—From a paper
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read beforo the American Society of Mechanical Engineers. Comparative cost 
data arc given. See J., this volume, p. 381—A. R. P.

Composition o£ Typical Die-Casting Alloys. Physical Properties and 
Applications of Die-Casting Alloys. Anon. (Machinery (N.Y.), 1933, 39, 
440a ).—Tabulated data based on paper by Louis H. Morin read beforo the 
American Society of Mechanical Engineers. See J., this volume, p. 381, and 
preceding abstract.—J. C. C.

Successful Finishing of Die-Castings. Edgar Parkinson and Frank V. 
Faulhaber (Found. Trade J., 1933, 48, 412, 418).—Abstract from Iron Age,
1933, 131, 783; sec J., this volume, p. 393.—J. H. W.

Shockless Jolt Moulding Machine with Pneumatic Pressing Device and
for High Lift Stroke. ------Weil (Met. Ind. (Land.), 1933, 43, 242).—See J.,
this volume, p. 573.—J. H. W.

Some Properties of Oil-Sand Cores. C. Hansen (Bull. Assoc. Tech. 
Fondene, 1932, 6, 27-31).—Summary of an address published in Trans. 
Amer. Found. Assoc., 1926, 34, 577-607. See this J., 1926, 36, 631.—W. N.

X V .-F URNACES AND FUELS
(Continued from pp. 601-663.)

Some Factors Affecting Furnace Practice. R. J. Sargant (Trans. Ceram. 
S o c 1933, 32, 113-140).—An account of the properties of heat-resisting steels 
suitable for use in the construction of furnaces for low, medium, and high 
temperatures. Also a note on the storage of heat in furnace walls.—S. V. W.

Description of Electric Furnace Installations in an Aluminium Plant. H. 
Nathusius (Electrowdrme, 1933, 3, 149-156; C. Abs., 1933, 27, 4483).—Melt
ing, hardening, and. tempering furnaces in the plants of Brown-Boveri are 
described in detail. The charge for the melting furnaces amounts to 500- 
2000 kg. and consists of 19% pig aluminium, 22% bars from scrap, 42-5% 
sheet scrap (baled) and 16-5% other scrap; energy consumption is 430-500 
kw.hr. per ton of aluminium and 250 kw. for a 2000 kg. charge. Continuous 
furnaces are used for the heat-treatment and heating of ingots and slabs.

___ g  Q

A Simple Induction Furnace for Melting Copper Alloys. E. Fr. Russ 
(Metallwirtschaft, 1933,12,268).—A description is given of an induction furnace 
with iron core and a ring-shaped melting channel for melting 100 kg. of copper 
alloy using 35 kva. The current consumption in melting brass or bronze is 
about 25 kw.-hr./lOO kg., and the loss of metal by burning is only 1-2-5%.

—v. G.
Operation and Temperature Regulation of Electric Furnaces with Current

Rectifiers. ------Biichting and H. Klemperer (Siemens Z., 1933, 13, 300-303).
—Description of the temperature regulator.—M. H.

Siemens Industrial Heating Exhibits at the Electric Heating Exhibition at 
Essen. Anon. (Siemens Rev., 1933, 9, (2), 46—51).—Includes a description of 
furnaces for metallurgical work.—R. Gr.

The Construction and Application of Calrod Heating Units. I.—. H.—The 
Calrod Unit. K. M. Cherry and F. E. Finlayson (Cen. Elect. Rev., 1933, 36, 
354-360, 411-415).—(I.—) Details are given of a new form of heating element 
known as Calrod. It consists of a nickel-chromium resistor insulated from a 
tubular sheath by means of magnesium oxide. The sheath material used 
depends on the conditions under which the heater will operate. Steel, brass, 
nickel-brass, Calorizcd steel, and stainless steel have been used for this pur
pose. The rating and form of the units are also varied according to the 
application. A major application is the melting of soft metals such as tin, 
solder, type metal, and tin. For this purpose a cast in type of unit is used. 
For most of the east in type of units grey iron is used as the casting materials, 
although in special eases aluminium or copper has been used. A number of 
the cast in types are illustrated, and a number of special applications are
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discussed. (II.—) Further particulars of tho Calrod type of heating unit. 
Cartridge units and strip heaters such as are used mainly for domestic purposes 
are discussed.—S. V. W.

XVI.-REFRACTORIES AND FURNACE MATERIALS
(Continued from pp. GG3-C64.)

?ooQaCi0ry Lln*nf s ior Coreless Induction Furnaces. H. Siegel (Siemens 
f  " , . , 147-150).—Some experiences in tho manufacture of crucibles
for high-frequency furnaces are described.—M. H.

I ? 8 oi Refractol'y Materials. W. Steger (Arch. tech. Messen, 1932, 
1, (8), t- 0 - t2I).—A tabulated classification of refractories gives also the 
binding media usually employed with each. The folloiving qualities are 
generally tested : chemical composition, resistance to heat (Seger cone method), 
porosity, sp. gr., shrinkage, growth, compressive strength at room and at ele
vated temperatures, effect of high temperatures on material under load, 
resistance to abrupt changes in temperature, resistance to slagging, micro- 
structure, penetrability by gases, liability to crumble, thermal expansion, 
specific lieat, thermal conductivity, radiating power, and electrical resistance. 
Methods are indicated in each case. A bibliography is appended.—P. M. C. R.

Some Notes on the Practice of Heat Insulation. A. Lindsay Forster (J. 
w h  ?n ’ 1933, 6’ 255-260; discussion, 261-265; and (abstract) Mech. 
World, 1933, 93, 504-506).—Representative costs of thermal energy derived 
from various fuels are tabulated. There is considerable need for specifying 
the insulating material to bo used on plant; large amounts of inferior 
materials are still used. The use of these makes it possible to increase rather 
than reduce heat losses. Apparatus for the practical testing of insulation is 
briefly described. The characteristic properties of tho insulators “  Alfol ” (a 
form of thin aluminium foil) and “ glass silk ” are discussed. Mattresses of 
glass silk are robust and keep their shape. A form of calorimeter for deter
mining heat losses from insulation in situ is described.—J. S. G. T.

XVII.—HEAT-TREATMENT
(Continued from pp. GG4-GG5.)

On the Heat-Treatment of Metal Strip in the Continuous Annealing Furnace.
O. Junker (Z. Metallkiinde, 1933, 25, 45-49).—See J., this volume, p. 276. 
-The effects of variation of the furnace temperature, time of annealing, and 
rate of passage of the metal through an electric continuous annealing furnace 
and a laboratory furnace on the Erichsen number, elongation, tensile strength, 
and structure of 63 : 37 brass strip (0*4 mm. in thickness) have been deter
mined. To obtain the highest Erichsen number the annealing temperature 
should be below the a — (a -f- p)-phase boundary (about 640 ±  20° C.), and 
the time of annealing should not be prolonged, otherwise a coarse-grained 
structure is formed. A number of works’ experiences are described.—M. H.

Heat-Treatment of Beryllium-Copper. Edwin F. Cone (Machinist (Eur. 
Edn.), 1933, 77, 620-622).—Precipitation-hardening is particularly effective 
for the beryllium-copper alloys. The cast alloys are held for at least 2 hrs. 
at a maximum temperature of 1475°-1500° F. (800°-815° C.), which results 
in the complete solution of the precipitated beryllides. After soaking, the 
casting is quenched in cold water as soon as possible, and will then have its 
maximum softness and elongation and minimum tensile strength. Pre
cipitation-hardening which follows consists in heating the material to 525°- 
575° F. (27o°-300° C.), but no higher, for various periods of time. The 
precautions to overcome distortion in thin or complicated sections, the physical 
properties of the cast, annealed, precipitation-hardened and rolled alloys 
containing 1 *5-2-5% beryllium and the applications of the alloys, are given.

—J. H. W.
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XVIII.—WORKING

(Continued from pp. 665-6G8.)
t c?? ia BW Method .for the Technical Working of Nickel. G. Haraprecht and 
L. Schlecht (Metallwirtschaft, 1933, 12, 281—284).—A very pure nickel powder 
free from all traces of copper, arsenic, sulphur, and silicon, and containing 
less than 0-05% oxygen and carbon (which later are almost completely expelled 
as oxides of carbon) can be obtained by the thermal dissociation of nickel carbonyl.
I ho grain-size of this powder is O'OOOS-O'OOS mm. Compact bodies can bo 
made from it by sintering at 1200° C. for 2 hrs. in a closed container or by 
pressing and subsequent sintering in a protective atmosphere; these rods or 
sheets have a density of C-5-7-5, and can be further consolidated by hot press- 
Vo®i ôr®'nS’ or r°hing. Annealed nickel made in this way has a yield-point of
12 kg./mm.2, a tensile strength of 40 kg./mm.-, elongation of 50%, reduction 
in area 80%, and Brinell hardness 90 kg./mm.2. Alloys with manganese, 
iron, and other metals can bo prepared by addition of powders of these metals 
to the nickel prior to pressing. Owing to the absence of all impurities iron- 
mckel alloys prepared in this way have a high permeability and magnetic 
saturation, Ihey can be accurately reproduced, which is important where a 
constant coefficient of expansion is required. Bimetals can be produced by 
using powders of two different metals in the pressing, and the process can also 
bo adapted to welding.—v. G.

Manufacture of Non-Ferrous Seamless Tubes by Piercing and Extrusion 
Methods. Gilbert Evans (Metallurgia, 1933, 8, 107-170).—See J., this volume, 
p. 3S9. The/otary piercer and the extrusion press are essential in the modern 
manufacture of seamless tubes, the first named for the production of tubes of 
large size, and the latter for tubes of smaller diameter. The practical phases 
of rotary piercing and of the extruding method of tube manufacture are re
viewed, and include the Scrck extrusion press, the Krupp vertical hydraulic 
extrusion press, and the movable container typo of press. The extrusion of 
tubes by use of a movable mandrel and by use of a fixed mandrel are also 
discussed in detail. Brief reference is also made to pure technical phases of 
the methods adopted such as temperatures and velocities of extrusion.

—J. W. D.
Modern Piants for Wire Drawing—I. K. Bemhoeft (Z. Metallkunde,

j  125-127).—B. gives detailed directions for the establishment of plants 
and the construction of machines for the manufacture of rolled or extruded 
wire. The power requirements and drawing speeds (minimum and optimum) 
for the drawing of copper wire in different dimensions and reductions are 
tabulated.—M. H.

Stress Distribution and Material Flow in the Roll-Gap. Werner Lueg 
(iSfaW u. Eisen, 1933, 53, 346-352).—Abstract of a paper by E. Siebel and 
W .Lueg, Mitt. K.-W. Inst. Eisenforschung, 1933,15,1-14. See J., this volume, 
p. 2/6.—J. W.

Cold Pressing of Screw Bolts. W. Aumann (Met. Ind. (Lond.), 1933, 43, 
135).—Short abstract from Z. Metallkunde, 1932, 24,200. S e e t h i s  volume, 
p. 50.—J. H. W.

Diamond as a Tool Material. P. Grodzinski (Arch. tech. Messen, 1932, 1,
)’.,?79)- The varieties of diamond in use as tool materials are described; 

specific gravities are given, with hardness values on the Mohs and absolute 
scales. The applications of diamond in hardness testing are enumerated; it 
is employed in the Shore, Martens, Brinell (high values), Rockwell, and 
Herbert methods. A bibliography is given.—P. M. C. R.

The Economic Uses of Cemented Carbide and Other High-Duty Alloy Tools. 
J. H. Garnett and E. W. Field (Machinery (Lond.), 1932, 41, 61-65, 97-100;
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correspoiulence, 133).—An abstract of a paper to the Birmingham Branch of
the Institution of Production Engineers. S e e t h i s  volume, p. 068.__J. C. C.

Free-Cutting [Brass]. Alan Morris (Automotive Ind., 1033, 68, (13), 398). 
Abbreviated from a paper, “ Machinability of Free-Cutting Brass Itod,”

oon ‘o 1 T -S\Am/ ^ J nsL Min' MeL EnH-’ 1932> 99 (Inst- Metals Div.), See this J., 1932, 50, 260, and this volume, p. 215.—P. M. C. R.

XIX.-CLEANING AND FINISHING

(Continued from pp. 668-669.)
Cleaning Metal Parts for Finishing. Wm. J. Miskella (Metal Cleaning and 

Finishing.1933, 5, 289-290, 298; C. Abs., 1933, 27, 4514J.-A general dis
cussion of the open-tank method for cleaning metal products.__S. G
„„ if,e„tbocIs, oi Cleaning Metals. Joseph Geschclin (Automobiltech. Z„ 1933, 

j  abstract o{ two articles in Automotive Ind., 1933, 68, 466-470,and 522-526; see J., this volume, p. 584.—P. M. C. R
Henry B- Power (Metal Cleaning and Finishing,

, 5, 301-30-; C. Abs., 1933, 27, 4510).—Blasting and finishing methods 
employed on aluminium are described in detail.—S. G.

Coppering of Aluminium. Anon. (Cuivre el Laiton, 1933, 6, 281).—From 
Illustrierte Zeitung für Bleehindustrie, April 24, 1931. The piece is washed in 
luke-warm _0 fa caustic soda solution, then in water, and afterwards in a large 
bulk of sulphuric acid, followed by a further rinsing in water. The specimen is 
then immersed immediately in a solution of one part of copper chloride dis
solved m 8 to 12 parts of water and heated to 50° C. An addition of 2 parts
ol potassium chloride favours the deposition of the copper. Plunging into 
an alcoholic solution of copper chloride tends to give greater adherence.

—W. a . C. X.
Researches on Chlorate Colouring Baths. H. Krause (Mill. Forschungs- 

inst. Edelmetalle, 1933, 7, 66-70).—In continuation of earlier work (see ./., 
this volume, p. 527) the effect on the colouring action of chlorate baths on 
copper and its alloys of additions of various metal sulphates has been determined.—A. R. P.
i non°!oUration °£ Metals by Sea-Water. E. Beutel and A. Kutzelnigg (Galvano, 

Translated abstract from Inst. Technol. See J., this volume, p. oo.—E. S. H.

XX.—JOINING

(Continued from pp. 669-675.)
Air 1:h,c1,AssIe“ bly °.£ steel stampings ty Continuous Furnace Brazing. C. L.
\\ est (Metal Stampings, 1933, 6, 173-176).—The bronzing is effected in electric 
furnaces with controlled reducing gas atmosphere at temperatures rancinsr 
from 1400 —2100° F. (760°—1150° C.). Silver solders are used where a low 
melting temperature, 1400°-1600° F. (760°-870° C.), is necessary, but they 
are expensive. Brass wire and powder are used where a very strong bond is 
the prime consideration. The former is worked at 1740° F. (950° C.), and 
the latter at nearly 2000° F. (1095° C.). Copper is the best brazing medium, 
n i a o ? i r‘ bbon or powder, but it requires a temperature of 2100° F. 
(1150 C.), which increases maintenance costs. The preparation of the work 
and particulars of the brazing operation are described.—J. H. W.

.,Soi*0 Solder and Soldered Joints. [S. J. Nightingale] (Usine, 1931, 40, 
(14), 33). Long abstract from Engineering, 1930, 130, 794-797, of the
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Z i « !  ï ï UTheir0AHov7f,Mr alSf Another and o£ Aluminium into

aluminium. The diffusion cocff ( K Tfnr° .me^ amsn} °* soldering zinc and 

load from à For the diffusion of

minium from a 40 60 a W n i , n  d,? l'sl0n- For diffusion of alu- 
with tho temperature from 3-4 at 010° C.°to 4 S
S s & r i s A s  m  ¡™ P™ i s  %
for the diff.iio™ of a lu S u m  fronf t  Î S i S “  -6 -° ^  Th° Values °f ^  
tin-zinc alloy are i n t e i S a t e b ^ - 1  ? a “ um-tm-zinc alloy into a 
aboye and lie on a slightly cohwveourye T ^ I l  . n  ? Ur° metals &ven 
ments have confirmed the absence of a

» d u S r C c  ^  t h o ^ J ^ f  Î T ? ^ ’ 19f33’ 6- 220).-Oxweld
f°r S o S  PUr° •1T iniuin and thoother fora l S r i S V ” “
Weld. S o c . f m ^ l Z D' E' R° bcrts V- ^  
14 on. ln,| nv/ j '  ’ r j  , - 0 ’ a ŝo hid list. Oa-scs, 1932, 13, 21S-220- 1933 
14, _0, and Weldmg Industry, 1933, 1, 61-62).-See J., this volume, p. 586

R. Sehmidgall (J. ^ W M . f o c . ,  
acetylene, and oxy-hydrogen.—H. s by nictol!ic arc. oxy-

A• F- Davis (J. Amer Weld Sac 
p a r t to l ( ,! ;rd e d Z H .°r 'rG Hking ' “ P “  011 the unde^ide o S e

(4 ut^me ¿ S f d  J '

the practice adopted._H. W. G. H detailed description ofcdHSSS S  Cf a n k  C,ases- *W  «* Oxy.

a n H ^ r iefW M 'f’Prehe'a,in-  W? g W ^ ’ useful MntS’

“ s.?1wr« mrshé -̂ t"f «1 o. a

See J ;  Ur n à k S * " * " * »  ‘ ” 3, *• 107- I o s i -
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SUBJECT INDEX
(Tho le tte r “ .1 ” following a  page num ber denotes a reforeneo to “ M etallurgical A bstrac ts.” )

Abrasion. Soo IFear.Abrasives,consumption, 53, 395/i. fused aluminium, adhesion of gluo, 53, 395/1. 
gradings, 53, 280/1. grains, shape, 53, 280.1. powders, size control, 53, 527.-1. production, 53, 395/1.Accounts, 51, 23.

Accumulators, nickel-zinc, 53, 594.-1.Acetylene. Seo Welding.Acid-resistant alloys, book, 53, 110.4.Acids, action of. Seo Corrosion.Admiralty bronze. Seo Bronzes.Admiralty gun-m etal. Seo Gun-metal.Adsorbed films. Seo Films.Adsorption of—- P latinum  on tungsten, 53, 691/1.Aeroplanes. See Aircraft.Aeterna VL-22, 53, 492/1.Age-hardening, a ite r cold-work by applied tension, 53, 495.-1. 
bibliography, 53, 74.4. effect oi magnetic treatm ent, 53, 74.4. mechanism, 53, 349.4. nom enclature, 52, 185. precipitation-, 53, 439.1. theories, 53, 348.4, 6274 ; critical discussion, 53, 74.4, 238/1, 349/1; prosent status, 53, 628/1.Age-hardening of—Alloys, as dispersoid-chemical problems, 53, 027/1; review, 53, 627.4. 
Aluminium alloys, mechanism, 53, 549.4 ; precipitation, 53, 439/1; retarding, 53, 

212/1.B ritannia m etal, 53, 3024, 3494. Cold-worked metals and alloys, 53, 553.-1. Copper alloys, precipitation, 53, 439.4. Copper-beryllium alloys, pp tn ., 53, 6274, 717/1.
Copper-nickel alloys contg. alum inium, precipitation-. 52, 139 (Paper). 
Copper-silver alloy single crystals, 53, 0974.
Copper-titanium alloys, 53, 122. 1. Duralum in, 53, 6 7 6 4 ; critical study, 53, 6 9 5 4 ; offect of magnetic trea tm ent, 53, 704 ; rivets, repeated, 53, 6 95 4 ; rivets, retarding, 53, 6644 ; so-called period of incubation, 53, 6954.
Iron-nickel-tungsten  alloys, pptn . effocts, 53, 6274.

VOL. L III .

Age-hardening of—Lead-antimony alloys, 53, 3554.Steels, effect of m agnetic trea tm en t, 53, 704, 74.4.Zamak, 53, 3294.Aircraft,all-m etal, 53, 597/1. engines, construction, 53, 4654. instrum ents, design, construction, and appn., 53, 372/1. 
m aterials, 53, 5 9 6 4 ; book, 53, 4224. Seo also under nam es of m etals and alloys.
metal construction, 53, 4644, 4 65 4 ;book, 53, 624 (review). parts, protective finishes, 53, 359.-1. welding. Seo Welding.Albondur,properties, 53, 4904. riveting, 53, 669/1.Alclad,compression strength, 53, 2324. corrosion, 53, 784.seaplane hulls and floats, construction and maintenance, 53, 676/1.Alcohol, corrosion by, 53, 5014. 
stills and rectifying apparatus, use of aluminium  olloys, 53, 6314.Aldrey,corrosion under prolonged load, 53, 204. electrical conductivity, effect of prelim inary  trea tm ent, 53, 2944 , 3434,6954.
mechanical properties, of wires, effect of prelim inary troatm ent, 53, 2944,343/1, 695/1. transm ission lines, effect of 5 years’ ex posure, 53, 6764 ; vibration fracture, 53, 3374.Alfol,insulation, for tank-cars, 53, 4594. properties, 53, 6764.Alhambrinal, use in  tram cars, 53, 4084.Alkali metals (see also under names of alkali metals),
cathodes, photo-electric cells w ith, 53, 469/1.
electrolysis of m olten salts, book, 53, 634.
estimation. See Analysis. 
optical properties, 53, 3394. photoelectric properties of films as function of thickness, 53, 4 4 . production, review, 53, C924. uses, 53, 6924.

3 A



722 Subject Index
Alkaline earth metal silicides, 53, 10.4.Alkaline earth metals (see also under names of alkaline earth  metals), electrolysis of molten salts, book, 53, 63/1.Allantal, riveting , 53, 069.-1.Allotropy of— Antimony, 53, 177/1, 133.4. 

Barium, 53, -181.4. Calcium, 53, 482/1.Alloys (seo also under Bearing Alloys, Brasses, Bronzes, Eutectics, Eutectoids, Gun-metal, Solder3, Solid solutions, &c., under trade names, and under names of individual metals), acid-resisting. Seo Corrosion and under numo3 of constituent metals, age-hardening. Sco Age-hardening. analysis. Soo A nalysis. binary, interconversion of atom ic, weight, and  volume %, 53, 69S.4. 
book, 53, 28-1/1. bullet-resisting, 53, 349.4. castability, 53, 150/1, 350.4, 657,1, 714.4. cathodic disintegration, 53, 1SG.4. charge, calcn., 53, 320.4. chemical bond, m agnetic m om ent and, 53, 74/1.chemical-resistauce, book, 53, 424.4. coinage, moch. test, 53, 09/1. conduction, 53, 449A . corrosion. Soo Corrosion. corrosion-resistant. See Corrosion-resistant materials. crystal structure, occurrenco of phases w ith structuro of y- and e-brossos, 53, 629/1. deposition. Seo Deposition. developments, 53, 597.4 . electrolytic synthesis, uso of bimetallic anodes, 53, 416.4. equilibrium diagrams. Soe Equilibrium  diagrams. eutectic. Seo Eutectics. eutectoid. Soe Eutectovls. ferromagnetic, book, 53, 61/1 (review). for electric furnace, report of A.S.T.M.ottee., 53, 417.4, 493/1. for electrical heating elements, report of A.S.T.M. cttoe., 53, 417/1, 493/1. 
for electrical resistances, 53, 550/1 ;book, 53, 602.1 ; properties, 53, 699.4 ; report of A.S.T.M. cttee., 53, 417.4, 493/1 ; temp.-resistanco const., A.S.T.M. tcntativo  m ethods of tost, 53, 38/i. for pressure castings, 53, 41.4. hardening, theory, 53, 0A. heat-resistant. Sco Heat-resistant materials.
heterogeneous equilibrium, 53, 352.4. intermetallic compounds. Seo Inter- metallic compounds. investigation, mothods, book, 53, 477.4. light. See A lum inium  alloys, and under names of the light alloys, &c. low-melting point, effect of variations in mould and pouring temps, on macro- and micro-structures, 51, 29 (Paper). magnetic, book, 53, 59.4.

Alloys,molten, olcctrolysis, position of gold in potential serios, 53, 299/1. noble metal. See Noble metals. polynary, representation, 53, 75/1. quaternary, equilibrium diagrams, 53,496.1.quenching phenom ena, 51, 315 (M ay Lecture).
reaction capacity, dependence on melting or on transform ations in  solid stato, 53, 11/1.segregate structures, theory of formation, 53, 128/1, 188.4,238/1 ; seo also Wid- manstatten structure. solid solution. Seo Solid solutions. structure analogies, 53, 304/1. superconductivity, 53, 75.4 ; from phaso- theory point of viow, 53, 699/1. super-hard, book, 53, 600/1; prodn. in U.S.S.R., 53, 302/1 ; seo also Tantalum carbide. Tungsten carbide, &c. surface hardening, electromagnetic, 53, 74/1, 23S.4. tempering phenomena, 51, 315 (M ay  Lecture).ternary, book, 53, 335/1 (review); graph ical m ethod for converting weight %  to atom ic % or molecular % , 52, 131 (Paper); interconversion of atom ic, weight, and  volume %, 53, 698/1. therm al analysis by differential m ethod in inort gas atm ., 53, 515/4. transformations, general rules of changes of structure and properties during, 53,16,4; in homogeneous phases, 53, 16/1; in solid phases, 53, 75/4, 130.4 ; physics, 53, 490.4. ultra-light. Seo Dowmctal, Electron, Magnesium alloys, &c. undercooling, 53, 440.-1.Alpax (Silumin) (seo also A lu m in ium -  silicon alloys, &c.J, 
casting, 53, 295.-1; advances, 53, 157.4 ;of bearing covers, 53, 147A . castings, properties, 53, 295.4. corrosion of plates contg. bolts and  nuts, 53, 77/1.die-cast, mech. properties, 53, 269/1. die-casting, 53, 269.4, 512/1; mould construction, 53, 269.4. drilling, of deep holes, 53, 163/1. 
effect of sodium, 53, 616.4. estimation of sodium, 53, 616/4. kettle to  resist acids, &c., m anuf., 53, 571.4. melting, losses, 53, 377.4. moulding sand for, 53, 377/1. properties, 53, 591.4. recrystallization, 53, 12S.-1. riveting, 53, 669.4.uses, for alcohol stills and rectifying apparatus, 53, 631/1; in autom obile in dustry , 53, 591/1; in  railway stock, 53, 409.4; in  textile  industry , 53,590.4 ; in tram ears, 53, 409.4. viscosity, 53, 435/1. wear, 53, 295/1.Alufont II , wear, 53, 295.4. Aluman, 53, 617.1.
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Alumbro (see also Aluminium-brasses), condenser tubes, 53, 115/1.Alumilite process, 53, 105.4, 215.4, 279.-1,310.4. 332/1, 502.4, 036/1, 705/1; seo also Anodic oxidation.
Alumina (see also llejraclory materials), decomposition voltages in  molten fluoride baths, 53, 5G0.4. dissolution in  cryolito baths, rato, 53, 512/1.

estimation. Seo Analysis.Aluminium, action of carbon tetrachloride, 53,501.4.
action of foods, 53, 63.1.4. action of iodine, 53, 132/1. 
action of pharmaceutical chemicals and others, 53, 631/1. 
action of solutions of metallic salts, 53, 337/1.
action of sulphur bichloride, 53, 501.4. action of sulphur chloride, 53, 501.4. action on microorganisms, 53, 614.4. action on milk, 53, 107.4.Aluminium Industrie A.G., research labs., 53, 471.4. analysis. Seo Analysis. annealing of strip  and shoot, short-timo, in  continuous oleet. furnace, 53, 47.1, 329/1.
annealing furnaces, 53, 44A  ; hea t tran sfer, 53, 382/1. anodic oxidation, 53,23/1, S4.4,85.1,134/1,245.4. 309.4, 705/1; Alumilite process, 53, 165.4, 245.4, 279/1, 310/1, 332.4,502.1, 636/1, 705.4 ; by H .-F. a.c., 53,636.4 ; effect of concn. of electrolyte on form ation of film, 53, 194/1, 358.4; Eloxal process, 53, 23-4, 195/1, 636.4 ; Eloxnl process, X -ray study, 53, S4.4,309.4 ; for colouring, 53, 279.4 ; for decorative purposos, 53, 165.4; in aqueous solus, of oxalic acid, 53, 194.-1; practical dotails, 53, 444.4, 637.4.as cause of cancer, 53, 529.4.baer scale on, rem oval, 53, 282/1.blackening, 53, 77/1.books, 53, 57.4, 598.4, 004/1 (review).booms and buckets for excavators, 53,530.4.borings, melting, 53, 42.4'. cadmium-plating, 53, 254.4. cans, advantages, 53, 56.4 ; for fish, 53, 675/1. 
carbon in, 53, 326.4. cast, refining, 53, 257.4. casting, chill-, of hand wheels, 53, 714.4 ; of bearing covers, 53, 147.4 ; of billets for rolling, 53, 714.1; of ingots for foil, pouring contrivance, 53, 376.4; R .W .R. procoss, 53, 40.4, 41.1, 714.4. castings, cleaning, 53, 280.4 ; repair, 53, 377/1.chairs, com petition for designs, 53, 676/1.
chemical oxidation, 53, 23.4. chemistry, book, 53, 604/1 (review). chromium plating, 53, 90A ,  198.4, 250.4,252.4. 
cleaning, 53, 52/1.

Aluminium,coatings, hot-dipped, on m ild steel, for oxidation-resistanco, 53, 636.4; p ro tective value, 53, 134/1. cold-rolling, relation of distribution of grain orientation, 53, 130/1; requirem ents for rolls, 53, 50.4. cold-work, rocovery aftor, 53, 128/1. cold-worked, broadening of X -ray  linos, 53, 351/1.colouring, 53, 395/1; Alum ilite process, 53, 165.4, 245.4, 279/1, 310.4, 332/1, 502/1, 636/1, 705/1 ; black finish, 53, 165/1; of oxido films, 53, 309.4. conductors, stcol-corod, seo A lum inium , steel-cored conductors; mech. properties, 53, 289.-1. consumption, world’s, 53, 400.4. containing Mg.Si. Seo Aldrey. cooking utensils, action on foods, &c., 53, 529/1. coppering, 718.4.corrosion, 53, 131.-1, 193.4; by acids used for washing cattle-trucks, 53, 77.1 ■ 
by bleaching liquor, 53, 19.4; by copper salts, 53, 19/1; by crosol vapours, 53, 356.4; by cupriferous tap-w ater, 53, 703.4; by foods, 53, 19.-1 ; by liquid fuols, 53, 355.4 ; by liquid fuols contg. alcohol, 53, 242/1; by phenol vapours, 53, 356/1; by tan  liquors, 53, 22.4 ; in con tact w ith m otals in 3%  XaCi soln., 53, 19.4 ; nature and direction of research, 53, 307/1, 355/1, 704/1; of kettlos for lin- sood oil, 53, 77.4. 

corrosion-fatigue, 53, 241.4 ; of spocimon consisting of 2 crystals, 52, 57 (Paper). crucibles for, 53, 206.4, 658/1. cylinder heads, 53, 530.-1, 591/1; manuf., 53, 408.4. 
dairy e]uipm ent, 53, 529/i. degreasing, 53, 52.-1. dental bridges, 53, 331/1. detection. Soe Analysis. die-casting, moulds, 53, 41.4; of pistons, mould, 53, 151/1. 
diffusion into coppcr in solid s tate, 53,70.-1.dissolution in aqueous solns. of forrie salts, velocity, 53, 193/1. effect of cadmium, 53, 120.4. effect of chromium, 53, 094.4. effect of iron, 53, 694.-1. effect of lead, 53, 120.4. effect of magnesium (small am ts.), 53, 694-4.effect of manganese, 53, 694.4. effect of titanium , 53, 694.4. effect of vanadium, 53, 694/1. electrical conductivity, effect of iron, 53,343.-1 ; of wire, effect of hea t-trea tm ent and hot-rolling, 51, 183 (Paper). electrical contact w ith  copper, 53, 676.4. electrical resistance, effect of plastic flow, 53, ~A ; pressure coeff. a t  low tem ps., 53, 292.4. 
electrode potential, 53, 481/1. electrolysis, of m olten salts, book, 53, 63/1; thesis, 53, 602.4.
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Aluminium,electrolytic oxidation, thesis, 53, 4254. electrolytic production, book, 53, 2844. * electromotive behaviour, 53, 4814. estimation. See Analysis. fatigue a t  elevated tem ps., 51, 163. films, structure, 53, 5544. finishes, 53, 1044. fluxes, 53, 414 , 3764, 4574. foil, as insulating m aterial, 53, 564, 4104, 5304, 5924, 6774 ; as wrapper for cu t bread, tests, 53, 5 92 4 ; for photom echanical impressions, 53, 5 3 0 4 ; m anuf., 53, 5264, 5824,6794 ; properties, 53, 6 76 4 ; uso in flashlamp, 53, 3324 ; see also Alfol. foundry practice, 53, 1464, 2 6 6 4 ; book, 53, 4284 (review). 

furniture, 53, 4064. galvanic treatm ent, 53, 314. gases in, rem oval, 53, 3774 ; removal by aluminium  chloride in combination w ith other salts, 53, 7144. 
graphitic silicon in, detn ., 51, 200;effect of heat-treatm ent, 51, 191). hardness, a t  various tem ps., 53, 5 52 4 ; of plates, chango caused by bending, 53, 5 4 .heat-treatm ent furnaces, elect, resistance, 53, 2074.
“  high lighting,”  53, 3954. history, 53, 4714.hygienic aspects, bibliography, 53, 5384. industry, German, 53, 4 7 1 4 ; Gorman, thesis, 53, 4 2 5 4 ; in 1932, 53, 4 7 0 4 ; Italian , 53, 4704 ; review, 53, 4704 ; s tandard  term s, 53, 4714. ingot-moulds for, uso of Nicrosilal, 53, 5724. inks, 53, 1034.kettles for linseed oil, corrosion, 53, 774. kiln doors for tim ber drying, 53, 3314. lattice constant, 53, 174, 1304. machining, 53, 514 , 5264, 6674. 
m anufacture, 53, 5124. melting, in cruciblo furnaces, 53, 6 58 4 ;of scrap, soo A lum inium , remelting. melting furnaces, 53, 4 4 4 ;  continuous, 53, 2 7 1 4 ; elect., 53, 1554, 4584, 5244 ; elect, or fuel-fired ? 53, 2074. metallized papers, 53, 1024. m ineral resources of U.S.A., 53, 4224. mirrors, 53, 5914, 5924. mould frames and coros, 53, 5724. nickel-plating, 53, 904 , 5094. nitrogen in, 53, 3264. nomenclature, 53, 4714. oil storage tanks, 53, 814. oxide coatings, 53, 3584. oxides in, removal, action  of chlorido flux, 53, 414. paint, advantages, 53, 1024, 1034,1694 ; advantages as prim er on wood, 53, 5924 ; as heat insulator, 53, 3334 ; compounding w ith rubber, 53, 3334 ; disadvantages, 53, 1024, 1034; heat- rosisting coatings, 53, 5 92 4 ; m anuf., 53, 1024, 1694, 4 1 0 4 ; m ixed with rubber soln., 53, 1 034; to  exclude dam p, 53, 3 3 2 4 ; Triple-A No. 44, 53,

Aluminium,5924 ; uso in  ships, 53, 1024 ; uso on creosoted wood, 53, 3324. painting, 53, 3584, 3604, 6394. paste, 53, 3324.pistons. Soo A lum inium  alloys. plastic deformation, stra in  figures, 53, 3404.plates for photomechanical impressions, 53, 5304.plating on, 53, 904, 2 5 6 4 ; practical problems, 53, 5104.Plymax, 53, 5304.polishing, for mass prodn., 53, 2794, 2804.powder, m anuf., 53, 1024, 1694, 4104. pressing of cases and boxes, 53, 2774. printing plates, 53, 4064. producers, classified list, 53, 5714. production, in U.S.A., 53, 5 9 3 4 ;statistics, 53, 4714 ; world’s, 53, 4064. properties, 53, 3384. protection, 53, 234 , 5 0 2 4 ; Alumilito process, 53, 1654, 2454, 2794, 3104, 3324, 5024, 6364, 7054 ; by organic coatings, 53, 3584 ; E loxal process, 53, 234 , 1954, 6364 ; galvanic p ro cess, 53, 3 1 4 ; J iro tk a  process, 53, 3074 ; M.B.V. process, 53, 844, 4434, 5994 ; Panalum in process, 53, 3074 ; P ro ta l process, 53, 6 36 4 ; relative valuo of processes, 53, 3074. 
protection against oxidation, tests with P an taro l, 53, 4434. protective coatings on, pcnotration by halogen ions, 53, 6364. recrystallization, 53, 1134, 1284 ; duo to torsion, 53, 2 2 5 4 ; of single-crystals, 

53, 1884, 2254. refining, 53, 5 70 4 ; electro-, 53, 4 4 9 4 ; electro-, F rary  procoss, 53, 6 43 4 ; in fluenco of secondary reactions, 53,344 , 3634. reflection of light and  ultra-violot rays, 53, 3374. reflectors, surface prepn., 53, 3374. remelting of scrap, borings, &c., 53, 424. residues, remolting, 53, 424. riveting, 53, 1004.rolling, of foil, 53, 5824 ; stress d istribution in roll gap, 53, 2764, 7184. rolling-mills, for sheet and coil, 53, 1624 ; for strip, 53, 3884. scrap, classification, 53, 4 24 , 1534;rocovery, 53, 424. separation. Seo Analysis. shear-hardening, in singlo-crystals, 53, 1884.sheet, annealing in continuous elect, fu rnace, 53, 4 74 , 3294 ; use for roofing, 53, 4094. shrinkage of castings, 53, 2054. single crystals, arrangem ent of micro- crystals in wiro broken in  tension, 53, 3524 ; behaviour when subjected to stresslcss corrosion in  stream  of tap- w ater followed by te s t to destruction in  air, under alternating  torsional stresses, 53, 2 41 4 ; rocrystn. power and  shear-hardening, 53, 1884.
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Aluminium, slip layers, localized, form ation, 53, 2294. soldering, 53, 1664, 6 69 4 ; mechanism, 53, 7204.solders, N.CJ.E., 53, 2 8 1 4 ; Stcrlinito, 53, 2814.sprayed coatings on steel, heat-resistance, 53, 6394.stamping of cases and boxes, 53, 2774. steel-cored conductors, 53, 4104. strip, annealing in continuous elect, fur- naco, 53, 474 , 3294. tensile properties, effect of iron, 53, 3434. therm al insulation properties. Sjeo A lu m inium  foil. toxicity, 53, 5294 ; thesis, 53, 4254. transmission lines, effect of 5 years’ exposure, 53, 6 76 4 ; statistics, 53, 5904 ; vibration fractures, 53, 3374. tubes, investigation, 53, C654. turnings, melting, 53, 424. uses, 53, 4064, 5294, 5904 ; as packing m aterial, 53, 564 ; as puncture proof auto, tyro discs, 53, 1 014; for rail coach bodies, 53, 5914 ; for window panes, 53,1024 ; in architecture, book, 53, 5 9 8 4 ; in autom obiles, 53, 3 314; in  canning industry , 53, 1684 ;in central heating, 53, 1 684; in collieries, 53, 5904 ; in elect, condensers, 53, 5 3 0 4 ; in elect, industries, 53, 1694, 4 1 0 4 ; in food industry , 53, 1 014; in hydrogon peroxide bleaching m achinery, 53, 6754 ; in hydrogenation apparatus, 53, 5 6 4 ; in  milk delivery vans, 53, 1014; in m otor cycles, 53, 4084 ; in m otor trucks, 53, 4 0 S 4 ; in railw ay rolling stock, savings in weight, 53, 5304 ; in ra ilway sicoping cars, 53, 6764 ; in ra ilway work, 53, 564 ; in road vehicles, 53, 5304 ; in tan k  cars, 53, 564 ; in textile industry , 53, 4064, 5904, 6 7 5 4 ; in transport, 53, 3 31 4 ;in transport tanks, 53, 1014; in varnish and lacquer p lan t, 53, 1014; on board ship, 53, 4074. varnish equipment, 53, 5904. varnishing, 53, 86.4. viscosity, 53, 4354. webs, 53, 3324.welding, 53, 1004, 6694, 6704, 7 20 4 ; applications, 53, 5864 ; arc, 53, 1004, 6 6 9 4 ; Arcatom  and blowpipe processes com pared, 53, 4024 ; autogenous, 53, 3314, 3974 ; book, 53, 1764 (review); economic aspects. 53, 5864, 7 20 4 ; electric, 53, 3974, 7 204; electric arc, 53, 3314, 5 8 7 4 ; elect, resistance, 53, 5874, 7204 ; electrode, 53, 1004, 5 89 4 ; fluxes, 53, 5864, 6704, 7204 ; fusion, 53, 5874 ; mech. properties of joints, 53, 5 86 4 ;of aircraft p arts, 53, 1664 ; of canoe, 53, 5 86 4 ; of crankcases, 53, 1664, 7 20 4 ; of crankcase, oxy-acetylene, 53, 3974 ; of gear-boxes, 53, 5864 ; of plaque, oxy-acetylene, 53, 6 704; of tanks, 53, 2184, 3 9 7 4 ; oxy- acetylene, 53, 2184 ; practical points,

Aluminium,53, 1664, 1674, 3 974; processes, 53, 534.welds, properties, 53. 6694. windings for turbo-generator rotors, 53, 3324.
window panes, 53, 4104. wire, annealed, subjected to torsional oscillations, relaxation time, 53, 14 j endurance v ibration tests, 53, 3374 ; flexible anodic films, 53, 2454 ; hard- drawn, effect of addns., 53, 6944. working, book, 53, 6004. works, French, organization and lay-out, 53, 3764.zinc-plating, 53, 904, 2544, 4484, 5104.Aluminium alloys (see also Albondur, Alclad, Aldrey, A 11 aula I, A  Ipax, A lu- Jont, A lum an , Anticorodal, Aviol, A vional, Birmabright, Bohnalite, Bon- dur, B.S.-Seewasscr, Duralite, Dural- plat, D uralumin , Helum in, H idum in- ium , Hydronaliwn, K.S.-Seewasscr, Laulal, L o-E x , M V C , Peraluman, S ilum in , Skleron, W ilm il, and under names of constituent metals), abrasion, effect of anodic troatm ent, 53, 3584.
action of foods, 53, 6314. action of pharmaceutical chemicals and others, 53, 6314. age-hardening, mechanism, 53, 5 49 4 ; precipitation, 53, 704 , 4 3 9 4 ; re ta rd ing, 53, 2124. airscrews, etching blades to  show up cracks, 53, 1 434; straightening of blades, 53, 2774. analysis. See Analysis. annealing furnaces, 53, 4 44 . anodic oxidation, 53, 234 , 854 , 1344, 2454, 3094, 7054 ; A lum ilite process, 53, 1654, 2454, 2794, 3104, 3324, 5024, 6364, 7054 ; Bengough process, 53, 234 ; effect on abrasion and corrosion, 53, 3 5 8 4 ; for colouring, 53, 2794.
axle-boxes for railways, tests, 53, 6764. bars, wrought, for general eng. purposes, B ritish  standard  specification, 53, 2824.behaviour a t  low tem p3., thesis, 53, 4254.
books, 53, 574, 584 , 4244. cast, report of A.S.T.M. cttec., 53, 2824. casting, 53, 1464, 2664, 2674, 3 77 4 ; effect of pouring tem p., m ethod of cooling and dissolved gas, 53, 7144 ; of pistons, 53, 114. 
casting tem perature, 53, 1464. castings, large, high-quality, 53, 3774,7144 ; mech. properties, 53, 2954 ; m etallographic characteristics, 53, 2954 ; unsoundness, prevention, 53, 2054, 3774. 
chemical oxidation, 53, 234. chromium plating, 53, 884, 2504, 2524. coinage, mech. tests, 53, 694. colouring, 53, 3954 ; Alumilite process, 53, 1654, 2454, 2794, 3104, 3324, 5024, 6364, 7054.
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2L5, use in textile industry , 53, 5904. unprotected, resistance to  weather, 53, 774.
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W hite metals, 53, 2584.Widia, 53, 3164.Detection, dimothyJglyoximo as reagent, 53, 3174.Detection of—Aluminium, drop mothod, 53, 3664 ; (small am ts.) colorimetric, thesis, 53, 4254.Antimony, in Cu, spectrographic, 53, 3644 ; spoctrographic, 53, 3174.Arsenic, spoctrographic, 53, 3 1 7 4 ; using H 2S, 53, 3674.Beryllium, micro-, 53, 3194.Bismuth, 53, 3174.Cadmium, 53, 5 6 3 4 ; 2 :7-diam ino- fluoreno as rcagont, 53, 954 ;using H 2S, 53, 3674.Cæsium, by spo t tests, 53, 354.Calcium, in  presence of Sr, 53, 944.Cerium, 53, 3664.Chromium, microchom., 53, 6454.Cobalt, 53, 6454, 6484 ; spectrographic, 53, 3644.
Copper, 53, 964 , 6454 ; appn. of catalysis, 53, 5144 ; in  P t, spectrographic, 53, 3644 ; microchom., 53, 3 6 6 4 ; 2 : 7-diamino-fluorcno as reagont, 53, 954 ; using H .S, 53, 3674.
Gallium, polarographic, w ith dropping m ercury cathodo, 53, 3654.Gold, 53, 6454 ; with a-naphthyl. amino hydrochloride, 53, 4514.Group I I  elements, 53, 4514.Group I I I  elements, 53, 4514.Heavy metals, K I as spo t reagent, 53, 1414.Lead, in  P t, spectrographic, 53, 3644 ; in Ag, spectrographic, 53, 3644 ; using H 2S, 53, 3674.Magnesium, 53, 3174.Manganese, 53, 6454.Mercury, microchom., 53, 3664.Metals, polarographic, w ith dropping m ercury cathodo, 53, 3654.Molybdenum, microchem, 53, 3664 ; rcactivo paper for, 53, 3184.Nickel, 53, 6454.Niobium, polarographic, with d ropping m ercury cathodo, 53, 3654.Palladium, in  presence of other platinum  m etals, 53, 954 ; spectrographic, 53, 3644.
Platinum , polarographic, w ith dropping m ercury cathodo, 53, 3654.Potassium, propn. of sodium cobalti- n itrite , 53, 364.

Analysis, methods of—Detection of—Precious metals, 53, 954.Rhenium, ilamo tests, 53, 3394 ; microchem., 53, 3664.Rubidium, by spot tests, 53, 354.Silver, 53, 6454 ; appn. of catalysis, 53, 5144 ; in very dilute solns. by physical developm ent, 53, 5144 ; in  very dilute soln., catalytic, 53, 3664 ; (traces), 53, 3184.Sodium, 53, 5634.Tantalum , polarographic, w ith d ropping m ercury cathodo, 53, 3654.Tellurium, spcctrographic, 53, 3174.Thallium, by spot tests, 53, 354.Tin, using H 2S, 53, 3674.Titanium, polarographic, w ith dropping m ercury cathode, 53, 3654.Tungsten, microchem., 53, 3664.Vanadium, microchem., 53, 3664 ; polarographic, w ith dropping mcr- cury cathode, 53, 3654.Zinc, 2 : 7-diamino-iluorene as reagent, 53, 954.Estimation of—Alkali m etals, polarographic, 53, 6464.Alumina, in  A1 alloys, 53, 2584, 6464 ; in  clays, 53, 1594.Aluminium, colorimetric, w ith aurintri- carboxylic acid, 53, 4524 ; inpresonco of Fo, 53, 2 0 0 4 ; in prcsenco of H 3P 0 4 by 8-hydroxy- quinoline, 53, 3674 ; potentio-m etric, 53, 364 ; (small am ts.) in heat-resistant alloys, 53, 5654 ;vol., 53, 954.Antimony, chloramino as reagent, 53, 3164 ; in alloys by titra tio n  w ith K IO ,, 53, 4524 ; in  commercial Cu, 53, 4 5 2 4 ; in  Pb alloys, 53, 3674 ; in solder in presence of Fe, 53, 3194 ; in  Sn alloys, 53, 3674 ; quant., book, 53, 6014 ; (smallam ts.) in  Cu, 53, 5644.Arsenic, electro-, apparatus and p ro cedure, 53, 6474 ; gravim etric, as MgNH4A s0f,6H20 , 53, 6 4 7 4 ; in alloys by titra tio n  w ith  K IO s, 53, 4524 ; iodomotric acidimetricmothod, 53, 3194.Beryllium, 53, 6474.Bismuth, bromometric, 53, 6474 ;electro-, in  alloys w ith Pb, 53,1 4 1 4 ; in  brass, 53, 3 6 7 4 ; inCu, 53, 3674, 4524 ; in  refined P b, 53, 7 1 0 4 ; macro-, rapid, 53, 6474 ; micro-, rapid, 53, 6474 ;now m ethod, 53, 954 ; vol., 53, 6474.Boron, spectrographic, 53, 3194.Cadmium, by E vrard  m ethod, critical study, 53, 3684 ; electro-, 53,6444 ; micro-electrolytic, in  am-moniacal solns., 53, 364 ; quant., w ith anthranilic acid, 53, 4534.Coesium, in  prcsenco of R b and o ther alkali m etals, 53, 3194.Calcium, by Iv3Fe(CN)a> 53, 5154 ; composite reagent for, 53, 3174 ;
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Analysis, methods of— Estimation of—gravim etric, 53, 6484 ; in Pb-C a alloys of low Ca content, 53, 710/1; in prosonco of Mg, 53, 319.-1 ; q uant., by filtration m ethod, 53, 1414.Cerium, vol., w ith A sj03, 53, 320.1.Chromium, gasomotric, 53, 5154 ; in  ferro-chrom ium , potentiom otric, 53, 5154 ; in  Ni-Cr, N i-C r-Fe, and N i-Cr cast-iron, 53, 2014 ; inplating baths, potentiom otric, 53, 3674.Cobalt, as Co nitroso-jS-naphthol, 53, 3204 ; effect of on pptn . from acetate soln., 53, 64S4 ; olectro., 53, 6144 ; gravim etric, with dini- trorosorcinol, 53, 3684 ; q uant., by anthranilic acid, 53, 6484 ; w ith 1 : 2-nitronaphthol, 53, 6484 ; w ith K M n04, 53, 1414.Copper, bibliography, 53, 5154 ;critical review of methods, 53, 5154 ; in  M n-bronzo, 53, 7104 ; iodometric, shorter m ethod, 53, 3684 ; Fo, Zn, and A1 in prosonco of one another, 53, 5644 ; (m inute am ts.) in presence of Fo and other m etals, 53, 364 ; q uant., 53, 9 6 4 ; quant., by anthranilic acid, 53, 6484 ; rapid, in  brass, A1 alloys, «fee., 53, 3204.Ferrous and ferric ions formed by actions of K2C r,0 7 and  K M n04 on F o -  salt, 53, 3204.Gallium, by cupferron, 53, 3 6 8 4 ; w ith 8-hydroxyquinolino, 53, 2014.Gases, in m otals, 53, 1414 ; in  motals, vacuum  fusion m othod, im provem ents, 53, 5644.Germanium, in electrolytic Zn, 53, 3204.Gold, in  cyanide plating  baths, 53, 2534 ; in Au alloys, microchcm., 53, 5644 ; potentiom otric, with (V 0)2(S 04)3, 53, 6484 ; spectro- graphic, 53, 3 6 8 4 ; spot mothod, 53, 1414.Indium, w ith 8*liydroxyquinoline, 53, 2014.Iron, in  ferro-chrom ium , potontio* m etric, 53, 5154 ; in forro-vanadium , potentiom otric, 53, 5154 ; in  p lating  baths, potentiom otric, 53, 3684 ; w ith Lange’s photoelectric colorimoter, 53, 4524.Lanthanum , spectrographic, 53, 3684.Lead, and Cu, simultaneous, 53, 4524 ; by F a jan ’s mothod, 53, 3 2 1 4 ; in M n-bronze, 53, 7104 ; in  mixed solder and white m etal residues, 53, 3204 ; in tinplato, 53, 7114 ; (sm all am ts.), 53, 3214 ; (small am ts.) in Cu and Cu-rich alloys, 53, 5644 ; vol., 53, 3204 ; vol., by nickel dioxido-arsonito mothod, 53, 6484.Lithium, quant., 53, 6464.Magnesium, colorimetric, in  small

Analysis, methods of— Estimation of—am ts., 53, 3694 ; offect of pR on pptn . from acetate soln., 53, 6484 ; in prosonco of Ca, 53, 3194 ; micro-, 53, 5654, 6484 ; somi-micro-, 53, 6484 ; vol., in presence of froo acid and alkali m etals, 53, 2594.Manganese, by Proctor Sm ith’s m othod, 53, 3694, 6494 ; in M n- bronzo, 53, 7 1 0 4 ; (largo am ts.), vol., 53, 3 2 1 4 ; w ith Lange’sphotoelectric colorimeter, 53, 4524.Mercury, electro-, 53, 6444 ; micro- oloctrolytic, 53, 2594 ; micro-oloctrolytic, in am moniacal solns., 53, 364 ; (m inuto am ts.), micro-, 53, 2594 ; (sm all am ts.) colori- motric, w ith diphenylcarbazono, disturbing effect of Cl2 and N H 4 salts, 53, 364 ; (small am ts.),potentiom otric, 53, 5654.Molybdenum, by F a jan ’s mothod, 53, 3214 ; offect of pa  on pptn. from acotato soln., 53, 6484 ; in steels, 53, 3184 ; potentiom otric, 53, 2014, 3694, 6494 ; vol., 53, 2604 ; w ith a-bonzoinoxiine, 53, 2014.Nickel, effect of p}1 on  pptn . from acotato soln., 53, 6484 ; in  alloys, rapid  colorimetric, 53, 4524 ; in hoat-rosistant alloys, rapid, 53, 5654 ; in  Ni-Cr, N i-C r-Fe, and N i- Cr cast-iron, 53, 2 0 1 4 ; in N i- steels, quant., by olectrographic m othod, 53, 2014 ; quant., by anthranilic acid, 53, 6484 ; soly. of Ni dimothylglyoximo, 53, 3174.Palladium, q uant., by ethylene, 53, 3694.Phosphorus in Al, 53, 3694, 3704.Potassium, 53, 3 7 0 4 ; as sulphate, 53, 6494 ; by sodium cobalti- nitrito , 53, 5654 ; microchom.,53, 3704 ; q uant., 53, 3704.Rhenium, quant., microchom., 53, 3704.Scandium, spectrographic, 53, 2014.Silicon, (graphitic) in Al, 51, 200; in  Al, 53, 364 ; in  Al and A l-Si alloys, 53, 6494.Silver, appn. of m orcurimotry, 53, 6494 ; electro-, 53, 6444 ; m acro- and micro-, rapid, 53, 3214 ;micro-electrolytic, in ammoniacal solns., 53, 364 ; (sm all am ts.) in presence of Cu and  chlorides, 53, 3214 ; spectrographic, 53, 3684.Sodium, 53, 3704 ; as sulphate, 53, 6494 ,* in Al, 53, 2014 ; in Silumin, 53, 6164 ; iodometric, as sodium zinc uranyl acotato, 53, 4 5 3 4 ; (sm all am ts.), vol., 53, 4534.Strontium, oxalate mothod, 53, 5664.Sulphur, in  coal and coke, 53, 464 ; in coals by Eschka mothod, use of CaO, 53, 464 ; in coals by p erchlorate m ethod, 53, 464 ; in coals, comparison of H ackl and Eschka m ethods, 53, 464.
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Analysis, methods of— Estimation o£—Tellurium, as crvst. To or as ToO;, 53, 259.4 ; pptn. of HjToO, as hoxamminechromic salt, 53, 370.4.Thallium, after oxidation w ith Br, 53, 2594 ; in presence of Bi and Pb, rapid, 53, 370.4 ; (small am ts.) in preseneo of Pb  and Bi, 53, 259.4.Tin, cliloramino as reagont, 53, 3164 ; in alloys by titra tio n  w ith K I0 3, 53, 4524 ; in steel, 53, 200.1 ; quant., book, 53, G01.4 ; vol., 53, 2004, 3214.

Titanium , colorimotric, 53, 200.4,370.4. 4534 ; w ith Lango’s photoelectric colorimeter, 53, 452.4.Tungsten, in ferro-tungsten, 53, 322.4 ; quant., use of S-hydroxyquinoline, 53, 4534 ; (traces), colorimetric, 53, 5 1 5 4 ; vol., 53, 9 6 4 ;  with 8-hydroxyquinoline in complex oxalato soln., 53, G49.4.Uranium, vol., w ith K aCraO:, 53,370.4.Vanadium, gravimotric, thesis, 53, 4254 ; in forro-vanadium , potentio- motric, 53, 5154 ; vol., 53, 2004.Zinc, as sulphide, quant., 53, 4534 ; by K,Pe(CSr)„. 53, 322.4 ; effect of Pu  on pptn. from acetato soln., 53, 648.4 ; electro-, 53, G44.4 ; eloetro-depn. of Zn from acid soins., 53, 2G04 ; in alloys by titra tio n  with K IO ,, 53, 452A  ; in A1 and  A1 alloys, 53, 322.4 ; in brasses or otlior zinciferous alloys by oxalato-perm anganato m ethod, 53, 2G0.4 ; iodomctric, by ferricyanido process, 53, 453.4 ;new reagent, 53, 3714 ; potentio- motric, 53, 30.4 ; quan t., with antliranilic acid, 53, 453.4 ; (small am ts.) in Al, 53, 260.4 ; vol., 53,260.4.
Precipitation o£—Hydroxides of Fe, AI, and Cr in pure, dense, and easilv filtered form , 53, 2584.
Sampling o£— 

Zinciferous white m etals, 53, 94.4.Separation, olectrolytic, thesis, 53, 425.4.Separation o£—Aluminium from  Fo, q uant., 53, 6404.
Ammonium sulphide group metals from  alkalino earth  group, 53,646.4.
Antimony from Sn, 53, 2604, 321.4.Arsenic from Sn and Sb, 53, 354.Cadmium from alkalino earths, 53, 4534 ; from Zn by H .S, 53, 35.4.Calcium from Mg, 53, 6484.Cobalt as Co nitroso-/}-naphthol, 53,320.4. 
Common elements into groups, 53, 318X.Copper, 53, 954 ; and  Ni in largo am ts., 53, 1414 ; from As and Se, elect., 53, 6464 ; from R h, 53, 354.

Analysis, methods of—Separation o£—E arth  acids from m etals of H ,S  group, 53, 318.4.Group II  elements, 53, 451.4.Group II I  elements, 53, 451.4. Hafnium nnd Zr, 53. 318.4, 610.4. Lithium from Mg, 53, 046.4.Rhenium and Mo, 53, 4514.Selenium, 53, 3GG.4.Sodium from Iv, 53, 370.4.Tantalum. Nb, Ti, and Zr. 53, 319.4. Tin from Cu, Zn, Pb, &e., 53, 2004. Titanium, from Al and elements of Groups I I  and I I I  by guanidine carbonate ¡n ta rtra te  soln., 53,514.4 ; from T a and Nb, 53, 3184. Zinc, Co, Ni, and Fo from Al, Cr, and Jin , 53, 25S4 ; from alkalinoearths, 53, 4534 ; from (N fij)2S group, 53, 453.4 ; (small am ts.), quant., from Fe-rich m aterial, 53, 5G3.4.TitTation, uso of tungsten-nickel olec- trodo, 53, 3674.Titration of—Magnesium sulphate, 53, 259.4. Manganous sulphate, 53, 259.4. Sodium, indirect, of sm all am ts. by sodium uranyl magnesium acotato, 53, 370.4.
Annealing (sco also Hcat-trealment), boxes, design, 53, 160.4. bright-, 53, 160.4. furnaces. Sco Furnaces.Annealing of—Aluminium strip  and sheet in continuous oloet. furnacc, 53, 474 , 329.4.Brass, bright-, 53, 270.4.Copper, wire, bright-, in steam , 53, 4S.4, 2714.

Duralumin, 53, (5654.Strip, in  continuous furnace, 53, 27G.4,717.4 .W ire, bright-, 53, 27G.4.Annual Autumn Meeting, 52, 13.Annual General Meeting, 51, 13.Annual May Lecture, 51, 313.Anodic behaviour o£—Cobalt, 53, 3384.Anodic films, potentia l gradients, 53, 324.
Anodic oxidation, book, 53, 599.4.Anodic oxidation of —Aluminium and its alloys, 53, 23.4, 844 , 854 , 1344 , 2464 , 309.4 , 7054 ; Alumilito process, 53, 1654, 245.4,279.4, 3104, 332.4, 502.4, 630.4,705.4 ; Bongough procoss, 53, 23.4 ;by  H .-F . a.c., 53, 636.4 ; colouring of films, 53, 2454, 279.4, 309.1, 3104, 7054 ; effect of concn. of electrolyte on form ation of film, 53, 191.4,35S4 ; effect on abrasion and  cor. rosion, 53, 358.4; E loxal process, 53, 23.4, 195.4, 636.4 ; E loxal procoss, X -ray  study  of films, 53, 844, 309.-1 ; in aqueous solns. of oxalic acid, 53,194.4 ; practical details, 53, 4444.
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Anodic polarization in aqueous solutions, curront limits, 53, 555/1.Anticorodal, cleaning, 53, 164/1.

compressed gas cylinders, m anuf., 53,571.1.corrosion, by acids usod for washing cattle-trucks, 53, 77/1 ; by liquid fuols contg. alcohol, 53, 242.-1. mechanical properties, 53, 571/1.Anti-iriction alloys. See Bearing alloys, While metals, &c., and under names of constituent motals.
Antimony,action o£ iodine, 53, 132,-1. allotropy, 53, 177.-1, 433/1. consumption, 53, 411/4. deposition on coppor by unciont E gy p tians, 53, 534/1. detection. See Analysis. 

electrical resistance, of singlo crystals, effect of tension, 53, 289.-1 ; of t r i gonal crystals, effect of tension, 53, 689.-1.
electrodes, uso for detg. H-ion concn., 53, 13S/1. electrolysis, aqueous, 53, 137.-1. estimation. Seo Analysis. hydrogen overvoltage, 53, .'162.-1, 513/i. industry, historical review, 53, 534.il. magnetic properties a t  low tomps., 53, 489/1.
mineral resources of U.S.A., 53, 424.4. production, 53, 411/1. refining, electro-, 53, 513.1. separation. Seo Analysis. shrinkage of castings, 53, 205/1. single crystals, elect, resistance, ofïoet of tension, 53, 289.-1. specific heat, 53, 13.4. therm al expansion, 53, 289.-1. uses, 53, 411.1.Antimony alloys. Seo also Babbitt metal, Bearing alloys. White metals, &c.

Antim ony-alum inium  alloys, constitution, 53, 343.1.
Antim ony-alum inium  magnesium alloys, constitution, 53, 343.-1.
Antim ony-bism uth alloys, cathodic disintegration, 53, 1S6.4. magnetic susceptibility, 53, 186.4, 496.4.Antimony-cadmium alloys,Cci .S b c r y s ta l  structure, 53, 629.-1. castability, 53, 657,1.Antimony-gold alloys, compounds, 53, 13.4. constitution, 53, 235/1. specific heat, 53, 13.1.Antimony-lead alloys, age-hardening, 53, 355.4. castability, 53, 657.1. constitution, tliormodynamic study, 53, 14/1 ; X -ray  study, 53, G22.1. corrosion of cable sheath, 53, 355.1. hydrogen-overvoltage, 53, 362.4, 513.4. magnetic susceptibility, 53, 1S6.-1, 496.-1.Antim ony-m anganese alloys, constitution, 53, 181.4, 344/1.
Antim ony-palladium alloys, constitution, 53, 237/1.

Antimony-polonium alloys, solid solubility of polonium, 53, 4/1.A ntim ony-tin  alloys,SnSb single crystals, la ttice consts., 53, 240/1, castability, 53, 657/1. liquation, prevention of addn. of nickel, 53, 150/1. refining, electro-, thesis, 53, 425.4. structure, olTcct of m ould and  pouring tomps., 51, 37. thermal expansion, 53, 439/1. Antim ony-tin-lead alloys, effect ol arsenic, 53, 124A , 299/1. structure, offoct of m ould and  pouring tom ps., 51, 39. 
A ntim ony-tin-lead-bism uth alloys, an a ly sis, 53, 710/1.Antim ony-zinc alloys,ZnSb, crystal structuro, 53, 629.4. Zn3Sb: , crystal s tructure, 53, 629/1. Antim ony-zinc-cadm ium  alloys, deposition, 53, 249/1, 706/1.Apparatus, laboratory . See Laboratory apparatus.
Arc furnaces. See Furnaces.Arc welding. Soo Welding.Arcatom process. Seo Welding.Arcogen process. Seo Welding.Ardoloy, 53, 27S.4.Armide, 53, 278-4.Arsenic, compressibility, 53, 293/1. detection. Seo Analysis. electrical properties, 53, 7.4. electrical resistance, pressure coeff. a t  30° and  75° C., 53, 293/1. estimation. Soo Analysis. separation. Seo Analysis. statistics, 53, 411.-1. uses, 53, 411.4.Arsine poisoning in tin  refining, 53, 473/1.
Asbestos, heat-insulating properties, &o., 53, 276.4.Assay beads, surface offoots cansod by platinum  group m etals, 53, 94.4,514/1.
Assaying,book, 53, 428/1 (review). fire-, book, 53, 598/1.Atmospheric corrosion. Soo Corrosion. Atomic heat (soo also Specific heat), additive, law, 53, 13.4, 14.4.
Atomic heat of—Gallium, 53, 690.4.Indium, 53, 690/1.Thallium, 53, 690.4.Atomic percentages, conversion to weight %, 53, 476.4, 698/1.Atomic structure, X -ray  scattering and, 53, 19/1.
Atomic weight of—Chromium, 53, 113.4.Lead, 53, 434/1, 482.4.Osmium, 53, 179.4.Potassium, 53, 011.4.Rhenium, 53, 339.4.Selenium, 53, 67/1, 434.4.Tellurium, 53, 67/4, 484/1, 691.4.
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Atomic weights, reports, of commission of In ternational Union of Chemistry, 53, 118.‘1, 230.4, 203/1 ; of German Commission, 53, 68/1.Atoms,metals, mechanism of exchange of nobio ions and, 53, 292.4. structure. Seo Atomic structure.Auditors, election, 51, 27.Automobile, industry, m etallurgical developm ents, 53,679.4, 680/1.materials, developm ents, 53, 597/1. pistons. Soe A lum inium  alloys, &c. Autum n Meeting, 52, 13.Aviol, 53, 618.1.Avional (see also Duralumin), 

compressed gas cylinders, m anuf., 53,571.4 .
mechanical properties, 53, 671.4. riveting, 53, 609.1. wear, 53, 295.4.Avional D, corrosion undor prolonged load, 53, 20.4.

Babbitt metals (see also Bearing alloys, While melals, and under names of constituent m etals), alkaline earth, «so for filling bearing lining of rolling-mills, 53, 299/1. 
compositions, 53, 419.4. lead-base, easting, 53, 659.4. melting, saving of m etal by covering pot, 53, 268/1.melting furnaces, 53, 99.1; elect., 53, 383/1.specifications, S.A.E.. 53, 419.4.Babylon, m etal work, 53, 474.4.

Bacteria,action of metals, 53, 692.1 ; a t  distance,614.1.
Balance sheet, 51, 23.Barium  (see also Alkaline earth melals), allotropy, 53, 481/1. book, 53, 540.4 (review). electrical resistance a t  low tem ps., 53, 433/1.magnetic properties, variation  w ith temp., 53, 481/1. melting point, 53, 481.4. statistics, 53, 411/1. uses, 53, 411.4.B arium -alum inium  alloys, preparation, 53,435.4.Bariumsilicides, preparation  and properties, 

53, 16.4.Barkhausen discontinuities,e.m.f. associated with, 53, 489.4. large, propagation, 53, 119.4, 236.4, 440/1.Barkhausen effect, 53, S.4 ; in single crystals in ro ta ting  fields, 53, 187/1.Bauxite bricks. See Refractory materials.Bearing alloys (see also BabbiU metal, Bronzes, Hoyt metal, Oilite, Satco, White metals, Sic., and  under names of constituen t m etals), book, 53, 286/1.

Bearing alloys,bronze, compris, and properties, 53, 698.-1 ; corrosion by lubricants, 53, 634.4- ; effect of additions, 53, 299/1 ; effect of antim ony on mocli. properties, 53, 122/1 ; load-rich, properties and uses, 53, 12A  ; resistance to  deform ation, 53, 551/1 ; substitu tion  of lead for tin, 53, 620.4. cadmium-base, phys. properties, 53, 495/1.
copper-base, characteristics and conditions of em ploym ent, 53, 678/1. effect of variations of composition, 53,238/1.
for aero-engines, 53, 626.4.for heavy duty, copper-lead alloys vs.lead-bronzos, 53, 345/1. heavy-duty, 53, 413.4. lead-base, effect of arsenic, 53, 124.4,299.4 ; lubrication, 53, 415.-1. 
lead-bronze, 53, 105/1 ; phys. properties, 53, 346/1 ; properties, 53, 414/1. marine, 53, 101.4 . sampling, of zinciferous, 53, 94/1. therm al expansion, 53, 439/1. tin-base, hardness a t  elevated tem ps., effect of lead, 53, 495/1 ; phys. p ro perties, 53, 495.-1 ; properties, 53, 552 A .
white, comparison of phys. properties, 53, 495.4 ; factors determ ining properties, 53, 185.4 ; inech. properties a t  various tem ps., 53, 15/1, 184/1 ;melting, 53, 267.4, 379/1 ; phys. p roperties, 53, 346/1 ; service tests, 53, 184/1. working-up, 53, 257/1.Bearings, bridge, 53, 414.4. bushes, whitem etalling, 53, 149/1. compo, 53, 67S/1. heavy-duty, alloys for, 53, 345/1. loco, big-end, 53, 419.4. pressures, table, 53, 101.4. requirements, 53, 168/1. roll-, m anuf., 53, 148.4. rolling-mill, 53, 389/1 ; design andoperation, 53, 526/1. wear, localized, 53, 555/1.

Bell metal, physical properties, 53, 345/1. uses, 53, 345.4 .Bells, tone, 53, 658.4.Bendalloy, 53, 103.-1.Bending strength of—Zinc, effect of im purities, 53, 697/1.Bending vibration, theory, 53, 144/1, 455.4.Beryllium,as deoxidizer, 53, 545.4. chemical properties, 53, 545.4. compressibility, 53, 293.4. deposits, 53, 545.4. detection. Soo Analysis. electrical resistance, pressure coeff. a t  30° and  75° C., 53, 293/1. electrolysis of molten salts, book, 53, 53/1 
electrolytic production, 53, 709/1. estimation. See Analysis. extraction, 53, 512.4, 609/1. history, 53, 609/1.
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Beryllium, •mechanical properties, 53, 545/1. metallurgy, 53, 545/1. minerals, 53, 545.-1. occurrence, 53, 600.-1. physical properties, 53, 545/1. production, 53, 65.-1 ; aluminothermie, 53, 471/1. properties, 53, 65.4, 512/1, GOO/1, review, 53, 113.4. sources, 53, 65/1.specific heat a t  high tem ps., 53, 433.4. thesis, 53, 424.4.uses, 53, 1034, 333.1, 411.4, 545.1. Beryllium alloys, 53, 545.4. recent work, 53, 225.4. uses, 53, 103.4, 181/1 ; in m achine construction, 53, 104.4, 

vacuum-melted, properties, 53, 618/1. Beryllium-bronze, o:astieity, modulus, 53,302.4, 69S.4.
Beryllium chloride, roducibility w ith ulu- minium, 53, 680.4.
Beryllium -cobalt alloys, properties, 53, 618.-1.Beryllium-copper alloys,age-hardening, p p tn ., 53, 627.4, 717.-1. casting, 53, 65S4.constitution, X -ray  study, 53, 020/1. electrical properties, 53, 622.4. hardness, m easurem ent, 53, 122.4. molten, oloctrolysis, 53, 449/1. physical properties, 53, 622/1. properties, 53, 233.-1, 435/1, 491/1, 618.-1. 

tensile properties, 53, 344.4, 696.4. thesis, 53, 4244. uses, 53, 3444, 696.4.
Beryllium-nickel alloys, properties, 53, G1S4.
Beryllium -nickel copper alloys, hardness, 53, 126.-1. mechanical properties, 53, 1264. Beryllium oxide, roducibility, 53, 121.1. Beverage equipment, m aterials for, 53,5954. Bibliographies, bibliography oi, on chom- is try  and chemical technology, 53, 4804 (review).Bicaloy, 53, 4024.Bimetals, book, 53, 4224. definition, 53, 475.1.m anuiacture from powdered m otals, 53, 71S4.

metallographie examination, m ethods, 53, 3034.strip, use in m anuf. of therm ostats, 53, 0794.
therm ostatic, 53, 4614.Binary alloys. Seo Alloys and also under names of constituen t motals. 

Biographies. Soo Obituary notices. Birmabright, properties, 53, 617.4. sheet, effect of cold-work, 53, 549.4. 
Birmasil special alloy, properties, 53, 70.4. Birmingham Meeting, 52, 13.Bismuth,crystals, reflection of X -rays, effect of tem p., 53, 5544. density, 53, 654.

Bismuth,deposition from perchloric acid soins., 53, 5574.
detection. Soo 4  ualysis. diamagnetism, in intense fields, 53, 6934 ;of th in  films, 53, 1134. electrical resistance, anom aly, 53, 1134 ; change duo to  magnetic fiold, 53, 3374 ; effoct of tension, 53, 2254 ; of single crystals, change in m agnetic fields, 53, 1924, 2904 ; of trigonal crystals, effoct of tonsion, 53, 689/1. electrolysis, aquoous, 53, 137.4. estim ation. Seo Analysis. 
magnetic properties, a t  low tom ps., 53, 4894.
magnetostriction of singlo crystals, 53. 4814.
melting, phenom ena, 53, 486/1. molecular weight, 53, 65/1. param agnetism  in intonse fields, 53, 693/1. '
refining, oleetro-, 53, 513.-1. shrinkage of castings, 53, 205/1. single crystals, elect, resistance, cliango in m agnetic fiolds, 53, 1924, 2904 ; elect, resistance, offect of tonsion, 53, 225/1 ; m agnetostriction, 53, 4814 ; therm al expansion, 53, 4S14. therm al expansion of singlo crystals, 53, 4814.
transform ation point, 53, 4334. uses, 53, 4114.

B ism uth-alum inium  alloys, constitu tion , 53, 1204.
B ism uth-antim ony alloys, cathodic disintegration, 53, 1864. magnetic susceptibility, 53, 186.-1, 4964.B ism uth-cadm ium -lead alloys, outeetic, structure, 53, 239.4.
B ism uth-cadm ium -tin alloys, outoctic, s tructure, 53, 2394.
Beryllium -gallium alloys, constitution, 53, 134, 1234. properties, 53, 134.Bism uth-gold alloys super-conductivity , 53, 13.4.
B ism uth-lead alloys, castability, 53, 3504. density, 53, 4934. 

electrical resistance, 53, 4934.H all effect, 53, 493.4. hardness, a t  various tem ps., 53, 5524. magnetic susceptibility, 53, 1864, 496.4. superconductivity, 53, 2354. thermoelectric power, 53, 4934.Bism uth-platinum  alloys, crystal s tru c tu re  of P tB i, 53, 2414.
Bism uth-polonium  alloys, solid solubility  of polonium, 53, 4.4.B ism uth-tellurium  alloys, hardness, a t  various tem ps., 53, 5524. magnetic susceptibility, 53, 1864, 4964.B ism uth-thallium  alloys, hardness a t  various tem ps., 53, 5524.B ism uth-tin  alloys, castability, 53, 350.4. magnetic susceptibility, 53, 186/1, 4964.B ism uth-tin-antim ony-lead alloys, analysis, 53, 7104.
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Bism uth-tin-lead alloys, castab ility , 53, 350.-1.Bismuth-zine alloys, m olten, solubility curves, 53, 439/1.
Bolmalite,pistons, cylinder wear, 53, 680.4 ;wear tests, 53, 295,-1, 408/1.Boiling points of—m etals and alloys a t  atm . pressure, 53, 553/1.
Bolts,manufacture, 53, 583.-1. testing, 53, 324/1.Bondur,composition, 53, 549/1. mechanical properties, 53, 519/1. properties, 53, 490,1. riveting, 53, 069/1.Borides,crystal structure, of compn. MeB6, 53, 189/1.high-melting point, book', 53, 426/1 (review). 

physical properties, 53, 349.-1. rare  earth, magnetism , 53, 189,1. superconductivity, 53, 75.4.Boron,electrical properties, 53, 7.1. estimation. Seo A nalysis. preparation, influenco of secondary reactions, 53, 34/1, 363,1.Boron-cobalt alloys, crystal structure, 53, 629.-1.Boron-iron alloys, crystal structure, 53, 629.-1.
Boron-nickel alloys, crystal structure, 53, 629/1.
Brass(es) (seo also Alumbro, A lu m in ium -  brasses, Cadmium-brasses, Lead-brasses, Manganese-brasses, M uniz metal, Nickel-brasses, Turbadium, and  under names of constituent m etals), a-, effect of additions on annealing and grain-growth, 52, 247 ; etched figures, 53, 351/i ; needle-like, 53, 184.4 ; structure and mech. properties, 53, 627/1.Pj -, separation of a-phaso, 53, 12.4, 123/1, 

184/1 ; transform ation, 53, 12/1, 123.-1, 297.-1, 350/1. 
action oi carbon tetrachloride, 53, 501/1. action of sulphur bichloride, 53, 501/1. action oi sulphur chloride, 53, 501/1. alum inium -, Seo Aluminium-brasses. annealing, bright-, 53, 276.4. annealing îurnaces, gas-firod continuous, d a ta , 53, 45,1, 271,4 ; hoat transfer, 53, 3S2.4. bars, m anuf., 53, 162.1. cadmium -. See Cadmium-braises. cartridge cases, m anuf., 53, 582,1;season-cracking, 53, 299/1. casting, 53, 206.-1 ; of door handles and plates, 53, 571.4 ; of slide and oblique valves, 53, 14S-4 ; of table logs, 53,149.1 ; of th ick  castings, 53, 41.-1 ; of valve taps, 53, 571.1. castings, cooling, in water-cooled moulds, 53, 657.4 ; high-duty, 53, 678.4 ; porosity, 53, 41,4, 267.4.

Brass(es), -cold-compression, 53, 60/1. cold-rolling, requirem ents for rolls, 53, 50/1.cold-working, improvements, 53, 49.4. colouring, 53, 393/1, 527.4 ; black finish, 53, 165/1 ; by sodium load thio-sulpliftte pickle, 53, 279.4, 668/1. complex, relating chem. compn. to micro- structure, 53, 492.4. condenser tubes and ferrulo stock, te n ta tive revisions of A.S.T.M. standards, 53, 414.1. constitution. See Copper-zinc alloys. corrosion, by alcohol fuels, 53, 501/1 ; by cresol vapours, 53, 356/1 ; by phenol vapours, 53, 356/1 ; by tan  liquors, 53, 22.4, 634/1 ; of pipo by w ator contg. copper sulphate, 53,80.4 ; structure of corroded surface, 
53, 499/1.corrosion (atm ospheric)-resistant, 53,71.-1.cylindrical pieces, prodn., 53, 214.1. density, effect of torsion, 53, 0.-1. deoxidation, 53, 521/1 ; with phosphorus, 53, 148.4.deposition, 53, 446.4 ; analysis of free cyanido in bath , 53, 253/1, 640/1. dis-casting, 53, 151,1 ; pressure, 53, 151/1, 327,1.

“  disease,”  53, 184/1. effect of additions on mech. properties and  corrosion-resistance, 53, 298.4. effect of aluminium . Seo A lu m in ium -  brasses.effect o£ cadmium. Seo Cadm ium- brasses.effect of lead. See I.ead-brasscs. effect of manganese. Seo Manganese- brusses.
effect of nickel. Seo Nickel-brasses. effect of third metals, 53, 123/1. effect of torsion on density, dimensions and  elect, resistance, 53, 6.4. effect of work-hardening, 53, 298,1. elastic limit, 53, 65,1. elasticity, modulus, 53, 302/1, 69S/1. electrical resistance, effoct of torsion, 53, 

6,1.
endurance, 53, 71,4. estim ation of bismuth, 53, 367.4. estim ation of zinc, 53, 260,1. extrusion, hot-, 53, 276/1, 390/1 ;variations in  rnicrostructure, 53, 161.4. fatigue lim it, difference in  air and in  vacuo, 53, 622/1. fluxes, 53, 148/1, 267.4, 458,1. forging, variations in m icrostructuro, 53,161.4.founding, fundam entals, 53, 267/4. foundry, economics, 53, 267,1 ; industry  in 1932, 53, 470/1 ; m aterials handling, 53, 42/4, 270/1, 660,1 ; problems, 53, 457/1. 
free-cutting, 53, 72.4. froth-formation, 53, 147.4. gases in, 53, 41,1, 267.4. hardness of plates, chango caused by bending, 53, 5,1.
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Brass(es),hardness testing of strip , appn. of d iamond pyram id m ethod, 51, 215. heat content, 53, IS0.-1. high-resistance, m anuf., 53, 571/1. high-strength, 53, 235/1. high-tensile, effect of additions on meeh. properties and corrosion-resistanco, 53, 298/1.

hot-forged, —> a  transform ation, 53,123.4.
hot-pressing, 53, 277/1. im pact strength, 53, 143/1. industry, Greek, 53, 472/1. lacquers, protective value, 53, 26/1. lead-. See Lcad-brasses. 
loco, axle-boxes, 53, 413.4. machinability, 53, 103/1, 215.4, 719.1. machining, 53, 103.4. m anganese-. See Manganese-brasscs. m atte finish, 53, 53/1. melting, 53, 378.4, 697.4 ; for thick castings, 53, 41/1 ; in cupola, 53, 571A. melting furnaces, 53, 378/1, 697/1. nickel-. Seo Nickcl-brasses. nickel-plating, adhosion of deposit, 53, 197/1.pipe, ten tative ro vision of A.S.T.M. standards, 53, 414/1 ; uso in building, 53, 459/1.
plastic deformation, stra in  figuros, 53, 340/1.polishing, wear in, 52, 101. protection against oxidation, tests with Pan taro l, 53, 413/1. red, east, ofiect of sulphur and iron on phys. properties, 53, 492/1 ; casting of roceptacles, 53, 148/1 ; casting of slide anil oblique valvos, 53, 148/1 ; deoxidation w ith phosphorus, 53, 148.4 ; phosphorus in, 53, 148/1, 207/1. rods, machinability, 53, 215/1, 719.4. rolling mill, industry  in 1932, 53, 470/1. scrap, classification, 53, 42/1, 153/1 ; remelting in  roverberatory furnace, 53, 571.4. season-cracking, 53, 299.4. sections, m anuf., 53, 102.4. sheet, ten tative revisions of A.S.T.M. standards, 53, 415.4 ; workability, 53, 277/1. 

silvering, 53, 395.1.sliding contacts, effect of mercury vapour, 53, 178/1. small wares, m anuf., 53, 458.4. standards, German, 53, 105/1. substitutes in  naval engineering, 53,400.4.
tensile properties, average, 53, 127.4. tinning of stam pings, 53, 85.4. tubes, cold-drawn, m icrostructure, 53, 029/1 ; drawing, researches, 53, 49.4. turbine blades, 53, 20.4. use in air-conditioning p lant, 53, 334.4. viscosity, 53, 435.4. wear, 53, 295.4.welding, autogenous, 53, 398.4, 399.4 ; of sheet, 53, 587.4 ; oxy-acetylcno, 53, 398/1, 070.4 ; practical h in ts, 53,167.4.
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Brass(es),wire, heading properties, 53, 234.4 ;m anuf., 53, 163.4. wire-drawing, 53, 163.1. Brazing, 53, 280/1. blowpipe, sm all, 53, 280/1. continuous furnace-, 53, 580.4. electric furnace-, 53, 217/1, 585/i. fluxes, 53, 106/1, 390.4. in controlled atmosphere, 53, 586.4. in hydrogen atmosphere, appn. to  m anuf. of I.C .E ., 53, 609.4. solders, Sil-Eos, 53, 280/1, 585.4. Brazing of— Stainless steels, 53, 580.4. Steel stampings, 53, 719/1.Tinned copper tubo, apparatus for tu rn ing ends, 53, 53/1.Widia tools to steel holders, 53, 52/1. Bread doughs. Seo Doughs. Brewery plant,materials, 53, 402.4 ; physical properties, 53, 613/1; seo also under names of m etals and alloys.
Brinell hardness testing. Soo Testing. Brines, corrosion by. Sco Corrosion. 
B ritannia metal, age-hardening, 53, 302/1, 349/1.British Empire, universities, year-book, 53,284.4.Bronze(s) (seo also Aetcrna V L -22, Beryllium-bronze, Qun-metal, Kurbus, Lead-bronzes, Nickel-bronzcs, N ida, Oilite, Phosphor-bronze, Silicon-bronze, and under names of constituent m etals), Age, in  China, 53, 472.4 ; in Europe, 53, 474/1.

alum inium -. Seo A lu m in iu m - ' bronzes ” and Copper-aluminium alloys. ancient, 53, OSO.4 ; analyses, 53, 11/1; Chinoso im plements, analyses, 53,297.4 ; deterioration of musoum ex hibits, 53, 704.4 ; olectrolytic tr e a tm ent, 53, 307.4 ; from L uristan , 53, 472/1 ; Mexican and  Ecuadorian axes, 53, 226.4 ; objects from Iraq , m ineralization, 53, 307.4; restoration of museum exhibits, 53, 108/1, 704/1.bearing, compns. and properties, 53, 299/1 ; corrosion by lubricants, 53, 034/1 ; efToct of addns., 53, 299/1 ; effect of antim ony on moch. properties, 53, 122.4; lead-rich, properties and uses, 53, 12.4 ; resistance to deform ation, 53, 551.1 ; substitu tion  of lead for tin, 53, 620.4. 
beryllium-. Seo Beryllium-bronze. casting, 53, 41.1, 267/1, 658/1 ; failures, 53, 122/1 ; of cupola in grccn-sand, 53,148.4 ; of doors, 53, 157.4 ; of gears, 53, 571.4 ; of rods (long), 53, 715/1.casting heads, 53, 206/1.castings, factors affecting soundness, 53,378.4 ; high-duty, 53, 678/1. centrifugal casting of largo wheels, 53,152A.
cold-rolled and annealed, directional p ro perties, 53, 234A. cold-working, improvements, 53, 49/1. colouring, 53, 527.1.
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Bronze(s),compositions, 53, 234/1 ; and properties, 53, 698/1.corrosion, atmosplioric, compn. of patina, 53, 703/1 ; by lubricants, 53, 634/1 ; by  tan  liquors, 53, 22/1. corrosion (atmospheric)-resistant, 53, 71/1.deoxidation, 53, 521/1 ; use of calcium carbide, 53, 147/1. die-casting, 53, 151/1. effect of additions, 53, 122*4. effect of heat-treatm ent, 53, 346/4. effect of impurities, 53, 71/1. effect of lead. See Lead-bronzes. effect of nickel. Seo Nickel-bronzes. effect of zinc. Seo Zinc-bronzes.88 :1 0  : 2. See Oun-metal. founding, 53, 571/1 ; progress, 53, 147/1. foundry of Cie. du Chemin do F er du Nord (Franco), 53, 267/1. gear-blanks, centrifugally cast, 53, 522/1. gears, casting, 53, 571/1. lead-. Seo Lead-bronzes. m anganese-. Seo Manganese-brasses. m atte finish, 53, 53/1. melting, 53, 658/1.melting furnaces, crucible, advantages, 53, 206/1. m ineralization, 53, 307/1.Naval, s ta tuary  finishes, 53, 395/1. nickel-. Seo Nickcl-brorues. patina, compn., 53, 702/1. phosphor-. Seo Phosphor-bronze. powders, m anuf., 53, 102.4, 169-4, 410-4. propellers, m arine, protection, 53, 85/1. properties, 53, 234/1. reactions w ith lime or quartz  in oxygen, 

53, 11/1. shop-fronts, 53, 462/4. shrinkage of castings, 53, 206/1. single crystals, prepn., 53, 9/1 ; p ro perties, 53, 9/1. special, effects of heat-trea tm ent, 53, 346/1 ; properties, 53, 346/1. standards, German, 53, 105/1. transform ation, outcctoid, 53, 497-4. uses, 53, 234-4 ; in  railway work, 53, 
122/1. 

varnishing, 53, 86/1. viscosity, 53, 435/1.welding, of extruded parts, 53, 398/1 ; of sheets, 53, 587-4 ; oxy-acetylene, 53, 398/1, 670/1. window frames, 53, 459-4. wire for tolephono and telegraph p u rposes, 53, 71.4, wire-drawing, for conductors, 53, 389/1.B.S.-Seewasser, composition, 53, 549-4. mechanical properties, 53, 549-4. riveting, 53, 669-4.Buckling, 53, 476/1.Buffing (see also Polishing), machines, 53, 165.4.Buffing of—Monel metal, 53, 585/1.Nickel, 53, 585.4.Building, m etallic m aterials in , 461/1,462/1. Bullet-resisting alloys, 53, 349-4.

Cables (see also undor names of m etals and alloys), 
buried, corrosion, 53, 194/1. for underground plant, arrangem ent, &c.and testing, 53, 464/1. free transmission, dam ping of vibration, 53, 533/1.high-tension, underground, developm ent, 53, 533-4. joining, book, 53, 607/1 (review). manufacture, 53, 533-4. overhead, fracturo by mech. vibration, 53, 337/1. sheathing, load. Seo Lead.Cadmium (seo also Alkaline earth metals), book, 53, 221/1.coatings, hot-dipped, 53, 637/1 ; p ro tective value, 53, 134.1. 
colouring, 53, 53.4.corrosion of coloured deposits, 53, 20/1 ;of deposits by aqueous solns., 53, 245/1. deposition, advantages over zinc, 53, 136-4, 445/1 ; anodic phonomona in solns., 53, 136/1 ; as substitu te for tinning prior to  soldering, 53, 87/1 ; bright finish, 53, S7/1 ; clean coatings, 53, 557/1; control of solns., 53, 249/1 ; discoloration of deposit, 53, 27/1, 706/1 ; effect of anions, 53, 507/1 ; Epalox process, 53, 197/1 ; from cadmium  sulp hate solns., 53, 250.4 ; im portanco of doposit thickness, 53, 445/1 ; now organic addn. agents, 53, 249/1, 507/1 ; on alum inium  and  Duralum in, 53, 254/1; on iron and  stool, 53, 87-4 ; on steel, detection and significance of porosity  of coatings, 53, 506/1 ; on steel, tests of thicknoss of coatings, 53, 506/1, 706^4 ; on wire, 53, 87/1 ; review, 53, 197-4, 445/1 ; technique, 53, 445/1, 706/1 ; Udylito process, 53, 27/1; untarnishablo coatings, 53, 197-4. deposits, atmospheric corrosion, 53, 132/1 ; (coloured), corrosion, 53, 20-4 ; colouring, 53, 279/1 ; compared with zinc deposits for protection of stool, 53, 254/1 ; discoloration, 53, 27/1, 706-1 ; protective value, 53, 87/1 ; resistance to  aqueous solns., 53, 245/1. detection. Seo Analysis. diffusion in m ercury, 53, 449/1. electrical conductivity of single crystals, 53, 67-4.electrical resistance, offoct of plastic flow, 53, 7/1. electrode potential, 53, I A . electrolysis, aqueous, 53, 137.1. estimation. Seo Analysis. films, sputtering, phenom ena, 53, 545/1. heat of dissociation, 53, 545-4. magnetic properties a t  low tem ps., 53, 489/1.melting phenom ena, 53, 186/1. oxidation, spontaneous, 53, 339.1, 692/1. refining, electro-, 53, 513.4. separation. See Analysis. single crystals, effect of prossuro on elect, resistance a t  low tem ps., 53, 341/1 ; therm al and elect, conductivity , 53, 67/1.
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Cadmium, statistics, 53, 471/1.therm al conductivity of singlo crystals, 53, 67/1.transform ation, effect of prossuro, 53, 341/1.use as substitute) for casting wax, 53, 411 A .
Cadmium alloys, bearing, phys. properties, 53, 495/1. solders, 53, 580/1.Cadmium-aluminium alloys, constitution, 53, 120.4. properties, 53, 120/1.Cadmium amalgams, X -ray  proof of Cd,Hg, 53, 024/1.
Cadmium-antimony alloys,Cd3Sb:, crystal structure , 53, 029.1. castability, 53, 057.4.Cadmium-brasses, deposition, 53, 29/1.Cadmium-copper alloys, compounds formed in  m ercury, 53, 125/1. constitution, X -ray study , 53,189.4,491.4. electrical properties, 53, 022/1. physical properties, 53, 022/1.Cadmium-copper-silver alloys, constitution, 53, 127.4.Cadmium-copper zinc alloys, deposition from cyanido baths, 53, 253.4.
Cadmium-gallium alloys, constitution, 53, 13/1, 123/1. properties, 53, 13/1.Cadmium-gold alloys,AuCd, crystal s tructure, 53, 17/1.AuCd3, comparison of compd. crysta llized from m olten alloys w ith  th a t pptd. from soln., 53, 130/1.Cadmium-lead-bism uth alloys, outectie, structure, 53, 239/1.
Cadm ium -lead-tin alloys, eutectic, structure, 53, 239/1.
Cadmium +  PbCl ^  CdCl. +  Pb, equilibrium, 53, 75/1.Cadmium-lithium alloys, constitution, 53, 72/1. electrical conductivity, 53, 72.4.Cadmium-magnesium alloys, electrical re sistance, 53, 551/1.
Cadmium-nickel alloys, constitution, 53,090.1.Cadmium platinum  alloys, constitution, 53, 494/1. properties, 53, 494.4.Cadmium polonium alloys, solid solubility of polonium, 53, 4.4.
Cadmium-silver alloys,constitution, electrochom. study, 53,181.4.

crystal structure of electrodcposited, 53, 301/1, 030/1 ; of electrodcposited,effect of c.d. and tem p, of depn., 53,301.4.Cadmium-tin alloys, m agnetic susceptibility, 53, 1S6.4, 490/1.Cadm ium -tin-bism uth alloys, outectie, structure, 53, 239.4.Cadmium-zinc alloys, corrosion, 53, 20.4.solubility of cadmium, X -ray  detn ., 53, 18/4.

Cadmium-zinc-antimony alloys, deposition, 53, 249/1, 700.4.Cæsium (seo also Alkali metals), book, 53, 109/1. detection. Seo Analysis. estimation. Seo A nalysis. photoelectric properties of films as function of thickness, 53, 4/1. vapour, absorption of light, 53, 177/1. Cæsium-oxygen-silver, photoelectric cell, 53, 250/1.Calcium, absorption of gases, 53, 2/1. allotropy, 53, 482/1. detection. Seo Analysis. estimation. Seo Analysis. separation. Seo Analysis. transform ation, polymorphic, 53, 433.4. uses, 53, 411/1.Calcium-copper alloys, constitution, 53, 182/1.
Calcium-lead alloys, constitution, 53, 182/1. estim ation of calcium, 53, 710.4. Calcium-thallium  alloys, CaTl3, crystal structure, 53, 240.4.
Calcium-tin alloys, CaSna, crystal s tru cture , 53, 240/1.Calorimeters. Seo Laboratory apparatus. Calorizing, 53, 23/1, 550/1.Calrod, 53, 710/4.Canada, gold production, 53, 081/1. m anufacturers, index, 53, 221/1. m etal industry, 53, 470/1.National Research Council, roport., 53 ,285.4.

producers of electrothermic and electro- chem. products, 53, 474A .Carbides,high melting point, book, 53, 420/1 (review).in  alloys, behaviour on decomposition by acids, thesis, 53, 425/1. physical properties, 53, 349.4. superconductivity, 53, 75/1.Carbofrax. Seo Refractory materials. 
Carboloy (sco also Tungsten carbide), cutting tools, m anuf., 53, 392/4. grinding, selection of wheels, 53, 393/1. Carbon, activated , boliaviour w ith m etallic water-purification equipm ent, 53, 292/1.
Carbon bronze, 53, 698/1.Carbon dioxide, hea t of form ation, 53, 576/1. Carbon monoxide, hea t of com bustion in oxygen, 53, 576/1.Carbon tetrachloride, action on m etals, 53, 501/1.Carborundum. See Refractory materials, Cast-Refract. Seo Refractory materials. Castability of—Alloys, 53, 350/1, 657.1, 714/1. 

Antimony-eadmium alloys, 53, 657/1. Lead-antimony alloys, 53, 057/1. Magnesium, 53, 057.1.Magnesium alloys, 53, 150/1 ; effect of addns. to  sand, 53, 057/1.Metals, 53, 057/1.
Tin-antim ony alloys, 53, 057.4.
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Casting (seo also Moulding, &c.), book, 53, 288/1 (review). centriiugal. Seo Centrifugal casting. chill-, m oulds for, 53, 200.-1. continuous, 53, 3824. defects, 53, 1464. die-. Seo Die-casting. economical, book, 53, 221/1. gating terms, definitions, 53, 3814. green-sand, 53, 5724, 5734. heads, dosign, 53, 104. heat-cracks, 53, 1464. machines, 53, 6594.permanent mould. Seo Permanent mould casting. pressure. See Die-casting. risers, 53, 7144. runners, 53, 7114. strains, 53, 1464. types, 53, 5704.volume changcs during. Seo Volume changes.Casting of—Aluminium bearing covers, 53, 1474 ; billets for rolling, 53, 7144 ; ingots for foil, pouring contrivance, 53, 37G4 ; R .W .R. procoss, 53, 404 , 414 , 7144.Aluminium alloys, 53, 1464, 2664, 2674 , 3774 ; effect of pouring tem p., method of cooling and dissolved gas, 53, 7144 ; pistons, 53, 114. Architectural decorations, 53, 3794. Babbitt metals, (lead-base), 53, 6594. Brasses, 53, 2064 ; door handles and plates, 53, 5 7 1 4 ; receptacles, 53, 1484 ; slide and oblique valves, 53, 14S4 ; tablo legs, 53, 1494 ; thick castings, 50, 4 1 4 ;  valvo taps, 53, 5714.Bronze, 53, 4 14 , 267.1, 6584 ; cupola in green-sand, 53, 1 4 S 4 ; doors, 53, 4 5 7 4 ; gears, 53, 5 7 1 4 ; rods (long), 53, 7154.Copper anodo plates and bars, machine, 53, 7154.Copper-beryllium alloys, 53, 6584. Copper-nickel alloys, 53, 2684, 6584. Dental alloys, 53, 470/1 ; lab. equipment, 53, 2614.Elektron, 53, 3794, 623/1 ; bibliography, 53, 3794.Hiduminium alloys, 53, 4574.Lead alloys, 53, 1494.Lsad-copper alloys, 53, 7154. Magnesium, 53, 1494 ; in argon atm ., 53, 227/1, 5154.

Magnesium alloys, 53, 3794.
Monel m stal, 53, 2684,Nickel, 53, 2684.Nickel-brass a r t  mouldings, 53, 1494 ; door handles and plates, 53, 5 7 1 4 ; table Ieg3, 53, 1494.Nickel-bronze, 53, 2674.Paddle-wheels in green-sand, 53, 2674. Phosphor-bronze, difficulties, 53, 7154. R.R. alloys, 53, 1574.Silumin, 53, 2954 ; bearing covers, 53, 1474.
W ater-m eters in w et sand, 53, 414.

Casting of—W hite metal bearings, 53, 1504 ; bearings for machinery and motors, 53, 268/1.Castings, cleaning, 53, 1524.cooling, 53, 2054 ; in  water-cooled moulds, 53, 6574. design, 53, 6584. eruptions, 53, 205.-1. excrescences, 53, 2054. fettling, 53, 152/1. fractures, classification, 53, 3514. gas-cavities, 53, 404. gate-sawing machine, 53, 6594. micro-examination, 53, 5704. piping, 53, 570/1.porosity, 53, 7144 ; thesis, 53, 425/1. porous, sealing, 53, 4704. quality, variation, 53, 2054. radiology, 53, 712.-1 ; see also Radiology. sand-, design, 53, 7144. 
sand-blasting, equipm ent, 53, 1524. sand removal, 53, 1524. shrinkage, 53, 404 ; m easurem ent by extensometer, 53, 2054. 
solidification, 53, 6574. testing, 53, 5164 ; of large, 53, 384. welding, autogonous, 53, 587/1. with large flat surfaces, 53, 266/1.Cathodes, blistering, theory, 53, 6424.Cathodic disintegration of—Alloys, 53, 1864.Cathodic sputtering, 53, 4694.Cavitation, 53, 242/1 ; of impollcr blading, 53, 804.Caltium. See Hafnium.Cementation, developments, 53, 247.-1.Csmentation of—-Copper by beryllium and silicon, 53, 71.4 . Gold by "beryllium and silicon, 53, 714. Silver by beryllium  and silicon, 53, 714.Cements, refractory. Sco Refractory m aterials.

Centrifugal casting, 53, 268.-1. principles, 53, 3804. vertical, 53, 5714.
Centrifugal casting of—Bronze wheels (largo), 53, 1524. Non-ferrous metals, 53, 152.-1. Phosphor-bronze, 53, 380/1.Centrifugal castings, mech. properties, 53, 380/1.Cerium, crystal structure, 53, 174. detection. Seo Analysis. estimation. Sco Analysis. extraction, 53, 2894. heat of solution in acids, 53, 74 . properties, 53, 2894. sources, 53, 2894.Cerium boride, m agnetism , 53, 1894.Cerium-lead alloys, CePb3, crystal s tru cture , 53, 240/1.Cerium nitride, hea t of solution in acids, 53, 7 4 .Cerium-tin alloys, CeShi, crystal structure, 53, 2404.Charcoal, m arketing and indust, uses, 53, 384/1.
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Checker bricks. Soo Refractory materials.Chemag process, 53, 556*4.Chemical engineering, book, 53, 4214.

catalogue, 53, 2244 (review), 2854. history, 53, 4764.Chemical plant, manufacturers, B ritish, directory, 53, 1094.m aterials for, 53, 834 , 1334, 4624, 4634 ; selection, 53, 2444.Chemical properties. See under specific properties.Chemical technology, bibliographies, book, 53, 4804 (review). book, 53, 2854.Chemicals, catalogue, 53, 2854. guide-book, 53, 4774. m anufacturers, B ritish, directory, 53, 1094 , 4204 , 4214.
Chemistry, analytical. Seo Analysis. applied, progress, book, 53, 6084 (review).bibliographies, book, 53, 4804 (review). constants, and num erical d a ta , tables, 53, 5444 (review) ; theory, 53, 4984. encyclopaedia, 53, 1124 (review). hand-books, 53, 2834, 4794 (review). industrial, books, 53, 6004, 6834. inorganic, book, 53, 6834 ; report, 53, 2204 ; review of progress, 53, 1864. physical, books, 53, 584 , 1734. reference book, 53, 1754. year-book, 53, 5384.Chemistry of—Metals, book, 53, 2844.China,Copper Age, 53, 4724 ; transitional period before Bronze Age, 53, 4724.Chlorides, m etallic, conditions for volatilization, thesis, 53, 4254.
Chrogo U 42, corrosion-resistance, 53, 2424.Chromal, corrosion, 53, 774.Chrome bricks. Seo Refractory materials.Chromel C, oxidation of elect, heating wires a t  high tem ps., 53, 3474.Chromite bricks. Seo Refractory materials.Chromium, atomic weight, 53, 1134. coatings, protective value, 53, 1344. compressibility, 53, 2934. consumption, statistics, 53, 4114. deposition, 53, 884 , 5584 ; action of hydrogen peroxido in bath , 53, 2504 ; adherence of p late, effect of trea tm en t of base m etal, 53, 294 ; advantages of warm  baths, 53, 4464 ; analysis of solns., 53, 3164 ; analysis of solns., book, 53, 6064 (review); anodes, 53, 294, 2514 ; anodes, Ibo-A ktiv, 53, 2514 ; anodes, lead and antim ony, 53, 2524 ; anodes, special designs, 53, 7064 ; appns. in  textile industry , 53, 294 ; a t  low temps, and  w ith weak c.d., 53, 6 3 9 4 ; avoidance of “ shading,” 53, 7064 ; book, 53, 6834 ; bright plating  range, 53, 1364 ;

Chromium,
cathode supports, 53, 5084 ; chromic acid poisoning, 53, 5084 ; control of solns., 53, 3604, 5074, 7 0 7 4 ; cu rren t control, 53, 284 ; defects, 53, 2514 ; detn . of chromic anhydrido in bath , 53, 2524 ; detn. of iron in bath , 53, 884 ; detn. of sulphate conten t of baths, 53, 7064 ; detn. of thickness of doposits, 53, 5084 ; developments, 53, 884, 2534 ; effect of c.d. and tem p., 53, 2514 ; effect of iron in bath , 53, 284 , 884, 2514 ; electrodes, 53, 2514 ; for abrasion and corrosion- rosistanco, 53, 5084 ; for corrosion- and hoat-resistance, 53, 4454 ; for wear-resistanco, 53, 884 ; from am monium chrom ato-sulphate baths, 53, 5574 ; from aqueous chromic acid solns., 53, 874 ; from aqueous chromic acid solns. contg. hydrofluoric acid, 53, 2504 ; from cold baths, 53, 6394 ; from  cold baths, review of recent work, 53, 1364 ; from tervalen t chromium sa lt solns., 53, 874, 2504, 5074 ; from tervalen t sa lt solns., naturo  of deposits, 53, 2 5 0 4 ; general- review, 53, 1 374; hard  deposits, 53, 874 ; health  of workers, 53, 2524 ; high throwing power and bright plating  lim its of baths, 53, 284 ; in blown, pressed- glass industry , 53, 3604 ; influence of temp, on conductivity  of bath , 53, 284 ; m atte  doposits, 53, 2514 ; m atte-grey  finish, 53, 3 1 1 4 ; m ist rem oval, 53, 294 ; modern, 53, 1364, 2514, 3104 ; now form of deposit, 53, 4454 ; on alum inium , 53, 1984, 2504, 2524 ; on alum inium  alloys, 53, 884, 2504, 2524 ; on brass, su rface im provem ent process, 53, 1654 ; on cutting  tools, 53, 3114, 5084 ; on gauges, 53, 2514 ; on iron and  steel, book, 53, 2224 ; on screw gauges, 53, 3 114 ; on screws, 53, 2504 ; on steel, protective value of doposits, 53, 2554 ; on steel rolls, 53, 2504 ; on tool work, 53, 3114 ; on tools and mandrels, 53, 6394 ; on zinc, 53, 274 ; on zinc, thickness of coating, 53, 314 ; on zinc alloys, 53,6404 ; Panzer process, 53, 4464 ; practical h in ts, 53, 884 ; practical lim its, 53, 274 ; prepn. of surfaces, uso of glue in polishing 

wheels, 53, 2524 ; replating, 53, 7064 ; reviews, 53, 884 , 7064 ; s tructure  of chromic acid ba th , 53, 1974 ; su b stitu tion  of sodium fluoride for su lphuric acid, 53, 3104 ; sulphate control, 53, 284 , 2504 ; tem p, control, 53, 284 ; theory, 53, 1974, 2514 ; theory and practice, 53, 274 ; th ick  doposits, 53, 7064 ; throwing power of chromic acid baths, 53, 5074, 5104 ; tr i-valen t chromium control, 53, 284 ; use of protective layers on surface of bath , 53, 6394. deposits, atm ospheric corrosion, 53, 1324 ; defects, 53, 3604 ; protection
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Chromium,against oxidation, tosts w ith P an taro l, 53, 443*4. ; protective valuo against outdoor corrosion, 53, 30*4 ; usé and valuo, 53, 311/1. detection. Soo Analysis. diffusion into iron, X -ray  study , 53, 6964.electrical resistance, prossuro coeff. a t  30° and 75° C., 53, 2934. electrolysis, aqueous, 53, 137.4. electrolytic, effect of hydrogen conten t on hardness, 53, 4334. estimation. See A nalysis. fe rro-. Soo Ferro-chromium. heat of solution in acids, 53, 74 . hydrogen in , solubility, 53, 4964. m ineral resources of U.S.A., 53, 4244. passivity, thesis, 53, 4254. polished surfaces, structure, 53, 4874. production, statistics, 53, 4114. uses, 53, 4114.Chromium alloys, carbon-frco, propn. from carbonizod ferro-chrom ium , 53, 5604.Chromium-carbon alloys, constitution, 53, 2334 ; X -ray  study, 53, 

2334. Chrom ium -cobalt-tungsten alloys (sco also Stellite), constitution, 53, 1214. Chromium-iron alloys (sco also Ferro- chromium), y-phase, satura tion  curves, 53, 5514. action of hydrogen sulphide a t  high tem ps., 53, 6194. corrosion-resistance to  tan  liquors, 53, 6344.hydrogen in, solubility, 53, 4964. oxidation a t  high tem p3., 53, 6194. report of A.S.T.M. cttee., 53, 3334, 4914.C hrom ium -iron-alum inium  alloys, constitution, 53, 104. hardness, 53, 104. notched-bar tests, 53, 104. tensile properties, 53, 104.Chromium-nickel alloys (see also Cronite, Ineonel, &c.), cold-working, improvements, 53, 494. corrosion, by acids, 53, 6334 ; by atm ospheres contg. sulphur, 53, 6254. deposits, protective valuo against o u tdoor corrosion, 53, 304. 
electrical resistance, 53, 3474. electrical resistances, lifo tests, 53, 3474, 6244, 6974. fatigue-lim it, effect of corrosion, 53, 6334.for electrical heating elements, characteristics, 53, 4174 ; installation, 53, 4174 ; melting and  casting, 53, 4174, heat-resistant, book, 53, 4234. oxidation, of elect, heating wires a t  high tem p., 53, 3474. physical properties, 53, 4174. tensile properties, a t  high temps, of wires for elect, heating, 53, 3464. therm al expansion, 53, 3474. thermoelements, ageing, 53, 2664. weights, lab., unsuitability , 53, 4164.

Chrom ium -nickel-iron alloys, corrosion, by  vinegars and salad dressings, 53, 1324 ; in tergranular, by gases a t  high tem ps., 53, 2964. corrosion-resistance, in  mayonnaiso plants, 53, 5004 ; to  tan  liquors, 53, 6344.creep a t 870° C., 53, 5504. decarburization, 53, 4374 ; m ethods, pam phlot, 53, 5394. disintegration, 53, 2964. heat-resistance, 53, 2364. report of A.S.T.M. cttco., 53, 3334, 4914. structural stability a t  870° C., 53, 5504. tensile proparties a t  olovated tem ps., 53, 1854.Chromium nitride, propn., 53, 2374.Chromium oxide, reduction by m eans of gases, 53, 5604.C hrom ium -tungsten-carbon alloys, ca rbides, 53, 4394. Chromyl chloride, analysis, 53, 1134. Chronit, composition, 53, 5524. mechanical properties, 53, 5524. Citoxit process, 53, 5564.Clays. See Refractory materials.Cleaning, 53, 2164, 2174, 5844, 66S4, 7194 (see also Degreasing), baths, use of trisodium  phosphate soins.in  plating shop, 53, 3134. equipment, 53, 2174 ; review, 53, 3934. open-tank method, 53, 7194. practice, 53, 1644.prior to electroplating, 53, 3144, 5594, 7094. Ridoline system, 53, 3944 . theory, 53, 2164. Cleaning of—- Aluminium, 53, 524. Anticorodal, 53, 1644.Castings, 53, 1524 ; by w ater-sand  m ixtures, 53, 2174.Ornamental castings, 53, 2804. Varnished metals, 53, 1644.Coal(s) (seo also Fuels),analysis, nomographs, 53, 3844. classification, 53, 2734. clean, advantages in industry , 53, 6634. combustion, effective, 53, 464. determination of ash, 53, 2734. estim ation of chlorine, 53, 5774. estim ation of sulphur, 53, 464 ; by E schka m ethod, use of CaO, 53, 464 ; by perchlorate m ethod, 53, 464 ; comparison of H ackl and  Eschka m ethods, 53, 464 ; rapid vol., 53, 5774. grindability, 53, 2734. nomenclature, 53, 2734. pulverized, d istribution  in m etal works, 53, 2724 ; effective combustion, 53, 464 ; firing, book, 53, 5434 (review) ; heating  by, book, 53, 4204 ; im portance of analysis, 53, 3844 ; in sta llation  for heavy forge furnaces, 53, 2724 ; mechanism of combustion, 53, 464  ; progress in U.S.A. and  Canada, 53, 2724 ; u n it firing v. storage system , 53, 2734 ; use in foundry, 53, 2724, 3844.
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53, 45.4.Coating of m etals. Soo Deposition, Galvanizing, Sherardizing, Spraying, T in ning, &c.Coatings. Seo Deposits.Cobalt,anodic behaviour, 53, 338/1. book, 53, CO/1 (review). chemistry, book, 53, 60/1 (review). cubic, m agnetic satu ration , 53, 009/1, 089/1.detection. See Analysis. electrolysis, aqueous, 53, 137/1. electromotive behaviour, 53, 178/1. estimation. Seo Analysis. gyTomagnetic ratio, 53, 545/1. m ineral resources of U.S.A., 53, 424.4. separation. See Analysis. single crystals, transform ations, 53, 240/1.transform ation, 53, 114/1. uses, 53, 412/1.valency, book, 53, 427/1 (review).Cobalt-alum iniuni alloys, equilibrium  re lations, 53, 09.4.Cobalt-beryllium alloys, properties, 53, 018/1.Cobalt-boron alloys, crysta l structure, 53,029.4.Cobalt-chrom ium -tungsten alloys (seo also Stellite), constitution, 53, 121.4.Cobalt-iron alloys, constitution, 53, 182/1, 43G/1. deposition, 53, 29.4, 252/1, 300/1, 50S.1. 
Joule magnetostrictive effect in  rods, 53, 

121/1.magnetization, intonsity, H all o.m.f. and, 53, 187/1. m agnetostriction, 53, 11/1. physical properties, 53, 182/1, 430.4.Cobalt-iron-tungsten alloys, magnctio properties, 53, 491/1.Cobalt-molybdenum alloys, constitution, 53, 233.1.Cobalt-molybdenum-carbon alloys, ca rbides, 53, 439.4.Cobalt-nickel alloys,deposition, 53, 312/1, 707/1. 
magnetic properties, 53, 8/1.Cobalt-nickel-iron alloys (see also Per- mitivar),mechanical properties a t  high tem ps., 53,125.4.Cobalt nitride, prepn., 53, 237.4.Cobalt-platinum alloys, constitution, 53, 494A. m icrostructure, 53, 351/1.Cobalt-silicon-copper alloys, ra te  of pptn. of cobalt silicide, 53, 183.4.Cobalt-tungsten alloys, constitution, 53, 18/1, 233.1.

Cobalt-tungsten-carbon alloys, carbides in, 53, 439.1. physical properties, 53, 319.1.Cobalt-zinc alloys, constitution, X -ray  study , 53, 240.1.Cohesion,book, 53, 541/1 (review). 
determ ination, 53, 117/1. strength, 53, 110.4, 117/1.Coinage, alloys for, mech. tests, 53, 09.4. gold. Soo Gold alloys.Japanese, history, 53, 348/1. m anufacture, 53, 330/1. plated, Greolc and Rom an, m etallo- grapliic exam ination, book, 53, 084/1 (review). silver. See Silver.Vatican, 53, 468/1.Goke (soo also Fuels), corrosion by, 53, 307.4. estimation of sulphur, 53, 46/1 ; rapid  vol., 53, 577.4. foundry, prodn., 53, 45/1. m etallurgical, Japanese, properties, 53, 272/1 ; proportios, 53, 157.1. microscopic examination, 53, 384.4. reactivity, detn ., 53, 3S4.4. report of A.S.T.M. cttee., 53, 273.4. sampling, by ball-m ill m ethod, A.S.T.M. tontativo m ethod, 53, 157/1; foranalysis, A.S.T.M. tontativo m ethod, 53, 157/1. 
statistics, 53, 273.4.term , A.S.T.M. ten tative definition, 53, 45/1.terms relating to, ten tative revisions of A.S.T.M. standards, 53, 45/1. 
testing, 53, 384/1.Colbond, 53, 522,1.Cold-drawn tubes, s tructure, 53, 277/1.Cold-heading, m aterials, 53, 583.4.Cold-rolling, book, 53, 598/1. rolls, new typo, 53, 50.1.Cold-work, rocovory from, on annealing, 53, 229.4.Cold-worked metals, age-hardening, 53, 553/1. fibrous structure, 53, 353.1. ra te of softening, by crystal recovery and rocrystn., 53, 228.4.Cold-working, book, 53, 336/1 (review). energy absorbed, 53, 330.4. improvements, 53, 49.4. review, 53, 163/1. use of lead coating, 53, 49.4.

Coleco, composition, 53, 552.1. mechanical properties, 53, 552/1.
Coles metal, composition, 53, 552/1. mechanical properties, 53, 552.4.Colliery machinery, m aterials and repair, 53, 682.4.Colloidal solutions in  metals, 53, 228/1.Colorado metal, composition, 53, 552.4. mechanical properties, 53, 552.1.
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Colouring, book, 53, 283.1. use oï sea-water, 53, 53.4, 719.1. Colouring o£— Aluminium and its alloys, Alumilite p rocess, 53, 245.-1, 279.4, 310.1, 705/1 ; black finish, 53, 105/1 ; Colorai process, 53, 395.4.Brass, 53, 393.4, 527/1 ; block finish, 53,105.4 ; by sodium lead thiosulpKäte pickle, 53', 279/1, 608.4.Bronze, 53, 527,4. Cadmium, 53, 53.4. Cadmium-plated articles, 53, 279.4. Copper, 53, 279.1, 393/1, 527/1 ; action of chlorate baths, 53, 719/1 ; in fused salts, 53, 279.4.Copper alloys, potassium  perm anganatc- eoppor sulphate pickles, 53, 279.4. Tinplate, black finish, 53, 105.4.Zinc, 53, 53.1, 105.4. Columbates, crystal structure, 53, 17.4. Columbium, book, 53, 109.4. compressibility, 53, 293.-1. crystal structure, 53, 17A . electrical resistance, pressure coeff. a t  low tem ps., 53, 292.4 ; pressuro coefï. a t  30° and 75° C., 53, 293/1. Compounds, crystal chemistry, book, 53, 005/1 (review).crystalline, stereochem istry, 53, 70.4. interm etallic. Seo Intermetallic compounds.

Compressibility oî— Arsenic, 53, 293.4. Beryllium, 53, 293.4. Chromium, 53, 293/1. Columbium, 53, 293.4.Lead a t  olevated tem ps., effect of small %  of certain  m etals, 53, 227.4. Rhodium, 53, 293.4.Ruthenium , 53, 293.4. Sodium, 53, 352/1. Compression, testing. Seo Testing. 
Compression strength of— Aluminium alloys, 53, 232.4.Concrete, m etallic p rotective coatings, 53, 107/1.Condenser tubes,alum inium -brass. Seo Aluminium -brass. brass. Seo Brasses.corrosion, 53, 78.4, 500.4 ; im pingem ent, 53, 132/1. fitting, 53, 131.4. 

Muntz m etal. Seo M untz metal. protection, 53, 500.4. Conductivity, electrical. Seo Electrical conductivity. electron theory, 53, 7/1, 547.4. super-. Seo Superconductivity. therm al. Seo Thermal conductivity. Conductors (see also Cables), eddy currents, 53, 488.4. Lorentz-Lorenz correction, 53, 08.4. Constantan, thermoelectric power, 53, 515.4. 
Constructal, composition, 53, 552.4.

Constructal, mechanical properties, 53, 552.1. Contact m aterials, 53, 172/1, 595. 1. Contact potential difference, 53, 093.4. Contact potential of—Zinc single crystals, 53, 179/1.Contact-resistance bctweon super- and non- super conductors, 53, 231.4.Contracid, corrosion, 53, 033.4. effect of beryllium, 53, 019/1. electrodes for spark  spectroscopy, 53, 552/1.fatigue lim it, effect of corrosion, 53, 033/1. 
weights, 53, 552.4.Contraction. Seo Volume changes.Cooper’s alloy, composition, 53, 552/1. mechanical properties, 53, 552/1. Copper, action of carbon tetrachloride, 53, 501/1. action of sulphur bichloride, 53, 501/1. action of sulphur chloride, 53, 501.4. action on microorganisms, 53, 014.4. action on milk, 53, 107.-1.Age in China, 53, 472/1. analysis. Seo Analysis. 
ancient, 53, 0S0.4 : Chineso implements, analyses, 53, 297.4 ; Chineso spear

heads, 53, 472/1 ; deterioration and restoration of musoum oxhibits, 53, 704/1; E gyptian  axe-head, 53, 114/1 ; electrolytic treatm ont, 53, 307/1 ;Mexican and Ecuadorian axes, 53,220.4 ; objects from Iraq , m ineralization, 53, 307.-1 ; Rom an, from Wigtownshire and N. W ales, exam ination, 53, 002/1, 009.-1.annealing, bright-, of wire in steam , 53, 48/1, 271A ; of H.C. wires draw n to varying degreos of hardness, 52, 221 (Paper); of wire, 53, 102/1. annealing furnaces, elect., for strip, 53,155.4 ; hea t transfer, 53, 382/1. 
antim ony-plating by aneiont Egyptians,53, 534.4.bars, for loco, staybolts, tentativo  re vision of A.S.T.M. standards, 53, 412/1 ; 1-in. diam ., drawing to 0-002 in. w ithout annealing, 53, 104/1. bright-annealing furnaces, 53, 154.4. cable, hard-draw n, A.S.T.M. tentativo  specifications, 53, 109/1 ; overhead, vibration fractures, 53, 337.4. cast, roport of A.S.T.M. cttoo., 53, 333/1, 593/1.casting of anode plates and bars, machine, 53, 715/1. castings, porosity, 51, 257. cem entation by beryllium and silicon, 53, 71.4.cold-rolling, relation of d istribution of grain orientation, 53, 130/1 ; requirem ents for rolls, 53, 50.4. colouring, 53, 279.4, 393.4, 527/1 ; action of chlorate baths, 53, 719.4 ; in fused salts, 53, 279/1. 
conductors, hollow, 53, 531/1 ; joining, book, 53, ti07.1 (review).



Subject Index 745
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m atte finish, 53, 53.4. mechanical properties, effect of degree of cold-w'ork and  tem p., 53, 610.4. membranes, prepn., 53, 677/1. metallurgy, book, 53, 424.4 ; developm ents, 53, 471.4. m ineral resources, of E astern  Siberia, 53,599.4 ; of U.S.A., 53, 5S.4. m ineralization, 53, 307.4. molten, reaction with steam , equilib.,51, 257 {Paper); tem p, m easurements, 53, 545.4. 
oxygen-free high-conductivity, prodn., 53, 471.4 ; properties compared with phosphorized and tough-pitch m etal, 53, 177/1. painted, rem oval of stains, 53, 19G.4. painting, 53, 86.4, 196/1. paramagnetism  in intense fields, 53,693.1.
passivity in m ixture of potassium  nitrato  and  sulphuric acid, 53, 226/1. 
patina, 52, 93 {P aper); prodn., 53, 279.4. plastic deformation, s tra in  figures, 53,340.4.
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Copper,plates, am algam ating, 53, 585/1. pliosphorized, properties compared with oxygon-free high-conductivity and tough-pitch m etal, 53, 111 A . 

phosphorized arsenical tubes, m anuf. and properties, 53, 212A. pipes, effects of frost, 53, 338*4 ; for gas distribution, 53, 170/1 ; for w ater supply, 53, 593/1 ; for w ater supply in U.S.A. and Canada, 53, 593.4, 596/1; heat, emission, 53, 334/1;tentativo  rovisions of A.S.T.M. s tan dards, 53, 412/1 ; use for outdoor w ater distribution, 53, 459/1 ; uso in 
building, 53, 459/1. polished surfaces, structure, 53, 487/1. porosity, 51,257 (Paper), 277 (Paper); 52, 193 (Paper). production, technique, progress, 53, 597A . properties, 53, 338/1. protection by varnishes and pain t, 53, 
86/1.protection against oxidation, tests w ith Pan taro l, 53, 443/1. radiators for cen tral heating, 53, 413/1. recovery from  waste, 53, 523.4. recrystallization, 53, 228/1. refining, contg. nickel, arsenic, tin, and antim ony, 53, 643/1; electro-, 53,513/1, 6434.; electro-, a t  “  Norddeutscho Affinerio,” H am burg, 53, 363/1;electro-, book, 53, 599/1 ; olectro-, new p lan t a t  Copper Cliff, 53, 334 ; electro-, new refinery a t  M ontreal, 53, 562/1 ; electro-, p lan t of Zinnwerko W ilhelmsburg G .m .b.H ., 53, 34A ; electro-, recovery from chloride solns., 53, 363/1 ; electro-, recovery of p recious m etals, 53, 199/1; electro-, using complex salts of cuprous chloride, 53, 363-4 ; electro-, using complex sa lt of cuprous chlorido : behaviour of antim ony, 53, 93/1 ; electro-, using complex sa lt of cuprous chloride, behaviour of bism uth, 53, 643/1; electro-, using complex sa lt of cuprous chloride : behaviour of silver present in  crude copper of anode, 53, 93-4 ; in  reverberatory furnaces, evaluation of desulphurization and dearsenifica- tion, 53, 643/1; of scrap, 53, 43/1 ; removal of solenium and  tellurium  
from slimes, 53, 643/1. rolling, of rods, 53, 162/1 ; stress d istribution in roll gap, 53, 276/1, 718*4. rolls, frictional oxidation, 53, 340/1. roofs, advantages, 53, 4134.; a tta ch m ent, 53, 4 1 3 4 ; construction, 53, 531/1; jointing, 53, 413/1; use and laying, 53, 333/1 ; use of tliin sheet, 53, 413/1. sampling, 53, 140.4.scrap, m arket, 53, 574/1 ; refining, 53, 434 ; wire, joining of short lengths, 53, 574-4 ; wire, trea tm ent, 53, 382*4. semi-finished, cost calculations, book, 53, 600/1. separation. See Analysis.

Copper,sheet, cracks, avoidance, 53, 457/1 ; elasticity, 53, 338/1 ; electrolyticprodn ., *53, 88/1, 2544, 4 4 6 4 ; electrolytic prodn. a t  R aritan  Copper W orks, 53, 5 6 2 4 ; ham mering, 53, 390-4.single crystals, con tact p.d . botweon different faces, 53, 482/1 ; elastic constan ts, 53, 177/1. sliding contacts, effect of m ercury vapour, 
53, 178.4.softening, (rate) by crystal recovery and recrystn ., 53, 228/1. specific heat a t  high tem ps., 53,34 ,179/1 . stains on white paint, rem oval, 53, 196/1. statistics, 53, 471/1.stra in  figures on surface, now m ethod to  obtain, 53, 2904. surf ace-hardening, 53, 4724. tensile properties, a t  low tem ps., 53, 177/1;average, 53, 238/1. therm al expansion, coeff., effect of do- form ation and annealing, 53, 226/1. tinned, dotn. of corrosion-resistance, 53, 9 44 , 451/1; wire, corrosion-rosist- ance, effect of temp, regulation during tinning, 53, 637/1. tough-pitch, properties com pared w ith oxygen-freo high-conductivity and phosphorized m etal, 53, 177-4. transform ation point, 53, 4334. transmission lines, effect of 5 years’ ex posure, 53, 6764L. trees, 53, 6/1.tubes, bonding, 53, 666/1; boiler, seam less, ten ta tive  revision of A.S.T.M. standards, 53, 412-1 ; seamless, bright- annealed, A.S.T.M. ten tative specifications, 53, 104/1 ; tinned, brazing, 53, 53A  ; wTator, A.S.T.M. tontativo specifications, 53, 170/1. uses, for ornam ental work, 53, 6774 ; for w ater pipes, 53, 6384. ; in air-con- ditioning p lan t, 53, 3344 ; in  p lum bing, book, 53, 599/1 ; in  refrigerating apparatus, 53, 413/1. valency, book, 53, 427/1 (review). varnishing, 53, 864. wear of rolls, 53, 340-4. welding, 53, 397-4 ; arc, 53, 218-4; autogenous, 53, 398-4 ; deoxidizers, 53, 397-4 ; of apparatus, 53, 166/1 ; of loco, firebox, 53, 39S4 ; of loco, tube p lates, 53, 670/1 ; of plates, control of expansion, 53, 3984. wire, annealed, subjected to  torsional oscillations, relaxation tune, 53, 1/1; bright-annealing in steam , 53, 484 , 271-4 ; enduranco vibration  tests, 53, 337-4 ; H.C., draw n to  varying do- grees of hardness, annealing, 52, 221 (P aper); report of A.S.T.M. cttee., 53, 333/1 ; scrap, welding of short lengths, 53, 574-4 ; under torsion, selective la ttice distortion, 53, 3534. wire-drawing, 53, 1624 ; power requirem ents and  drawing speeds, 53, 718/1. wrought, report of A.S.T.M. cttee., 53, 333/1, 593-4.
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Copper alloys (see also Alumbro, Babbitt metal, Bearing alloys, Brass(es), Bronze(s), Corronil, Everdur, Qun- metal, Hcrculoy, Mangancsc-brasscs, M uniz metal, &c., and undor names of constituent motals), age-hardening, 52, 139, 153 ; p recip itation, 53, 439/1. ancient formulae, 53, 377A. bearings, characteristics and  conditions of em ploym ent, 53, 078/1. cast, report of A.S.T.M. cttee., 53, 333/1, 593/1.casting, of acid-resisting drum , 53, 148/1. colouring, potassium  porm anganate- coppor sulphato pickles, 53, 279-4. compositions, list, 53, 412,4. die-casting, 53, 151/1. effect of additions, 53, 182,1. electrical properties, 53, 622,1. estimation o£ elements. Soo Analysis. grain-refinement, by peritectic reaction, 53, 11/1. hardening, 53, 10/1.hardness testing of strip, appn. of d iamond pyram id m ethod, 51, 215(Paper). high-strength, 53, 378/1, 715/1. ingots for sand-castings, A.S.T.M. te n ta tive specifications, 53, 170.4. melting, effect of losses on cost, 53, 715/1. melting furnaces, elect, induction, 53, 710/1.

physical properties, 53, 022.4. solid solutions, dilute, elect, properties, 53, 097.4. taps and valves, m anuf., 53, 593.4. tensile properties, averago, 53, 238.4. trade, compns. and  properties, 53, 008/1. use in planetarium , 53, 334-4. wrought, report of A.S.T.-M. ctteo., 53, 333/1, 593.4.
Copper-aluminium alloys,(3-phase, decom pn., microscopic study, 53, 187/1.constitution, (of Al-rich) abovo 400° C.,52, 111 (Paper) ; X -ray  study, 51, 131 ( Paper).

eutectoid, transform ations, 53, 237/1. fatigue, 53, 181,1.heterogeneous equilibrium, grain in boundary effects as factor, 53, 352.4. ingots, porosity, distribution, 52, 193 (Paper).
inverse segregation, 53, 41/1 ; in relation to ra te  of solidification, 53, 120/1. molten, electrolysis, 53, 449/1. quenched, tem pering offoet, 53, 094.4. recrystallization, 53, 128.4. segregation, 53, H A  ; in  relation to  ra te of solidification, 53, 120/1. 
solid solubility of alum inium , X -ray detn ., 53, 497/1. 
viscosity, 53, 435.4.W idmanstStten structure, 53, 129.4.Copper-alum inium -iron alloys, constitution, 53, 343/1.Copper-aluminium -nickel alloys, corrosion by tan  liquors, 53, 034/1. manufacture, 53, 344/1.

Copper-aluminium-nickel alloys, physical properties, 53, 344/1. precipitation-hardening, 52, 139 (Paper). properties, ofToct of tem per-hardening,52, 153 (Paper). viscosity, 53, 435/1.Copper-alum inium -niekel-magnesium  alloys, viscosity, 53, 435/1. 
Coppsr-alum inium-silicon alloys, constitution, 53, 294/1.Copper-beryllium alloys, age-hardening, 53, 717/1; precipitation,53, 027,1. casting, 53, 058/1.constitution, X -ray study, 53, 020/1. electrical properties, 53, 022.4. hardness, m easurem ent, 53, 122.-1. molten, oloctrolysis, 53, 449/1. physical properties, 53, 022/1. properties, 53, 233.4, 344/1, 435.4, 491.4,018.4.

tensile properties a t  low tem p3., 53,344.4. 
thesis, 53, 424/1. uses, 53, 344/1, 090/1.Copper-beryllium-“ bronzes.”  Soo Copper-beryllium alloys.

Copper-cadmium alloys, compounds formod in m ercury, 53, 125.4. constitution, X -ray  study , 53, 189.1,491.4.
electrical properties, 53, 022A . physical properties, 53, 022/1. wires, uso in D agenham  overhead cable, 53, 170/1.Copper- cadmium-zinc alloys, deposition from cyanido baths, 53, 253/1. Copper-calcium alloys, constitution, 53,182.4.Copper-cobalt-silicon alloys, ra te  of pptn.of cobalt silicidc, 53, 183-1. Copper-cuprous oxide alloys, eutectic, strueturo, and origin, 53, 700/1. Copper-gallium alloys, 53, 13.-1.Copper-gold alloys,CU]AU, transform ation, 53, 10.4. constitution, transform ations, thesis, 53, 425/1.magnetic properties and atom ic arrangem ent, 53, 234.-1. 
magnetic susceptibility, 53, I s 0,1, 49G.4. transform ations, X -ray  study, 53, 130,1. Copper-iron alloys,miscibility gap in solid sta te , effect of nickel and silicon, 53, 345/1. 
x-ray investigation, 53, 79/1. Copper-iron-nickel alloys, deposition, from su!phate-boro-citrato  baths, 53, 040.4. solid solubility of copper, 53, 345/1. Copper-iron-silicon alloys, solid solubility of copper, 53, 345.4.

Copper-lead alloys, bearings, for heavy du ty  com pared with lead-bronzes, 53, 345.4. 
casting, 53, 715.-1.CuPb3, crystal structure, 53, 240.4. melting, 53, 715/1. m icrostructure, 53, 340.4. superconductivity, 53, 099,1.
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Copper-maguesium alloys,constitution, tliormo-dynamic study, 53, 345/1.

electrical resistance, 53, 551/1.Copper magnesium -aluininium  alloys, castings, shrii)kngo and piping, 53, 657A . constitution, 53, 300.4, 023/1. corrosion, 53, 023.1. density, 53, 023A. electrical conductivity, 53, 023.-1. equilibrium relations, 53, 120.1. fatigue limits, 53, 023.1. hardness, 53, 023.1. mechanical properties, 53, 300.4. physical properties, 53, 300/1. therm al conductivity, 53, 023.4.Copper-magnesium silicide-aluminium a lloys, equilibrium relations, 53, 120.4.
Copper-magnesium-silicon alloys, constitution, 53, 137.-1.
Copper-manganese alloys, compounds formed in m ercury, 53, 125A. electrical conductivity, 53, 234.4, 491/1. magnetic susceptibility, 53, 234/1, 491.4. workability, 53, 71/1.Copper-manganese-aluminium alloys (see also Heuslcr'a alloys), magnetic properties, 53, 71.1; offect of heat-treatm ent, 53, 1S3.4.Copper-mercury alloys, compounds, 53,125.1.
Copper nickel alloys, analysis, standard  samples, 53, 200/1. books, 53, 175.1, 285/1. casting, 53, 208/1, 058.1. condenser tubes, advantages, 53, 531.4 ; in U.S. Navy, 53, 077/1 ; progress, 53, 172/1 ; review, 53, 077.1. constitution, 53, 185.4. corrosion, 53, G/I. diffusion of sulphur, 53, 302.1. effect oï additions, 53, 1S5.4. effect o£ beryllium, 53, 120J. hardness, efïcct of beryllium, 53, 120.4. lighting resistances, 53, 172/1. magnetic transform ation point, offoet of tonsional stress, 53, 015/1. mechanical proparties, effect of beryllium, 53, 120/1. melting, 53, 208/1, 058.4. 

physical properties, 53, 186/1. single crystals, tonsilo tests, 53, 491,4. unsoundness, effects of hydrogen and oxygen, 51, 233 (Paper).Copper -nickel-m anganese-alum inium  alloys, properties, offect of temper- hardening, 52, 153 (Paper).Copper- nickel- silicon alloys, precipitation of nickel silicide, 53, 183.4. properties, 53, 1S5.4.Copper-nickel-silver alloys, constitution, 53, 301.4.Copper palladium alloys, lattice constants of solid soins., 53, 1S9.1. magnetic properties and atom ic arrangem ent, 53, 234/1. 
magnetic susceptibility, 53, 15/1.Copper-phosphorus alloys, compounds, 53, 022.4. constitution, 53, 492.4.

Copper-phosphorus alloys,working, rocont developm ents, 53, 345.4.Copper -platinum alloys, constitution, 53, 126.1. magnetic properties and atom ie arrangem ent, 53, 234/1.Copper-polonium alloys, solid solubility of polonium, 53, 4/1.Copper-silicon alloys, electrical properties, 53, 022/1. physical properties, 53, 022.4.Copper-silicon zinc-tin  alloys. See Her- culoy.Copper-silver alloys, age-hardening, 53, 122.4 ; of singlecrystals, 53, 097/1. constitution of copper-rich, 53, 122/1.“  standard .”  See Silver-copper alloys.Copper-silver-cadmium alloys, constitution, 53, 127.4.
Copper-silver-phosphorus alloys, constitu tion, 53, 237.4.Copper-tin alloys (see also Bell metal, Bronzes, Qun-metal, Speculum metal), /3-transformation, 53, 430/1. cathodic disintegration, 53, 180/1. compounds, formed in m ercury, 53, 124.4,125.4 ; valency electrons, 53, 125.4. 

constitution, 53, 297.1, 550.1 ; euteetoidtransform ation, 53, 497/1. corrosion, potentia l m easurem ents and dissoln. tests, 53, 131.4. 
crystal structure of precipitates, 53, 305.4. euteetoid transform ation, 53, 497/1. magnetic properties a t  low tem ps., 53,489.4. properties, 53, 115/1.reactions with lime or quartz in  oxygen, 53, 11/1. superconductivity, 53, 099.4.Copper -tin-lead alloys, constitution, 53, 12.1, 183.4.80 :1 0  :10 , for sand-castings, A .S.T.JI. tentativo  specifications, 53, 171/1.Copper-tin-nickel alloys, constitution, 53, 183/1.

Copper-tin-nickel-alum inium  alloys, p ro perties, effect of tem per-hardening, 52, 153 (Paper).
Copper-tin-phosphorus alloys, constitu tion, 53, 021.4.Copper-titaninm alloys, age-hardening, 53, 122.4. mechanical properties compared with Corson alloys, 53, 122/1.Copper-zinc alloys (seo also Brasses, &e.), a-solid solution, therm odynam ic study, 53, 12.4.P, separation of n-phaso, 53, 12/1, 123.4 ; transform ation, 53, 12.4, 297/1, 350/1 ; transform ations, X -ray  study, 53,123.4.

Æ' transform ation, 53, 10.4.;!-solid solution, therm odynam ic study, 53, 12.4 ; transform ation, 53, 297/1. analysis. See Analysis. compounds, formed in m ercury, 53, 124.4,125.4 ; valency electrons, 53, 125/1.constitution, 53  ̂ 12.4, 123/1 : X-raystudies of phase boundaries, 53, 76.4.
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Copper-zinc alloys, corrosion, potentia l m easurem ents and dissolu, tests, 53, 131.4. mean atomic volume, relation to corapn., 53, 297.-1 ; variation w ith  tem p., 53,297.4.

segregate structures, 53, 1SS.4. solid solutions, W idm anstatton  stru cture , 53, 188.4.Copper-zinc alum inium alloys (seo also Aluminium-brasses), viscosity, 53, 435/1, Copper-zinc-manganese alloys, constitu tion, 53, 123.4.Copper-zinc-nickel alloys. Seo N ickcl- brasses.
Copper-zinc-nickel -aluminium alloys, p ro perties, offoct of tem per-hardening,52, 153 [Paper).Core sands (seo also Moulding sands), binders, testing, 53, 2C9.4. choice, 53, 206/1. preparation, 53, 200.4. properties, 53, 269.4. testing, 53, 269.4.Cores,binders, 53, 152.4, 381/1, 574.4. binding, 53, 522.4.dry-sand, effect of hum idity, 53, 573/1.drying, 53, 152/1, 522.4.drying ovens, 53, 660/1.expansion, 53, 269.4.green-sand, advantages, 53, 660.4 ;manuf., 53, 060/1. manufacture, 53, 153.1, 522.1. oils, investigation, 53, 327.1 ; ru b berized oil as substitu te for linseed oil, 53,327.4.

requirements, 53, 331/1, 522.4. special, 53, 206/1. testing, 53, 573.4.Cornish bronze, composition, 53, 552.4. 
mechanical properties, 53, 552.4. Corronil, composition, 53, 552/1. mechanical properties, 53, 552/1. Corronium,composition, 53, 552/1. mechanical properties, 53, 552.1. Corrosion (see also Oxidation, &e.), as physico-chemical problem, 53, 132.1. atmospheric, 53, 308/1 ; report ofA.S.T.M. sub-ctteo., 53, 80/1, 500.1. books, 53, 173.4, 683/1. by acids, relative, table, 53, 241/1. by alcohol, 53, 501.4. by aqueous solutions, 53, 21.4. by boiler water, N .E.L.A . roport, 53,359.4.by brines, 53, 86.4.by carbon tetrachloride, 53, 501/1.by copper sulphate in w ater, 53, 80.4.by cresol vapours, 53, 350/1.by crude oil vapours, 53, 86.4.by liquids, report of A.S.T.M. sub-ctteo.,53, 80.4.
by lubricants, 53, 242.4, 243.4. by milk, 53, 243.4, 356.4. 
by phenol vapours, 53, 356/1.

Corrosion, by phosphoric acid, 53, 82.4. by phosphorus, 53, 82/1. by potassium chloride, inhibition by chrom âtes, 53, 132.4. by salad dressings, 53, 132/1, 500.4. by salt solutions, 53, 702/1. by sea-water, 53, 702/1 ; chem. and micro-biological action, 53, 22/ 1. by soils, 53, 357/1 ; moasuremont, 53,133.4 ; roport of Swiss societies, 53, 131/1 ; survey by  Shopard rods, 53, 22/1, 357/1.
by stray  currents, 53, 133.4 ; report of Swiss societies, 53, 131/1, 635.1. by sulphur bichloride, 53, 501.4. by sulphur chloride, 53, 001.4. by sulphuric acid, 53, 83.4. by tan  liquors, 53, 22/1, 034/1. by tap-w ater, curves for common m etals, 53, 092/1. by vinegars, 53, 132.4. by wood pulp, 53, 22.4. cavitation, 53, 242/1. chemical reactions, review, 53, 442.4. conference, German, report, 53, 541.-1 (review). 
dissolved oxygen and, 53, 035.4. distribution, 53, 442.4. clectro-chemical, 53, 133/1. electrolytic, 53, 131.1 ; report of A.S.T.M.sub-ctteo., 53, 80.1. film reactions, 53, 309.4. fundamentals, 53, 358/1. galvanic, report of A.S.T.M. sub-cttee., 53, 80/1. immersion tests, 53, 503.4. impingement, seasonal variation  in rate, 53, 132.4. in  brewery, 53, 22.4. in  buildings, 53, 461.4. in  groundwood mill, 53, 22.4. in  mayonnaise plants, 53, 132/1, 500/1. in oil plant, 53, 501.4, 506.4. in  recesses, of protected apparatus, 53,80.4.inhibition, 53, 635/1. in tergranular embrittlement, 53, 242.4. investigation, 53, 500.4. localization, 53, 244/1. loss-in-weight tests, 53, 033/1. measurem ent, sensitive m ethod, 53,502.4. operating cost, detn ., 53, 83/1. oxygen depolarization, 53, 309/1. pinhole, m easurem ent, 53, 555.4. prevention, in  cooling system s of I.C. ongincs, 53, 63S.4 ; tem porary, 53,26.4 ; see also Anodic oxidation, Deposition, Galvanizing, Paints, Sherard- izing, Spraying, Tinning, &c., and um ler names of various m etals and alloys.protection against, 53, 23-27.4, 84-86/1, 134-136.4, 194-197.4, 245-249/1, 309-310.4, 358-360/1, 443-145.4, 502-500/1, 556-557.4, 630-639.4, 705-706/1; seo also under various m ethods, e.g. A  nodic oxidation, Deposition, Galvanizing, Painting, Sherardizitig, Spraying , Tinning, &c.
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Corrosion, rapid, 53, 357A . rates, rapid  detection, 53, 501-4. relative, tables, 53, 244.4. report of cttee. of Swiss societies, 53, 131 A , 635/1. resistance limits, 53, 20.4, 184-4 ; existence in solid solns. w ith irregular atom ic distribution, 53, 186*4 ; Tam- raann’s, 53, 129.4, 139.4. 

reviews, 53, 243.4, 244A. stress-, 53, 132.4.study, experim ental m ethods, 53, 358.4. symposium, book, 53, 223.4 (review). testing, 53, 443/1 ; apparatus, 53, 133.4 ; interm ittent-im m orsion apparatus, 53, 244/1 ; methods, 53, 133.4 ; rapid, 53,501.4 ; roviow, 53, C34.4.theory, 53, 194/1, 443*4 ; olcctrochom., 53, 243.4, 034/1, 635.4 ; eloctrochem., critical roviow, 53, 443/1 ; olectro- chem., generalization, 53, 357/1 ;Evans’, confirmed, 53, 132/1; in light of quant, m easurem ents, 53, 442/1 ; Maass and Liebreich’s, disproved, 53, 132^4 ; reviews, 53, 132/1, 133/1. under cyclic stress. Soo Corrosion- fatigue.
Corrosion-fatigue, as cause of cylinder wear, 53, 635.4. books, 53, 430/1, 003/1 (reviews). comparative tests, employing 2 types of stressing action, 53, 309/1, 705.4. effect of notches, &c., 53, 555/1. prevention by surfaco consolidation under prossuro, 53, 22.4. sum m ary of prosont knowledge, 53, 242/1.testing, apparatus, 53, 502/1. 
Corrosion-fatigue of—Aluminium, 53, 241.4 ; specimen consisting of 2 crystals, 52, 57 (Paper). Contracid, 53, 633/1.Duralumin, 53, 309.4 ; offoct of anodic oxidation, 53, 20.4.Lead cablo sheath, 53, 193/1.Steels, 53, 309.1. 
Corrosion of—Alclad, sheets, 53, 78.4.Aldrey, under prolonged load, 53, 20/1. Alloys, theory, 53, 357/1.Aluminium, 53, 131.4, 193.4; by acids used for washing cattio  trucks, 53,77.4 ; by aqueous solns. of forric salts, 53, 193.4 ; by bleaching liquor, 53, 19/1 ; by  copper salts, 53, 19/1 ; by cresol vapours, 53, 356.4 ; by cupriferous tap-w ater, 53, 703/1 ; by foods, 53, 19.4 ; by liquid fuels, 53,355.4 ; by liquid fuels contg. alcohol, 53, 242.4 ; by phonol vapours, 53,356.4 ; by tan  liquors, 53, 22/1 ; in contact w ith m etals in 3%  NaCl soln., 53, 19.4 ; kettles for linsood oil, 53, 77/1 ; nature and direction of re search, 53, 307.4, 355.4, 704.4.

Aluminium alloys, 53, 131.4, 355.4 ; airplane parts, 53, 193.4 ; by acids used for washing cattio  trucks, 53,77.4 ; by  liquid fuels contg. alcohol,

Corrosion of—53, 242/4 ; by sca-wator, offecfc of heat- trea tm ont, 53, 632/1 ; effoct of anodic trea tm ent, 53, 358/1 ; in contact with m etals in  3%  NaCl soln., 53, 19.4 ; n atu re  and direction of research, 53,307.4. 355.4, 704/1 ; plates containing bolts and nuts, 53, 77/1 ; (rolled), offoct of heat-troatrnent, 53, 499.4.A lum iniuin-brasses by tan  liquors, 53,634.4.
Alum inium -m agnesium  alloys by  seawater, 53, 499/1. A luminium-manganese alloys, 53, 10/1, 233/1.Amaloy, 53, 504.4.Anticorodal, by acids usod for washing cattio-trucks, 53, 77/1 ; by  liquid fuels contg. alcohol, 53, 242A.Avional D under long load, 53, 20/1.Boiler metal under stress, 53, 243/4, 359/1.Brasses, by alcohol fuels, 53, 501/1 ; by cresol vapours, 53, 356.4; by phonol vapours, 53, 356/1 ; by tan  liquors, 53, 22/1, 634/1 ; pipe, by w ater contg. copper sulphate, 53, 80/1; s tructure of corrodod surfaco, 53, 499/1.Brewery vessels, 53, 22.4.Bronzes, atmosphoric, compn. of patina, 53, 703/1 ; by lubricants, 53, 634/1; by tan  liquors, 53, 22.4.Cadmium deposits, atm ospheric, 53, 132/1 ; by aqueous solns., 53, 245.4 ; (coloured), 53, 20/1.Chromal, 53, 77^4.Chromium deposits, atm ospheric, 53, 132/1.
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Condenser tubes, 53, 78/4, 500/1 ; im- pingem ont, 53, 132.4.Contracid, 53, 633/1.Copper, 53, 193.4 ; atmosphoric, 52, 93; atm ospheric, roviow, 53, 20A  ; by coke, 53, 307/1 ; by cresol vapours, 53, 356.4; by drops of water, 53,132.4 ; by phenol vapours, 53, 356/1 ; by tan  liquors, 53, 22.4, 6314 ; covers of hot-w ater geysers, 53, 193.4 ; deposits, atmosphoric, 53, 132/4 ; in alkali sa lt solns., 53, 20.4 ; in  beet- sugar p lan t, 53, 632/1 ; pipes, by water, 53, 193/1 ; pipes, by w ater contg. coppor sulphate, 53, 80.4 ; shoot, of hot-w ater reservoir, 53, 632/1.Coppar-alum inium-nickel alloys by  tan  liquors, 53, 634.4.Copper-tin alloys, potentia l m easurem ents and dis3oln. tests, 53, 131/1.Copper-zinc alloys, potential m easurem ents and dissoln. tests, 53, 131/1.C 17 ST alum inium  alloy shoot, 53, 70/1.
Cylinder bores, 53, 501.1. Cylinder liners, 53, 555/1. Dental alloys, 53, 2424.Deposits, by w eather, 53, 359/1.Duralplat, 53, 499.4 ; riveted jo in ts, 53,78.4.
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Magnesium -aluminium-copper alloys, 53, 623-4.Monel metal, by sulphured grape juice, 53, 555A ; by tan  liquors, 53, 634-4 ; by vinegars and salad dressings, 53, 1324.

Corrosion of— Museum exhibits, 53, 7044.Nickel, atm ospheric (“ fogging ” ), 53, 1314 ; by magnesium fluoride molts, 53, 633/1 ; by sulphured grapo juice, 53, 555/1 ; by tan  liquors, 53, 22*4, 634/1 ; by vinegars and salad dressings, 53, 132/1 ; doposits, atm ospheric, 53, 132/1 ; in oil-rofinery, 53, 5324.Nickel alloys, effect of zirconium, 53, 79/1 ; in oil-refinery, 53, 532/1.Nickel-chromium alloys, by acids, 53, 6334 ; in  atm ospheres contg. sulphur, 
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Sugar factory plant, 53, 6324.Tin, by cresol vapours, 53, 3564 ; by m ilk, 53, 784 ; by phenol vapours, 53,356-4 ; by vinegars and salad dressings, 53, 132/1 ; coatings; “ etellings ” and “ black spots,” 53, 78/1 ; effect of p u , 53, 2424 ; rollers of textile looms, 53, 214.Turbine blading, 53, 204 , 80/1. Underground cables, 53, 1944. Underground structures, 53, 1324, 1334.Zinc, by acids, effect of anions, 53, 1314 ; by cresol vapours, 53, 356/1 ; by phenol vapours, 53, 3564 ; by sa lt solns., 53, 7044 ; deposits, a tm ospheric, 53, 1324 ; effect of im purities, 53, 6974 ; effect of nickel, 53, 1324 ; offect of tem p., 53, 794 ; sheet by acids, 53, 7044.Zinc-cadm ium  alloys, 53, 204. Zirconium alloys, 53, 794.Corrosion-resistant materials, 53, 493-4, 4944, 6254 (see also under nam es of alloys, &c.).
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bibliography, 53, 628/1. mechanism, 53, G2S.4. types com pared, 53, 630.1.Crystal lattice (see also Crystal structure, Lattice constants), constants. Seo Lattice constants. distortion, 53, 231.4, 614.4; detection, 53, 655^1 ; detection- by X -rays, 53, 498.-1 ; effect on X -ray spectra, 53,192.4 ; selective, in wires under to rsion, 53, 353.4. 
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effect of cold-work and annealing, 53,631.4.
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Electrodeposited alloys, 53, 361/1, 630/1.Elektron, effect of cold-work and annealing, 53, 631.4.Elements, cubic, tablos, 53, 431/1(review).
Gallium, 53, 440.-1.Gold under reduced pressure, 53, 630/1.Gold-mercury alloys, 53, 629/1.Indium, 53, 411.4.Iron-boron alloys, 53, 629.1.Lanthanum , 53, 17.-1 ; S-, 53, 240/4.Magnesium, effect of cold-work and annealing, 53, 631.-1.
Magnesium alloys, 53, 17/1.Mg.Ge, 53, 241/1.Mg.Pb, 53, 241/1.MglSn, 53, 241.4.Mg.Tl, 53, 241.4.Mercury, 53, 352.4 ; (liquid), 53, 620/1.Molten metals and alloys, interpretation  of X -ray  interferences, 53, 630.-1.Neodymium, 53, 17/1.Nickel, (black). 53, 17.-1.Nickel-boron alloys, 53, 629.-1.Nickel-iron alloys electro-deposits, 53,190.4.
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dendritic, 53, 76.4. diffusion in, 53, 546.1. electrical resistance, effect of homogono- ous mech. stross, 53, 230/1. entropies, 53, 498/1. fibrous structure, 53, 76.4. fine structure, 53, 305.4, 440.4, 702.4. growth, theory, 53, 354.4. hexagonal, m agnetic dipolo energy, 53, 441/4 ; magnetic quadruple field and enorgy in, 53, 498.4. lattice constants. See Lattice constants, mosaic structure, review, 53, 353.4. orientation, changes produced by cold- rolling, 53, 130.4. 
plasticity, 53, 354/1.preparation for X -ray  ro tation  photographs, 53, 261/1. secondary structure, 53, 76.4, 554.-1 ; co-operativo phenomena, 53, 306/1 ; energy changes related to, 53, 354/1 ; theory, 53, 354.4. single-. See Single-crystals. structure, changes produced by cold- rolling, 53, 130.4. 
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tantalum  carbide. Seo Tantalum carbide.tungsten carbide. See Tungsten carbide. Widia. Seo Widia.Cymricjjewter, 53, 698.-1.
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effects, book, 53, 61A (review), of measuring instrum ents, 53, 372.4. Dandelion metal, 53, 698.4.D ’A rcet’s alloys, 53, 098/1.D ata sheets, danger, 53, 309/1.Dauvin alloys, moch. properties, 53, 69/1. Daws metal, 53, 698.4.Dawson bronze, 53, 098.4.Debye-Scherrer diagrams. See Crystal structure.Defects, detection. Seo Radiology. Definitions, report of A.S.T.JL ctteo., 53 530/4.Deformation,bibliography, 53, 5.4. local, m easurem ent, 53, 651.4. mechanics, 53, 288.4 (review). plastic. Seo Plastic deformation.
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Subject Index 755
Deposition of (electro-)— Cadmium-brass, 53, 29A .Cadmium-zinc-antimony alloys, 53,249/1, 706*4.Chromium, 53, 88/1, 558/1 ; action of hydrogen peroxide in  bath , 53, 250*4 ; adherence of plate, effect of trea tm en t of baso m etal, 53, 29/1 ; advantages of warm baths, 53, 44G/1 ; analysis of baths, 53, 310/1 ; analysis of solns., book, 53, GOG/1 (review); anodes, 53, 29/1, 251/1 ; anodes, Ibo-A ktiv, 53, 251A ; anodes, lead and antim ony, 53, 252*4 ; anodes, special designs, 53, 706/1 ; appns. in  textile industry , 53, 29/1 ; a t  low temps, and w ith weak c.d., 53, 639/1; avoidance of “ shad- ing,” 53, 706/1 ; book, 53, 683/1 ; bright plating range, 53, 136-4 ;cathode supports, 53, 50S.4 ; chromic acid poisoning, 53, 508/1 ; cold-baths, review of recent work, 53, 136*4 ; control, 53, 707/1 ; control of solns., 53, 360/1, 507/1 ; cu rren t control, 53, 28A ; defects, 53, 251A  ; detn. of chromic anhydride in  bath , 53, 252/1 ; detn. of iron in bath , 53, 88*4 ; detn. of sulphato content of baths, 53, 706/1 ; detn. of thickness of deposits, 53, 508/1 ; developm ents, 53, 88/1, 253/1 ; effects of c.d. and tem p., 53, 251/1 ; offect of iron in bath , 53, 28/1 ; 88/1, 251A  ; electrodos, 53, 251/1 ; for abrasion and corrosion-resistance, 53, 508^4 ; for corrosion- and heat- rcsistanco, 53, 445/1 ; for wear-rosistanco, 53, 88/1 ; from ammonium chrom ate-sulphato baths, 53, 557/1 ; from aqueous chromic acid solns., 53, 87/1 ; from aqueous solns. of chromic acid contg. hydrofluoric acid, 53, 250/1 ; from cold baths, 53, 639/1 ; from tervalen t chromium sa lt solns., 53, 87*4, 507/1 ; from tervalen t solns., 53, 250*4; from tervalen t solns., natu re  of deposits, 53, 250/1 ; general review, 53, 137/1 ; hard  deposits, 53, S7/1 ; health of workers, 53, 252A  ; high throwing power and bright plating  lim its of baths, 53, 28/1 ; in  blown, pressed-glass industry , =53, 360/1 ; influenco of temp, on conductiv ity  of bath , 53, 28/1 ; m atto deposits, 53, 251/1 ; m atte-grey finish, 53, 311.4; m ist removal, 53, 29/1; modern, 53, 136/1, 251-4, 310/1 ;now form of doposit, 53, 445/1 ; of tool work, 53, 311/1 ; on aluminium and its alloys, 53, 88/1, 198/1, 250/1, 252/1 ; on brass, surface im provem ent proccss, 53, 165/1 ; on cutting  tools, 53, 508-4; on gauges, 53, 251-4; on iron and steel, book, 53, 222A  ; on screw gauges, 53, 311/1 ; on screws, 53, 250*4 ; on steel, protective value of deposits, 53, 255/1 ; on steel rolls, 53, 250.4; on tools, 53, 311*4;on tools and m andrels, 53, 639/1 ; on zinc, 53, 27/1 ; on zinc, thickness of coating, 53, 31/1; on zinc alloys, 53,

Deposition- of (electro-)—640/1 ; Panzer process, 53, 446/1 ; practical hints, 53, 28/1, 88/1 ; prepn. of surfaces, use of glue in polishing w’hcels, 53, 252/1 ; replating, 53, 706/1 ; review, 53, 88/1, 706/1 ; structure of chromic acid bath , 53, 197/1 ; sub stitu tion  of sodium fluoride for su lphuric acid, 53, 310/1 ; sulphato conte n t of baths, correction, 53, 28/1, 250*4 ; sulphate control, 53, 28/1 ; temp, control, 53, 28.4 ; theory, 53, 197/1, 251A  ; theory and practice, 53,27.4 ; thick deposits, 53, 706/1 ;throwing power of chromic acid baths, 53, 507/1, 510A  ; trivalen t chromium control, 53, 28/1 ; use of protective layers on surface of bath , 53, 639/1.Cobalt-iron alloys, 53, 29/1, 252A , 360/1, 508/1.Copper, 53, 639*4, 706.1 ; concn. of cyanide solns., 53, 509-4 ; correction of acid baths, 53, 253/1 ; effect of colloids, 53, 90/1 ; effect of sodium carbonato in cyanido solns., 53, 508/1; free cyanide, 53, 311/1;from acetate solns., crystal structure of deposits, 53, 17-4 ; from iodide solns., 53, 361/1 ; in form of sheet, 53, 88/1 ; on glass, porcelain, te rra  co tta, p laster, and wax, 53, 448/1 ; on Manganin, 53, 639/1 ; on steel,cyanide-free bath , 53, 252/1 ; prevention of injurious effect of antim ony, 53, 641-4 ; sheet, 53, 254-4, 446/1 ; sheet a t  R aritan  Copper Works, 53, 562/1 ; throwing power of baths, 53, 510-4 ; wear-testing of deposits, 53, 708/1 ; “ w'eeds ” in solns., 53, 137*4.Copper-cadmium-zinc alloys from cyanido baths, 53, 253-4.
Copper-nickel-iron alloys from, sul- phate-boro -c itra to  baths, 53, 640/1.Gold, detn. of gold in cyanide baths, 53,253.4 ; on nickel-plated articles, 53, 312/1.Lead, from dith ionate baths, 53, 563/1 ; on wires, 53, 135/1.Magnesium, 53, 558/1, 707/1.Mercury on C, P t, Ta, and  Au electrodos, potentials, 53, 88/1.Nickel, 53, 88.4, 449-4, 558/1 ; American and Continental practice, 53, 640/1 ; analysis of baths, 53, 641/1 ; anodes for, 53, 89/1 ; cause of rough and black deposits, 53, 447*4 ; compn., &c., of solns., 53, 558/4, 707A ; control, 53, 447-1, 707*4 ; defects in  deposits, 53, 89*1 ; developments, 53, 253/1, 509/1 ; effect of acidity  of electrolyte on structure and hardness of deposits, 53, 136/1 ; effect of compn. and acidity of electrolyte, 53, 707A ; Fescol process, 53, 91/1 ; form ation of hydrogen, 53, 89/1 ; in prin ting  trade, 53, 253.4 ; m aintenance of good solns., 53, 253-4 ; on alum inium , 53, 509/1 ; on brass, adhesion of coatings, 53, 197A  ; on steel, adhesion of deposits, 53, 558/1 ; on steel, protective value of
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Deposition of (electro-)—deposits, 53» 255.4 ; on tungsten steel, p ro-treatm ent of m etal, 53, 30/1 ; on zinc, 53, 5594 ; on zinc, thickness of coating, 53, 31/1; on zinc and zinc* baso cíio-castings, 53, 510.-1 ; on zinc alloys, 53, 040/1 ; on zinc-base die- cost ings, 53, 312/1 ; on zinc-baso die- castings a t  high e.d., 53, 509-4 ; on zinc shoot, 53, 312/1 ; peeling of deposits, 53, 2534 ; pin-holes, 53, S94 ; practical hints, 53, 198/1 ; protection of vat, 53, 253/1 ; purification of baths, 53, G414 ; soamlcss tubes, 53, 5094 ; stopping-off m aterials, 53, 1984 ; stripping baths, 53, 2534 ; stripping of faulty  plate, 53, 894 ; testing of coatings, valuo of fcrri- cyanide test, 53, 30/1 ; throwing power and cu rren t oiliciency of solns. a t  low and high p u , 53, 558/1 ; throwing powor of sulphate baths, 53, 510.1 ; u ltra-rapid , 53, 1 37 4 ; “ w oods” in solns., 53, 137/1 ; zono-liko structuro  of deposits, 53, 497.4.Nickel-cobalt alloys, 53, 3124, 707.4.Palladium, 53, 509-4, 707-4 ; from com plex sa lt solns., 53, 313.4 ; patents, 53, 7084.Palladium -silver alloys from complox salt solns., 53, 3134.Platinum , 53, 30.4, 894, 254.4, 3 6 1 4 ; corrosion tests  of deposits, 53, 5594 ; patents, 53, 7084.Rhodium, 53, 4474 ; commercial, 53, 304 ; p aten ts, 53, 708-4.Silver, correction of bath  compn., 53, 2534, 447/1 ; costing mothods, 53, 254/1 ; elim ination of flaky and powdery  ánodos, 53, S94 ; from  iodide solns., 53, 3614 ; from its mol ton salts, structure of deposits, 53, 6404 ; roviow, 53, 7084 ; uso of indium , 53, 2534 ; wear-testing of doposits, 53, 7084.Silver alloys contg. phosphorus, 53, 708.1.Silver-cadmium alloys, effect of c.d. and temp, of depn. on crystal structuro, 

53, 3614.Tin, 53, 2544 ; from alkaline solns., 53, 198/1, 6414 ; from sodium stannato  solns., 53, 304 ; possibilities of sulpho- crosylic bath , 53, 304.Tungsten from aqueous alkalino solns., 53, 2544.Zinc, action of alum inium  sulphate in bath , 53, 3614 ; anodes for, 53, 4484 ; Duozinc process, 53, 0414 ; effect of anions, 53, 5074 ; cffect of m ercury in zinc cyanide solns., 53, 2544 ; from aqueous solns. of zinc sulphate, naturo of spongy doposits, 53, 7084 ; from cyanide baths using A l-H g—Zn anode, 53, 3 1 3 4 ; high-speed, continuous, 53, 5594 ; on aluminium , 53, 2544, 5104 ; on alum inium  and Duralum in, 53, 2544 ; prepn. of surfaces, 53, 250/1 ; prevention of injurious effoct of antim ony, 53, 6414 ; throwing- power of soins., 53, 904.

Deposition of (electro-)—Zinc alloys, prepn. of surface, 53, 2564.Deposits,adhesion, 53, 314 ; im provem ent, 53, 1374.corrosion, atm ospheric, 53, 132/1. corrosion-resistance to  soa-water, 53, 240/1.crystal structure, 53, 3G14, 630/1. effect of weather, 53, 359/1. exposure tests, plating samples for, 53, 6424 ; prepn. of spocimens, 53, 2424, 6344. 
field tests, 53, 5044. polishing, wear in, 52, 101 (Paper). protective, roviow, 53, 1964. protective value, 53, 134/1 ; on steel, report of American cttco., 53, 2554, G424. 
structure, 53, 91.1. testing, 53, 19G4. x-ray study, valuo, 53, 2554.Detinning, 53, 5234, 001/1.Dewrance bearing bronze, 53, 0984. Dezincification. See Corrosion.Diamagnetic metals, m agnetic susceptibility, effect of plastic deform ation, 53, 2314.Diamagnetism in intenso fields, 53, 093/1.Diamagnetism of—Bismuth, in intenso fiolds, 53, 0934 ; thin films, 53, 1134.Conducting electrons, theory, 53, 118/1. Copper in intense fields, 53, 0934. P latinum  in intenso fields, 53, 0934. Silver in intenso fields, 53, 0934.Diamond bronze, 53, G9S4. Dick’s bearing bronze, 53, 698/1. Dictionaries, French-G erinan-Italian, 53, 4324 (review).
German-English, 53, 288/1, 544.1 (review).Die-casting, 53, 1524, 206.1, 3804.alloys for, 53, 380-1, 381.1, 7154, 716/1 ; effect of temp, on im pact s trength , 53, 2384.
book, 53, 2874 (review). die costs, economies, 53, 3804. hydraulic method, advantages, 53, 150/1. machines, for sm all parts, K ipp, 53, 269/1; pressure, 53, 0594. practice, 53, 4584.pressure, 53, 1504, 1514, 572/1, 0594 ;alloys for, 53, 1524. progress, 53, 5724.report of A.S.T.M. ctteo., 53, 1504, 5224. review, 53, 152/1.wall-thickness, minimum, 53, 572/1.Die-casting of—Aluminium, moulds, 53, 414  ; pistons, mould, 53, 1514.Aluminium alloys, 53, 3804 ; gravity  and pressure, 53, 1514, 2094, Aluminium-bronze, 53, 5224. Automobile parts, 53, 3814.Brass, pressure, 53, 1514, 3274.Copper alloys, 53, 1514.Lo-Ex pistons, 53, 572/1.Pistons, 53, 151/1, 5724.
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Die-casting oi—Screw threads, 53, 269.-1.Silumin, 53, 269.-1, 572.4 ; mould construction, 53, 269.-1.Wireless components, 53, 381.4.“  Y ” alloy pistons, 53, 572/1.Zinc alloys, 53, 151.-1.Die-castings,aluminium-base. Soo A lum inium  alloys.

design, 53, 206.4. finishing, 53, 393.4, 716/1. pressure, alloys for, 53, 41.4. properties, 53, 380/1, 381/1. zinc-base. See Zinc alloys.Diesel engine, m etallurgical problems, 53, 460/1.
Diffraction of Iow-spced electrons, 53, 702/1.
Diffusion,in crystals, 53, 516.4.in solid state, 53, 6/1, 70.-1, 311.4.theories, reviow, 53, 0.-1.Diffusion of—Aluminium into copper in solid sta te , 53, 70 A.Cadmium into m ercury, 53, 449/1. Chromium into iron, X -ray study, 53, 696/1.Copper, into alum inium  in solid state, 53, 70.-1 ; into  glass, 53, 228.4 ; into iron, 53, 696.4 ; in to niekol, X -ray  studios, 53, 178.4.Gold into nickel, palladium , and platinum  in solid state, 53, 697/1.Heavy metals into ono another, 53, 720.-1. Hydrogen through palladium , 53, 484.-1. Mercury, into rolled tin  foils, 53, 302.4 ;in to  tin  foil, 53, 090/1.Nickel into gold in solid s tate, 53,097.1.Palladium into gold in solid sta te , 53,697.4.

P latinum  into gold in solid stato , 53,097.4.Silver into glass, 53, 228.-1.Sprayed coatings into iron, 53, 247.4. Sulphur into m etals and alloys, 53, 302.4. Thorium into tungsten , 53, 179/1.Zinc into m ercury, 53, 449/1.D ilatation. See Expansion.
Dilatometers. See Laboratory apparatus. Dinas bricks. Seo llejractory materials. Dirigold, 53, 09S.4.Disperse systems, influenco of surfaco energy. 53, 440.4.
Doughs, effect of m etal, 53, 595.4. Dowmetal, 53, 72/1, 69S.4.crystal structure, offect of working, 53, 

17.-1.
electrical resistance, 53, 551/1.Drawing,deep-, lubrication, 53, 592.-1. oils for, 53, 527.4. stresses, 53, 49/1.Drawing of—Magnesium alloys, 53, 330.4. Tapered-sided seamless shells, 53, GG7. 1. Tubes. Seo Tubes. wire. See Wire-drawing.

Drilling,oils, 53, 66S.4. practical hints, 53, 216.4. precision, 53, 392/1.Drilling of—
Aluminium alloys, 53, 163-4.Drittel Silber, 53, 698/1.Drop-forging of—Duralumin, 53, 103.4.Dross, refining, 53, 92.4.Drumm storago battery , 53, 461/1.Dudley’s bearing alloys, 53, 698/1.Dunlevic bearing alloy, 53, 098.4.D urai lacquer, 53, 195.4.Duralite,composition, 53, 11.4. mechanical properties, 53, 295/1. properties, 53, 11.-1.Duralplat,corrosion, 53, 499.4 ; of riveted joints, 53, 78/1. 
sheet, properties, 53, 09/1.Duralum , 53, 698.4.Duralum in (soo also Avional and under nam es of constituent m etals), age-hardening, 53, 070.-1 ; critical study, 53, 695/1 ; offect of m agnetic tre a tm ent, 53, 70.1 ; so-called period of incubation, 53, 695/1. aluminium-coated. Seo Duralplat, &c. annealing, 53, 665.4. bars, w rought, for general eng. purposes, B ritish  standard  specification, 53, 2S2/1.
blisters on sheets, 53, 77.4. cadmium-plating, 53, 254/1. cold-compression, 53, 50/1. compressed gas cylinders, m anuf., 53,571.4.
compression strength, 53, 232.4. connecting rod forgings, investigation, 53, 018.4.CuA12, occurrence, 53, 294/1, 435.-1. corrosion, a t  riveted jo in t, 53, 355/1 ; by n atu ra l and artificial sea-waters, 53, 356/1 ; by  sea-water, offect of hcat- troatm ent, 53, 632.-1 ; effect of heat- treatment., 53, 77.4 ; intercrystalline, 53, 032/1 ; of sheet by sea-water, 53,131.1.corrosion-fatigue, 53, 309/1 ; effect of anodic oxidation, 53, 20.4. crystal structure, effect of deformation and subsequent therm al treatm ent, 53,304.4.
cylinders, thin-walled, streng th  tests in torsion, 53, 9.4. drop-forging, 53, 163.4. effect of cold-rolling, 53, 291.4. effect of silicon, 53, 617.4. elasticity, effect of silicon, 53, 617.4 ;modulus, 53, 302/1, 098.4. electrochemical potential, in relation to hea t-trea tm ent and ageing, 53, 435.4. electrode potential, effect of heat-treat- m ent and ageing, 53, 212/1 ; single- crystals in 3%  NaCl soln., 53, 632.4. extrusion, 53, 48/1. fatigue a t elevated temps., 51, 163. flow through orifices, 53, 70/1.
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Duralumin,forging, 53, 50.1 ; a t  high temps., d e form ation process, 53, 50.4. forgings, condition of cooling, 53, 48/1. hardening, 53, 10.4.hardness of plates, change caused by bending, 53, 5*4. heat-treatm ent, 53, 582.4, 670.4 ; of sheet in relation to timo of heating, 53, GG5A.lacquers, nitrocolluloso, tests, 53, 505/1. mechanical properties, 53, 571.4 ; effect of air-quenching, 53, 017.4 ; effect of deformation and subsequent therm al trea tm ent, 53, 304/1 ; effect of hardening processes, 53, 10.4 ; offect of hoat- troatm ent, 53, 549/1 ; offect of silicon, 53, 617/1.

microcrystallites, distribution, 53, 304/1. painting, 53, 135.4 ; adherence of coatings, 53, 444.4. protection, electrochem. oxidation, ro- view, 53, 84.4. riveting, 53, GG9.4.rivets, ago-hardening, repeated, 53,095.4 ; offect of small notches in shaft, 53, 100/1 ; failure, 53, 528.4 ; heading, pressures required, 53, 217/1 ; sup pression of ageing, 53, 280.4, 528.-1, G64/1.seaplane floats, construction and repair, 53, 400/1, 070.1. seaplane hulls, construction and m aintenance, 53, 070.1. 
sheet, blisters, 53, 77/1 ; comparison of German and French m aterial, 53, 70/1 ; corrosion, 53, 70/1 ; hioch. properties, 53, 70/1 ; S.A.E. specifications, 53, 282/1. 
single crystals, prepn., 53, 9/1; p roperties, 53, 9.4. stamping, 50, 50.4 ; m aterial for stam ps, 53, 330.4.strengthening by heat-treatm ent, 53, 617/1.
structural work, calculations, 53, 591 A .structure, effect of deformation and  subsequent therm al trea tm ent, 53, 304.4 ; effect of deform ation by extension, 53,304.4.tubes, investigation, 53, 605.4. 
unprotected, resistance to  w eather, 53, 77.-1.uses, 53, 1G8/1 ; for constructional pur- poses, 53, 169.4 ; in  aircraft construction, 53, 107/1, 591.4, 676.1 ; in au to mobile industry, 53, 591.4 ; in  collieries, 53, 590.4 ; in p it cages, 53,101.4.welding, of sheet, 53, 100.-1 ; of tanks, oxy-acetylene, 53, 397/1 : spot-, 53, 

100/1.
zinc-plating, 53, 254.4.Duranalium , 53, 017.4.Durosil. Seo Refractory materials.Dust, electrostatic precipitation, 53, 470.4, 534/1.

Dvi-manganese. See Rhenium.Dye plant, m aterials for, 53, 595/1.

Elastic behaviour of— Brittle polycrystals, 53, 5G8.4. Elastic constants of—Copper singlo crystals, 53, 177.4.Zinc, 53, 692.1. ‘Elastic hysteresis of— Instrum ent springs, 53, G21.4. Elastic limit of—Brass, 53, 65/1.Copper, 53, 65.4.Elastic stresses, investigation, uso of X- rays, 53, 292/1, 655.4.
Elasticity,investigation, mothods, 53, 229.4. measurement, by X -rays, 53, 265.4. modulus, dctn. by dynam ic m ethods, 53,144.4. 455.4 ; d e tn ., now m ethod, 53, 518A , 712/1.theory, 53, 2G2.4.visco-. Seo Visco-elasticity.Young’s modulus, m ethod of m easurem ent, 53, 483/1.Elasticity of—Alloys used as elastic elements, tem p, cooff. of modulus and Young’s m odulus, 53, 302/1, 698/1.Aluminium alloys a t  — 40° C., 53, 295.1. Beryllium-bronze, modulus, 53, 302.4, 698/1.Brasses, modulus, 53, 302.4, 698.4. Copper shoots, 53, 338/1.Duralum in, 53, 302/1, G98.4.Elinvar, m odulus, 53, 302/1, 69S.4. Magnesium alloys a t  — 40° C., 53, 295.-1. Metals, anomalies, 53, 455/1.Modulvar, modulus, 53, 302/1, 698.1. Monel metal, modulus, 53, 302/1, 098/1. Nickel, temp, dependence of Young’s modulus, 53, 4S3/1.Nickel-brasses, modulus, 53, 302/1,098/1.Phosphor-bronze, modulus, 53, 302.4, G9S.4.Steels, modulus, 53, 302/1, 698.4. Tungsten, modulus, 53, 302.4, 698.4. Election of—Auditors, 51, 27.Members, 51, 26, 27, 313, 314; 52, 15. Officers, 51, 25.Student members, 51, 20, 27, 313; 52, 15. Electric furnaces. See Furnaces.Electric tension, functioning of entirely m etallic piles in contradiction to  law of, 53, 62S/1.Electric welding. See Welding.Electrical conductivity (see aiso Electrical resistance), protons and, 53, 015.4.Electrical conductivity of—Aluminium, effect of iron, 53, 343.4 ; wire, effect of hea t-trea tm ent and hot- rolling, 51, 1S3 (Paper). 

Alum inium-manganese alloys, 53, 10.4,233.4.Aqueous solutions, 53, 150.4.Cadmium singlo crystals, 53, 67.4. Copper-manganese' alloys, 53, 234.4, 49M .Iron between — 183° and 100° C., 53,488.4.
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Electrical conductivity of— Lithium -cadm ium  alloys, 53, 72/1. Magnesium, 53, 185.4. Magnesium alloys, 53, 185/1. M agnesium-alum inium-copper alloys, 53, 6234.

Mercury, a t  high tem ps., 53, 178*4 ; a t  high temps, mid pressures, 53, 66/1. Molten metals, 53, 180/1.Molybdenum botweon — 183° and 100° C., 53, 488,4. Nickel-iron alloys, 53, 438/1.Palladium, changes by electrolytic charging w ith hydrogen, 53, 190/1 ; containing occluded oxygon, 53, 06/1. Palladium -silver alloys, (clectrolytically charged) as function of hvdrogon content] 53, 190.1.Silver between — 1S3° and  100° C., 53,4 88 A .Solid solutions (dilute), 53, 154, 697/1. Tungsten between — 183° and 100° C., 53, 48S/1.Zinc single crystals, 53, 67-1.Electrical contact (see also Contact materials),
Volta’s second law, 53, G28/1. Electrical heating materials, analysis. Seo Analysis. Electrical industry, metallurgical research in, 53, 464-4. Electrical materials, book, 53, 57,4. Electrical properties,measurement in region of ultra-violot electromagnetic waves, 53, 4884.

Electrical properties of— Arsenic, 53, 7-4. Boron, 53, 7-4. Copper alloys, 53, 622.4. Germanium, 53, 7/1. Graphite, 53, 7/1. Hafnium, 53, 74 . Semi-conductors, 53, 7.4. Silicon, 53, 74. Solid solutions, d ilu te, 53, 697*4. Tellurium, 53, 7/1. Thorium, 53, 7/1. Titanium, 53, 7A . Zirconium, 53, 7-4. Electrical resistance (see also Electrical conductivity), change due to magnetization, 53, 180-4. change in  magnetic field a t  low temps., 53, 489/1. change produced by hydrostatic pressure,theory, 53, 180/1. effect of pressure (down to — 183° C.), 53, 230-4. effect of torsion, 53, 6.1. pressure coeff., flown to temp, of liquid oxygen, 53, 292A. standards, history, 53, 476.4.Electrical resistance alloys. See Alloys. Electrical resistance of—Aluminium, effect of plastic flow, 53, 7 A ;  pressure coeff. a t low -tem ps., 53, 292.4.Aluminium alloys, solid solns., 53, 694A. 
Aluminium-silicon alloys, 53, 10-el.

Electrical resistance of—Antimony, single crystals, offect of tension, 53, 289/1 ; trigonal crystals, offect of tension, 53, 689-4.Arsenic, pressuro cooff. a t  30° and 75° C., 53, 293.4.Barium a t  low tem ps., 53, 4334.Beryllium, pressuro coeff. a t  30° and 75° C., 53, 293-4.
Bismuth, anom aly, 53, 113*1; single crystal, change in  m agnetic field, 53, 192-4, 290/1; single crystals, effect of tension, 53, 225/1; trigonalcrystals, offect of tension, 53, 6894 ; wire, change duo to  m agnetic field, 53, 337A.Brass, effect of torsion, 53, 6.4.Cadmium, effect of plastic flow, 53, 74.Chromium, pressure cooff. a t  30° and 75° C., 53, 293-4.Columbium, pressure coeff. a t  low tem ps., 53, 292/1 ; pressuro coeff. a t 30° and 75° C., 53, 293/1.Copper, offect of plastic flow, 53, 7/1 ; effect of torsion, 53, 64 ; pressuro cooff. a t  low tem ps., 53, 2924 ;recovery from effects of cold-work, 53, 177/1.Crystals, effect of homogeneous moch. stress, 53, 2304.Electrical-heating wires, 53, 347.4.Gold, pressuro coeff." a t  low temps., 53, 292A  ; recovery from  effects of cold-work, 53, 177-4.Graphite a t  low tem ps., 53, 4334.Indium  a t low temps., 53, 433/1.Iron, offoct of torsion, 53, 6/1 ; pressuro coeff. a t  low tem ps., 53, 292-4.Lead, in magnetic field a t  tem ps, below superconductivity point, 53, 434/1 ; pressure cooff. a t  low tem ps., 53, 292/1.Lead bismuth alloys, 53, 493.4 .Magnesium, 53, 551-4 ; pressure coeff. a t  low tem ps., 53, 292.4.
Magnesium alloys, 53, 551/1.• Magnetostrictive metals, changes in magnetic fields, 53, 115.4.Mercury, 53, 24 .Molten metals, effect of transverse m agnetic field, 53, 615/1.Molybdenum, pressure cooff. a t  low tem ps., 53, 292.4.Nickel, 53, 348/1 ; changes in magnetic fields, 53, 115-4; effect of torsion, 53, 64 ; pressure coeff. a t  low tem ps., 53, 292-4.Nickel -iron alloys, 53, 348/1; tem p, cooff., 53, 4384.Palladium, pressure coeff. a t  low tem ps., 53, 292,4 ; recovery from effects of cold-work, 53, 1774 ; wires, charged w ith  hydrogen, between 160° and 310? C., 53, 290/1.Platinum , pressure coeff. a t  low temps., 53, 2924 ; recovery from effects of cold-work, 53, 177/1.Rhenium, 53, 339/1.Rhodium, pressure coeff. a t  low tem ps., 53, 292/1 ; pressure coeff. a t  30° and 

75° C., 53, 293/1,
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Electrical resistance of—Ruthenium, pressure cooff. a t  30° and 75° C., 53, 293**1.Silver, pressure cooff. a t  low temps., 53, 292.-1 ; recovery from effects of cold-work, 53, 177.-1.Single crystals a t  low tem p., effect of pressure, 53, 341/1.Steels, effect of torsion, 53, 0/1. Tantalum , pressure cooff. a t  low tomps., 53, 292/1.Thallium a t  low temps., 53, 433/1. Thorium, 53, 611/1.Tin, effect of plastic flow, 53, 7/1. Titanium a t  low tem ps., 53, 433.1. Trigonal crystals, effect of tension, 53,089.1.Tungsten, pressure coeff. a t  low temps., 53, 292.-I.Wires (polycrystallino) in relation to plastic deformation and mechanism of plastic flow, 53, 7.4.Electrical resistances. Seo Alloys.Electrochemical industry, book, 53, 099,4.development since 1800, 53, 501.4. Japanese, 53, 512.4.Electrochemical products, American and Canadian producers, 53, -174/1.Electrochemistry,books, 53, 00.4, 170.-1 (review), 2S0/1,539.4, 007.4 (t'eview). conierence, Russian, 53, 139/1. technical, book, 53, 03.4 (review).Electro-deposition. Seo Deposition.Electro-deposits. Seo Deposits.Electrode potential, characteristic, unique, 53, 1/1.Electrode potential o£—Aluminium, 53, 481.4.Aluminium alloys smgle-crvstals in 3%  NaCl soln., 53, 032.4.Cadmium, 53, 1/1.Duralum in, effect of hea t-trca tm ent and ageing, 53, 212.4, 435.-1 ; single-crystals in 3%  N’aCl soln., 53, 032.4.Ferro chromium anodes a t different c.d.and  hydrate concns., 53, 250.-1.Ferro-m anganese anodes a t  different c.d. and hydrato concns., 53, 250/i. Gold amalgams, 53, 235.1.Gold-tin-m ercury alloys, 53, 299.4. Indium, 53, 290/1.Magnesium, 53, 4S3.4.Electrodes,current carrying capacity, d e tn ., 5 3 ,3S3.1. metallized glass-hydrogen, 53, 042.4. overvoltage. See Overvoltage. passivity. See Passivity. polarized, influence of II.-F . currents, 53, 32/1.Electrolysis, aqueous, 53, 137.4.Electrolysis of—Aluminium alloys (molton), 53, 449.4. A luminium oxide, depolarization by grapliite anodes, 53, 500.4. 

Copper-beryllium alloys (molten), 53, 449/1.Metallic solutions, theory of phenomena, 53, 449.4.

Electrolysis of—Molten alloys, position of gold in potentia l series, 53, 299/1.
Electrolytes, conductivity, relative, 53, 303/1.Electrolytic analysis. Seo Analysis.Electrolytic condensers, cathodic films in, 53, 250.-1.Electrolytic deposition. Soo Deposition.Electrolytic extraction, review, 53, 512.4.Electrolytic refining. Seo Refining.Electromagnetic phenomena in, molton m etals, review of Russian work, 53, G94.4.Electromagnets. Sco Laboratory apparatus.Electrometallurgy, book, 53, 540.-1 (review).Electromotive behaviour of—Aluminium, 53, 481.4.Cobalt, 53, 178.-1.Nickel, 53, 178.4.Electromotive force, generated by friction between two metals, 53, 342.4.
Electromotive force of—Nickel-iron alloys, 53, 438/1.Standard cells, appara tus for comparison, 53, 454.4.Electron (alloy). Seo Elektron.Electron diffraction patterns of platinized asbestos, 53, 710.4.
Electron theory. See Metallic state.Electrons,diffraction, 53, 305.4 ; by m etal surfaces, 53, 353.1.low-speed, diffraction, 53, 305.-1, 300/1, 701/1, 702.-1.
Electroplating. See Deposition.Electrothermic products, American and Canadian producers, 53, 474/1.Electrotypes, exam ination, 53, 313/1.Electrotyping, book, 53, 007.4 (review).Elektron (soo also Magnesium alloys),AM 503, compn., properties, uses, and commercial forms, 53, 72.4.AZM, compn., properties, uses, and commercial forms, 53, 72.4. casting, 53, 379.1 ; bibliography, 53, 379.-1 ; for aircraft parts, 53, 023.4. corrosion, 53, 023.-1 ; by n atu ra l and a r tificial sea-waters, 53, 350/1. crystal structure, effect of cold-work and annealing, 53, 031.1. drilling of deep holes, 53, 103.4. electrical resistance, 53, 551.4. fluxes, 53, 379.1.internal stress, removal, 53, 212/1. machining, 53, 390.4. manufacture, 53, 023/1. mechanical properties, 53, 023.4. painting, 53, 135.-1 ; adherence ofcoatings, 53, 444.-1. pickling, effect on tensile properties, 53, 78/1 ; protective effect, 53, 134.4. protection, by oxide films, 53, 195.4 ; by selenium and other coating p ro cesses, 52, 85 (Paper). tensile properties, effect of pickling, 53,78.4.uses, for aircraft braking screws and  disc wheels, 53, 100/1 ; in transportvehicles, 53, 531.4.
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Elektron,welding, in aircraft, 53, 53.1.Elements. Soo under names of eloments, properties, &c.
Elinvar, elasticity, modulus, 53, 302.!,098.4.Elongation. Seo Tensile properties, Testing, ifcc.
Eloxal process (see also Anodic oxidation), 53, 23A , 195/1, 036/1. x-ray study, 53, 84/1. Enamelled wire, testing, 53, 165/1. Enamels, protective value, 53, 300/1. Endurance. Seo Fatigue.Endurance strength, dependence on crystal orientation, 53, 5A, 230/1.
Endurance strength o£— Brasses, 53, 71.1.Copper, depondonco on crystal orientation, 53, C/1 ; effect of im purities and additions, 53, 00/1.Nickel brasses, 53, 71.-1. Endurance testing. Sco Testing. Engineering,materials, developments, 53, 475.4 ;solcction, 53, 475.4. 

reminiscences, &c., of Sir A. Ewing, book, 53, 003.4 {review). trade, directory, 53, 480/1 (review). Engineers, B ritish Engineers’ Association, handbook, 53, 420/1.England. See Great Britain.Entropies o£— Crystals, 53, 493.4. Epalex, plating process, 53, 197.4. Equilibrium diagrams,binary, errors inherent in detn. of freezing-point. diagr., 53, 440.4. polynary, 53, 75.4 . 
quaternary, 53, 490.4. solid solubility curves, dotn., 53, 440.1. Erichsen testing. Seo Testing.Erosion oi— Turbine blades, 53, 80.-1, 635.4.Errors, calculation by m ethod of least squares, 53, 537.-1.Estimation. Soo A nalysis.Etching, colour-, 53, 303.4.Etching oi— Aluminium alloys, 53, 238.-1, 497.-1. Bimetals, 53, 303.4.Lead alloys, now m ethod, 53, 124/1, Europe, Bronze Ago, 53, 474.4.Eutectics,binary, calcn. of eompleto curves of crystallization, 53, 128/1. detection of small quantities, 53, 439.4. hyper-, s tructure, 53, 238.4. hypo-, structure, 53, 238.4. structure, 51, 29, 42, 40. ternary, structure, 53, 238.4.Eutectoids, transform ations, 53, 237.4. Evaporation of small quantities of motal in  vacuo, 53, 500.-1.Everdur, welding, 53, 39S.-1.Expansion (sco also Volume changes), therm al, m easurem ent a t  elevated tem ps., vacuum  apparatus, 53, 07.4 ; measurem ent, interference m ethod, 53,203.4.

Expansion (therm al) of— Aluminium alloys, 53, 181.4 ; offect of hca t-trea tm ent, 53, 018/1. Aluminium -m agnesium alloys, 53, 09/1. Aluminium-silicon alloys, 53, 09/1. Antifriction alloys, 53, 439/1.Antimony, 53, 289.-1.Bismuth single crystals, 53, 481.4. Copper, effect of deform ation and annealing, 53, 220.4.Electrical-heating wires a t  high tem ps., 53, 347.-1.Gold, 53, 07.4.Lead, 53, 2/1, 227.-1.Magnesium, 53, 07.4.Manganin, 53, 234/1, 430/1.Nickel-iron alloys, 53, 438/1.Niobium, 53, 009/1.Platinum , 53, 57.4.Thorium, 53, 611/1.Zinc, 53, 07.-1 ; detn. by X -ray m ethod, 53, 485.-1.Extensometers. Seo Testing machines.Extrusion,billets, ro tary  piercing, 53, 389.4. book, 53, 336.-1 (review). flow during, mechanism, 53, 51.-1. large-scale experiments, 53, 51.4. presses, 53, 718/1 ; D ick’s theory  of differonco of principal stresses in  its appn. to  processos of draw ing and pulling in, 53, 49.4 ; direct-driven 1500-ton, operation a t  pressure of 300 atm ., 53, 51.4 ; for cable sheath, 53, 101.4 ; Gagarin, 53, 48.4 ; screw food, 53, 161.-1 ; vortical, 53, 101.4. stresses, 53, 49/1.Extrusion oi—Brass, hot-, 53, 276.4, 390.4 ; variations in  m icrostructure, 53, 161/t. Duralumin, 53, 48.-1.Lead cable sheath , devico for elim inating oxides, 53, 215.4.
Magnesium alloys, 53, 330.1.Tubes, 53, 389.-1, 718.1.

Fatigue (see also Endurance strength, See.), and construction, book, 53, 222.4. corrosion-. Seo Corrosion-fatigue. effect of corrosion pits, &c„ 53, 555/1. failure by vibrations, 53, 614.4. nature and significance, 53, 229.4. report of A.S.T.M. ctteo., 53, 229.4. research, American, 53, 116/1, 263/1. review, 53, 487.4.stress-concentration phenomena, 53,
202 .-1.summ ary of present knowledge, 53,229.4.test-pieces, recovery after testing, 53, *155.4.

test results, significance and lim itations, 53, 230.4. testing. See Testing. testing machines. Seo Testing mach ines. Fatigue fracture, regularities, 53, 014/1. Fatigue limit, determination, 53, 203.4. effect of notches, 53, 555/1.
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Contracid, effect of corrosion, 53, 033.1. 
M agnesium-aluminium-coppar alloys, 53,623.4.
Zinc, offcct of impurities, 53, 697.1.Fatigue of—Aluminium alloys, 53, 181.4, 373.4, 489.4; a t  elevated tem ps., 51, 163 {Paper) ; a t  -  40° C., 53, 295.4. 
Machine parts, 53, 110.4.Magnesium alloys, 53, 189.4 ; a t  — 40°C., 53, 295.4.
Screws, book, 53, 601,4.Steel, recovery of test-pioces after testing, 53, 455.-1.Ferro alloys, analysis. Sen .4 nalysis. production, 53, 138.4. report of A.S.T.M. cttco., 53, 461.4.Ferro-chrom ium  (see also Iron-chrdmium  alloys), analysis. Seo Analysis. 
clectrode potentials of anodes a t different c.d. and liydrato eonens., 53, 256.4. production, 53, 138.4.

Ferromagnetic alloys, book, 53, 61,-1 (review).
Ferromagnetic anisotropy of—Single crystals, theory, 53, 231.4.Ferromagnetic crystals, m agnetization, 53,306.4.
Ferromagnetic lattices, homogeneously disto rted , cubic, 53, 231.4.Ferromagnetic materials,after-effect losses in weak alternating fields, 53, 230.4. atomic moments, 53, 342.4. crystal lattice, action of magnotic fields, 53, 5-17.4.

magnetic susceptibility in weak magnetic fields, effect of elastic stresses, 53, 11 S.4. magnetic transform ation point, effect of elastic elongotion, S3, 615.4. stress elongation diagram, under very small loads, 53, 231.4.
Ferromagnetic moments of elem ents and periodic system, 53, 8.4.
Ferromagnetic segregates, shape and a r rangem ent, 53, 127.4.
Ferromagnetism, co-operative phenomena, 53, 300.-1. frequency dependence, 53, 015.4. nature, 53, 8.4. theory, 53, 8J ,  342.4, 626.4.Ferromagnetism of—Alloys, relation to valency forces, review of Russian work, 53, 094.4.

Heusler alloys, 53, 026.4.Manganese arsenide, 53, 624.-1.Nickel alloys, 53, 626.4.Ferro manganese,decarbonization n  clect. arc furnace, book, 53, 598.-1. 
electrode potentials of anodes a t  different c.d. and  hydrato concns., 53, 256.4.

Ferro-molybdenum,A.S.T.M. tentative specifications, 53,410.4.analysis. Seo Analysis. low-carbon, A.S.T.M. ten tative specifications, 53, 100.4. - 
production, 53, 138.4 Ferro-silicons, magnotic susceptibility, 53,237.4.

Ferro-tungsten,analysis. Seo Analysis.
A.S.T.M. tentative specifications, 53,100.4.etching, colour-, 53, 303^1. Ferro-vanadium ,analysis. See .-1 nalysis. production, 53, 138.4.

Fescol process, 53, 91.4.Filaments. Seo Tungsten, &c.Films,adsorbed, phase boundary potentials, 53, 487.-1.analysis. Soo Analysis. electrical properties, 53, 0S.-1. preparation, 53, OS/I. properties, review, 53, GS.4. sputtered. Seo Calhodic sputtering. surface-, s tudy  by reflected polarized light, 53, 351.4. thin, production. 53, 341.4.Finishes, m aterials for, 53, 280-4.Finishing (see also Colouring, Deposition, &c.),department, 53, 210.4.Firebox, locomotive. See Locomotives. Firebricks. Sec Refractory materials. Fireclay. Sco llejractory materials.Flow of m etals a t  high tem ps., theory, 53, 110.4; seo also Creep.Flow pressure a t  low tem ps., 53, 229.1. Flowability. Seo Castabuity.Flue gases. Seo Gases.Fluidity of—Magnesium alloys, 53, 150.-1.Fluxes for—-Aluminium, 53, 370.4.Brasses, 53, 148.4.Elektron, 53, 379.4.Foils (seo also A lum inium , Lead , Tin, &c.),lacquers for, 53, 20.4. manufacture, 53, 079.4. optical properties, 53, 232.4. photoelectric properties, 53, 232.4. screw caps, m anuf., 53, 215.-1.Foods, action of m otals, 53, 092.4.
Forging,machine, u tility  and advantages, 53,007.4.methods, review, 53, 390-4.
Forging of—Aluminium alloys, 53, 211.4, 390.1, 067.-1.Brass, variations in m icrostructure, 53,161.4.Duralum in, a t  high tem ps., deform ation procoss, 53, 50.4 ; conditions of cool

ing, 53, 48.-1.Magnesium alloys, 53, 214.4, 390.4,667.4.
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Forming, dies, S tellite-coated, 53, 0774. Foundry,apprentices, cost of training, 53, 42A. charge, calen., 53, 326/1. cleanliness, 53, 659/1. collaboration with designer, 53, 657/1. congress, Paris, 1932, review of papers, 53, 521/1. 

defects, 53, 266.4. dust in, 53, 659/1. evolution, 53, 984. exhibition, in ternational, 53, 984. hardeners, 53, 1464. mechanical handling, 53, 270/1. mechanization, 53, 3824. non-ferrous, German, 53, 5214. practice, books, 53, 222/1, 2884 (review), 682/1 ; brass, seo Brass ; ferrous and non-ferrous compared. 53, 3264. progress, 53, 42A.railway, equipm ent and operation, 53, 2044.
use of silicon, 53, 570/1. value of metallography, 53, 2044. ventilation, 53, 5744. F racturéis), classification, 53, 351 A. fatigue-. Seo Fatigue. under repeated stress. Seo Fatigue. under static and dynamic loading, 53, 6514. 
vibration, 53, 6524. Freezing point of— Iridium, 53, 545/1.Freon, action on non-ferrous m etals, 53, 474/1.

Frictional oxidation, theory, 53, 340/1,4874.Fuels (see also Coal, Coke, &c.), colloidal, 53, 157.4.
for heat-treatm ent furnaces, 53, 2724. liquid, corrosion by, 53, 5014 ; see also Petrol.review of work dono in 1932, 53, 384/1. technical data, book, 53, 5434 (review).Furnaces,annealing, batcli-typo, 53, 2764 ; calculations, 53, 444 ; for aluminium  and its alloys, 53, 444 ; h ea t transfer, 53, 3824 ; operation, 53, 5264 ; review, 53, 1544. atmospheres, 53, 444. brass melting, 53, 3784, 6974. bright-annealing, Brow n-Boveri-G riine- wald, 53, 1554 ; for copper wire, 53, 1544.
cupola, construction, book, 53, 2224. developments in p ast 25 years, 52, 19 (4i//«?n» Lecture). 
electric, advantages, 53, 994 , 524.1 ; a t  Essen exhibition, 53, 7164 ; au to m atic temp, control, 53, 3834 ; book, 53, 6024 ; Canadian industry, 53, 3834 ; comparison with gas-fired, 53, 3834 ; developments, 53, 1554, 156/1; forced-air circulation, 53, 4584 ; in alum inium  p lan t of Brown-Boveri, 53, 7164 ; in U.S.S.R., 53, 524.1 ; indust., book, 53, 2864 ; m etallurgical developm ents resulting from, 53, 2714 ; nomographic ch a rt for detg.

Furnaces,hea t un it design, 53, 576/1 ; nonoxidizing, 53, 444 ; review, 53, 2074 ; Silit I I  heating rods, 53, 6634 ; tem peraturo regulator, 53, 716/1 ; types, 53, 6624 ; uses, 53, 5244 ; Wild- Barfield, 53, 444. electric annealing, 53, 444 ; continuous, 53, 6624 ; for alum inium  articles, 53, 1564 ; for coppor strip, 53, 1554’. electric arc, power factor, 53, 6624 ;thoory, 53, 5234. electric heat-treatm ent, 53, 1554, 272/1 ; book, 53, 542/1 (review) ; design, 53, 1564 ; forced air circulation, 53, 576/1, 662/1. electric high-frequency, 53, 6624 ; Mctro- vick, 53, 444 ; operation, 53, 5234 ; theory, 53, 5234. electric induction, 53, 5234 ; economical shop practice, 53, 2714 ; for hoat- trea tm ent, 53, 1564 ; for m eltingcopper alloys, 53, 7164 ; high-fre- quency, 53, 5754 ; ironless, thesis, 53, 1104 ; with forro-magneticmufile and autom atic tem p, regulation, 53, 2724. electric induction crucible, study , 53, 1554.electric melting, book, 53, 6014 ; for alum inium , 53, 4584 ; for alum inium, Russ, 53, 1554, 5244 ; for B abb itt, 53, 3834.electric resistance, for heat-treating  alu minium , 53, 2074 ; heating oloment, 53, 3834 ; industrial, 53, 6634 ; vertical, evacuated, w ith split graphite resistor tube, 53, 5234 ; w ith  molybdenum resistance strips, 53, 6624. electrodes, curren t carrying capacity, 
detn ., 53, 3834. firing, calculations, analysis of d ry  com bustion gases as basis for, 53, 576/1. fuel-fired, developm ent in tim e and space of combustion in tech. firing, 53, 5754. gas-fired, 53, 1544 ; a t  Royal Mint, 53, 2714 ; burners, developm ents, 53, 454 ; comparison- w ith electric, 53, 3834 ; continuous for use in forging alum inium alloys, 53, 6624 ; De- gussa, 53, 444 , 328/1 ; developments, 53, 454 , 2074 ; high-temp.', 53, 575/1 ; in brass industry , 53, 1574 ; luminous flame burners, 53, 1544 ; noise ab a tem ent in burners, 53, 1544 ; pho to electric control, 53, 3284, 575/1 ; re cuperation, 53, 994. gas-fired annealing, for brass, large scale, d a ta , 53, 454 , 2714. gas-fired heat-treating, 53, 994. gas-fired japanning, 53, 444 , 994. gas-fired melting, design and operation, 53, 3834 ; for temps, up to  1850° C., 
53, 444 . hardening, review, 53, 1544. heat flow, fluctuation, 53, 1544. heat-treatm ent, 53, 5234 ; control of atm osphere, 53, 2724 ; developments, 53, 2714 ; electric, see Furnaces, electric heat-treatment; fuels for, 53, 2724 ; low-temp., 53, 5764.
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Furnaces,heating elements, Calrod, 53, 716/1. heating problems, 53, 662.-1. industrial, developments, 53, 0014. laboratory. Seo Laboratory apparatus. lead-bath, 53, 271 4 . materials, 53, 716-4.melting, advantages and disadvantages, 53, 458-4 ; a t  B ritish Industries Fair,• 53, 382-4 ; continuous, 53, 271/1 ; developments, 53, 271-4 ; for alum inium  and its alloys, 53, 44-4 ; for a lu minium and its alloys, use of elect, or fuel-fired, 53, 207-4 ; for B abb itt, 53, 994.Oil-fired, 53, 207/1 ; crucible, 53, 328/1 ; discussion, 53, 157/1 ; temp, control, 53, 155.4 ; w ith heavy-oil, 53, 523/1. pulverized fuel-fired, Brackolsburg, 53, 575/1.reheating, 53, 661.4 ; fuel comparison, 53, 0024. reverberatory, 53, 0014. selection, basic principles, 53, 44/1. 

soot removal, 53, 3834. tem peratures, m easurem ent, improved comparison source, 53, 404. walls, analytical expression of geom etrical quantities, 53, 3794.

Gallium, atomic heat, 53, 090/1. crystal structure, 53, 4404. detection. Seo Analysis. estimation. See Analysis. heat of fusion, 53, 0904. recovery from residues, 53, 4734. uses, 53, 4154. Gallium alloys, 53, 13/1. Gallium -alum inium  alloys, constitution, 53, 1234.Gallium -bismuth alloys, constitution, 53, 123/1.Gallium-cadmium alloys, constitution, 53, 1234.Gallium-lead alloys, constitution, 53, 1234.Gallium-mercury alloys, constitution, 53, 123/1.Gallium -tin alloys, constitution, 53, 123/1.Gallium-zinc alloys, constitution, 53, 1234.Galvanized iron and steel,chain-link fence fabric galvanized after weaving, A.S.T.M. ten tative specifications, 53, 25/1. corrosion, by soils, 53, 0384 ; of hot-- w ater boilers and pipes, 53, 4424 ; of hot-w atcr cisterns, 53, 794 ; of pipe by w ater contg. coppor sulphate, 53, 804 ; of sheet, 53, 79/1. danger of use for cooking, 53, 4624. embrittlement, 53, 2474 ; detection, 53, 3584 ; report of A.S.T.M. sub- cttee., 53, 247/1 ; safeguardingagainst, A.S.T.M. ten tative  recommended practice, 53, 35S4. field tests, 53, 5044 ; report of A.S.T.M.cttee., 53, 2474. for railway use, proposed specification, 53, 854.

Galvanized iron and steel, life of coating, effect of compn. and pre- trea tm en t of steel, 53, 6384. pipe, welded and seamless, for ordinary uses, A.S.T.M. ten tative specifications, 53, 85/1.report of A.S.T.M. cttee., 53, 2464. rods or pipes for tolophono earths, 53, 4614.roofing sheets, prodn. and use, 53, 5034. specifications, A.S.T.M., 53, 5044. thickness, &c., of coatings, detn ., 53, 234, 7054 ; detn ., B ritish standard  specification, 53, 4204 ; detn ., p ro posed rovised A.S.T.M. standard  m ethod, 53, 5054 ; Prcoco test, 53, 135-4.welding of pipe, 53, 0714. wire, barb, A.S.T.M. ten tative specifications, 53, 254 ; deterioration of coatings, 53, 0334 ; fencing, farm-field and  railroad righ t of way, A.S.T.M. tentativo  specifications, 53, 244 ;strand  (cable), A.S.T.M. ten tative specifications, 53, 254 ; telephone and telegraph line, A.S.T.M. tentative specifications, 53, 244 ; testing of coating, British standard  specification, 53, 4444 ; tie, A.S.T.M. te n ta tivo specifications, 53, 244.Galvanizing, baths, heating  devices, 53, 3594 ; temp, measurem ent, 53, 145/1 ; use of cadmium, 53, 240-4. developments, 53, 2404. electro-, 53, 038/1. fluxes, 53, 0374.hot-, 53, G384 ; danger of incomplete washing afte r pickling, 53, 240.1 ; durability  of baths, 53, 0374 ; now process, 53, 4444 ; use of tin, 53, 5034. 
mechanism, 53, 1354. plant, modern, 53, 854. report of A.S.T.M. cttee., 53, 5034.Galvanizing of—Hardware and fastenings, hot-dip, p roposed A.S.T.M. specifications, 53, 5034.
Sheets, 53, 5034.
Telephone and telegraph wires, investigation, 53, 5024. Galvanoplastics, book, 53, 0874 (review). scientific bases, 53, 91/1.Gas(es) (see also under nam es of gases), absorption, by calcium, 53, 24  ; by magnesium, 53, 2/1. burning w ith  preheated air, 53, 1574. calorimetry, effect of atm ospheric hum id ity , 53, 0634. combustion, diffusion, 53, 404 ; in indust, burners, 53, 454. estimation. See Analysis.-fired furnaces. Seo Furnaces. flue, combustion losses, 53, 1544. 
in  metals and alloys, 51, 233; 52, 193 ; 53, 404 , 414 , 4804, 5214, 014/1 ; rem oval, appara tus, 53, G924 ; review of recont work, 53, 1 184;
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removal from aluminium  and its alloys by alum inium  chlorido in combination with other salts, 53, 714/1. sorption by  solids, book, 53, 624(review).town’s, indust, uses, 53, 383.4, 384.1 ; uso for normalizing and annealing furnaces, 53, 603.4 ; uso in  drying operations, 53, 157*4 ; uso in molting and heating, 53, 157.1 ; uso in tin p late industry , 53, 154.4 ; uso in wire industry, 53, 1544.Gas-oxygen mixtures, ilamo tem ps., 53,576.4.Gears, worm, m aterials, 53, 467.4.Geissler alloys, magnetic properties, effect of lieat-treatm ent, 53, 183.4.German alloy, 53, 698.4.German silver. See Nickel-brass es.Germanium, electrical properties, 53, 7.4. estimation. Sco Analysis. extraction from spelter re to rt residues,53, 1784.Germanium-magnesiuin alloys, Mg2Go, crystal structure, 53, 2414.Germany, aluminium industry, 53, 4714 ; thesis,53, 425.4.
Deutsche Versuchsanstalt fiir Luîtfahrt, report, 53, 608.4 (review). finished metal industry, 53, 1114. Heraeus-Vacuumschmelze A.G., special volume, 53, 4774. metal industry, dovelopmont, 53, 6S04. Reichsverband der Deutschen Industrie, handbook, 53, 4234. 
scrap m etal industry, thesis, 53, 4254. standards, 53, 5984. Glass, deposition of rnotals on, 53, 4484. metal coating, 53, 4684. soldering to m etal, 53, 5854.Glucinum. Sco Beryllium.Gold (seo also Precious metals),adsorbed oxygen on, phaso boundary potentials, 53, 4874. bright, for ceramics, 53, 1054, castings, den tal, porosity, 53, 4724. cementation by beryllium and  silicon, 53, 714. chemical properties, 53, 6814. coinage. Seo Gold alloys. crystal structure under reduced pressure, 53, 6304.Crystals, diffraction of low-spoed electrons, 53, 3054, 4404 ; electrondiffraction by silver film on, 53, 3054.

Gold,deposition, detn. of gold in cyanide baths, 53, 2534 ; on glass, porcelain, &c., 53, 4484 ; on nickel-plated articles, 53, 3124. detection. Sco Analysis. diffusion, into nickel in solid s tate, 53, 6974 ; in to  palladium  in solid s ta te , 53, G974 ; into platinum  in solid s tate, 53, 6974. diffusion of nickel in  solid sta te , 53, 697/1. diffusion of palladium in solid s ta te , 53, 6974.diffusion of platinum  in solid s ta te , 53, 6974.
electrical resistance, pressure coefT. a t  low tomps., 53, 2924 ; recovery from effects of cold-work, 53, 1774. electrolytic production from aqueous solns., 53, 1764. estimation. Sco A nalysis.
-filled spectacle frames, m anuf., 53, 4304 ; book, 53, 605.4 (review). films, th in , production, 53, 3414. foil, optical and photoelcct. properties, 53, 2324.hardness, offect of annealing afte r cold- work, 53, 1774. in Canada, 53, 6814. lattice constants, 53, 130.4. magnetic properties a t  low tomps., 53, 4894. metallurgy, in Transvaal, 53, 5134. m ineral resources of U.S.A., 53, 584. mining in Ireland in early  times, 53, 4744. 
occurrence, 53, 6814. oxygen in, solubility, 53, 4344. passivity, 53, 1-4. physical properties, 53, 6814. polished surfaces, structure, 53, 4874. production, history, 53, 681.-1. refining, book, 53, 4204 ; electro-, 53, 5134.residues, oxidizing molting, 53, 4584. rolled, distinction botween electro plated and, 53, 1S84. scrap, disposal, 53, 3274 ; recovery, 53, 434.specific heat, 53, 1794 ; a t  high tem ps., 53, 34 .standards, German, 53, 4194 ; history, 53, 1714. statistics, 53, 4724.surfaces, absolute m agnitude, 53, G84, 2924.therm al expansion, 53, 074. working, history, 53, GS14. Gold alloys, analysis. See Analysis. coinage, 53, 080.4.coloured, formula', m .p., colour, melting, and  working, 53, 13/1. dental. Seo Dental alloys. joining, bv easting and brazing, thesis, 53, 4244.solid solutions, dilute, elect, properties,53, 0974.standards, German, 53, 4194 ; history,53, 1714.
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Gold manganese alloys, constitution, 53, 124/1, 235.4.Gold-mercury alloys, crystal structuro, 53, 629/1.Gold-nickel alloys, constitution, 53, 184.4. physical properties, 53, 184.4.Gold-palladium alloys, standards, German, 53, 419/1.Gold -palladium-silver- copper-zinc alloys, constitution, 53, 301.4.Gold-phosphorus alloys, compounds, 53, 622/1.Gold-platinum alloys, standards, German, 53, 419.1.Gold-platinum-silver-copper-zinc alloys, constitution, 53, 301/1.Gold-rhodium alloys, constitution, X-ray study, 53, 497,4.
Gold-silver alloys, grain-size, 53, 240.1. lattice constants, 53, 240/1. magnetic susceptibility, 53, 1S6.4, 496.4. oxygen in, solubility, 53, 434.4. parting, resistance lim its, 53, 139/1. single crystals, dissoln. in n itric acid, 53, 437/1.solid solutions, soly. in nitric acid, 53,184.4.

specific heat, 53, 14.4.Gold-tin alloys, compounds, 53, 13.4. specific heat, 53, 13.4. superconductivity, 53, 699.4.Gold-tin-m ercury alloys, electrolytic poten tia l, 53, 299.4.
Grain-boundary of—Crystal aggregates, 53, 239.4.
Grain-size,fine, etfoct on X -ray spoctra, 53, 192/1.

Grain-size, measurement, 53, 1S8.4.Gramophone records, m anuf., 53, 256.4. Grape juice, sulphured, corrosion by, 53,555.4.
Graphite. Seo Refractory materials. Gravimetric analysis. Seo Analysis. Gravity casting. Sco Die-casting.Great Britain,Birmingham University, register of graduatos, 53, 682/1.

British Association, addresses, 53, 608.4 (review).
British Non-Ferrous Metals Research Association, report, 53, 420/1 ; re searches in progress, 53, 597/1.British Standards Institution, hand-book, 53, 698/1.
engineering and metal trades, &c., directory, 53, 480.4 (review).Federation of British Industries, register of m anufacturers, 53, 539/1. industries, book, 53, 283.4. metallurgical industries, statistics, 53, 470/1.statistics, official, guide to, 53, 600.4. Greece, coppcr anti brass industry , 53,472.4.Grinding,machines, m odernization, 53, 52.4.oils, 53, 527/1.process, study, 53, 350/1.scratches, dopth, measurem ent, 53, 395.4.sparks, form and  colour, &c., 53, 393/1.wheels, tracing, 53, 393/1.Grinding of—Carboloy, selection of wheels, 53, 393/1. Monel metal, 53, 585/1.Nickel, 53, 585/1.Widia cutting tools, 53, 278/1.Gun-metal (sco also Bronzes and under names of constituent metals), 
loco, axle-boxes, 53, 413.1, physical properties, 53, 345.4. uses, 53, 345.4. viscosity, 53, 435.-1.

Hafnium,
electrical properties, 53, 7/1. occurrence, 53, 610.4. properties, 53, 610.4. separation. See A nalysis.

Hall effect and  superconductivity, 53,615.4.
H all effect in —Lead-bismuth alloys, 53, 493/1. Hard-facing, 53, 390.4, 399/1, 403.4.Hard metals. See Super-hard alloys. Hardening, strain-. Seo Strain-hardening. Hardening of—Alloys, theory, 53, 9.4.Copper alloys, 53, 10.4.Duralum iu, 53, 10.4.Nobl« metal alloys, 53, 10.4.Hardness,effect of stress, 53, 653.4.influence of magnetic fields, 53, 230/1,293.4, 699.4.

relation to atomic number, 53, 654.4.
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Hardness,testing. See Testing.testing machines. See Testing machines.theory, 53, 614/1.Hardness o£—Aluminium a t  various tomps., 53, 552/1; plates, chango caused by bending, 53, 5 A .

Aluminium alloys a t  — 40° C., 53, 295/1.Aluminium- iron chromium alloys, 53,10/1.
Aluminium silicon alloys, 53, 10/1.Brass plates, change caused by bending, 53, BA.Copper, effect of annealing afte r cold- work, 53, 177A  ; p lates, change caused by bonding, 53, 5.1.Duralum in plates, chango caused by bending, 53, 5.4.Gold, effect of annealing after cold-work, 53, 177.4.
Hiduminium a t  high tem ps., 53, 190/1. Iron  plates, change caused by bending, 53, 5.1.Lead-bismuth alloys a t  various tem ps., 53, 552/1.
Low melting point alloys, 53, 552.1. Magnesium, a t various tomps., 53, 552.1 ; plates, chango caused by bending, 53, 5/1.
Magnesium alloys a t  — 40° C., 53, 295.4. Magnesium aluminium copper alloys, 53,023.1.Plates, chango caused by bending, 53, 5A .
Silver, effect of annealing afte r cold- work, 53, 177*4.Steel plates, chango caused by bending, 53, 5/1.
Tellurium, a t  various tom ps., 53, 552.4. Tellurium -bism uth alloys a t  various tem ps., 53, 552.1.
Thallium -bism uth alloys a t  various tem ps., 53, 552.1.Thallium -lead alloys a t  various temps., 53, 552/1.Thorium, 53, 011.-1.Zinc, cffcct of cold-rolling, 51, 93.Hardness testing. Seo Testing.Hardness testing machines. Seo Testing machines.Heat, industrial, book, 53, GOO/1.H eat content o£—Brasses, 53, 480/1.Copper up to  1250° C., 53, 480/1. Platinum  up to 1100° C., 53, 480.4.Heat insulation, 53, 275.4, 270.1, 717.4.Heat of fusion of Gallium, 53, 090.4.Indium, 53, 090.4.Thallium, 53, 090.1.H eat o£ vaporization o£—Sodium, 53, 352.-1.

H eat-resistant m aterials, 53, 230.-1. book, 53, 110.1, 002.4. castings, design, 53, 020/1.
£or pottery industry, 53, 594,4.Heat transfer, fundam entals, book, 53, 599/1.

H eat-treatm ent (seo also Age-hardening, Annealing, Quenching, &c), furnaces. Seo Furnaces. 
nomenclature, 53, 329/1. quenching medium, oil as, 53, 160.4. terms relating to, tentativo  revision ofA.S.T.M. standard  definition, 53, 388/1.
without detrim ental finish, discussion, 53, 100/1.Heat-treatm ent of—Aluminium alloys, 53, 100.4 ; castings, 53, 004.4 ; form ation of blisters, 53, 329/1, 095.4 ; need for caro and control, 53, 47/1.Automobile parts, 53, 582.1.Duralumin, 53, 582.1, 676.4 ; sheet in relation to  tim e of heating, 53, 665/1. Hiduminium, 53, 582.4.Sheet, X -ray studios, 53, 425.4.“  Standard silver,”  52, 75 (Paper).Strip, in continuous furnace, 53, 717.-1. Tungsten, wire, 53, 582/1.“ Y ”  alloy, 53, IS.-t.Helumin, properties, 53, 70.1.

Herbert pendulum hardness-testing machine. See Testing machines, hardness.Hereuloy, properties, 53, 021.1.Heterogeneity, determ ination, 53, 555.4.Heusler’s alloys (seo also Coppcr-manganesc- aluminium alloys), ferrom agnetism , 53, 020/1. magnetic properties, 53, 020/1.Hiduminium (seo also A lum inium  alloys, “ R .ll. 5 0 ” ), casting, 53, 457.4, 521/4. hardness a t  high temps., 53, 490/1. heat-treatm ent, 53, 582.4. tensile properties a t  high tem ps., 53, 450/1.
High-melting point hard metals, book, 53, 426.4 (review).
High-tcmperatures,metals at, te st proceduro and analysis of te s t da ta , 53, 143.4, 

requirements for m etal in  ceramic industry, 53, 488.4. use of metals at, 53, 230/1. working stresses for, 53, 116.4.Hipernik,
magnetic properties, 53, 699/1. uses, 53, 418/1.Honorary Treasurer, report, 51, 22.Hot-galvanizing. Seo Galvanizing.Hot-pressing (seo also Praising), advantages, 53, 214.4.Hot-rolling. Seo Rolling.Hoyt metals, properties, 53, 73/1.Hudorkut, 53, 584/1.Hydrogen,absorption by vanadium  and vanad ium - iron alloys, 53, 4.4. diffusion through palladium , 53, 484/1. overvoltage. See Overvoltage. solubility in  m etals and alloys, 53, 496.1.Hydrogen ion concentration, book, 53, 175/1.measurement, uso of stick antim ony electrode, 53, 199/1.
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Hydrogen-ion concentration,practical appns., book, 53, 599.4. use o£ antimony and manganese electrodes, 53, 138/4.Hydronalium,compositiou, 53, 549.4. mechanical properties, 53, 519.-1. properties, 53, 490.-1, 010.4, 017.4,090.-1. uses, 53, 010.4, 69G.4,

Ibo-Aktiv anodes, 53, 25l.-l.Ice, adhesion to m etals, 53, 22S.-1.Ice plant, prevention of corrosion, 53,80.4.
Illium , 53, 301.4.properties, 53, 125,4, 493.4, 494.4. uses, 53, 493.4, 494.4.Immiscibility of metals, 53, 127.4.Im pact strength of—Aluminium alloys a t  — 40° C., 53, 295.-1.

A lum inium -iron-chrom ium  alloys, 53,10.4.
Aluminium-silicon alloys, 53, 490.-1. Brass, 53, 143.4.Copper, 53, 143.4.Iron, 53, 143.1.Magnesium alloys, a t  — -10° G'., 53, 295.-1. Monel metal, effect of cold-work, 53, 73 A.Steel', 53, 143.4.Im pact testing. See Testing.Impeller blading, cavitation, 53, S0.4. Impurities,effect of very small quantities, 53, 292.4. influence on structure and properties, 53,117.4.

Inconel, 53, 437.4, 025.4.Indium,atomic heat, 53, 090.4. chemistry, 53, 290.4. crystal structure, 53, 14 \A . electrical resistance a t low tem ps., 53, 433.-1.
electrode potentials, 53, 290.4. estimation. Seo Analysis. heat of fusion, 53, 090.4. lattice constants, 53, 240.4. production, 53, 106.-1. uses, 53, 106.1.Indium alloys, 53, 290.4.Inform ation service in indust. research laboratories, 53, 535.4.Ingots,cooling in water-coolod moulds, 53,057.4. shapes, 53, 457.4. solidification, 53, 657.4.Inks, metallic, 53, 103.4.Instrum ents, book, 53, 220.4.Interm etallic compounds,atomic heats, additive, la«-, 53, 13.4, 14/1. 
nature, 53, 026.4.In ternal friction of—Iron and its alloys, 53, 303.4.Potassium-sodium  alloys in liquid s tate, 53, 73/1.

Iu ternal stress (soo also Season-cracking), detection by X-rays, 53, 055.4. importance in tech. construction, 53, 127.-1.
in  arbitrarily loaded supporting structures, dotn. by deform ation gauge, 53,651.4.
magnetic analysis, 53, 4S7.-1. measurement, X -ray  m ethods, 53, 291.-1 655.-1.

Inverse segregation, bibliography, 53, 098/1. review, 53, 350.4, 190/1. theory, 52, 204; 53, 098.-1.Inverse segregation in—Aluminium-copper alloys, 53, 41.4 ; in relation to  rato of solidification, 53, 
120/1.Iodine, effoct on m etals, 53, 132.4.Iridium  (seo also Platinum metals), freezing point, 53, 545.4. lattice constants, 53, 130.4. pure, propn., 53, 545/4. scrap, recovery, 53, 43.4.Iridium- platinum  alloys, scrap, trea tm ent, 53, 061.4. standards, German, 53, 419.4.Iron,action of carbon tetrachloride, 53, 501.4. action of iodine, 53, 132.4. action of sulphur bichloride, 53, 501.-1. action of sulphur chloride, 53, 501.4. analysis. Seo Analysis. cadmium coatings, protectivo value, 53 87/1.Calorizing. Seo Colorizing. chemistry, books, 53, 60.4, 426/1, 427/1 (reviews). cold-compression, 53, 50.4. corrosion, by cresol vapours, 53, 356.4 ; by drops of w ater, 53, 132/1 : by phenol vapours, 53, 356.-4 ; by tan  liquors, 53, 22.-1 ; field test« of m etallic coatings, roport of A.S.T.M. cttoo., 53, 247.4, 504.-1 ; report of A.S.T.M. cttee., 53,247.4. 503.4.

density, effect of torsion. 53, 0.-1. diffusion of chromium, X -ray  study, 53,096.4.
diffusion of copper, 53, 690.-1. diffusion of sprayed coatings, 53, 247.4. effect of torsion on density, dimensions and olcct. resistance, 53, 6.4. electrical conductivity between — 183° and 100° C., 53, 488.4. 
electrical resistance, effect of torsion, 53,0.4 ; pressure cooff. a t  low tem ps., 53, 292/1.electrolysis, aqueous, 53, 137/1. encyclopedia, 53, 604.4 (review). estimation. Seo Analysis. etching, colour-, 53, 303.4. films, thin, production, 53, 341.-1. galvanized. Seo Galvanized iron and steel. hardness of plates, chango caused by bending, 53, 5.-1. hydrogen in, solubility, 53, 490.4. impact strength, 53, 143.4. internal friction, 53, 303.4. lattice constants, 53, 130.4.
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Iron,literature, review for 1032, 53, 284.-1. magnetic permeability in II.-F . electrom agnetic fields, 53, 3 A . metallography, book, 53, 175.-1. patents, book, 53, 511.4 (review). polymorphism, effect of addn. elements, 53, 551/1.protection, ogainst corrosion, 53, 134.1 ; electrociiem. oxidation, review, 53, 84/1.

refining, electro-, 53, 513.1. rolls, frictional oxidation, 53, 340.1. rust-preventive coatings, 53, 510.1. therm al conductivity botwcen — 1 S30 and 100° C., 53, 488.1. valency, book, 53, 427.4 (review). wear of rolls, 53, 340.1.Iron alloys,analysis. Sco Analysis. in ternal iriction, 53, 303.1.Iron-alum inium  alloys,-/-phase, satu ration  curves, 53, 551/1. constitution, 53, 616/1. crystal lattice, 53, 239.1. lattice constants, effect of pulverization, 53, 239/1.superstructure lines, effect of pulverization, 53, 240.1.
Iron-alum inium -copper alloys, constitution, 53, 343.1.Iron  amalgam, colloidal nature , 53, 72.1.Iron-boron alloys, crystal structure, 53, 629.-1.
Iron-chrom ium  alloys (see also Ferro- chromium),"/-phase, saturation  curves, 53, 551.4. action o£ hydrogen sulphide a t  high tem ps., 53, 619.-1. 

corrosion-resistance to tan  liquors, 53, 634.-1.
oxidation a t high tem ps., 53, 619.1. report of A.S.T.M. c ttce ., 53, 333.1, 491/1.Iron-chrom ium -alum inium  alloys, constitution, 53, 10.1. hardness, 53, 10/1. notched-bar tests, 53, 10/1. tensile properties, 53, 10.1.Iron-cobalt alloys,constitution, 53, 182/1, 436.1. deposition, 53, 29.-1, 252/1, 360.1, 508.1. 
Joule magnetostrictive effect in rods, 53, 

121 /1 .magnetization, intensity, H alle .m .f. and, 53, 187/1. magnetostriction, 53, 11.1. physical properties, 53, 182/1, 436.1.Iron-copper alloys,miscibility gap in solid s tate, effect of nickel and silicon, 53, 345/1. x-ray investigation, 53, 79A .Iron-copper-nickel alloys,deposition from sulphale-boro-eitra te baths, 53, 640.-1. solid solubility o! copper, 53, 345.1.Iron -copper-silicon alloys, solid solubility of copper, 53, 345.-1.
Iron-ferrous sulphide- manganese sulphide- manganese alloys, constitution, 53,493.1.

VOL. L III .

Iron-gallium  alloys. 53,13.1.Iron-m anganese alloys,constitution, 53, 624.-1 ; transform ations, 53, 624.-1. 
heterogeneity, 53, 624.1. x-ray analysis, 53, 624.1.Iron-m olybdenum  alloys, y-phase, saturation  curves, 53, 551.1. book, 53, 286/1 (review).

Iron-m olybdenum -carbon alloys, carbides, 53, 439/1.
Iron-nickel alloys (seo also Permalloy, &c.), y-phase, saturation  curves, 53, 551/1. aiter-effect losses in weak alternating  fields. 53, 236.1.

Barkhausen discontinuities, large, p ropagation, 53, 119.1, 236.1, 440.1. constitution, 53, 438.1. crystal structure of olcctro-doposits, 53, 190/1.
diffusion oi sulphur, 53, 302/1. electrical conductivity, 53, 438.-1. electrical resistance, 53, 34S/1 ; temp.cooff., 53, 438/1. electromotive force, 53, 438/1. magnetic properties, 53, 438.1, 699.1 ;under hydrostatic pressure, 53, 300.4. magnetization, in tensity, Ila llo .m .f. and, 53, 187.1 ; of single crystals, 53, 15,1. magnetostriction of single crystals, 53, 15.-1.
single crystals, m agnetostriction and magnetization, 53, 15.-1. therm al expansion, 53, 438/1. thermoelectric power, 53, 348.-1, transform ations, 53, 348/1. with low coercivity, 53, 230.-1.Iron-nickel-chrom ium  alloys, corrosion by vinegars and salad dressings, 53, 132.1. 
corrosion-resistance to  tan  liquors, 53, 634/1.creep a t  870° C., 53, 550/1. decarburization, 53, 437/1, 539/1. disintegration, 53, 296.1. heat-resistance, 53, 236.-1. intergranular corrosion by gases a t  high tem ps., 53, 296.1. report of A.S.T.M. cttee., 53, 333/1., 491/1.structural stability a t 870° O., 53, 550/1. tensile properties a t  elevated tem ps., 53, 185/1.Iron-nickel-cobalt alloys, m echanical p ro perties a t  high tem ps., 53, 125/1.Iron- nickel-tungsten alloys, constitution, 53, 438.-1. precipitation-hardening, 53, 627.4.Iron nitride, prepn., 53, 237.1.

Iron-palladium  alloys, constitution, 53,126.1, 301/1.Iron-silicon alloys, book, 53, 682.4.Iron -tin  alloys,compounds formed in m ercury, 53, 125/1 ;valency electrons, 53, 125A . 
constitution, X -ray studv , 53, 306.1, 700/1.

Iron-tungsten  alloys, book, 53, 175.1.
Iron-tungsten-cobalt alloys, m agnetic p roperties, 53, 491/1.
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Iron-vanadium  alloys, y-phase, satura tion  curves, 53, 551/1. absorption of hydrogen, 53, 4/1. 
Iron-zinc alloys,compounds formed in m ercury, 53, 125*4 ; valency electrons, 53, 125.4.Irregular shaped pieces, prodri., 53, 210*4. Isotopy, 53, 2304. Italy, chemical industry, book, 53, 599/1. non-ferrous industry, 53, 470/1.
Japan, electrochemical industry , 53, 5124. 
Jiro tka process, 53, 3074.
K anthal, properties and uses, 53, 144, 734. Konel, composition, 53, 734.KS Seewasser, corrosion, of plates containing bolts and nuts, 53, 774 ; of sheet, 53, 704. mechanical properties of sheet, 53, 704. riveting, 53, 6G94. Kuprodur, 53, 4924. Kupronizing, 53, 3784. Kurbus, 53, 4924.

LABORATORY APPARATUS,exhibition, 53, 3224. sensitivity, 53, 372/1. ventilating a university  lab., 53, 5GG4.
Balances, assay, repairs, and adjustm ents, 53, 4544.Calorimeters, isotherm al, for slow reactions, 53, 4544 ; w ith high-frequency m easurem ent of heat-expansion of m etal block into which specimen is dropped, 53, 5464.Collodion filters for X -rays, prepn., 53, 3234.
Crucibles, fireclay, inexpensive lining, 53, 2614.Dilatometers, optical, 53, 6504 ; P ry- therch ’s, improvem ents, 53, 4544.Drying chambers, apparatus for control, 53, 1424. 
Dynamic weigher, 53, 3724.Electromagnets, air-cooled, construction, 

53,1424; sm all,experim ental,53,1434.Extensometers, use in aeronautical structures, 53, 6514.Filtration, autom atic, 53, 6504.Furnaces, b last, high tem p., experim ental, 53, 371/1 ; H .-F. induction, 53, 5754.
Gear-testers, 53, 374. Helium liquefaction apparatus, 53, 5674.Illum inators, (microscope), 53, 2024, 4544 ; dark-ficld 53, 5154 ; for Btereo-microscopes, 53, 3224 ; Ultro- pak, 53, 2024.
Immersion heaters, w ithdrawable era- bedded-typcs, 53, 3224.Magnetic strain-gauge, 53, 2614. Magnifier, “ Lurainex,” 53, 6504. Mercury interrupters, progress in manuf. and appn., 53, 3234. Microlux gauge, W erner, 53, 374.

Laboratory apparatus,Micrometer for measuring ball hardness impressions, 53, 2644.Microscopes, binocular, Leitz, 53, 964 ; comparison, for reflected light, 53, 3224 ; magnitudes, increasing accuracy of measurement-, 53, 964 ; metallo- graphic, 53, 37/1 ; m etallurgical, using polarized light, 53, 964 ; m etallurgical, Zeiss largo, test, 53, 964 ; Meta- 
phot, 53, 96/1.Minimeter, H irth , 53, 374.Optical gauges, 53, 374.Optimeter, Zeiss, 53, 37/1.Oscillographs for studying rolling process, 53, 5184.Passam eter, Zeiss, 53, 374.Photodensitometer for X -ray  powder photographs, 53, 6504.Photoelectric cells, 53, 3234.Photographic plates, appara tus for in tro ducing into, and removing o u t of, high vacuum , 53, 202/1 ; for m etallography, 
53, 1424.Photom eters, integrating, for X -ray crystal analysis, 53, 6504.Photomicrographic, high-power, 53, 6494 ; selection, 53, 964.

Polishing machine, metallograpliic, 53, 3044.Potentiometers, thermocouple, 53, 711/1.Profile-checking machine, optical, 53, 374.
Profilograph, 53, 650/1.Pumps for mercury, 53, 2024.Pyrometers. See Pyrometers.Recorders, im provem ent of autom atic control by ch a rt in terpretation, 53, 5664.
Refractory tubes, perm eability to gas, 53, 374.
Rulers for X-ray photographs, 53, 3234.Spectrograph, high-vacuum, for chem. analysis by X -rays, 53, 5164.
Spectrometers, X -ray, 53, 5674.Spectrophotometer, polarization, 53, 2574.Spectroscopes for works, 53, 1424.Temperature recorders, 53, 5704.Temperature regulators, 53, 1464, 6564, 7 1 1 4 ; theory, 53, 5 1 5 4 ; therm ostatic, 53, 5664.Testing machines. See Testing machines.Thermocouples. See Thermocouples.Thermometers, p latinum  resistance, p recision, 53, 2654 ; reduction of observations to in ternat. temp, scale, 53, 984.Thermopiles, radiation, for use a t  liquid air tem ps., 53, 5154.
Thermostats, H aughton-H anson, m odifications, 53, 374 ; m anuf., use of bim etals, 53, 6794 ; mcrcury-in-steel therm om oter and valve operated by compressed air, 53, 374 ; sensitive, w ith thermionic relay. 53, 3714.
Tool pressure recorder, 53, 3714.Ultra-optim eter, Zeiss, 53, 374.Vibration measuring instrum ents, review and bibliography, 53, 374.
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Laboratory apparatus,Viscosimeter, outflow, w ith const, pres- suro height, 53, 202.4.

Weights, Contracid, 53, 552.4 ; Sartorius, 53, 516.4.X-ray cameras, high-tom p., for p recision measurements, 53, G50.4 ; m oving film, 53, 454.4.X-ray photographs, univorsal chamber for, 53, 711.4.
X-ray spectrometers, 53, 261A .X-ray tubes, calcium target for, 53,567.4 ; dem ountable, 53, 567.4 ; hot- cathode, factors in design for steady running, 53, 144.4 ; m etal, for characteristic radiation , 53, 261.4 ; self- rectifying dem ountable, 53, 142.4 ; water-cooled,-automatic safety device, 53, 142.1.

Lacquered articles, spotting, 53, 135A . Lacquering, 53, 505.4. Lacquers, decorative, 53, 165.4. developments, 53, 248/1. drying ovens, explosions, 53, 393.4. Durai, 53, 195.4. for metal foils, 53, 20.4. Pantarol, 53, 196.4. tarnish-preventing value, dctn ., 53,245.4.
testing of finishes, 53, 24S . I .Lanthanum , crystal structure, 53, 17.4 ; of ¿-m odification, 53, 240.4. estim ation. See Analysis. heat oi solution in acids, 53, 7.1. Lanthanum  aluminium alloys, compounds LaAlj and LaAl«, heats of form ation, 53, 124.1.

Lanthanum  boride, m agnetism , 53, 189.4. Lanthanum -m agnesium  alloys, com poundsI.aJIg and LaMg», boats of formation, 53, 124A.
Lattice constants,change, on form ation of solid solutions, doos i t  depend on grain-sizo 7 53,191.4.

determination, precision, 53, 70.4, 130.4 ; precision, by powder m ethod, 53, 192.1 ; precision, by Dobye-Sclierrer m ethod, 53, 241.1 ; precision, by reflection, 53, 424.-1, 702/1 ; precision, suitable standard  substance for D ebyo- Scherrer m ethod, 53, 241.4.Lattice constants of—Aluminium, 53, 17.4, 130.4. 
A lum inium -iron alloys, offect of pulverization, 53, 239.1.CaTl3, 53, 240.4. CaSn3, 53, 240.1. Cerium, 53, 17.4. CePb3, 53, 240A . CeSn3, 53, 240.4. 
Coluiubates, 53, 17.4. Columbium, 53, 17.4. Copper, 53, 130.4. CuPbn, 53, 240.4. 
Copper-palladium solid solutions, 53, 189.4. 
Gold, 53, 130/1.

Lattice constants of— Gold-silver alloys, 53, 240.-1.Indium, 53, 240/1.Iridium, 53, 130.4.Iron, 53, 130.-1.Lanthanum , 53, 17.4.Lead, 53, 130.4.Manganese - zinc alloys, 53, 240/1. Mercury, 53, 352/1. Neodymium, 53, 17/1.Osmium, 53, 352/1.Palladium, 53, 130.4 ; changes by electrolytic charging w ith hydrogen, 53, 190/1.
Palladium -silver alloys, (electrolytically charged), as function of hydrogen content, 53, 190.4.Platinum , 53, 130.4.Rhodium, 53, 130.4.Silver, 53, 130.4.Sodium, 53, 352/1.Solid solutions, offect of grain-sizo, 53, 701/1.SrPb3, 53, 240/1.Tantalates, 53, 17/1.Tantalum, 53, 17/1.Thorium, 53, GU.4.SnSb, 53, 240.-1.Uranium, 53, 701.4.Lattice structures. Sco Crystal structure. Laue diagrams. Soe Crystal structure. Lautal (seo also A lum inium  alloys, &e.), 

compressed gas cylinders, m anuf., 53,571.4.corrosion by sea-water, effect of heat- trca tm ent, 53, 632/1. mechanical properties, 53, 571.4. riveting, 53, 069.4. tubes, drawing, researches, 53, 49.4.
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Manganese-brasses, analysis. Soo .1 nalysis. 
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Manganese-copper alloys, compounds formed in m ercury, 53, 125.4. electrical conductivity, 53, 234,4, 491,4. ior electrical resistances, workability, 53,71.4.
magnetic susceptibility, 53, 234.4, 491.4. workability, 53, 71.4. M anganese-copper-alum inium alloys, m agnetic properties, 53, 7IA . 

Manganese-gold alloys, constitution, 53,124.4. 235.4.
M anganese-iron alloys (seo also Ferromanganese), constitution, 53, 024.4 ; transform ations, 53, 624.4.
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M anganese-zinc alloys,compounds formed in m ercury, 53, 125A. constitution, X -ray  study, 53, 240-4.Manganese-zinc-copper alloys, constitu tion, 53, 123.1.Manganin, copper-plating, 53, 039/1. therm al expansion, 53, 234.4, 430/1. workability, 53, 71/1.Manganous sulphate, titra tion , 53, 259.1.Manometers. See Laboratory apparatus.Marine engineers, directory, 53, 224.1 (review).
Marine turbines. Seo Turbines.Masurium, chem istry, book, 53, 420.4 (review).Materials, strength, book, 53, 58.1. handling, 53, 537.4, 538.4 ; book, 53, 088/1 (review). 

in brass foundry, 53, 42.4, 270.4, 060.1.M athematical tables and formulae, book, 53, 598.-1.Matrix alloy, 53, 411.4.Matte finish, 53, 53.4.May Lecture, 51, 313.Mayonnaise plants, corrosion in, 53, 500.4. metals for, 53, 132.4.M.B.V. process. >Src* Modified Bauer- Vogel process.
Mechanical apparatus, m anufactures, American, catalogue, 53, 544.4(review).
Mechanical properties (see olso under specific properties), changes a t high temperatures, formula?, 53, 341.1.Megaperm, m agnetic properties, 53, 699.4.Megapyr, properties, 53, 550.4.Melting,calculations, 53, 713.-1. economical, 53, 140/1. furnaces. Seo Furnaces. phenomena, 53, 480.4. under pressure, 53, 117/1. vacuum, 53, 713.4.Melting of—Aluminium, in  crucible furnaces, 53, 658/1 ; scrap, borings, &c.. 53, 42/1. Aluminium alloys, 53, 140.4, 377.4. Babbitt metal, saving of m etal by covering pot, 53, 268.4.

Melting of—Brass, 53,378/1,097/1; for thick castings, 53, 41/1 ; in  cupola, 53, 571.4 ; scrap in reverberatory furnace, 53, 571.4. Bronzes, 53, 658.-1.Copper alloy?, effect of losses on cost, 53, 715.4.Copper-nickel alloys, 53, 268.4, 658/1. Lead-copper alloys, 53, 715.-1. Magnesium, 53, 149/1.Magnesium alloys, 53, 379/1.M anganese-brass, 53, I4S.4.Metals and alloys, book, 53, 28S/1 (review).Monel m etal, 53, 268.4.Nickel, 53, 26S/1.Silumin, losses, 53, 377.4.White m etal for bearings, 53,150/1,268/1.Melting point of—■Barium, 53, 481.-1.Slags, 53, 376.1.Thorium, 53, 411.4.Members,election, 51, 20, 27, 313, 314; 52, 15. roll, 51, 15.Membranes. See Film«.Mercury,as dispersion medium, 53, 72A. boiler, history, 53, 081.4. book, 53, 538.4.
capillary depression in cylindrical tubes, 53, 373.4. critical point, 53, 2.4. crystal structure, 53, 352.-1, 629.4. deposition, by high-frequency olect. charge, 53, 178.4 ; of small am ts. by means of iron and  copper, kinetics, 53, 501.1 ; on C, P t, Ta, and  Au electrodes, potentials, 53, 88/1. detection. See Analysis. diffusion, into rolled tin foils, 53, 302/1 ;into tin foil, 53, 690/1. electrical conductivity, a t  high tem ps., 53, 178.4 ; a t  high temps, and pressures, 53, 66/4. 
electrical resistance, 53, 2.4. electrode, in con tact with soln. contg. mercurous ion, electrocapillary m aximum, 53, 183.4. estimation. See Analysis. 
interinetallic compounds formed in, 53, 124.4, 125/1. 
lattice constant, 53, 352.-1. m ineral resources of U.S.A., 53, 424/1. oxidation by air, 53, 60.4. 
passage through narrow  capillaries, 53, 326/1.
purification, 53, 373/4 ; apparatus, 53, 261 A.refining, electro-, 53, 502/1, 709.4. review, 53, 416-4. turbines, 53, 594/1.vapour, effect on sliding contacts, 53,178.4.
vapour pressure, 53, 483.4 ; between 10° and 70° C., 53, 7.4.Mercury alloys (see also Amalgams),solubilities of metals of atom ic num bers 22-29 and Mo, W, U, Cu, and Jin , 53,125.4.
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Mercury-copper alloys, compounds, 53, 125**1.M ercury-gallium alloys, constitution, 53,123.4.Mercury-gold alloys, crystal structure, 53,029.4.M ercury-gold-tin alloys, electrolytic poten

tia l, 53, 290.-1.Mercury-silver alloys, crystal structure, 53, 029.-1.Mercury tin alloys, crystal structure, 53,029.1.Merimet, 53, 593.4.Mesothorium, extraction, 53, 290.1. radioactive properties, 53, 290.4.Metal spraying. Sec Spraying o f metals. Metal trade, directory, 53, 480.4 (review). 
Metallic state, electron theory, 53, 7.4 ; and  m agnetism , 53, 231.4 ; book, 53, 427/1 (review).theory, 53, 013.4 ; Sommerfold, 53,343.4.Metallization. See Spraying.Metallography (see also Photomicrography), atlas, 53, 000.4 (review), 082.4. books, 53, 00.4 (review), 111.-1 (review),283.4. 287.4 (review). equipment. Seo Laboratory apparatus. illumination, dark-fleld, 53, 142/1. microtome sectious, prepn., 53, 75.4. polishing, propn. of graded abrasives,53, 75.4. polishing machine, 53, 304.4. report of A.S.T.M. ett-ee., 53, 75.4, 440/i.specimens, choice and prepn., &e., 53,128.4.value in foundry, 53, 204.1.Metallurgical plant, 25 years' progress,52, 19 (Autumn Lecture).
Metallurgy,advances, 53, 108.4.ancient, 53, 472.4, 474.4 ; book, 53,335.4 (review). 

books, 53, 110.4, 001.4, 004.1 (review). definitions and formula?, book, 53, 478.4 (review).early, (18th and 19th centuries), 53,474.4.elementary, for engineers, book, 53, 478/i (review). industries, review for 1932, 53, 470.4. laboratories, in  U.S.S.R.. 53, 469.4 ; installation and organization, 53, 
409/1.non-ferrous, book. 53, 110.4. problems, book, 53, 223.4 (review). progress during 190S—1933, 52, 39(Paper). research, trend, 53, 220.4, terms, definition, 53, 220/1.

Metals, corrosion, 53, 243.4. history, book, 53, 335.4 (review). in  service of hum an life and industry,53, 533.4.standards and specifications of nationally- recognized organizations, 53, 001.4.

MG 7 alloy. Seo A lum inium  alloys.Microcrystallites, distribution, study of statistical anisotropy, 53, 304/i.Micrometers. Seo Laboratory apparatus..Microorganisms, action of m etals, 692.4 ; action of motals a t distance, 53, 014.4.Microphotography. See Photomicrography.
Microscopes. See Laboratory apparatus.Microstructure, 51, 30, 42,44, 40.Microtome sections of m etals, prepn., 53, 75.4.Milk,action on tinnod apparatus, &c., 53,78.4.

metallic contamination during processing, 53, 356/1. vitam in content, offecfc of m etals, 53, 107/1.Mirrors, m anuf., 53, 468/1.Mixed crystals. See Solid solutions.
Modified Bauer Vogel Process, 53, 84/1, 242/1, 443/1, 599.4.
Modulvar, elasticity, modulus, 53, 302/1, 098/1.
Molten alloys, crystal structures, in terpretation  of X -ray  interference, 53, 630.4. electrolysis, position of gold in  potential series, 53, 299/1. surface tension, detn. by drop m ethod, 53, 014,4.Molten m etals, crystal structure, in terpretation  of X -ray interferences, 53, 030.4. diffraction of X -rays, 53, 18/1. electrical conductivity, 53, 180.4. electromagnetic phenomena, review of Russian work, 53, 094.4. surface tension, dotn. by drop method, 53, 014.4. viscosity, measurement, 53, 485/1.Molybdenum, 53, 227/1. book, 53, 109.4. detection. Seo Analysis. electrical conductivity, between — 183° and 100° C., 53, 488.4. electrical resistance, pressure coeff. a t low tem ps., 53, 292.-1. 

electron field current emission, cffcct of tem p., 53, 612.1. estimation. See Analysis. etching, colour-, 53, 303.4, extraction, 53, 531.-!. ferro-. See Ferro-molybdenum. magnetic properties a t  low temps., 53, 489.-1,
metallographic examination, m ethods, 53, 303.4.mineral resources of U.S.A., 53, 424,4. photoelectric emission under action of soft X-rays from copper, 53, 012.4. photoelectric work-f unction, 53, 60/1. positive-ion emission, tem p, variation, 53, 232.1.preparation, influence of secondary reactions, 53, 34/1, 363-4. therm al conductivity, between — 1S3° and 100° C., 53, 4S8.4. thermionic work-f unction, 53, 06.4.
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Molybdenum,uses, 53, 410.1, 531.4. vaporization, offoot of high hydrostatic fields, 53, 4834 ; in  vacuo. 53, 690.-1.Molybdenum chromium nickel alloys. Seo Contracid.Molybdenum-cobalt alloys, constitution, 53, 2334.
M olybdenum-cobalt-carbon alloys, ca rbides, 53, 4394.Molybdenum-iron alloys (sco nlso Ferro-  molybdenum), 

y-phase, satu ra tion  curves, 53, 5514. book, 53, 28G4 (review).Molybdenum-iron carbon alloys, carbides, 53, 4394.Molybdenum-nickel- carbon alloys, ca rbides, 53, 4394.Molybdenum- titanium  carbide alloy, cutting  tools, 53, 3914 , 5834.Monel-clad steel, welding of sheets, arc, 53, G70.-1.Monel m etal (seo also Nickel alloys), 
aero-engine valve seats, 53, 4 184. artificial compared with natu ra l alloy, 53, 1254, 3174. buffing, 53, 5854. casting, 53, 2684. castings, cleaning, 53, 2804. corrosion, by sulphured grape juice, 53, 5554 ; by tan  liquors, 53, 6344 ; by vinegars and salad dressings, 53, 1324.
elasticity, modulus, 53, 3024, 6984. grinding, 53, 5854.impact value, Izod notched-bar, effect of cold-work, 53, 734. mechanical properties, 53, 734, 236.-1, 4374. 
melting, 53, 2684. physical properties, 53, 2304, 4374. polishing, 53, 5854.propeller shaft, longitudinal and tran s verse tests, 53, 734. 
shop-fronts, 53, 4624. silicon-, 53, 3784.specific heat between — 183° and 25° C., 53, 300.-1.springs forcorrosion-resistanco, 53,4184. tapping, 53, 5834. turbine blades, advantages, 53, 204. uses, in aircraft, 53, 4184 ; in building construction, 53, 1724 ; in filtration and dry  cleaning equipm ent, 53, 6784 ; in pickling installations, 53, 5324 ; in pow er-plant equipm ent, 53, 2364 ; in railway work, 53, 4174 ; in trawlers, 53, 4184. welding, autogenous, 53, 2184 ; elect, arc, 53, 5874.Monel-plymetl, 53, 4184.Montley alloy, raech. properties, 53, 094.Moulding, 53, 3274. equipment, hand-, 53, 1534.Moulding machines, 53, 1534. jolt, shocktess, 53, 5734, 710.-1. modern, 53, 2694.Moulding sand, analyses, ty p ica l,53, 424. book, 53, 6884 (review).

Moulding sand,classification, 53, 5734. clay-containing, dogroo of dispersion, 53, GG04.clay content, detn ., 53, 660.-1.Colbond, 53, 5224. compositions, 53, 1534. control, 53, 2074, 2094, 2704, 381/1, 5734.
for light castings, 53, 3814. green, testing, repo rt of sub-cttee. of I.B .F ., 53, 5734. 
permeability, 53, 573.-1 ; effect of heat, 53, 5734. preparation, 53, 153.-1, 3274. properties, 53, 1534, 3274. requirements, 53, 424. storage, 53, 2704.synthetic, grain-sizo and bond d istribu tion, 53, 424. testing, 53, 1534, 2074, 2094, 2704, 3274, 3814, 3824, 5224, GG04. 
used, removal of dust, 53, 2704.Moulds, cement sand, 53, 5224. developments in p ast 25 years, 52, 24. drying, 53, 1524. drying ovens, 53, GG0.-1. expansion, 53, 209.1. geometrical quantities, analyt. expression, 53, 3794. handling, 53, 1534. hardness, 53, 573.-1. joints, luting, 53, 2094. permanent. See Permanent moulds. permeability, 53, 5734. water-cooled, cooling of ingots in, 53, 6574.Mumetal, m agnetic properties, 53, 0994.Muntz m etal (seo also IIraises and  under names of constituent metals), condenser tubes and  ferrule stock, seam- loss, tentative revisions of A.S.T.M. standards, 53, 414.-1. endurance, 53, 71.-1.Musical instruments, m aterials for, 53, 53/1.M.V.C. alloy, properties, 53, 1474.

Neodymium, crystal structure, 53, 174.Neodymium boride, m agnetism , 53, 1894.Nichrome, effect of beryllium, 53, 0194. oxidation of elect, heating wires a t  high tomps., 53, 3474. resistances, life tests, 53, 024.-1, 0974. ribbon, m anuf., 53, 666.-1.
Nickel,action of carbon tetrachloride, 53, 5014. action of sulphur bichloride, 53, 5014. action of sulphur chloride, 53, 5014. action on micro-organisms, 53, 0144. action on milk, 53, 1074. adsorption of radium  1 i and C, factors affecting ratio, 53, 3394. ageing afte r cold-work by applied te n sion. 53, 4954. annealing brittleness, effect of carbon, 53, 2304.
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Nickel,cyanide test, 53, 304 ; throwing power and curren t efficiency of solns. a t  low and high p ^ ,  53, 558/1 ; throwing powor of sulphate baths, 53, 510/1 ; u ltra-rap id , 53, 1374 ; “ w eeds” in solns., 53, 1 37 4 ; zonelike structuro  of deposits, 53, 497/1. deposits, atm ospheric corrosion, 53, 132/1 ; electro-, zone-like structuro, 53, 4974 ; on compression springs, service tests, 53, 358/1 ; polishing, wear in, 52, 101 ; protective value against outdoor corrosion, 53, 304 ; stripping, 53, 894 ; value of ferri- cyanido test, 53, 304. detection. Sco Analysis. diffusion into copper, 53, 6/1. diffusion of copper, X -ray  study, 53, 1784.
diffusion of sulphur, 53, 3024. effect of torsion on donsity dimensions and elcct. resistance, 53, 6/1. effect on “  alum inium -bronze,5 * bearing bronze, and steels, 53, 734. elasticity, temp, dependence of Young’s modulus, 53, 4834. electrical resistance, 53, 3484 ; changos in magnotic fields, 53, 1154 ; effect of torsion, 53, 6 4  ; pressure coeff. a t  low tem ps., 53, 2924. electrolysis, aqueous, 53, 1374. electromotive behaviour, 53, 178/1. electron diffraction, 53, 3534. electrotypes, study, 53, 3134. estimation. Sco Analysis. films, thin, production, 53, 341/1. fogging, 53, 1314. grinding, 53, 5854. gyromagnetic ratio, 53, 5454. hydrogen, solubility in, 53, 496/1. industry, history, 53, 1084 ; in 1932, 53, 4704 ; of America, developm ent of scientific research, 53, 473/1. magnetic permeability in  H .-F. electromagnetic fields, 53, 3 4 . magnetic resistance, changes after tran sverse m agnetization a t  various tem ps., 

53, 2274.magnetization, effect of strain , 53, 34  ; effect on tensile properties, 53, 1144 ; of tw isted wires, changes produced by circulating alternating  field acting in constant longitudinal field, 53, 1154 ; of tw isted wires, changes produced by superimposed constant alternating  field, 53, 1154. magnetostriction, effect of strain, 53, 34 . magnetostrictive cylinders, effects of changes in sta te  of torsion in m agnetic fields, 53, 1154. mechanical properties, 53, 3384 ; effect of degree of cold-work and  tem p., 
53, 6104. melting, 53, 26S4. metallurgy, book, 53, 4244. m ineral resources of E astern  Siberia, 53, 5994. nitric acid plant, 53, 824. passivity, 53, 6104.
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Nickel,physical properties, 53, 338.4. plastic deformation, stra in  figures, 53, 340/1. polishing, 53, 585.!.powders, pure, prepn., 53, 71S.4 ;sintering, 53, 718.4. pure, prodn., 53, 32.1. refining, 53, 32.4 ; electro-, 53, 513.1. rcmelting, for prodn. of com pact puro p lates for anodes, 53, 32.4. rolls, frictional oxidation, 53, 3-10/1. statistics, 53, 410/1.surfaces, absolute m agnitude, 53, 68/1,292.4.tensile properties, changes caitsod by longitudinal, circular, and screw- shaped m agnetization, 53, 114.4. thermionic work-iunction, 53, 090.1. thermoelectric power, 53, 348.4. tubes, seamloss, olectrolytic prepn., 53, 509/1.uses, 53, 410A ; in apparatus for food preparation, 53, 100/1 ; in chom.industry , 53, 531/1 ; in  decorativo work, 53, 418.4 ; in elect, industries, 53, 417.4; in oil-rofinory equipm ent, 53, 532/1. valency, book, 53, 427.1 (review). 

wear of rolls, 53, 340/1. welding, 53, 399.1, 587/1. wires under torsion, solcetive lattico distortion, 53, 353/1.Nickel alloys (soo also Conlracid, C om m it, Illium , Inconcl, Kanthal, Konel, Mon cl metal, Nickel-brasses, Permalloy, Perminvar, &c., and under names of constituen t motals), annealing brittleness, offect of carbon, 53, 230.4. book, 53, 175/1. coinage, Japanoso, 53, 348.4. corrosion, effect of zirconium, 53, 79.4 ;in oil-rofinory, 53, 532.4. ferromagnetism, 53, 020.4. for watch and clock springs, 53, 025.1. magnetic moment, 53, 020.4. nitric acid plant, 53, 82.4. uses, in docorative work, 53, 418/1 ; in dentistry, 53, 410/1 ; in olect. industries, 53, 417.4 ; in  navalconstruction., 53, 417/1; in oil-refinery equipm ent, 53, 532.4 ; in railway work, 53, 417/1. welding, 53, 399.4, 587/1 ; elect, arc, 53, 587/1.Nickel- aluminium alloys, ' coinago, mech. tests, 53, 09.4.Nickel-beryllium alloys, properties, 53,018.4.
Nickel boron alloys, crystal structure, 53,029.1.
Nickel-brasses, casting, of a r t  mouldings, 53, 149.-1 ; of door handles and platos, 53, 571/1 ; of table legs, 53, 149.4. 

casting properties, 53, 340/1. deoxidation, 53, 379.4. elasticity, modulus, 53, 302.4, G98.4. endurance, 53, 71.4.

Nickel-brasses, heat content, 53, 48G.4. manufacture, simplified mothod, 53, 235/1. m atte finish, 53, 53.4. properties, 53, 235.4. wear, 53, 295.4.work-hardening, critical intorvai, 53,50.4.
Nickel-bronzes, 53, 438/1. casting, 53, 207.1. casting properties, 53, 340/1. constitution, 53, 183/1. mechanical properties, 53, 12/1. properties, 53, 235.4. shop-fronts, 53, 462.4. turbine blades, 53, 20.4. use for steam  valves, 53, 114.4.Nickel-cadmium alloys, constitution, 53, 696/1.
Nickel chromium alloys (soo also Cronile, Inconcl),cold-working, im provem ents, 53, 49.4. corrosion, by acids, 53, 633.4 ; by atm ospheres contg. sulphur, 53, 625/1. deposits, protoctivo value against o u tdoor corrosion, 53, 30.4. electrical resistance, 53, 347.-1 ; lifo tests, 53, 024.4, 697.4. electrical resistors, lifo tests, 53, 347/1. fatigus-lim it, offect of corrosion, 53,033.1.for electrical heating elements, characteristics, 53, 417/1 ; draw n or rolled, A.S.T.M. ten tative specifications, 53, 416/1, 417.4; installation, 53, 417.4; molting and casting, 53, 417.4. heat-resistant, book, 53, 423.4. oxidation of eloet.-heating wires a t high tem ps., 53, 347.4. physical properties, 53, 417.4. tensile properties a t  high tem ps., of wires for elect, heating, 53, 346/1. 

therm al expansion, 53, 347.4. thermoelements, ageing, 53, 260.4. weights, lab., unsuitability , 53, 418.4.Nickel-chrom ium -iron alloys,corrosion by vinegars and  salad dressings, 
53, 132.1.corrosion-resistance, in m ayonnaise p lants, 53, 500.4 ; to tan  liquors, 53, 034/1. creep, a t  870“ C., 53, 550.1. decarburizing, 53, 437.4 ; m ethods,pam phlet, 53, 539.4. disintegration, 53, 290.4. 

heat-resistance, 53, 230.4. intergranular corrosion by gases at.high tem ps., 53, 29G/1. report of A.S.T.M. ctteo., 53, 333/1, 491/4.structural stability a t  870° C., 53,550.4.tensile properties a t  elovated tem ps., 53, 185/1.Nickel-clad steel, 53, 195/1 ; welding of sheets, are, 53, 670.4.
Nickel-cobalt alloys, deposition, 53, 312.4, 707.4. magnetic properties, 53, 8.4.
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Nickel-cobalt-iron alloys (see also Per- ininvar),mechanical properties a t  high temps., 53, 125.-1.
Nickel-copper alloys, analysis. See Analysis. books, 53, 175.4, 285.-1. casting, 53, 2G8.4, 058.4. 

condenser tubes, advantages, 53, 531.1 ; in U.S. Navy, 53, 077,-1 ; progress, 53, 172.-1 ; review, 53, 077.1. constitution, 53, 185.1. corrosion, 53, 0.1. diffusion oi sulphur, 53, 302A . effect oï additions, 53, 185.1. effect of beryllium, 53, 120.1. hardness, effect of beryllium, 53,126.4.
lighting resistances, 53, 172,4. magnetic transformation point, effect of tensional strass, 53, G 15.-1. mechanical properties, cffect of beryl- limn, 53, 126.4. melting, 53, 268,-1, 658.-1. physical properties, 53, 185.1. single crystals, tensile tests, 53, 401.4. unsoundness, effects of hydrogen and oxygen, 51, 233 (Paper). use for steam  valves, 53, 414/1.Nickel-copper aluminium alloys, corrosion by tan  liquors, 53, 634.4. manufacture, 53, 344.-1. physical properties, 53, 344.4. precipitation-hardening, 52, 139 (Paper). properties, effect of tem per-burdening,52, 153 (Paper). viscosity, 53, 435.-1.Nickel-copper-iron alloys,deposition from sulphatc-boro-citra to  baths, 53, 640.4. 

solid solubility of copper, 53, 345.4. Nickel-copper silicon alloys, properties, 53, 185.-1. rate of pptn. of nickel silicide, 53,183.4.
Nickel-copper-silver alloys, constitution,53, 301.4.Nickel-copper-tin alloys, constitution, 53,153.4.
Nickel-copper-zinc alloys. See N ickel-brasses.
Nickel gold alloys, constitution, 53, 184.-1. physical properties, 53, 184.4.Nickel-iron alloys (seo also Permalloy, &c.),

y-phase, saturation  curves, 53, 551.4. after-effect losses in weak alternating  fields, 53, 236.4.
Barkhausen discontinuities, Inrgc, p ropagation, 53, 119.4, 236.-1, 440.4. constitution, 53, 438.1. crystal structure of electro-deposits, 53,190.4.
diffusion of sulphur, 53, 302.4. electrical conductivity, 53, 438.4. electrical resistance, 53, 348.4 ; temp.coeff., 53, 438.4. 
electromotive force, 53, 43S.4. hydrogen in, solubility, 53, 496.4.

Nickel-iron alloys,magnetic properties, 53, 438.4, 699A ;under hydrostatic pressure, 53, 300.4. magnetization, intensity, H all e.m.f. and, 53, 187.4 ; of single crystals, 53, 15.-1.magnetostriction of single crystals, 53,15.4.single crystals, m agnetostriction and m agnetization, 53, 15.-1. therm al expansion, 53, 438.4. thermoelectric power, 53, 348.4. transform ations, 53, 348.4. with low coercivity, 53, 236.4.Nickel-iron sponge, prodn. from Sudbury ore, 53, 473.4.Nickel-inagnesium alloys, electrical resistance, 53, 551.1.
Nickel-manganese alloys, constitution, 53, 14.-1.
N ickel-manganese-brass, m anufacture, 53, 378^1.
Nickel-molybdenum-carbon alloys, ca rbides, 53, 439/1.Nickel nitride, prepn., 53, 237.4. N ickei-platinum alloys, constitution, 53,126.4.
Nickel-silicon alloys, precipitation-hardening, 53, 349.4.
“ Nickel-silver.”  See Nickcl-brasses. Nickel-silver alloys, constitution, 53, 184.1. physical properties, 53, 1S1.4.Nickel steels (see also Steels), books, 53, 285.4.N ickel-tantalum  alloys, constitution, 53, 494.4. 552.4. properties, 53, 494.-1, 552.4. N ickel-tungsten alloys, diffusion of sulphur, 53, 302.1.N ickel-tungsten-carbon alloys, carbidos, 53, 439/1.
N ickel-tungsten iron alloys, constitution, 53, 438.4. precipitation-hardening, 53, 027.4. Nickel-zinc alloys,constitution, 53, 15.4, 17/1, 185.4, 348.4, 700/1.

crystal structure, 53, 17/1, 700.4. Nickel-zinc-copper alloys. Seo N ickel-bra3ses.
Nida, 53, 492.4.Niobium,detection. See Analysis. electrolytic production, 53, 361.4. magnetic properties a t  low tem ps., 53,489.4.

therm al expansion, 53, 609.4.Nitric acid plant, m aterials for, 53, S2.-1. Nitrides, heats of formation, 53, 7.4. heats of solution in acids, 53, 7.4. high melting point, book, 53, 426.4 (review). physical properties, 53, 349.1. superconductivity, 53, 70.4.Nitriding of m etals, 53, 237/i.
Nitrous oxide,heat of combustion in carbon monoxide, 53, 576.4.
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Nitrous oxide,heat oE formation, 53, 576^1.Noble m etal alloys, hardening, 53, 10.‘1. strength and ductility, 53, 1 G.-l.Noble metals,active surface, absoluto detn ., 53, 68.-1,202.4.electrochemistry, book, 53, 683.4. Nomenclature, report of A.S.T.M. cttee., 53, 536.4. technical, book, 53, 599.4.Non-Serrous metals and alloys, report of A.S.T.M. cttco., 53, 461.4,485.4.specifications, points for consideration, 53, 470.4.N.U.E. solder, 53, 281.4.Nuts, testing, 53, 324.4.

Obituary notices, 51, 357; 52, 250.Officers, election, 51, 25.nominations for 1034-1935, 52, 14. Oil-fired Eurnaces. Sco Furnaces.Oil fuel, m etallurgical uses, 53, 156.4,157.4.
Oil industry, equipm ent, m aterials for, 53, 461.4.Oil plant, corrosion, 501/1, 506.4.Oil refinery equipment, corrosion, 53, SI.4, 86.1. m aterials Eor, 53, 532.4, 533.4.Oil storage tanks, corrosion, 53, 81.1.Oil well plant, corrosion, 53, G3G.4.Oilite, 53, 297.4.Oils,filter, m etal element., 53, 464.4. lubricating, 53, 538.4 ; corrosion of bearing surfaces, 53, 034.4 ; resistance to  oxidation, 53, 634.1.Optical constants, determ ination, pho to graphic m ethod, 53, 118.4.
Optical constants of—- Silver transparen t layers, 53, 179.4. Optical properties of Alkali metals, 53, 339.4.Foils, 53, 232.4.Oranien bronze, 53, 698.1.Oscillographs. See Laboratory apparatus, Osmiridium, X -ray study, 53, 352.4. Osmium (see also Platinum metals), atomic weight, 53, 179.4. lattice constants, 53, 352.4.Osram Museum, 53, 173.4.Ounce metal, composition, 53, 552.-1. mechanical properties, 53, 552.4. Overstrain of m etals, book, 53, .17S.-1 (review).Overvoltage, hydrogen, 53, 02.4 ; theory, 53. 32,4. theory, 53, 642.4.
Overvoltage oE—Antimony, hydrogen, 53, 3G2.4, 513/1. Lead, hydrogen, 53, 924, 362,4, 513.4. Lead-antim ony alloys, hydrogen, 53,362.4, 513.-1.

Tantalum , hydrogen, 53, 92.4.

Oxidation (sco also Corrosion), anodic. See Anodic oxidation. prevention by Pantaro!, 53, 443.4. under action of Eriction, 53, 340.4, 487.-1. Oxidation o£—Electrical-heating wires a t  high tem ps., 53, 347.1.Mercury by air, 53, 66.1.Zinc, effect of nickel, 53, 132.-1 ; spontaneous, 53, 339.4, 692.4.Oxides, motallic, activity , booklot, 53,683.4.
Oxygen,occluded, transport of electricity, 53,66.4.

Painting, protective, scientific studv, 53,556.4. 706.4.Painting of—Aluminium and its alloys, 53, 358.4, 360.-1.Copper, 53, S6.-1 ; sheet, 53, 196/1. Duralumin, 53, 135.-1 ; adheronco of coatings, 53, 444/1.Elektron, 53, 135.4 ; adherence ofcoatings, 53, 444.4.
Paints,adherence, influence of base, 53, 444/1. aluminium . See A lum inium . colour-changing, 53, 136.4:Eor metal protection, 53, 146.4.Eor sub-sea-water service, accelerated tosts, 53, 360.4. in  sea-water, biological factor, 53, 196/1. literature pubd. in 1932, 53, 240/1. protective films, formulation and testing, 53, 444.-1.Palladium (see also Platinum metals), crystal structure under reduced pressure, 53, 630.4.deposition, 53, 509.-1, 707.1 ; from com plex sa lt soins., 53, 313.4 ; patents, 

53, 708A.deposits, polishing, wear in, 52, 101 ;properties, 53, 30.4. detection. See Analysis. diffusion o£ hydrogen, 53, 484/1, 6424. 
diffusion of oxygen, 53, 642/1. electrical conductivity, changes by electrolytic charging w ith hydrogen, 53, 190/1 ; effect of occluded oxygen, 53,66.4.electrical resistance, between 160° and 310° C. of wires charged with hydrogen,53,290.4 ; pressure coeff. a t  low tem ps., 53, 292.4 ; recovery from  effects of cold-work, 53, 17 7.1. 
electrochemical behaviour, 53, 313A . estimation. See Analysis. lattice constants, 53, 130.4 ; changes by electrolytic charging w ith hydro gen, 53, 190.4. photoelectric effect, dependence on pu rity  of adsorbed hydrogen, 53,227.4.
polishing, wear in, 52, 101. refining, 53, 33.4. scrap, recovery, 53, 43.4. thermoelectric power, effect of annealing afte r cold-work, 53, 1774.
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Palladium -antim ony alloys, constitution, 53, 237.4.Palladium-copper alloys, lattice constants of solid soins., 53, 189.4. magnetic properties and atomic arrangem ent, 53, 234.-1. magnetic susceptibility, 53, 15A.Palladium-gold alloys, standards, German, 53, 119.4.Palladium -gold-silver-copper-zinc alloys, constitution, 53, 301.4.Palladium -iron alloys, constitution, 53,126.4, 301.1.
Palladium -platinum alloys, magnetic susceptibility, 53, 186.4, 496.4.Palladium -silver alloys,deposition from complex sa lt soins., 53, 313.4.electrical conductivity of eloctrolytically charged, as function of hydrogon content, 53, 190/1. lattice constants of eloctrolytically chargod, as function of hydrogen content, 53, 190.4. 

magnetic susceptibility, 53, 15.4.Panalum in process, 53, 307.4.Pancro, 53, 566.4.Pantal,composition, 53, 549.1. corrosion by liquid fuels contg. alcohol, 53, 242.4. mechanical properties, 53, 549.1. riveting, 53, 669.1.Pantarol, 53, 196.1, 443.4.
Paper mill equipment, m aterials for, 53, 81-4.Papers, new method of publication, 52, 15.Param agnetic metals, m agnetic susceptibility, otïcct of plastic deformation, 53, 231.4.
Param agnetism  in intenso fields, 53, 693.4.Param agnetism  o!—Bismuth in intense fields, 53, 693.4. Copper in intenso fields, 53, 693.1. Platinum  in intense fields, 53, 693.4. Silver in intense fields, 53, 693.4.Parkerizing, 53, 85/1.Passivation, anodic, tim e factor, 53, 32.4.Passivity, phenomena, 53, 512.4. special îunction of chromâtes, 53, 132.4. theory, 53, 32.4, 92.4, 555.4 ; book. 53,6S7.4 (review) ; oxide-film, confirmation. 53, 351/1 ; review, 53, 132.4.Passivity of—Chromium, thesis, 53, 425.4.Copper in mixturo of potassium  n itra te  and sulphuric acid, 53, 226.1.Gold, 53, 1.4.Nickel, 53, 610.4.Patents,books, 53, 539.4, 59S.4, 600.4, 602.4. law, book, 53, 224.4 (review).Patterns,heating by olectric coils, 53, 153/1. shop, equipm ent, 53, 660.4 ; practico, 53, 660.4. 

standardization, 53, 42.4.Peaksil. See Rejractory materials.Peraluman, 53, 616.4.

Periodicals, directory, 53, 110-4. subject index, 53, 175.4.Perkin’s metals, physical properties, effect of qucnching and tempering, 53, 297.-1.
Permalloy,magnetic permeability in H .-F . electrom agnetic fields, 53, 3/1. magnetization, rovcrsiblo inversion, 53,74.4.

super-, 53, 348-4.Perm anent mould casting, 53, 3S0/1 ; soo also Casting.
Perm anent mould casting of—Aluminium alloys, 53, 26S.-1.Aluminium-bronze, 53, 715.4.Perm anent moulds, preparation, compn., and uso, 53, 3S0/1.Perminvar, magnetic properties, 53, 699.1. magnetization, 53, S/1.Petrol, corrosion of alum inium , 53, 355.4.Pewter,composition, 53, 419-4. history, 53, OS 1.4. uses, 53, 171.4, 419.-1.Phase rule, book, 53, 685.4 (review).Phenol vapours, corrosion by, 53, 356.4.
Phosphor-bronze,bearing plates, cold-rolled, for bridges, 53, 414.-1. casting, difficulties, 53, 715.-1. centrifugal casting, 53, 380.4. compositions, 53, 234.4. corrosion by tan  liquors, 53, 634.4. elasticity, modulus, 53, 302.-1, 698/4. hardness testing of strip , appn. of diam ond pyram id m ethod, 51, 215. 

mechanical properties, 53, 346.-1. physical properties, 53, 346/1. properties, 53, 234.-1. springs, agoing and elastic hysteresis, 53, 621.4. 
turbine blades, 53, 20.-1. uses, 53, 234.4. viscosity, 53, 435/1. wear, 53, 340.4. wire, m anuf., 53, 666.4.Phosphoric acid, corrosion by. See Corrosion, plant, m aterials for, 53, 82/1.Phosphorus, corrosion by, 53, S2.4. estimation. Seo Analysis.Phosphorus copper alloys, com pounds, 53,622.1.

Phosphorus copper tin alloys, constitu tion, 53, 621.4.Phosphorus-gold alloys, compounds, 53,622.4.
Phosphorus-silver alloys, compounds, 53, 622.-1.
Phosphorus silver-copper alloys, constitu tion, 53, 237.4.Photo-conductivity, bibliography, 53, 547.-1. review, 53, 547--1.Photoelasticity,developments, 53, 324.4.
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Photoelasticity, investigations, tech. methods, 53, 202/1. photographic and kinomatographio study, 53, 262/1.tests on colluloid or Balcelito modols, 53, 262/1.
Photoelectric cells, 53, 469.-1.Photoelectric effect, ex ternal, thoorios, 53, 518/1.Photoelectric emission from different motals, 53, 119/1.Photoelectric properties oi—Alkali m etal films as function of th ickness, 53, 4/1.Foils, 53, 232/1.Photoelectric sensitivity, theory, 53, 548/1. Photoelectric sensitivity o£—Magnesium, 53, 545/1.Photoelectric work-function of— Molybdenum, 53, 66A.Photoelectrons, energy distribution  theory, 53, 343/1.Photomicrography (seo also Metallography), books, 53, 283/i, 287/1 (review). choice o£ system, 53, 96/1. equipment. See Laboratory apparatus. technique, review, 53, 629/1. with 365 mfj. mercury arc line, 53, 351/1. Photovoltaic cells, chromium-solenium, 53, 32/1.
Physical properties. Seo under specific properties.Physics, book, 53, 539.1.constants and num erical da ta , tablos, 53, 544/1 (review). hand-books, 53, 283/1, 479/1 (review). technical, book, 53, 424/1.Pickling, 53, 217/1, 255/1, 449.4, 668/1. baths, additions, 53, 278/1 ; control, 53, 217/1.

machines, 53,217/1 ; autom atic, 53,394/1. prior to deposition, 53, 362/1. racks, m aterials for, 53, 52.1. tanks, rubbor lined, 53, 394/1. vats, gas-lieating, 53, 585/1. waste liquors, disposal, 53, 27S/1. Pickling of—Sheet, 53, 52.-1, 394/1.Pipe,corrosion. Seo Corrosion. drain, m aterials, 53, 461/1, 462.1. for chemical plant, m aterials, 53, 402/1. for water supply, 53, 593.1, 590/1; see also under names of motals and alloys. Pistons, die-casting, 53, 572.1.Plastic deformation {see also Deformation), a t higher temperatures, X -ray s tudy  of natu re  of s tructural changes, book, 53, 682.4. bibliography, 53, BA. book, 53, 288/1 (review). during rolling. Seo Rolling. effect on electrical resistance, 53, 7.4. mechanics, 53, 70.1. mechanism, 53, 5/1, 48/1, 614/1 ; re view, 53, 613.1. review, 53, 5A.strain  figures, m ethod to  reveal, 53, 340.-1. 
VOL. n i l .

Plastic flow, book, 53, 602/1.effect on electrical resistance, 53, 7/1. equations, 53, BA. in  extrusion process, 53, 51 A . investigation, m ethods, 53, 229/1. theory, 53, 70/1.Plastic working, book, 53, 336/1 (review).Plasticity, 53, 546/1.Plasticity of—Single crystals, 53, 613.-1.Plates,circular, stresses producod by eccontric loading and  by transverse couple, 53, 6S/1.hardness, chango causod by  bending, 53, BA.Plating. Seo Deposition.Platinite m etallographic examination, 53, 303/1.Platinum  (seo also Platinum  metals, Precious metals, &c,), 
adsorbed iodine on, phase boundary potentials, 53, 4S7.-1. adsorption on tungsten , 53, 091/1. analysis. Seo Analysis. crystal structure under reduced pressure, 53, 630/1.deposition, 53, 30/1, 89.4, 254.4, 301.4 ; corrosion tests of deposits, 53, 559.1 ; on glass, porcelain, &c., 53, 448/1 ; patonts, 53, 708/1. deposits, corrosion tests, 53, 559.4;properties, 53, 30/1. detection. Soo Analysis. diamagnetism in intense fiolds, 53, 693.1. diffusion of hydrogen, 53, 642.4. diffusion of oxygen, 53, 042/1. electrical resistance, prossuro coeff. a t  low tem ps., 53, 292.4 ; recovery from offocts of cold-work, 53, 177/1. electrochemical behaviour, thesis, 53, 425/1.electrodes, polarization, effect of H .-F .currents, 53, 32/1. films, sputtered, cataly tic and s tructural properties, 53, 011.4. heat content up to 1100” C., 53, 486/1. lattice constants, 53, 130/1. param agnetism  in intense fields, 53,693.4.photoelectric effect, dependence on purity  of adsorbed hydrogen, 53, 227/1.“ polishing, wear in, 52, 101. refining, 53, 33.4. review for 1932, 53, 532.4. scrap, recovery. 53, 43/1. specific heat, 53, 179.4 ; a t  high tem ps., 53, 3.1.sputtered films, cryst. s ta te , 53, 305.-1. standards, in ternational, 53, 678/1 ;German, 53, 419/1. 
surfaces, absolute m agnitude, 53, 08/1,292.4.
therm al expansion, 53, 07.4. thermoelectric power, effect of annoaling afte r cold-work, 53, 177/1. 
thermoelements. Seo Thermocouples. uses, 53, 532/1. 
wettability, 53, 118/1.

3  E
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Platinum -bism uth alloys, crystal structu re  of P tB i, 53, 241.4.Platinum -cadm ium  alloys, constitution, 53, 494.1. properties, 53, 404/1.Platinum -cobalt alloys, constitution, 53, 494.4. microstructure, 53, 351.4.Platinum -copper alloys, constitution, 53, 120.1. magnetic properties and atom ic arrangem ent, 53, 234.4.Platinum -gold alloys, standards, German, 53, 419A .Platinum -gold-silver-copper-zinc alloys, constitution, 53, 301.4.P latinum -iridium  alloys, scrap, trea tm ent, 53, 601.1. standards, German, 53, 419.4.Platinum -lead alloys, crystal structure of P tl 'b , 53, 2414.Platinum  metals (see also under names of platinum  metals), in  dental alloys, 53, 67.4, 301.4. metallurgy, book, 53, 424.4. m ineral resources of U.S.A., 53, 4214. refining, 53, 334 ; of sweeps, 53, 924. statistics, 53, 418.4. uses, 53, 4184.P latinum -nickel alloys, constitution, 53, 1204.Platinum -palladium  alloys, m agnetic susceptibility, 53, 1804, 4904.
P latinum -rhodium  alloys, therm oelectric properties, 53, 3014.Plumbalun, 53, 824, 1714.Plumbing, chemical, book, 53,4304 (review).Plumbism. Sco Lead, poisoning.Pobedit, welding, 53, 0714.
Poisson’s ratio, m easurem ent, improved apparatus, 53, 4544, 0504.Polished solids, structure, 53, 104.Polished suriaces, electronic interferences, 53, 585.4. nature, 53, 3504, 3534, 6924. structure, 53, 4874.Polishing, 53, 3144, 3954, 5274. in plating industry, 53, 2794. metallographic, prepn. of graded ab rasives, 53, 754. nature of process, 53, 164. oils, 53, 527.4. process, study, 53, 3504. technique, book, 53, 2224. wear in, 52, 101 (Paper). wet-, w ith  steel shot, 53, 1054.Polishing machines, 53, 1654; seo also Huffing machines.Polishing of—Aluminium for mass prodn., 53, 2794, 2804.

Metallographic specimens. See Metallography.
Monel metal, 53, 5854.Nickel, 53, 5S54.Polonium,
behaviour during crystallization of motols, 53, 4 4 . 
production from radioactive lead salts, 53, 1794.

Polonium alloys, crystallization, 53, 4 4 . solid solubility of polonium in  silver, tin , bism uth,.zinc, cadmium, coppor, a n timony, and tellurium , 53, 4 4 .
Polonium-antimony alloys, solid solubility of polonium, 53, 44 .Polonium-bismuth alloys, solid solubility of polonium, 53, 4 4 .Polonium-cadmium  alloys, solid solubility of polonium, 53, 44 .Polonium-copper alloys, solid solubility of polonium, 53, 4 4 .Polonium-silver alloys, solid solubility of polonium, 53, 4 4 .Polonium -tellurium  alloys, solid solubility of polonium, 53, 44 .Polonium -tin alloys, solid solubility of polonium, 53, 44 .Polonium-zinc alloys, solid solubility of polonium, 53, 4 4 .Polynary alloys. Seo Alloys.Porcelain,deposition, of m etals on, 53, 4484. soldering to  m otal, 53, 5854.Positive ions,emission, from h o t m otals, 53, 2324 ; from m olybdenum, tem p, vnriation, 53, 2324.Potassium (seo also A lkali metals), atomic weight, 53, 0114. detection. See Analysis. estimation. Seo Analysis. magnetic moment, 53, 2274. optical properties, 53, 3394. photoelectric properties of films as function of thickness, 53, 4.4. 

vapour pressure botwecn 1G° and 70° C., 53, 74.Potassium bromide, analysis, 53, 0114.Potassium chloride, analysis, 53, 6114.Potassium nitride, preparation, 53, 734.Potassium -sodium alloys, constitution, 53, 4954. internal friction in liquid s tate, 53, 73/1.Potentials, electrode. See Electrode potential.
Potentiometers. See Laboratory apparatus.Pouring. Seo Casting.Powdered metals, 53, 6824. activity, booklet, 53, 0834. analysis. Seo 4  nalysis. 

manufacture and use, 53, 4084 , 0824. moulding, 53, 2154. patent literature, 53, 46S4. therm al conductivity, d e tn ., 53, 5204.Praseodymium -alum inium  alloys, constitu tion, 53, 3494.Praseodymium boride, m agnetism , 53, 1894.
Praseodymium-magnesium alloys, constitution , 53, 4384.Precious metals (seo also under nam es of precious m etals), 

alloys containing, sampling, 53, 3164. analysis. Seo .4nalysis. detection. Seo Analysis. doublé scrap, electrolytic trea tm ent, 53, 5744.industry in 1932, 53, 4704.
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Precious metals,recovery from electrolytic coppcr refining, 53, 199/1. scrap, recovery, 53, 43/1. thermocouples. Seo Thermocouples. waste, recovery, 53, 43.-1. working, book, 53, 424/1.
Precipitation-hardening. Seo Age-hardening.Presses, breakdown, 53, 51/1. life, 53, 51/1.Pressing,book, 53, 33G/1 (review). hot-. Seo Hot-pressing. machines, hot-, 53, 330.4.Pressure, behaviour of plastic bodies mider, 53, 05.4.Pressure die-casting. Seo Die-casting.Propellers,m arine, m anuf., 53, 378/1, 715/1 ; marino, protection, 53, 85/1.
Properties of metals, fundam ental knowledge, 53, 434/1.Protal process, 53, 030.1.Protection, 53, 23-27/1, 84-86/1, 134-13G.4, 194-197/1, 245-249/1, 309-310/1, 358- 360.4,443-445/1, 502-506.4, 550-557/1, 036-639/1, 705-70G/1. Seo also under various m ethods, e.g. Anodic oxidation, Calorizing, Deposition, Gcdvanizing, Painting, Sherardizing, Spraying, Tinning, &c. against corrosion, principles, 53, 030/1. against sea-water, biological factor, 53,190.4. 

book, 53, 001/1.patent literature, 53, 245/1.Pumps,centrifugal, rubber-lining, 53, 20/1. metals for, 53, 403/1. sludge, m aterials, 53, 590/1.Pyrometers (seo also Thermocouples), anti-hunting device, 53, 521/4.Ardometer, 53, 713.4.colour, Nacser, 53, 205.1.controller, 53, 320.4, 370/1.dilatation, industrial, 53, 98/1.for brass foundry, 53, 145.4.infra-red, w ith photooloctric cell, 53,145.4.micro-, 53, 145/1 ; for detg. m .p. of alloys, 53, 656/1 ; principles of construction, &c., 53, 204/1. modern, 53, 656/1.Naeser, 53, 265/1.optical, principles, construction and use, 53, 40.4 ; use in foundry, 53, 40/1. photo-cell, experiments w ith, 53, 320/1. protecting tubes, effect of t a p .  on perm eability of gases through, 53, 457/1. 
Pyrograph, 53, 570/1.Pyros, 53, 376.4.Pyroversum, 53, 98/1. radiation, 53, 713/1.thermocouple, installation, 53, 98.4;upkeep, 53, 98.4, 26G.4. thermoelectric, errors, 53, 37G.4. tube protectors, 53, 713.4; gas-porme- ability, 53, 713.4. 
types, 53, 145/1; table, 53, 265/1.

Pyrometry, economies, 53, 457/1, 65G.1. micro-, 53, 145/1. photographic, 53, 145/1. principles, 53, 521/1.temperature scales, in tem at. comporison, betweon 660° and 1003° C., 53, 509.4.

Qualitative analysis. Seo Analysis. Quantitative analysis. See Analysis. Quaternary alloys. Seo Alloys. Quenching (see also Hcat-treatment). medium, oil as, 53, 100/1. phenomena, 51, 315 (M ay Lecture). Quicksilver. See Mercury.

Radioactivity oi—Samarium, 53, 07/1.Radiology, apparatus, 53, 144/1; M otalix, 53, 375.4. development, 53, 144.4. gam m a-ray, 53, 375/1, 520.1 ; possibilities and advantages, 53, 39/1 ; sensitivity, 53, 656/1. importance, in  m etallurgy, 53, 325.4. 
in  engineering practice, 53, 712.4. in  m etal industry, 53, 45G.4. industrial, relativo m erits of film and paper, 53, 655/1. 
laboratory, 53, 456.4. principles, 53, 655.4. stress measurement, 53, 520/1. x-ray, books, 53, 60G.4 (review), GS3/1. Radiology of—Aluminium alloy welds, 53, 655.4. Castings, 53, 265.4, 712/1.Chemical equipment, 53, 325.4. Locomotive parts, 53, 144/1.Power plant m aterials, 53, 325/1.Welds, 53, 325/1, 375.4, 456.4, 569.4, 655/1, 656/1, 712/1 ; in terpretation  of 

photographs, 53, 39/1 ; Motalix plant, 53, 144/1.Railways,electrification, use of m etals, 53, 4G4/1. tank wagons, m aterials, 53, 597A.Rare earth  borides, m agnetism , 53, 189.4. Rare earth  metals. Seo under nam es of rare metals.Rare metals (see also under names of rare m etals), book, 53, 109.4.
electrolytic production, 53, 199.1. metallurgy, book, 53, 283/1. preparation by therm al dissociation of iodides, 53, 013.-1.

Reaction capacity of alloys, 53, 11.4. Recrystallization (seo also Crystal growth), co-operative phenomena, 53, 30G.4. review, 53, 5.4. theory, 53, 10/1, 189.4, 700.4. Recrystallization of—Aluminium, 53, 113/1, 128/1 ; due to plastic torsion, 53, 225/1 ; singlecrystals, 53, 225.4.Aluminium alloys, 53, 113.4 ; (age- liardenablo), 53, 128.4.Copper, 53, 228/1.
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Recrystallization of— Silumin, 53, 12S/1.Silver, possibility of following i t  by sur. face colouring w ith forrio chloride1, 53, 227/1.

Synthetic m etal bodies, 53, 226.4, 4S7/4. Tin-rich solid solutions, 53, 237/1. Refining,electro-, book, 53, 599/1 ; mothods, 53, 513/1.
liquation processes, theory and practice, 53, 257A . Refining of—Aluminium, (cast), 53, 257/1 ; oloctro-, 53, -149/1 ; oloctro-, F ra ry  process, 53,043.4 ; influence of secondary réactions, 53, 34/4, 363/1.Antimony, oloctro-, 53, 513.4.Bismuth, oloctro-, 53, 513/1.Cadmium, oloctro-, 53, 513/1.Copper, contg. nickol, arsenic, tin , and antim ony, 53, 643/1 ; oloctro-, 53, 513/i, 643.4; electro-, a t  “  Nord- doutscho Aflinerie,” H am burg, 53, 363/1 ; oloctro-, now p lan t a t  Copper Cl iff, 53, 33/1 ; electro-, nowrofinory a t M ontreal, 53, 562/1 ; electro-, p lan t of Zinnwerko W ilhelmsburg G-.m.b.H., 53, 34/1 ; electro-, rocovory from chloride soins., 53, 363/1 ; electro-, recovory of precious motals, 53, 199-4 ; electro-, using complox salts of cuprous chlorido, 53, 363/1 ; electro-, using complox sa lt of cuprous chloride, bohaviour of antim ony, 53, 93/1 ; electro-, using complex sa lt of cuprous chlorido, bohaviour of silver prosont in  crudo coppor anodo, 53, 93/1 ; in rovorboratory furnaces, evaluation of desulphurization and dearsonification, 53, 643.-1 ; removal of selenium and tellurium  from slimos, 53, 643/1 ; scrap, 53, 43/1 ; using complox sa lt of cuprous chlorido, behaviour of bism uth , 53, 643.4.Dross, 53, 92/1.Gold, 53, 420/1 ; electro-, 53, 513A .Iron, eloctro-, 53, 513/1.Lead, 53, 139.4, 257/1 ; continuous, 53, 502/1 ; continuous, a t  Broken H ill, 53, 314j4 ; dross, 53, 92.4 ; olectro-, 53, 513/4 ; electro-, from d itliionate baths, 53, 502/1.Mercury, oloctro-, 53, 502.4, 709.4.Nickel, 53, 32/1 ; olectro-, 53, 513.1.Palladium , 53, 33.4. Platinum , 53, 33.4. Platinum  metals, 53, 33.4 ; swoops, 53, 92.4.Silver, electro-, 53, 513.4 ; electro-, new p lan t a t  Copper Cliff, 53, 33/1 ; Moebius process, 53, 450.4.Tin, arsino poisoning, 53, 473/1 ;oloctro-, 53, 513.4, 574/1 ; im provem ents, 53, 33.1.T in-antim ony alloys, olectro-, thesis, 53,425.4.Zinc, olectro-, 53, 139.4, 513-4 ; electro-, curren t relations and compn. of electrolyte, 53, 34/1 ; oloctro-, effect

Refining of—of colloids, 53, 34/1; oloctro-, effect of c .d.,and tem p., 53, 34.4.
REFRACTORY MATERIALS— action of coal-ash slags, 53, 209/1. books, 53, 62.4 (review), 285.4, 286/1. cements, 53, 159/1; desirablo properties, 53, 158.4; Drykos, 53, 209/1; for elect, furnaces, 53, 063/1 ; Kestner, 53, 159/1 ; Purimaclios, 53, 209/1 ; Quick- pach, 53, 158/1; Sairset, 53, 158.4 ; 577/1.

classification, 53, 717.4. composition, 53, 3S4.4. corrosion, testing, 53, 275/1. eorrosion-resistance, 53, 386/1. crucibles, for aluminium  m elting, 53, 658/4 ; for m elting very puro m etals, 53, 273/1 ; slag-resisting, 53, 664.-1. deformation a t  high toraps., influenco of sizo of load, 53, 209/1. economics of uso, 53, 274A . elastic distortion, 53, a n  A . electrical conductivity, 53, 3S0.4. estimation of silica, rapid, 53, 211/1. examination, 53, 328.4. failure, 53, 275/1. for high-frequency furnaces, 53, 385.4,717.4 .
for high-tem peratures, 53, 579.4.for induction furnaces, 53, 663.4 ;uso of unb urn t bricks, 53, 273.4. for industrial furnaces, 53, 385/1, 577/1. for melting pure m etals, 53, 273/1. friability, 53, 380/1.gas-permeability, in  relation to  texturo and indust, usage, 53, 380/1 ; m easurem ent, 53, 579/4. heat-insulation, high-tem p., proposed A.S.T.M. tentativo  m ethods of test, 53, 525.4.heat-transm ission, term s relating to, A.S.T.M. tentativo  definitions, 53,47.4.
high-alumina, 53, 274/4. high-grade, requirem ents, 53, 524/1. in non-ferrous industry, 53, 273/1. incipient fusion, tem p., 53, 209/1. insulating, 53, 329.4. 
magnetic, 53, 387/1. manufacture, in  Germany, 53, 158/1. metal wear, pam phlot, 53, 420/1. moulding, errors, 53, 275/1. 
particle size, testing, A.S.T.M. tentativo  m ethod, 53, 159.4. 
perm anent volume changes, tentativo  rovision of A.S.T.M. standard  m ethod of test, 53, 386.4. 
physical properties, 53, 349/1 ; bibliography, 53, 349.4. plastic deformation, 53, 577/1. porosity, ten tative revision of A.S.T.M.standard  m ethod of test, 53, 386-4. 
pressure-resistance a t  high tem ps., test- ing apparatus, 53, 159.4. production by fusion, 53, 158/1. properties, 53, 47/1, 3S4/1, 577.4. protection w ith colloidal g raphite , 53,209.4.
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Refractory materials— refractoriness, dotn., standard  mothods, 53, 209/1 ; lim its, 53, 3S5/1. removal of iron, 53, 388,4. report of A.S.T.M. ctteo., 53, 524/1. research in U .S.S.R ., 53, 209/1. slag tests, litorftturo, 53, 209/1. softening, relation of alum ina contont, 53,664.4. spalling, 53, 386/1.special, characteristics, 53, 57S/1 ; olect.resistance, 53, 208/1. structure, 53, 387.4. super-, 53, 385/1.term s relating to, tentativo  rovisions of A.S.T.M. stan d ard  definitions, 53, 47/1.test data, in terpretation , m anual, 53, 538/1. testing, 53,717/1.therm al conductivity, 53, 208/1, 386/1, 526/1 ; calcn. from conductivity  of constituents, 53, 275/1. therm al expansion, 53, 386/1, 525/1 ; dotn. in  rango 0°—1700° C., apparatus, 53, 275/1 ; reversible, 53, 208/1 ; up  to  1800° C., 53, 578/1. tubes, perm eability  to  gas, 53, 37^4.

Alumina, properties, 53, 328.4, 525/1.Alundum, prepn. in olect. furnace, 53, 
210/ 1.Bauxite bricks, m anuf. and properties, 53, 577A.Carbofrax, properties, 53, 211 A .Carborundum, m anuf. and uses, book, 53,599.4. Cast-Refract, 53, 274/1.Checker bricks, effect of heating and cooling rates, 53, 211/4.

Chrome bricks, 53, 158^4.Chromite bricks, m anuf. and properties, &c., 53, 577/1.Chromite-dinas bricks, 53, 274.4.Clay bricks, manuf. and properties, &c., 53, 577/1.Clays, chom istry and physics, book, 53, 601/1 ; ostn. of alum ina, 53, 159/1 ; grain-size, proportioning, 53, 387/1.Corundum, artificial, m anuf., 53, 581/1 ; manuf. and uses, book, 53, 599/1 ; Semis-Bugu, use for high-grade refractories, 53, 387/1.Dinas bricks, inoculated, 53, 328/1. Durosil, 53, 211/1.Firebricks, action of coal-ash slags, 53, 209/1 ; addn. of secondary kaolin, 53,357.4, 579/1 ; characteristics under working conditions, 53, 47.4 ; expansion a t high tem ps., 53, 274.4. ; gas- perm eability a t  high tem ps., 53, 579/1.Fireclay, crucibles, lab., inexpensive lining, 53, 2G1/1 ; dense, prodn., 53,664.4 ; disintegration by carbon m onoxide, 53, 386.1 ; phys. properties, effects of ra to  of firing and ra te  of cooling, 53, 210.4 ; properties, 53, 274/1.Fireclay bricks, effect of quality  and q u an tity  of binding clay, 53, 579/1 ;

Refractory materials—prodn. by  d ry  pressing, 53, 386/1 ; resistance to  spalling, A.S.T.M. te n ta tive m ethod of control tost, 53, 47A ; softening point, ten tative rovision of A.S.T.M. standard  m ethod of tost, 53, 386.4.Graphite, cruciblos, 53, 210/1; elect, properties, 53, 7/1 ; elect, resistance a t  low tem ps., 53, 433/1 ; n atu ra l and artificial, physico-chem. proportios, 53,158.4 ; properties and xisos, 53, 387/1 ; therm al conductivity, 53, 662/1. Magnesite, book, 53, 420/1 ; hydration, effect of mfg. process, 53, 525/1 ; review, 53, 580/1 ; therm al conductiv ity , 53, 210A  ; varying behaviour, 53, 210/1.Magnesite bricks, m anuf. and properties, &c., 53, 577.4 ; sonsitivity to  temp, changes, 53, 211/1, 525/1 ; thorm al conductivity, 53, 387/1 ; unburned, developm ents, 53, 47/1.
Magnesium orthosilicate, 53, 211/1. Peaksil, 53,211/1.Siemensit, 53, 328/1, 580/1 ; properties, 53, 210/1, 328/1, 664.4.Silica, properties, 53, 274/1.Silica brick, crushing strength  a t  various tem ps., relation to o ther phys. properties, 53, 211/1 ; evaluation by appearance, 53, 211/1 ; expansion, 53, 274/1 ; m anuf. and properties, &c., 53, 577/1 ; raw  m aterials, 53, 47/1.Silicon carbide, m anuf., 53, 581/1 ; properties, 53, 475/1 ; uses, 53,475/1.Sinterkorund, 53, 273.4, 329/1, 387/1, 580/1, 581 A .Tercod, 53, 524/1.Thorium oxide, 53, 580A.Zircon, research, 53, 210/1.Zirconia, research, 53, 210/1.Refrigerants, action on non-ferrous m etals, 

53, 474/1.Refrigerating brines, corrosion by. See Corrosion.
Relaxation tim e of—Wires (annealed) subjected to  torsional oscillations, 53, 1/1.Remelting. See under names of m etals and alloys.
Report of— Council, 51, 13. Honorary Treasurer, 51, 22. Research,chemical, in U.S.A. during indust.depression, 53, 536/1. chemical engineering, co-operative, in University, 53, 535/1. high-tem perature, 53, 535.4, 536/1. in France, organization, 53, 536/1. industrial, 53, 535/1 ; book, 53, 286/1. laboratories, inform ation service, 53,535,4.management, 53, 535.4.report of A.S.T.M. cttee., 53, 534/1.
Resistance, electrical. See Electrical resistance. magnetic. See Magnetic resistance.
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Resistance limits, Tam m aim ’g, 53, 20.fl,120.4. 130.1, 184.4, 1864.Rhenium, analysis, Soo Analysis. atomic weight, 53, 330.1. book, 53, 477.1. chemistry, book, 53, 4264 (review). detection. Soo Analysis. electrical resistance, 53, 339.4. estimation. Seo Analysis. production, 53, 473.4. recovery from rcsiduos, 53, 473.4. separation. Seo Analysis. specific gravity, 53, 330.4. tensile properties, 53, 3394.Rhodium (seo also Platinum  metals), compressibility, 53, 203.4. crystal structure under reducod pressure, 53, 030.4.deposition, 53, 447.4 ; commercial, 53, 30.-1 ; patents, 53, 708.4 ; 

deposits, properties, 53, 30.4. electrical resistance, pressure cooff. nt low tem ps., 53, 2924 ; pressure cooiT. a t  30° and 75° C., 53, 2934. lattice constants, 53, 1304. Rhodium-gold alloys, constitution, X -ray study, 53, 4974.Rodium -platinum  alloys, thormoolootrie properties, 53, 301.4.Rhodium -silica alloys, constitution, X -ray study, 53, 4974.Rigidity,in  twisting, lab. instrum ent to  study, 53,371.4.theory, Beltram i-H aigh, 53, 2914. Risers. Seo Casting.Riveting oE— A ircraft parts, 53, 5284. Aluminium, 53, 1004. Aluminium alloys, 53, 009.-1.Sheets, countersunk, 53, 585.4.Rods, tensile properties a t  low tem ps., 53,238.4.Roll of In stitu te , 51, 15.Rolling, calibration, 53, 5204. cold-. Soe Cold-rolling. roll-gap, stress distribution in, 53, 2704, 7184. theory, 53, 101.4.work done, calculation, 53, 1014 ; dotn., 53, 101.4.Rolling mills,bearings, 53, 3S9.-1; design and operation, 53, 5204. 
book, 53, 5984. cluster, 53, 1024.cold-, 53, 1024 ; for alum inium  sheet and coil, 53, 1024. design, Improvements, 53, 3S84 ; trends, 53, 1614, 1024. developments in past 25 years, 52, 19 (Autum n Lecture). electric drive, care of, 53, 213.4. for aluminium strip, 53, 388.4. four-high, 53, 162.4. lift table, 53, 389.4. lubrication, 53, 3894. modern practice, 53, 2774.

Rolling mills,multiple, uso of sm all diam. rolls, 53, 2134.
pressure, dotn., 53, 3894. sheet, uso of oloct. d rag  gonorator, 53, 3894.universal, 48 in., 3-high, lubrication, 53, 2134.Rolling of—Aluminium, foil, 53, 582.-1 ; stress d istribution ill roll-gap, 53, 276.4, 7 IS 4  ; strip, 53, 3884.Aluminium alloys, 53, 38S4. 
Aluminium-manganese alloys, 53, 104, 2334.Copper, rods, 53, 1024 ; stress d istribution in roll-gaps, 53, 270.-1, 7184. Lead-tin alloy foils, 53, 389.4.Nichrome ribbon, 53, 000/1. Phosphor-bronze for wire m anuf., 53, 

000^1.Sheet, tem p, control of rolls, 53, 0004 ;X -ray studies, 53, 4254.Tin, foil, 53, 3894.Tinplate, temp, control, 53, 3 8 8 4 ;temp, control of rolls, 53, G004.Zinc, offoct of tem p, and  impuritios, 53, 2774.Rolling texture of— Magnesium, 53, 1304.Zinc, 53, 1304.Rolls, for cold-rolling, now type, 53, 504. tem perature control, 53, 388.4.Röntgen analysis. Soo Crystal structure.R.R. alloys. Seo A lum inium  alloys.Rubidium (soo also A lkali metals), book, 53, 1004. detection. Seo Analysis. photoelectric properties of films as function of thickness, 53, 4 4 .Russ furnace. Seo Furnaces, electric melting.Russia. Seo Union o f Socialist Soviet Republics.Ruthenium  (seo also Platinum  metals), compressibility, 53, 2934. electrical resistance, pressure coelf. a t  30° and 75° C., 53, 2934.RW R casting process, 53, 4 04 , 414 , 7144.

Salad dressings, m anuf., m etals for, 53, 1324.
Salt melts, m etal displacem ent equilibria, 53, 5614.Samarium, radioactivity, 53, 674. Samarium  boride, magnetism , 53, 189.-1. Sampling of—Alloys containing precious motals, 53, 3164.Sand-blasting, dust hazard, 53, 5734. equipment, 53, 1 5 2 4 ; portable, 53, 6694. suitability of Canadian sands, 53, 6604. 

without sand, 53, 3944.Sands, moulding. Seo Moulding sands. Satco, properties, 53, 0224.Savoye alloy, incch. properties, 53, 694. Sawing machines, hot-, 53, 2104.
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Scalo, rem oval, 53, 26.4.Scandium, estimation. Seo Analysis.Science,and the community, pam phlet, 53, 284.-1. and the humanities, pam phlet, 53, 285/1. buildings, booklet, 53, 6834. business and, book, 53, 431.4 (review).Scientific method, book, 53, 284.4.Scleron. Seo Sklcron.Scotland. See Qrcai Britain.Scrap,baling, 53, G61/1. book, 53, 601.4. classification, 53, 42.4, 153A . industry of U.S.S.R., statistics, 53, 207/1. purchases in U.S.A. in 1930, analysis, 53, 43/1.

recovery, dovolopmonts, 53, 270.4 ;in U.S.A., 53, 270.4. use in castings, 53, 382.4.Screens. Soo Sieves.Screws, fatigue, book, 53, 001/1. manufacture, problem of cold-compressing, 53, 50/1, 718.4. small, m anuf., 53, 067/1. testing, 53, 324/1.S-D-O, corrosion-rosisting coating, 53, 20/1.
Sea-water, corrosion by. Seo Corrosion.Season-cracking, 53, 243.-1 ; see also Internal stress.
Season-cracking ol—■Brass, cartridge cases, 53, 299/1.Secondary metals (seo also Scrap), in  U.S.A., roport, 53, 421.4. industry in 1932, 53, 470.4. production in U.S.A. in 1932, 53, 061.4.Segregate structures (seo also Wid- manstdtten structure), theory o£ formation, 53, 128.1, 1S8/1, 238/1.Segregation, inverso. Seo Inverse segregation.
Segregation in—- Aluminium-copper alloys, 53, 41/1 ;in relation to  rato of solidification, 53, 

120/1.Selenium, action of oxides of nitrogen, 53, 339.4. analysis. See Analysis. atomic weight, 53, 01 A , 434.4. chemical properties, 53, 339.4. rectifiers, 53, 419.4. separation. Seo A nalysis.Selenium-tellurium alloys, therm oelectric force, 53, 237.4.
Semi-conductors, electrical properties, 53, 1A. theory, 53, 488/1.Separation. See Analysis.17 S.T. alloy. Seo A lum inium  alloys.Shear strength, effect of ra te  of shear, 53,

540.4.
Sheet,cones, prodn., 53, 214/1. deep-drawing test, 53, 213.4. heat-treatm ent, X -ray  studies, 53, 425/1. manufacture, book, 53, 083/1. pickling, 53, 394/1.

Sheet,rolling, tomp. control of rolls, 53, 660.4 ;X -ray studies, 53, 425/i. 
straightening machine, adjustable, 53, GG6/1.working machinery, 53, 583/1. Sherardized coatings, field tests, 53, 504.4. Sherardizing, 53, 85.4, 444/1, 505/1, 556.4,638.4.book, 53, 541/1 (review). spray-, 53, 038.4.Shipbuilders, directory, 53, 224.4 (review). 

Shipbuilding, naval, m etallurgical probloms, 53, 466/1, 467/1.
non-ferrous m aterials in, 53, 460/1. Ships’ bottoms, protection, 53, 85/1. Shrinkage. Soo Volume change.Shrinkage of—Bronze castings, 53, 206.-1.Castings, 53, 40.4 ; measuromont by oxlensom etcr, 53, 205/1.

Siemensit. Seo Refractory materials. 
Sieves,round-holes, for testing  purposes, A.S.T.M. tentative specifications, 53, 39/1.term , A.S.T.M. tentative definitions, 53, 39/1.Sil-Fos, 53, 2S0/1; see also Solders.Silica. Seo Refractory materials.Silicides, alkaline earth metal, 53, 10.4. in  alloys, bohaviour on decomposition by acids, thosis, 53, 425/1. 

superconductivity, 53, 75/1.Silicon, electrical properties, 53, 1A. estimation. See Analysis. pure, properties, 53, -17-1.4. 
Silicon-aluminium alloys (see also Alpax, M V G  allay, S ilu m in , W ilmil, &e.), constitution, 53, 10.4. dilatation, 53, 10/1. electrical resistance, 53, 10.4. fatigue, 53,181/1. hardness, 53, 10/1. im pact properties, 53, 490/1. ingots, porosity, distribution, 52, 193 (Paper). 

loco, piston heads, 53, 466.4. mechanical properties, 53, 490/1. shop-fronts, 53, 462.4. specific heat, 53, 69.-1. tensile properties, 53, 490/1. therm al conductivity, 53, 69/1. therm al expansion, 53, 69.4. thermoelectric force, 53, 10/1. viscosity, 53, 435/1. Silicon-aluminium-copper alloys, constitu tion, 53, 294/1. Silicon-aluminium -magnesium  alloys, Al-Mg3, 53, 129/1.AljMg;, 53, 129/1.W idmanstatten structure, 53, 129.4. Silicon-alum inium -tin alloys, constitution, 53, 295/1.Silicon-bronze (seo also Herculoy), compositions, 53, 234.1. properties, 53, 234.4.
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Silicon-bronze, uses, 53, 23iA .Silicon carbide. Seo Ilcjractory materials.
Silicon-cobalt-copper alloys, ra to  of p p tn . of cobalt silicido, 53, 1S3.4. Silicon-copper alloys, electrical properties, 53, 022.-I. physical properties, 53, 022.-1. Silicon-copper-iron alloys, solid solubility of copper, 53, 345A. Silicon-copper-nickel alloys, properties, 53, 185A. ra te of pptn. of nickel silicide, 53, 183/1. Silicon-iron alloys, book, 53, 082/1. Silicon-magnesium-aluminium alloys, constitu tion , 53, 11-4. Silicon-magnesium-copper alloys, constitution, 53, 437^1. Silicon-nickel alloys, procipitation-liarden- ing. 53, 348/1. 
Silit, 53, 003/1. Silurain (Alpax) (seo also Alum inium - silicon alloys, &c.), analysis. Sco Analysis. casting, 53, 295/1 ; advances, 53, 457/1 ;of bearing covers, 53, 147/1. castings, properties, 53, 295.-1. corrosion of plates contg. bolts and nuts, 53, 77A.die-cast, mech. properties, 53, 2G9/1. die-casting, 53, 209.4, 512/1 ; mould con- struction, 53, 209/1. drilling of deep holes, 53, 103/1. effect of sodium, 53, 010/1. kettle to  resist acids, &c., m anuf., 53, 571/1.melting, losses, 53, 377-1. moulding sand for, 53, 377/1. properties, 53, 591.4. recrystallization, 53, 128/1. riveting, 53, 009/1.uses, for alcohol stills and rectifying ap paratus, 53, 031.-1; in automobilo industry, 53, 591/1 ; in railway stock, 53, 409/1 ; in textile industry, 53, 590-4 ; in tram cars, 53, 409-4. viscosity, 53, 435.4. wear, 53, 295/1.Silumin-Gamma, 53, 295.-1.Silver (seo also Precious metals),action o£ carbon tetrachloride, 53, 501/1. action of sulphur bichloride, 53, 501.4. action of sulphur chloride, 53, 501.4. action on micro-organisms, 53, 014.4. ancient, deterioration and restoration of museum exhibits, 53, 704/1. 

cementation by beryllium and silicon, 53, 71.4. 
coinage, 53, G80/1, 081/1. colour, as function of surface nature, 53, 07/1.
consumption in U.S.A., 53, 078/1, 079/1. corrosion by vinegars and salad dressings, 53, 132.4. deoxidation with phosphorus, 53, 000.-1. deposition, correction of acid baths, 53, 253.-1; correction of bath  compn., 53, 447/4; costing methods, 53, 254.4 ; elimination of flaky and powdery anodes, 53, 89.4.; from iodido solus.,

Silver,53, 301/1 ; from its molten salts, structure of deposits, 53, 040/1 ; on gla.ss, porcelain, &c., 53, 44S/1 ; re- viow, 53, 708/1 ; uso of indium, 53, 253/4 ; wear-testing of deposits, 53, 708/1.deposits, polishing, wear in, 52, 101. detection. Sco Analysis. diamagnetism in intenso fiolds, 53, 093/1. diffusion into glass, 53, 228/1. electric charge, null point, 53, 1/1. electrical conductivity between — 183° and 100° C., 53, 488/1. electrical resistance, pressure cocff. a t  low temps., 53, 292.4 ; recovery fromeffects of cold-work, 53, 177/1. electrolysis, aqueous, 53, 137/1. electrolytic production from aqueous soins., 53, 170.-4. estimation. Seo Analysis. films on gold crystal, electron diffraction, 53, 305/1.freezing point, conditions affecting, 53, 011-4.hardness, effect of annealing after cold- work, 53, 177/1. in  decorative work, 53, 215.4. lattice constants, 53, 130/4. magnetic properties a t  low temps., 53, 4S9/1.magnetic susceptibility, 53, 290/1. mineral resources, of Eastern Siberia, 53, 500.4; of U.S.A., 53, 58/1. native, mercury in, 53, 081/1 ; metallography, 53, 081/4. optical constants of transparent layers, 53, 170.4.
paramagnetism in intenso fields, 53, 093/1.
polished surfaces, structure, 53, 4S7/1. recovery from thiosulphato soins., 53, 314/1.recrystallization, possibility of following i t  by surfaco colouring with ferric chloride, 53, 227/1. refining, electro-, 53, 513/1 ; electro-, now p lant a t  Copper Cliff, 53, 33/4 ; Moebius process, 53, 450.4. residues, oxidizing melting; 53, 458-4. scrap, recovery, 53, 43/1. solders. See Solders.specific heat, 53, 179/1 ; a t  high temps., 53, 3/1.“  standard.”  See Silvcr-coppcr alloys. standards, German, 53, 419.4. statistics, 53, 472/4.surfaces, absolute magnitude, 53, 08/1, 

202 / 1. tarnishing, 53, 502.1.thermal conductivity between — 183° and 100° C., 53, 4S8/1. trees, 53, 0.4.use in chem. plant, 53, 532.-1. 
wettability, 53, 118/1. working, history, 53, 681/4. x-ray scattering power for K a copper radiation, 53, 484.-1.

Silver alloy amalgams, for dental use, 53,419.1.
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Silver alloys, deposition of alloys eontg. phosphorus, 53, 708.4.solid solutions, elcct. properties, 53, 15/4, 697/1. 

stainless, 53, 626/1.Silver-aluminium alloys, constitution (of Ag-rieh), 52, 119 (Paper). density, 53, 129.4.heat-treatment, abnormal phenomena, 53, 552A.solid solutions, nature, 53, 495/4 ; X-ray study, 53, 129/4.Silver-aluminiiim-magnesium alloys, constitution, 53, 548/1.Silver amalgams, nature, 53, 681/1. solubility oi silver, 53, 551/4.Silver-cadmium alloys,constitution, olectrochem. study, 53, IS l/i. crystal structure, of electro-deposited, 53, 361/1, 630/1 ; of electro-deposited, cffcct of c.d. and temp. of dejm., 53, 361/1.Silver-copper alloys, age-hardening, 53, 122/1 ; of singlocrystals, 53, 697/1. constitution of copper-rich, 53, 122/1. scrap, recovery of silver, 53, 43/1.“ standard,”  heat-treatm ent, 52, 75(Paper).Silver-copper-cadmium alloys, constitution, 53, 127/1.Silver-copper-nickel alloys, constitution, 53, 301/1.Silver-copper-phosphorus alloys, constitution, 53, 237/1.“ Silver-Duralumin,”  53, 548/4.Silver-gold alloys, grain-size, 53, 240/1. lattice constants, 53, 240.4. magnetic susceptibility, 53, 186/1, 496/1. oxygen in, solubility, 53, 434/1. parting, resistance limits, 53, 139.4. single crystals, dissolu. in nitric acid, 53, 437/1.solid solutions, soly. in nitric acid, 53, 184A . specific heat, 53, 14/1.Silver-lead alloys, electrodes, u tility  in electrolysis of alkali chlorides, 53, 7S/1. 
magnetic susceptibility, 53, 299/1. superconductivity, 53, 699.4.Silver-magnesium alloys, clectrical resistance, 53, 551/4.Silver-mercury alloys, crystal structure, 53,629.4.

Silver-nickel alloys,constitution, 53, 184.4. physical properties, 53, 1S4/1.Silver-palladium alloys,deposition from complex sa lt soins., 53,313.4.
electrical conductivity, of electrolytically charged, as function of hydrogen content, 53, 190.4. lattice constants, of clectrolytically cliarged as function of hydrogen content, 53, 190/1. magnetic susceptibility, 53, 15/1.

Silver-phosphorus alloys, compounds, 53, 622/1.
Silver-polonium alloys, solid solubility of polonium, 53, 4/1.Silver-rhodium alloys, constitution, X-ray study, 53, 497/1.Silver telluride, synthesis, 53, 691/1.Silver-tin alloys, superconductivity, 53, 699/4.
Silver-tin amalgams, tests, 53, U SA.Silver-zinc alloys,body-centred, transformation into hexagonal J, 53, 12/4, 350/1; transformations, X-ray study, 53, 123.4. atomic volume, relation to compn., 53, 349/1.Silver Jubilee Fund, 52, 15.Silver Jubilee Meeting, 52,13.Silverine, mech. properties, 53, GOA.Silvering of—Brass, 53, 395/1.Single crystals,Barkhausen effect in rotating fields, 53, 187/4.elastically-strained, magnetostriction effect, 53, 119/1. electrical resistance a t low temps., effect of pressure, 53, 3414. ferromagnetic, 53, 119/4. ferromagnetic anisotropy, theory, 53, 231/1. plasticity, 53, 613/1.precipitation in, mechanism, relation to crystalline aggregates, 53, 191/1. preparation, 53, 491/4 ; with a  given axis orientation, 53, 613/4. rod-shaped, crystallograpliic treatm ent, 53, 191/4. torsion modulus, detn., 53, 653/1. wire-shaped, crystallograpliic treatm ent, 53, 191/4 ; rapid detn. of crystal axes, 53, 6304.Single crystals of—Aluminium, arrangement of micro-crys- ta ls of wiro broken in tension, 53, 352/4; behaviour when subjected to stresslcss corrosion in stream  of tap- w ater followed by test to  destruction in air, under alternating torsional stresses, 53, 241/1; rccrystn., 53,225/1; recrystn. power and sliear- liardening, 53, 188.4.Aluminium-bronze, prepn., 53, OA ; properties, 53, 9.4.Antimony, elect, resistance, effect of tension, 53, 2S9/1.Bismuth, change of elect, resistance in magnetic fields, 53, 192.4, 290/1 ; elect, resistance, effect of tension, 53, 225/1 ; magnetostriction, 53, 481/1; therm al expansion, 53, 481/4.Bronze, prepn., 53, 9.4 ; properties, 53,9.1.Cadmium, therm al and elect, conductivity, 53, 67/1.Cobalt, transformations, 53, 240A.Copper, contact p.d. between different faces, 53, 482/4 ; elastic constants, 53, 177/4.Copper-nickel alloys, tensile tests, 53, 4914.
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Single crystals o f-- Duralumin, propn., 53, 9/1; properties, 53, 9.4.Gold-silver alloys, dissoln. in nitric ncid, 53, 437.1.Nickel-iron alloys, magnotostriction and magnetization, 53, 15.4.Tungsten, diffraction of low-spood oloc- trons, 53, 300.4, 701.4.Zinc, contact potential, 53, 179.4 ; discontinuous oxtension, 53, 70.4; olas- (¡c constants, 53, 692.4 ; therm al and olcet. conductivity, 53, 07,-1; torsion modulus, 53, 053.-1.Sinterkorund. Sco Kcjractory materials. Sintering, 53, 595.4.Skleron, riveting, 53, 009.4.Slag-metal reactions, 53, 75.-1, 496.4.Slags, molting point, 53, 376.4.Slip, 53, 353/1. layers, localized, formation, 53, 229.4. resistance to, 53, 203.4.Sodium (sco also Alkali metals), chemical properties, 53, 546.4. compressibility, 53, 352/1. constitution, 53, 701/1. detection. Sco Analysis. estimation. Sco Analysis. heat o£ vaporization, 53, 352/1. lattice constants, 53, 352/1. photoelectric properties of films as function of thickness, 53, 4/1. physical properties, 53, 546/1. separation. Seo Analysis. uses, 53, 546.4.
Sodium alloys, intonnctallic, thesis, 53, 425/1.Sodium amalgam, formation from sodium chloride solns., 53, 303/1. liquid, are they colloidal? 53,493.4. preparation, 53, 546.4.Sodium-lead alloys, preparation, 53, 546/1.Na4Pb, X-ray study, 53, 192.1.Sodium nitride, preparation, 53, 73.4. properties, 53, 73/1.Sodium-potassium alloys, constitution, 53, 495.4. internal friction in liquid state, 53, 73.1. Soft soldering. Seo Soldering.Soils, corrosion by. Soo Corrosion.Soldering, 

blowpipe, small, 53, 280/4. economy, 53, 281.4.fluxes, 53, 52S/1; Flosol cream, 53, 528/1. in automobile industry, continuous system, 53, 396.4. 
in telephone industry, 53, 281/1. iron, magnetic, 53, 396.-1. soft, 53, 719.4.tinning prior to, cadmium plating as substitute, 53, S7.4. under air pressure, 53, 281/1,Soldering o£—Aluminium, 53, 669.-1; mechanism, 53,720.4.
Aluminium and its alloys, 53, 160.4.Copper and iron wires, 53, 390.4.

Soldering of—Glass to motal, 53, 52S/1, 585/1.Porcelain to m etal, 53, 585.1.Stainless steels, 53, 586/4.Zinc, mechanism, 53, 720/1.Solders (soo also under names of constituent metals), acid core, 53, 281/1.aluminium, 53, 330.4 ; N .U.E., 53, 281.4 ;Sterlinito, 53, 281/1. brazing, Sil-Fos, 53, 585/1. cadmium alloy, 53, 2S1.4, 586/1. estimation of antimony in prescnco of iron, 53, 319/1. hard, 53, 396/1.precious metal, compn. and properties, 53, 235.4. silver, analysis. Sco Analysis. soft, 53, 528/1, 719.4; compn. and pro- Inerties, 53, 281.4. white, 53, 396.4.wiping, American Telephono and Tolo* graph Co. standard, 53, 100.4 ; ctTect of impurities, 53, 2S1.4 ; importance of temp., 53, 281.-1.Solid solutions (see also Alloys), dilute, oloct. properties, 53, 15.4, 097/1. formation, does change in lattico const.depend on grain-sizo'i 53, 191.4. lattice constants, effect of grain-sizo, 53, 701/1.magnetic properties, 53, 303.4. nature, 53, 026/1 ; theory, 53, 129.4. relation to mixtures of crystals, 53, 350.4. third type, 53, 627/1.Solidification, force of adhesion accompanying, 53, 228.4.Solidification of—Ingots, 53, 657.-1.Solidification shrinkage. Sco Shrinkage. Specific gravity of—Rhenium, 53, 339.4.Specific heat (sco also Atomic heal),determination, a t  clovatcd temps., causes of error, 53, 179/1, 186/1 ; differential method, 53. 372/1.
Specific heat of—- Alnminiiim-magnesium alloys, 53, 69.4. Aluminium-silicon alloys, 53, 69.4. Antimony, 53, 13.1.Beryllium a t  high temps., 53, 433.4. Copper, 53, 179.4 ; a t  high temps., 53,3.4.Gold, 53, 179.4 ; a t  high temps., 53, 3/1. Gold-antimony alloys, 53, 13/1.Monel metal between — 183° and 25° C., 53, 300/1.Platinum, 53, 179.4 ; a t  high temps., 53,3.4.Silver, 53, 179/1; a t  high temps., 53,3.4.Silver-gold alloys, 53, 14/1.Solids a t  liigh temps., exact measurement, 53, 3.4.Tin, change when becoming superconductive, 53, 4.4 ; in superconducting state, changes, 53, 07.4.Tin-gold alloys, 53, 13.1.Spectrographs. See Laboratory apparatus. Spectrometers. Seo Laboratory apparatus.
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Spectroscopy, book, 53, 58.4.Speculum metal, physical properties and uses, 53, 345/1.Spelter. See Zinc.Spontaneous combustion of m etals, 53, 470/1. Spraying of—Aluminium on steel, heat -resistance of coatings, 53, 639/1.Lead, on concrete, 53, 107/1; on stono and iron, 53, 106/1.Metals, 53, 85/1, 639/1; appn. for corrosion prevention, 53, 505A ; char

acteristics of coatings, 53, 247/1, 310/1, 444/1 ; compared w ith welding, 53, 310/1; developments in Schoop process, 53, 248/1 ; diffusion of coatings into iron, 53, 247/1 ; elect, process, 53, 248A y 505A ; equipment, 53, 310/1; limitations, 53, 310/1; pistol for, 53, 135/1; principles, 53, 310/1; review, 53, 26*4, 705/1; technique, 53, 505/1; to  com bat corrosion, 53, 196/1 ; Versa pistol, 53, 247/1.Zinc on concrete, 53, 107/1.Springs,compression, protection by plating, 53, 358/1.instrument, ageing and elastic hysteresis, 53, 621/1.watch and clock, alloys for, 53, 625/1.Sputtering. See Cat)iodic sputtering.Stainless steels. See Sleds.Stamping, dies, Stellite-coated, 53, 677A. tools, form, 53, 214k.Stamping o£—Aluminium alloys, 53, 214.4, 390-4, 667.4. Duralumin, m aterial for stamps, 53, 330.4. Magnesium alloys, 53, 214/1, 390/1, 667/1.Standardization, 53, 536.4, 537-4. bibliography, 53, 537/1. effect on engineering progress, 53, 537/1. report of A.S.T.M. cttee., 53, 531 A . 
role o! trade associations, 53, 537/1. Starit, 53, 26A.Statistical mechanics with particular reference to vapour pressures and entropies of crystals, 53, 498.4.

Statistics, book, 53, 222.4. metal, book, 53, 284.4. Steam-turbine blades. See Turbine blades. Steels, action of molten zinc, 53, 135/1. age-hardening, effect of magnetic treat-♦ ment., 53, 70.4, 74.4. alloy, review, 53, 468/1. analysis. See Analysis. cadmium-plating, detection and significance of porosity of coatings, 53, 506/1 ; protective value of coating, 53, 87.4 ; tests of thickness of coating, 53, 506/1, 706/1. calorizing. See Colorizing. castings, symposium, 53, 57/1. corrosion, effect of zirconium, 53, 79.4 ; field tests of metallic coatings, report of A.S.T.M. cttee., 53, 247/1, 504.4; of pipe by w ater contg. copper sul-

Steels,phate, 53, 80/1 ; report of A.S.T.M. ctteo., 53, 247/1, 503.4 ; report of A.S.T.M. -sub-ctteo. on to ta l im m ersion tests, 53, 504/1. corrosion-fatigue, 53, 309/1 ; book, 53, 430/1 {review). 
density, effect of torsion, 53, 6/1. effect of torsion on density, dimensions, and elect, resistance, 53, 6/1. elasticity, m odulus, 53, 302/1, 698.1. electrical resistance, effect of torsion, 53, 6/1.
electroplated coatings on, protective value, 53, 255/1. embrittlement, by molten brass, 53, 243/1 ; roport of A.S.T.M, sub-ctteo., 53, 504.4. encyclopaedia, 53, 604/1 (review). etching, colour-, 53, 303/4. fatigue, rocovery of test-pioces afte r te s ting, 53, 455A. fatigue lim it, offoct of p rior strossless corrosion, 53, 555/1. galvanized. See Galvanized iron and steel.galvanizing. See Galvanizing. hardness of plates, change causod by bonding, 53, 5.4. im pact strength, 53, 143.4. literature, review for 1932, 53, 284/1. metallography, book, 53, 175/1. nickel-clad, 53, 195/1 ; welding, 53, 399.4. patents, book, 53, 541/1 (review). protection, against corrosion, 53, 134/1; see also Deposition, Galvanizing, Sherardizing, &c. special, books, 53, 220/1, 222A . stainless, soldering, brazing, and welding, 53, 586/1. thermomagnetic hysteresis, 53, 547/1. tungsten-. See Tungsten-steels. wire, effect of corrosion and galvanizing on tenacity , thesis, 53, 425/4.Stellite, cutting tools, uses, 53, 51.4. hard-facing, 53, 54/1, 677.4. physical properties, 53, 51/1. preparation, 53, 436/1. properties, 53, 412.4, 436.4. tools, test, 53, 391/1. uses, 53, 412/1, 436/1. welding to valve seats, 53, 399/1, 400.4.Stelliting, 53, 390/1, 399/1, 593/1, 677/1.Stereotype metal. See Type mekils. Sterlinite, 53, 281/1.Strain, theory, 53, 262/1.Strain figures,formation on copper surfaces, new m ethod, 53, 290A . properties and appn.. 53, 262/1.Strain-hardening, 53, 546.4 ; determ ination, 53, 264.4.Strength, theory, 53, 229/1.Stress-corrosion. See Corrosion-fatigue.

Stresses,analysis, bibliography, 53, G51/1 ;methods, 53, 651.4 ; photoelasticm ethod, 53, 569.4. 
in  a plate with two holes, 53, 476/1.
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Stresses,internal, Sco Internal stress. m easurem ent by X-rays, 53, 520-4. vibration, 53, 052/1,Strip,annealing, continuous, 53, 276/1, 717/1. winding machines w ith constant tension, 53, G07.4.Strontium  (see also Alkaline earth metals), estimation. See Analysis. statistics, 53, 4114.Strontium -lead alloys, crystal structure of S rPb3, 53, 2404. strontium  silicides, preparation and properties, 53, 10.4.
Structure, crystal. Soo Crystal structure. dependence oi properties on, 53, 6134. rolling. Soo Rolling texture.Student members, eloction, 51, 2G, 27, 313 ;52, 15.Sub-boundary structures, 53, 2394.Sugar factory plant, corrosion, 53, 6324.
Sulphur, affinity of metals lor, 53, 4874. diffusion into metals and alloys, 53,302.1.Sulphur chloride, action on m etals, 53, 5014.
Sulphur bichloride, action  on m etals, 53, 5014.Sulphur-resistant alloys, 53, 0254. Sulphur-tellurium  system, thermoelectric force, 53, 2374.
Sulphuric acid, corrosion by. Sco Corrosion. plant, m aterials for, 53, 83-4. Superconductivity, and Hall effect, 53, 6154. experiments, in terpretation. 53, 1184. 

frequency dependence, 53, 6154. origin, 53, 0154.review, 53, 1184, 1 80 4 ; of Russian work, 53, 6944. theory, 53, 1184, 180.4, 489/1, 6154. Superconductivity of—Alloys, 53, 754 , 6994 : from phase- theory point of view, 53, 6994. Borides, 53, 75A.Carbides, 53, 754.Copper-lead alloys, 53, 099/1.Copper-tin alloys, 53, 699.4. Gold-bisinuth alloys, 53, 134.Gold-lead alloys, 53, 6994.Gold-tin alloys, 53, 0994.Lead-bismuth alloys, 53, 2354. Lead-thallium  alloys, 53, 2354.Nitrides, 53, 754.Silicides, 53, 754.Silver-lead alloys, 53, 6994.Silver-tin alloys, 53, 6994.Thallium -tin  alloys, 53, 6994.Tin, 53, 4.4 ; a t  radio frequencies, 53,091.-1.
Super-hard metals,book, 53, 4264 (review). patent position, 53, 679.4. welding, 53, 6714.
Super-Permalloy. See Permalloy.

Surface tension of—Molten metals and alloys, 53, 4 S 6 4 ;detn. by drop motliod, 53, 6144.Type metals, 53, 5514.Surfaces,absolute magnitude, 53, 684, 292/1. defects, appara tus for inspection, 53, 
202/1.films, study  by  reflected polarized light, 53, 351/4.metal, lieat-transmission to  boiling liquids, 53, 4624.

Tablets, large, m anuf., 53, 37S4.Tantalates, crystal structure, 53, 174.Tantalum, book, 53, 1094. crystal structure, 53, 174. degassing, 53, 4 4 . detection. Seo Analysis. electrical resistance, pressure coolT. a t low tem ps., 53, 2924. electrolytic production, 53, 1994. hydrogen overvoltage, 53, 92/1. m ineral resources of U.S.A., 53, 4244. separation. Seo Analysis. spinnerets for artificial silk m anuf., 53, 5324. 
uses, 53, 419/1.Tantalum  carbide,cemented, cutting tools, for tu rre t lathes, 53, 3914 ; cutting  tools, research on, 53, 2374. crystal structure, 53, 7014.Tantalum  carbide-iron group alloys, physical properties, 53, 3494.Tantalum -nickel alloys,constitution, 53, 4944, 5524. properties, 53, 4944, 5524.Tarnishing of—Silver, 53, 502/1.Technical writing, book, 53, 480/1.Technocracy, book, 53, 2854.Telephone cords, m aterial, 53, 593/1.Telephone plant, fuses, low-capaeitv, 53, 4644.

Telluric acid, preparation, 53, 3654.Tellurium,atomic weight, 53, 674 , 4844, 6914. detection. Seo Analysis. electrical properties, 53, 74 . electrode, study, 53, 5134. estimation. Sco Analysis. hardness a t various tem ps., 53, 5524. magnetic properties a t  low tem ps., 53, 489/1.thermoelectric power, 53, 5154.Tellurium -bism uth alloys,hardness, a t  various tem ps., 53, 5524.Tan liquors, corrosion by, 53, 22/1,6344.magnetic susceptibility, 53, 1S64, 4964.Tellurium-lead alloys,microexamination, prepn. of specimens,52, 73 (Paper). properties, 51, 71 (Paper). review, 53, 4374.Tellurium-polonium alloys, solid solubility of polonium, 53, 4/1.
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Tellurium-selenium alloys, therm oelectric force, 53, 237/1.
Tellurium -sulphur system, thermoelectric force, 53, 237/1. Tellurium tetrabromide, analysis, 53, 484/1.Temperature, control, 53, 265/1; autom atic, 53, 326/1; by photoelectric tube apparatus, 53, 145/1.

effect on properties of m etals, report of jo in t cttee. of A.S.T.M. and A.S.M.E., 53, 1154, 486/1. high. See High temperatures. in region of heated air near h o t surface, measurem ent, 53, 204/1. low. See Low temperatures. measurement. See Pyrometry. regulators. Seo Laboratory apparatus.Temperature scales, in ternat., comparison between 660° and 1063° C., 53, 569/1.Temperature-sensitive compounds, 53,538.4.Tempering (seo also Annealing, H eat- treatment, &c.), control, use of Curie point, 53, 376/1. phenomena, 51, 315 (M ay Lecture).Tenacity,effective, influenco of deformation in- homogeneity, 53, 1164. 
influence of stress inhomogeneity, 53, 116/1.

Tenacity of—Polycrystalline m aterials, 53, 229/1,6144.
Tensile properties, limits, indefiniteness, 53, 5 A.
Tensile properties of—Aluminium, effect of iron, 53, 343/1. Aluminium alloys, a t  — 40° C., 53, 294/1;average, 53, 127/1. 

A lum inium -iron-chrom ium  alloys, 53, 10/1. 
Aluminium -m anganese alloys, 53, 10*4, 233/1. 
Aluminium-silicon alloys, 53, 490/1. Beryllium-copper alloys, 53, 344/1, 696.4. Brasses, average, 53, 127.4.Copper, a t  low tem ps., 53, 1774 ; average, 53, 238A .Copper alloys, average, 53, 2384. Electrical-heating wires a t  high tem ps., 53, 346/1.Elektron, effect of pickling, 53, 784. Hiduminium a t high tem ps., 53, 4904. Hydronalium, 53, 490/1. Iron-nickel-chrom ium  alloys a t  elevated tem ps., 53, 1854.Lead, average, 53, 23S/1.Magnalium sheet, 53, 1214. Magnesium alloys, a t  — 40° C., 53, 2954 ;average, 53, 2384.
Magnetostrictive metals, changes caused by longitudinal, circular, and screw- shaped m agnetization, 53, 1144. Nickel, changes caused by longitudinal, circular, and screw-shaped m agnetization, 53, 1144.Rhenium, 53, 3394.Rods a t  low tem ps., 53, 2384.Wires a t  low tem ps., 53, 2384.

Tensile properties of—Zinc, effect of cold-rolling, 51, 93 ; effect of im purities, 53, 697/1.Tensile stresses, dopondeneo on ra to  of stra in , 53, 2294.Tension testing. Seo Testing.Tensometer. Seo Testing machines.Tercod. Seo jRefractory materials.Ternary alloys. Seo Alloys. 
TESTING, METHODS OF— Testing,bend, appara tus for m easuring radius of curvature, 53, 202/1 ; for ductility , A.S.T.M. ten tative  methods, 53, 3744 ; obtaining steady  curvature , 53, 2 6 4 4 ; of welded test- pieces, 53, 6534. book, 53, 682/1, 6854 {review). compression, A.S.T.M. standard  m ethod, proposed revision, 53, 517/1 ; A.S.T.M. ten ta tive  methods, 53, 38/1. congress, Zurich, 53, 2024. creep, 53, 6524 ; accelerated m ethod, 53, 1434 ; appn., 53, 2624 ; long- timo, comparison of results w ith  H atfield’s tim o-yield stress, 53, 6514 ; modification of Rohn test, 53, 5194 ; proposed A.S.T.M. te n ta tive m ethod, 53, 5184. cupping, of sheet, 53, 384 ; relation of results to  tensile tests, 53, 4554 ; Siebel and Pom p’s m ethod, 53, 4554.

endurance, by  m easurem ent of elect, resistance, 53, 3244 ; “ overnight,” 53, 5174, 6524. endurance bending, ten ta tive  DVM!m ethod, 53, 2634. energy loss, of m agnetic m aterials, 53, 7124. 
erosion, 53, 974.fatigue, 53, 263/1, 2644 ; alternating, safety factor, elongation lines m ethod for detn . of stress d istribu tion  governing, 53, 384 , 5694 ; book, 53, 4234 ; g raduation  m arks and shape of test-pieces, 53, 2634 ; notch sensitiveness, 53, 3734 ;of helical springs, 53, 5684 ; of light m etals and alloys, 53, 4894 ; stress concentration phenom ena, 53, 2624 ; understressing in, 53, 373/1 ; w ith W ohler machine, 53, 263/1. hardness, 53, 5194, 712/1 ; a t  high tomps., 53, 974 , 2654 ; Brinell, new development, 53, 3254 ; B rinell, tungsten-carbide balls, 53, 3754 ; by scratching, 53, 6544 ; “ Cloudb urst,” 53, 375.4 ; conversion of Rockwell and Brinell values, 53, 6544 ; conversion of Rockwell and Shore m easurem ents, 53, 6544 ; diam ond pyram id, appn. to  copper and copper-rich alloy strip , 51, 215 {Paper); effect of stress, 53, 6534 ; m icrom eter for m easuring im pres

sions, 53, 2654 ; now m ethod, 53, 4564 ; new ratio , 53, 5684 ; of
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Testing, methods of—oloctrochom. products, 53, 375.4 ; pendulum , 53, 375/1 ; Rockwell, A.S.T.M. ten ta tive  m ethods, 53, 374A  ; routine, simple device, 53, 203/1 ; uso of diam ond, 53, 718-4. high-tem perature, 53, 143*4. impact, notched-bar, 53, 203.4,264-4 ; notclied-bar, w ith now ten tative test-pieco proposed a t Zürich testing congress, 53, 143-4 ; relation between stress and strain , 53, 264/1 ; under torsion, 53, 652.4. life, accelerated, of elect, heating m aterials, A.S.T.M. ten ta tive  m ethod, 53, 38-4. magnetic, of wolds, 53, 655-4. methods, simple, for medium- and small-scalo works, 53, 97/1 ; w orkshop, 53, 97/1. non-destructive, by y-rays, 53, 375/1, by X -rays, 53, 375/1. 

particle size, proposed A.S.T.M. te n ta tive m ethod, 53, 520-4. principles, 53, 323-4. proof stress, 53, 519-4. recorder-controller, 53, 519/1. repeated impact, dependence of im pact no. on falling weight and height, 53, 203/1.report of A.S.T.M. ctteo., 53, 262-4, 516-4.tensile, A.S.T.M. ten tative m ethod, 53, 374-4 ; elongation afte r fracture 
in cylindrical test-pioces, 53, 374/1 ; liigh-tem p., in terpretation  of re sults, 53, 653-4 ; in terpretation  of results, 51, 49 {Paper) ; long-timo high-tem p., proposed A.S.T.M. ten tative m ethod, 53, 518/1 ;notched, 53, 117-4; short-tim ehigh-tem p., detn . and significance of “ proportional lim it ” and “  breaking streng th ,” 53, 519/1 ; short-tim e high-tem p., proposed A.S.T.M. ten tative m ethod, 53, 518-4 ; short-tim e liigh-tem p., significance of results, 53, 518-4. terms relating to, A.S.T.M. tentative definitions, 53, 39/1, 373-4. thermoelectric power, A.S.T.M. te n ta tive m ethod, 53, 39-4. transverse, 53, 568-4. vibration, 53, 323.4. ; beliaviour of dam ping effect, 53, 567-4. wear, 53, 97-4.works’ methods, book, 53, 284/1.Testing machines, alternating stress, Haigh, 53, 263^4. bend-, 53, 374vl ; Johnson, 53, 653-4. calibration, full load, of machine of 600,000 lb. capacity, 53, 262A. creep, 53, 143-4 ; Amsler 3000 kg., w ith  elect, furnace, for detg. creep point of 4 test-pieces simultaneouslv, 53, 651/1.extensometers, autographic, 53, 568/1 ; autographic, for use in tension tests, 53, 264.4 ; dynam ic, for studying rolling process, 53, 518-4 ; mechani-

Testing, methods of—cally recording, 53, 518/1 ; scratch, 53, 144-1 ; sm all, 53, 97A . fatigue, 53, 263/1, 422/1, 489/1, 567-1,• 712-4; short-tim e, 53, 652/1. gigantic, for columns, 53, 144/1, 375/1. hardness, Brinell, 53, 144-4 ; Brinell, light, 53, 568-4 ; Brinell, 125 kg., 53, 375/1, 655A  ; B rinell, portable, 53, 144/1 ; diam ond, 53, 654-4 ; F irth  H ardom oter, 53, 655.4 ;H erbert pendulum , simplified model, 53,568/1,569/1,655/1,712A  ; H erbert pendulum , theory, 53, 38/1 ; im- pressor, 53, 568.4, 654.4 ; portablo, 53, 568/1, 654-4 ; portable,, w ith diam ond pyram id indenter, 53, 264/1.load indicator, dial-type, 53, 262-4. M artens m irror, 53, 653/1. m iniature, 53, 569-4. repeated impact, 53, 203-4. scleroscope, standardization, 53, 456-4. sheet, portable, 53, 143/1. stress-stra in  recorders, 53, 144.4. tensometer for measuring sm all deformations, 53, 324.4. torsion, 53, 653.4 ; Amsler, 53, 264/1. torsion impact, 53, 652/1. universal, hydraulic, 53, 375/1 ; screw- power, self-indicating u nit, 53, 144/1.verification, proposed A.S.T.M. te n ta tive methods, 53, 520/1. wear, 53, 117-4.Testing of— 
Aircraft m aterials, 53, 373A . A ircraft structural parts, 53, 97/1. Bolts, 53, 324/1.Castings, 53, 202/1, 516-4 ; (largo), 53, 38-4.Copper and its alloys, hardness of strip, appn. of diam ond pyram id, 51, 215 (Paper).
Electrical heating m aterials, life, accelerated, 53, 38/4 ; life, proposed re vision of A.S.T.M. accelerated tests, 53, 517/1.' Engineering m aterials, 53, 475-4.Lead alloys, tensile, in terpretation  of results, 51, 49 (Paper).Metals in statical tension, 53, 38/1. Nuts, 53, 324/1.Pins, 53, 324/1.Resistance alloys, temp.-resistance const., A.S.T.M. ten tative methods, 53, 38/1.Screws, 53, 324/1.Sheet, cupping, 53, 38-4 ; Erichsen, modification, 53, 712-4.Studs, 53, 324-4.Threaded sections, 53, 324-4.Welds, 53, 324/1, 403/1; bend, 53, 653/1 ; bridge m ethod, 53, 373-4 ; magnetic, 53, 653-4 ; non-destruc- tive, 53, 54-4.

Thallium, atomic heat, 53, 690-4. book, 53, 422/1.
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Thallium,detection. Sco Analysis. electrical resistance a t  low tem ps., 53,433.1.

electrolytic production, 53, 199.1. estimation. Sco Analysis. heat oi fusion, 53, 6904. heat oi transform ation, 53, 6904. magnetic properties a t  low tomps., 53, 489/1. trees, 53, 64 .Thallium -bism uth alloys, hardness, a t  v arious tomps., 53, 5524. 
Thallium-calcium alloys, crystal structure of CaTlj, 53, 240.4.Thallium -lead alloys,hardness, a t  various tem ps., 53, 552.4. superconductivity, 53, 235.4. Thallium -magnesium alloys, crystal stru cture of Mg,Tl, 53, 241.4.Thallium -tin alloys, superconductivity, 53, 6994.
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Welding of—atom  and blowpipe processes compared, 53, 402.4 ; autogenous, 53, 331/1; book, 53, 17GA (review); castings, 53, 100.4 ; crankcases. 53, 720/1 ; cloct. resistance, 53, 587/1, 720.4 ; flux, 53, 720.4 ; gear-boxes, 53, 586.1 ; mecli. properties of joints, 53, 58G/1 ; practical hints, 53, 166.4.Automobile parts, oxy-acetylene, 53, 403/1.Brass, autogenous, 53, 398/1, 399/1 ; oxy-acetylone, 53, 398/1, 670.4 ; p ractical points, 53,167/1 ; sheets, 53, 587/1. Bronze, extruded p arts, 53, 398.4 ; oxy- acotvlenc, 53, 398.1, 670.1 ; sheets, 53, 587/1.Castings, autogenous, 53, 5S7.4.Copper, 53, 397/1; apparatus, 53, 166-4 ; arc, 53, 218.4 ; autogenous, 53, 398.4 ; deoxidizers, 53, 397/1 ; loco, firebox, 53, 398/1 ; loco, tube plates, 53, 670.1 ; plates, control of expansion, 53, 398,4. 
Diesel engine parts, oxy-acetylone, 53, 403/1.Duralumin, sheet, 53, 100.4 ; spot-, 53, 100/1; tanks, oxy-acotyleno, 53, 397.4. E lektron in aircraft, 53, 53.4.Everdur, 53, 398.1.Galvanized iron and steel, pipe, 53, 671.4. Lead, 53, 399.4 ; book, 53, 430/1 (review) ; oxy-acetylene, 53, 670.4 ;shcots, oxy-acotylcno, 53, 166/1 ; to  iron and steel, 53, 399/1.Monel-clad steel, sheets, arc, 53, 670.4. Monel metal, autogenous, 53, 218.4 ;elect, arc, 53, 587.4.Nickel, 53, 399.4, 5S7/1.Nickel alloys, 53, 399.4, 587.4 ; clect.arc, 53, 587/1.Nickel-clad steel, plate, 53, 399.4 ; sheets, arc, 53, 670.4.Oil-tanks, flame prevention, 53, 675.4. Pobedit, 53, 671.1.Sheet, 53, 674/1. Stainless steels, 53, 5S6.4.Stellite to valvo seats, 53, 399.1, 400/1. 
Super-hard alloys, 53, 671.4.Tubular fram es, 53, 400/1. Vacuum tube conductors, 53, 400/1.Zinc, sheet, 53, 100/1.Zinc alloys die-cast ings, 53, 218/1.Welds,corrosion-resistance, in  oil-cracking p lan t 53, 463/1.double butt-strap  joints, stress d istribution, 53, 403.4. ductility, im portance, 53, 403/1. fillet-, stress d istribution, 53, 54/1, 671/1 ;stresses, detn ., 53, 401.4. inspection, 53, 54.4 ; in pressure vcssols, 53, 401.4. metallurgy, 53, 400.1. radiology, 53, 325.4, 375.4, 466/4, 509.4,655.4, 656.4, 712.4 ; in terpretation  of photographs, 53, 39.4 ; M etalix p lan t, 53, 144.4. 
requirements, 53, 400.4. scarf, no advantages over butt-welds, 53, 400.4.
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Welds,scams, correct m easurem ent, 53, 672.1 ; m easurem ent and tracing, 53, 403/1 ; shrinkage stresses, 53, 1 GG.-l ; stress distribution, 53, 672.-1 ; thickness, measurem ent, 53, 166/1. stress-distribution, 53, 54/1, 671/1, 672/1. stresses, 53, 401/1.symbols and definitions, report of Bolgian ctteo., 53, 675/1. testing. See Testing,W ettability, dependence on duration  of contact, 53, 118.1.W hite gold, colour, 53, 134. formulae, 53, 13/1. manufacture, 53, 4364. melting, 53, 134. melting point, 53, 134. working, 53, 134.W hite metals (sco also Babbitt metals, Bearing alloys, and under names of constituent m etals), analysis. Seo Analysis. bearing, comparison of phys. properties, 53, 4054 ; factors determ ining properties, 53, 185/1 ; mech. properties a t  various tem ps., 53, 15.-1, 1844 ; melting, 53, 2674, 3794 ; service tests, 53, 1844. book, 53, 2864.casting, bearings for machinery and m otors, 53, 2684 ; of bearings, 53, 1504.effect of copper, 53, 3464. liquation, prevention by addn. of nickel, 53, 1004.melting for bearings, 53, 1504, 2684. properties, 53, 115.-1. residues, complex, smelting, 53, 4584. sampling, 53, 2584 ; of zinciferous, 53, 944.Widia (seo also Tungsten carbide), analysis. Seo Analysis. brazing of tools to  steel holders, 53, 524. cutting tools, for glass working, 53,4604 ; grinding, 53, 2784 ; m anuf., 53, 5S34 ; performance figures, 53, 524 ; uso in  laboratory, 53, 2614. grades, 53, 3924. preparation, 53, 524 , 436.-1. properties, 53, 524 , 4364. tips for drill bits, 53, 4604. uses, 53, 4364, 5324.
W idmanstatten structure in— Aluminium-copper alloys, 53, 1294. 

Aluminium magnesium-silicon alloys, 53, 1294.Magnetite, 53, 1294.
Zinc-copper solid solutions, 53, 1884.W iedem ann-Franz law, 53, 1854.Wilco, 53, 4614.Wilrnil M, 
mechanical properties, 53, 5504. properties, 53, 4904.W imet-X, 53, .1924.Wire,annealing, bright-, 53, 2764. annealing boxes, design, 53, 1604. drawn, s tructural changes, 53, 2134.

Wire,electrical-heating, elect., resistanco, 53, 3474 : life tests, 53, 3474 ; oxidation a t  high tem ps., 53, 3474 ; tensile p ro perties a t  high tem ps., 53, 3464 ; therm al expansion, 53, 3474. electrical resistance in  relation to  plastic deform ation and plastic flow, 53, 7 4 . enamelled, testing, 53, 1654. Fourdrinier, 53, 2134. galvanizing. See Galvanizing. lead coatings, 53, 1354. plating, 53, 1374.tensile properties a t  low tem ps., 53, 2384. varnishing, 53, S64. winding machines w ith constan t tension, 53, 6674.Wire-drawing, dermatitis, 53, 1634. dies, 53, 2134, 6674. lime in, 53, 2134. lubrication, 53, 1634. machines, construction, 53, 7184. plant, establishm ent, 53, 7184. 
relation of tension to drawing speed, lubrication, &c., 53, 3S94. tension required, effect of backward pull, 53, 6674.W ire-drawing machines, developments in p ast 25 years, 52, 19 (A utum n Lecture). high-speed, 53, 6674.W ire-drawing of—Brasses, 53, 163/1.Bronze for conductors, 53, 3S94.Copper, 53, 162/1 ; power requirem ents and drawing speeds, 53, 7184.Wood pulp, corrosion by, 53, 224. machinery, m aterials for, 53, 814.Woods,distillation, equipm ent, m etals for, 53, 4624.metallization, 53, 4694.W orking, plastic, book, 53, 336/1 (review).

X-ray analysis. Seo Crystal structure.X-ray crystal structure. Seo Crystal structure.
X-ray spectrometers. See Laboratory a p paratus.X-rays (see also Radiology),applied, books, 53, 6064, 6864 (reviews). reflection by th in  sheets, 53, 5474.“  Y ”  alloy. See A lum inium  alloys.Yeast, action of m etals a t  distance, 53, 6144.
Yield, in  m etals subjected to stress, 53, 2294.Yttrium, crystal structure, 53, 184.

Zamak,die-castings, ageing, 53, 3294. 
properties, 53, 2374.Zinc,action of iodine, 53, 1324. affinity for sulphur, 53, 4874.
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Zinc,analysis. Sec Analysis . bending strength, cffcct of im purities, 53, 697/1.

chromium-plating, 53, 27A ; thickness of deposit to  resist atm ospheric corrosion, 53, 31/1. coatings, protective value, 53, 134/1 ;see also Galvanized iron and steel. cold-compression, 53, 50/1. colouring, 53, 53A , 165/1. corrosion, by acids, effect of anions, 53, 131/1 ; by cresol vapours, 53, 356/1 ; by phenol vapours, 53, 356/1 ; by salt solns., 53, 704.4 ; effect of impurities, 53, 697.4 ; effect of nickel, 53, 132.4 ; effect of temp., 53, 79.4 ; of sheet by acids, 53, 704/1. creep, effect of cold-rolling, 51, 93. crystals, deposited on iron plate, X-ray study, 53, 352.4 ; fault-like translation, 53, 115.1 ; large, prodn. by annealing near m .p., 53, 127/1. cups for d ry  batteries, m anuf., 53, 51.4. density, effect of deformation by cold- and hot-rolling, 53, 612.4. deposition, action of aluminium  sulpha to in baths, 53, 361/1 ; anodes for, 53,448.4 ; Duozinc process, 53, 641/1 ;effect of anions, 53, 507/1 ; offect of m ercury in zinc cyanide solns., 53, 254/1 ; from aqueous solns. of zinc sulphate, natu re  of spongy deposits, 53, 70S/1 ; from cyanide baths using /VI—H g-Z n anode, 53, 313.4 ; highspeed, continuous, 53, 559.4 ; on aluminium , 53, 254/1, 510.4 ; onalum inium  and Duralum in, 53, 254.4 ; propn. of surfaces, 53, 256.4 ; prevention of injurious effect of antim ony, 53, 641/1 ; throwing-power of solns., 53, 90/4; see also Galvanizing.deposits, atmospheric corrosion, 53,132.4 ; com pared w ith  cadmium for protection of steel, 53, 254.4 ; on com pression springs, service tests, 53, 358/1.detection. See Analysis. diffusion in m ercury, 53, 449.4. dissolution in  copper sulphate solns., 53,21.4.
distillation, book, 53, 682.4 ; causes of form ation of zinc dust, 53, 450.4. dust, X -ray  examination, 53, 191/1. elastic constants, 53, 692.4. electrical conductivity of single crystals,53, 67.4. electrolysis, aqueous, 53, 137/1. electrolytic production, current relations and compn. of electrolyte, 53, 34.1 ; effect of colloids, 53, 34.4 ; effect of c.d. and tem p., 53, 34/1 ; effect of m etallic im purities, 53, 450.4, 513.4 ; review, 53, 257/1. estimation. Sco Analysis. extraction, electrolytic, book, 53, 683/1. fatigue lim it, effect of impurities, 53,697.4. films, structure, 53, 554/1. 
finishes on, failure, 53, 360.4,

Zinc,finishing, 53, 217.4. galvanized coatings. See Galvanizing. hardness, effect of cold-rolling, 51, 93. high-grade, A.S.T.M. requirem ents, 53, 485/1.hydrogen content, 53, 115.4. in dry-batteries, 53, 595.1. industry, in 1932, 53, 470.4 ; lead poisoning in, 53, 108/1. magnetic properties a t  low tem ps., 53, 489/1.
mechanical properties, effect of im purities, 53, 697.4. metallurgy, 53, 473^1; developments, 53, 474/1.m ineral resources of U.S.A., 53, 423.1. nickel-plating, 53, 510.4, 559.4 ; ofsheet, 53, 312/1 ; thickness of deposit to  resist atmosplioric corrosion, 53,31.4.oxidation, effect of nickel, 53, 132.4;spontaneous, 53, 339.4, 692.4. 
paint, 53, 135.4.physical properties a t  various stages of cold-rolling, 51, 93 (Paper). plastic deformation, s tra in  figures, 53,340.4.
plates, use for prevention of corrosion of ships’ hulls, 53, 107A . plating, 53, 90/1.pyrophoric, nature, 53, 339/4, 692.4. refining, electro-, 53, 139/1, 513.4 ; electro-, curront relations and compn. of electrolyte, 53, 34/1 ; electro-, effect of colloids, 53, 34.4 ; electro-, effect of c.d. and tem p., 53, 34/1. remelted, removal of iron, 53, 327/1. re tort residues, extraction of germanium, 53, 178/1. rolled, bending properties, 53, 127/4. rolling, cold-, effect on phys. properties, 51, 93 (P aper); effect of temp, and im purities, 53, 277.4. rolling texture, 53, 130/4. scrap, rem elting, 53, 43.4. separation. See Analysis. shrinkage of castings, 53, 205/1. single crystals, con tact poten tia l, 53, 179/1 ; discontinuous extension, 53, 76/4 ; effect of pressure on elect, resistance a t low tem ps., 53, 341.4 ; elastic constants, 53, 692/4 ; therm al and elect, conductivity , 53, 67.4 ; torsion m odulus, 53, 653/1. soldering, mechanism, 53, 720/1. sprayed castings, so-called “ ageing phenom ena,” 53, 556.4. spraying on concrete, 53, 107.4. 
statistics, 53, 474.4.tensile properties, effect of cold-rolling, 51, 93 ; effect of im purities, 53, 697.4. therm al conductivity of singlo crystals, 53, 67.4. 
therm al diffusivity, 53, 485.4. therm al expansion, 53, 67/1 ; detn. by X -ray  m ethod, 53, 485.4. transform ation point, 53, 720/1. uses, 53, 473/1. welding of sheet, 53, 100/1.
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Zinc alloys, chromium-plating, 53, Cl0-4. creep, elïect of cold-rolling, 51, 93. deposition, prepn. of surfaco, 53, 250.1. die-casting, 53, lfll.4..die-castings, A.S.T.M. tontative specifications, 53, 4 G 1.4 ; nickel-plating, 53, 312/1; plating, 53, 3 IA , 90.4 : proporties, 53, 151̂ -1, 079.-1 ; -use in autom obile industry , 53, 594/1. for die-casting, comparison, 53, 522.-1 ; pliys. and mecli. properties, 53, 73,4,349.4 ; proposed revised A.S.T.M. tontativo specifications, 53, 532.-1. 

nickel-plating, 53, 010-4 ; a t  high c.d.,53, 509/1 ; of die-casting, 53, 510.4. physical properties, ofïect of cold-rolling, 51, 104. plating, 53, 90.4.rolled, bending qualities, relation to crystal orientation, 53, 127.-1. welding of die-castings, 53, 21S.4.Zinc aluminium alloys,AljZn-j, composition, im provem ent, 53,70.4. 
equilibrium relations, 53, 70.-1. shrinkage of castings, 53, 205.4, swelling phenomena, 53, 232A . viscosity, 53, 435/1. Z ine-antim ony alloys,ZnSb, crystal structure, 53, 629/1. Zn3Sb:, crystal structure, 53, 029.4.Zinc-bism uth alloys, m olten, solubility curves, 53, 439.4.Zinc bronzes, physical properties, 53,340.4.Zinc cadmium alloys, corrosion, 53, 20.4. solubility oî cadmium, X -ray  detn ., 53, 18/1.Z inc-cadm ium -antim ony alloys, deposition, 53, 249/1, 706.4.Zinc-cobalt alloys, constitution, X-ray s tud y , 53, 240.4.Zinc copper alloys (seo also Brasses),u-solid solution, therm odynam ic study,53, 12.4./?, separation of a-phase, 53, 12/1, 123.4 ; transform ation, 53, 12/1, 297.4, 350/1 ; transform ations, X -ray  study, 53,123.4.|8' transform ation, 53, 16/1./3-solid solution, therm odynam ic study,53, 12/1 ; transform ation, 53, 297/1. compounds, formed in m ercury, 53,124.4,125.4 ; valency electrons, 53, 125.4. constitution, 53, 12/1, 123/1 ; X -ray studies of phase boundaries, 53, 76.4. corrosion, potentia l measurem ents and dissolu, tests, 53, 131.4.

Zinc-copper alloys.mean atomic volume, relation to  compn.,53, 297/1 ; variation with tem p., 53, 297.-1.segregate structures, 53, 188.4. solid solutions, W idm anstatton structure,53, 1S8^1.Zinc-copper-alum inium  alloys, viscosity,53, 435.4.Zinc-copper-cadm ium alloys, deposition from cyanido baths, 53, 253/1.
Zinc-copper-manganese alloys, constitution, 53, 123/1. Zinc-copper-nickel alloys. Seo N ickcl- brasses.Zinc-copper -nickel aluminium alloys, p ro perties, effect of tem per-hardening, 52, 153 (Paper).Zinc-gallium  alloys, 53, 13.4 ; constitu tion, 53, 123-4.Zinc-iron alloys,compounds formed in m ercury, 53, 125/1 ; valency electrons, 53, 125/1.Zinc-lead alloys, molton, solubility curves,53, 439/i.Zinc-m agnesium  alloys, constitution, 53, 235/1. electrical resistance, 53, 551.4.Zinc-m agnesium -alum inium  alloys, solubility  of MgZn2 in alum inium , 53, 616/1.Zinc-m anganese alloys,compounds formed in m ercury, 53, 125/4 ; X -ray  study , 53, 240/1.
Zinc-nickel alloys,constitution, 53, 15/1, 17.4, 185.-1, 348/1, 700-4.crystal structure, 53, 17/1, 700/1.Zinc-polonium alloys, solid solubility of polonium, 53, 4/1.Zinc-silver alloys,[1-, body-centred, transform ation into hexagonal £, 53, 12/1, 350/1 ; tran sform ations, X -rày  study , 53, 123.4. atomic volume, relation to  compn., 53,349.4.Zinc sulphide, dissociation pressure, 53, 487/1.Zinkan, 53, 013/1. properties, 53, 594.4. uses, 53, 594/1,Zircon. Seo Refractory materials.Zirconia. Seo Refractory materials.Zirconium, electrical properties, 53, 7.-1. preparation by therm al dissociation of iodides, 53, 013.4. statistics, 53, 460.4. uses, 53, 400/1. Zirconium alloys, corrosion, 53, 79.4.
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Abbey, Gordon. Analysis of Sn, Sb, Pb, 
Bi alloy, 53, 7104.

Abbott, É. J., and Firestone, F . A. New 
profilograph measures roughness of finely 
finished and ground surfaces, 53, 6504.

Abdejew, M. A., Ssimukow, K. M., and 
Tjulkin, A. A. Book : “ Zinc Distilla
tion ** (in Russian), 53, 6824.

Abraham, M. Heating of shoots of “  Elek
tron AZM ” to remove internal stress, 
53, 2124 ; influence of small notches in 
shaft of Duralumin rivets, 53, 1004.

Abraham, Martin. Corrosion-resistanco of 
aircraft bracing cables with different 
ond-connoctions, 53, 2464 ; repeated 
ago-hardening of Duralumin rivets and 
influence of agoing temp., 53, 6954.

Ackermann, Ch. As in Pb-base bearing 
metals, 53, 1244.

Ackermann, H. See Ricard, A.
Adams, Arthur S. See Loob, Leonard B.
Adams, C. A. Ductility in metal struc

tures, 53, 2194.
Adams, William W. Pam phlet : “  Acci

dents a t  Metallurgical Works in tho 
United States during the Calendar Year 
1931,” 53, 4204.

Adamson, A. Empirical formulas for rela
tion between temp, and pressure of 
saturated vapour, 53, 4834.

Adcock, Frank. See Haughton, John L.
Adelsköld, V., Sundelin, A., and Westgren, 

A. Carbides in C-contg. alloys of W 
and Mo with Cr, Mn, Fe, Co, and Xi, 
53, 4394.

Ageew, N. W. Book : “ Rontgenology of 
Metals and Alloys ** (in Russian), 53, 
1734; correspondence on “ An X-Ray 
Investigation of tho Coppor-Aluminium 
Alloys,” 51, 159; discussion on Smith 
and Lindlief’s paper on “ Tho Equi
librium Diagram of tho Copper-Rich 
Copper-Silver Alloys,” 53, 1224 ; re
searches of A. Westgren in metallic alloy 
chemistry, 53, 6264.

Ageew, N. W., and Kurdjumov, G. T rans
formations in outectoid alloys, 53, 2374.

Ageew, N. W., and Shoyket, D. Paper : 
“  The Constitution of the Silver-Rich 
Aluminium-Silver Alloys,”  52, 119.— 
Correspondence : T. P . Hoar, 127; W. 
Hume-Rothery, 127.— Reply to corrc- 
spoiulence, 129.

Ageewa, W. See Scliischokin, W.
Agnew, Paul Göugh. Rôle of trade assoc, 

in standardization, 53, 5374.

D’Agostino, — . Sec Parravano, X.
Agte, Curt. Appn. of hard metal Widia 

in technology, 53, 5324 ; hard metal 
W idia in hands of chemist, 53, 2614 ; 
materials with highest melting point and 
their utilization, 53, 5794.

Agte, Curt, Becker, Karl, and (Frlir.) v. 
Goler. System W-Co, 53, 184.

Ahearn, A. j .  Effect of temp, on emission 
of electron field curronts from W and 
Mo, 53, 6124.

Ahlberg, J. Elston. See Simon, Franz.
Ahun, A. I. Standard equipment for con

tac t elcctrowolding manuf. by “ Elok- 
trik  ” Works, 53, 6724.

Aitchison, Leslie. Correspondence on 
“ Tho Fatiguo-Resisting Properties of 
Light Aluminium Alloys a t  Elevated 
Temperatures,” 51, 179 ; modern light 
alloys with particular referonco to corro
sion, 53, 3554 ; strong light alloys of 
to-day, 53, 5494.

Aizawa, T., Wachi, G., and Ebihara, T. 
Tinning and galvanizing, 53, 5024.

Akerlow, G. W. Fuel comparison for 
billot reheating furnaces, 53, 6624.

Akimov, G. Now theory of corrosion of 
alloys, 53, 3574.

Akimov, G. W. Atomic hydrogen weld
ing, 53, 554 ; corrosion a t riveted joints 
in Duralumin constructions, 53, 3554.

Akimov, G. W., and Oleshko, A. S. Struc
tural corrosion of Al alloys. I.—Elec
trode potentials of structural constitu
ents of Al alloys, 53, 6324.

Akimov, P. P. Book : “ Refining of Gold ” 
(in Russian), 53, 4204.

Aksenov, G. I. X-ray methods of measur
ing internal stresses, 53, 2914.

Akulov, N., and Kondorsky, E . Magneto- 
mech. effect, 53, 1194.

Akulov, N., Holfenboin, A., and Byczkov, 
N. Effect of elastic stresses on form of 
magnetization curve, 53, 1184.

Alabyshev, A. F. Prodn. of motallie Na 
and its uso in industry, 53, 1394.

Alber, C. Malcolm. See Calhane, D. F.
Alberti, E. Propn. of A l-Ba alloys, 53, 

4354 ; therm al analysis of alloys by 
differential method in inert gas a tm o
spheres, 53, 5154.

Alberts, J . Grinding of tools with W idia 
cutting parts, 53, 2784.

Alexander, E. High-vacuum spectrograph 
for chem. analysis by X-rays, 53, 5164.

Alexander, Ernst. See v. Hevesy, Georg.
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Alexandrov, W., and Pantchonko, B. 
Method of testing m etals in statical 
tension, 53, 38/1.

Alexejenko-Sserbin, T. M. Book : “ Metal
lurgy of the Rare Metals and Their 
Manufacture into Alloys ” (in Russian), 
53, 283.-1.

Alford, Newell G. Sec Yeatm an, Pope.
Alichanow, A. I., and Aniimowiö, L. A. 

Total reflection of X-rays by th in  sheets, 
53, 5474.

Alimov, A. N. Filling of bearings with 
Pb-base B abbitts, 53, 6594.

Alkins, W. E., and Cartwright, W. Paper :
“  Experiments on Wire-Drawing. Part 
III.—Annealing of H.C. Copper Wires 
Drawn to Varying Degrees of Hardness,”
52, 221.— Discussion : E . H. Bucknall, 
240; D. Hanson, 240; H. O’Neill, 
241; H . W. Brownsdon, 242; J . S. G. 
Primrose, 242; H . J . Miller, 242.— 
Reply to discussion, 243.—Correspotul- 
encc : W. E. Ballard, 244.— Reply to 
correspondence, 245.

Allen, G. C. Book : “ British Industries 
and Their Organization,” 53, 283.-1.

Allen, J. F. Supraconductivity of alloy 
systems, 53, 699.1.

Allen, Mildred. Effect of tension on 
cloct. resistance of single Sb crystals,
53, 2894.; effect of tension on elect, 
resistance of single Bi crystals, 53,
225.4.; cffcct of tension on elect, re
sistance of trigonal crystals, Bi and Sb, 
53, 689.1.

Allen, N. P. Discussion on “ Note on the 
Influence of Volatile Chlorides on 
Magnesium and on Copper,” 51, 129; 
paper : “  Further Observations on the 
Distribution of Porosity in Aluminium 
and Copper Ingots, with Some Notes on 
Inverse Segregation,”  52, 193.—D is-
cussion : 11. Sutton, 209; R. Genders, 
210; W. Rosenhain, 211; F. Johnson, 
212; A. G. C. Gwyer, 213.— Reply to 
discussion, 213.— Correspondence : O.
W. Ellis, 216; I .  E. Gorshkov, 217; 
S. W. Smith, 218.— Reply to correspond
ence, 219; paper: “ The Distribution 
of Porosity in Copper Ingots,”  51, 277.— 
Discussion: H . W. Brownsdon, 297; 
W. F. Brazener, 298; R. L. Gibbins, 
298; W . Rosenhain, 299.— Reply to 
discussion, 300.— Correspoiulencc : I . E. 
Gorshkov, 301, W. H. Hatfield, 307.— 
Reply to correspondence, 307.

Allen, N. P., and Hewitt, T. P aper: “  The 
Equilibrium of the Reaction Between 
Steam and Molten Copper,”  51, 257.— 
Discussion: D. Hanson, 273; A. G. 
Rarnsay, 273; C. H. Desch, 274.—  
Reply to discussion, 274.—Correspond
ence : D. Stockdalo, 275.— Reply to corre- 
spondeticet 275.

Allen, N. P., and Street, A. C. Paper :
“ An Investigation of the Effects of 
Hydrogen and Oxygen on the Unsound
ness of Copper-Nickel Alloys,”  51, 
233.— Discussion : W. R. Barclay, Ä
253; S. V. Williams, 254; D. Hanson,

255; W. J . P. Rohn, 255; J . D. Grogan, 
255 ; S. L. A rchbutt, 256 ; J . C. Chaston, 
256.— Reply to discussion, 256.

Allen, Robert J. Metallurgical problems 
of Diesol engine, 53, 4664 ; see also 
Constant, F . W.

Allen, Robert J., and Applegato, F . 13. 
Materials available for manuf. of equip
m ent for oil industry, 53, 464.1.

Allen, Robert J., and Constant, F . W. 
Absolute saturation of cubic Co, 53, 
6094.

Allen, S. J . M., Korsten, H ., and Maas, 
Joseph. Crystal structure of electro- 
deposits from Cu acetate solns., 53, 
174.

Allen, Torrey. Matching abrasive grain 
samples, 53, 2804.

Allhausen, H. See Emickc, O.
Allison, F. H. Discussion on Krivobok’s 

paper on “ Further Studies on Chrom- 
ium-Nickel-Iron and Related Alloys,” 
53, 2964.

Allyne, Arthur B. Distribution system 
soil survey, 53, 3574; modern soil 
survey with Shopard rods, 53, 224.

Alocco, Giulia. Changes in longitudinal 
magnetization of twisted Ni wires 
produced by circulating alternating 
field acting in constant longitudinal 
field, 53, 1154.

Alpern, Dwight K. See Fink, Colin G.
Alphen, P. M. van. See Haas, W. J . de.
Alter, Chester M. See Baxter, G. P.
Alterthum, H., and Rompo, R. Advances 

in field of free alkali motals, 53, 6924.
Altmannsberger, K. Book : “ Der Ver-

chromungsbotrieb,”  53, 6064 (review); 
Cr plating of light alloys, 53, 2504 ; 
degreasing of metal parts and mass 
prodn. articles, 53, 1644; enamel as 
protection against corrosion, 53, 3604 ; 
gas welding of Cu, 53, 3974 ; indium 
in electroplating, 53, 253.-1; now methods 
of surface improvement, 53, 1654 ;
surface hardening by Cr plating, 53, 
3114; throwing powor of chromic acid 
baths, 53, 5074.

Altmayer, M. Recent progress in tecliniquo 
of Cu prodn., 53, 5974 ; technique of 
electrolytic Cu, 53, 643.4.

Ameline, —. Influenco of impurities on 
properties of bronzes, 53, 714.

Amossow, S., Dobronrawow, N., and 
Nelidow, J .  Differential method for 
measuring sp. heats, 53, 3724.

Amstel, J . J . A. Ploos van. See Ploos van 
Amstel, J . J .  A.

Anastasiadis, L. Arc w’elding of A1 and 
some properties of welded m etal, 53, 
6694.

Ancelle, Andri. Influence of degree of 
cold-working and temp, on moch. 
properties of soft steel, Cu, and Ni.
I .- I I . ,  53, 6104.

Andeger, V. F. Book : “ The Chemistry 
of Motals ” (in Russian), 53, 2204.

Anderson, C. W. Detn. of small quant, 
of Sb in solder in presence of Fo, 53* 
3194.



810 Name Index
Anderson, D. G., and McAuloy, B. F . 

Materials handling in small brass foun
dry, 53, 412/1, 270/i, 6004.

Anderson, E. A. Life of plated Zn as 
ailected by thickness of coating, 53, 31/1.

Anderson, G. R. Correspondence on 
Thompson’s paper on “ The Caso Against 
Standardization of Chemical Analysis,” 
53, 315/1.

Anderson, Godfrey Alard. Elected mem
ber, 51, 27.

Anderson, H. A., and Faragher, P. V. 
Report of ctteo. B-6 of A.S.T.M. on dio- 
cast metals and alloys, 53, 1504, 5224.

Anderson, R. J . A1 shoot prodn. XIV.— 
Cold-rolling mills, 53, 1624.

Anderson, S. Indust, lighting, 53, 5384.
Anderson, W. W. Cu-H2 welding a quan

tity-prodn. process, 53, 5884.
Andersson, E. See Hedvall, J . Arvid.
Andrade, E. N. da C., and Chalmers, B. 

Resistivity of polycrystallino wires in 
relation to plastic deformation, and 
mechanism of plastic flow, 53, 74.

Andresen, E. G. Apparatus for introduc
ing and removing photographic plates, 
into and out of, high vacuum, 53, 2024.

Andrew, J. H. Nominated as Member of 
Council, 52, 14.

Andrews, Donald. Refractory cements, 
53, 1584.

Andrews, I. H. Corrosion in Pacific coast 
groundwood mill system, 53, 224.

Andrieux, L. Utilization of secondary re
actions in igneous oloctrolysis, 53, 344, 
3634.

Anstey, H. C. Cu-ricli alloys, 53, 1824.
Applegate, F. B. Sec Allen, Robert J .
Appleyard, Rolio. Book : “ Charles P a r

sons : His Life and W ork,”  53, 420/1.
Archbutt, S. L. Discussion on “ An In 

vestigation of the Effects of Hydrogen 
and Oxygen on tho Unsoundness of 
Coppor-Nickel Alloys,” 51, 256; dis
cussion on H u n t’s paper on “ Somo 
Aspects of the Selection of Engineering 
Materials,”  53, 4754 ; discussion on 
“ Properties of Somo Temper-Hardening 
Copper Alloys Containing Additions of 
Nickel and Aluminium,” 52, 187 ; dis
cussion on “ Some Effects of tho Addi
tion of Tellurium to Lead,”. 52, 86.

Archer, R. S. Discussion on Dix, Sager, 
and Sager’s paper on “ Equilibrium 
Relations in Aluminium-Copper-Mag- 
nesium and Aluminium-Copper-Magnes- 
ium Silicide Alloys of High Purity ,” 53, 
1204.

Archer, W. E. Welded A1 tanks, 53, 3974.
Arehipowa, Natalie. Sec Michajlova, Olga.
d’Ardigny, G. Effect of melting loss on 

cost of Cu alloys, 53, 7154 ; general 
romarks on pressure casting, 53, 5724.

Arend, R. G. Cu wire scrap, 53, 5744.
Aristov, W. M. Condition of cooling of 

Duralumin forgings, 53, 484 ; rolling of 
light alloys in cogging rolls, 53, 3884.

Aristov, W. M., and Korneev, N. I. Forg
ing and stamping of Duralumin, (Ex
perimental work), 53, 504.

Arkel, A. E. van. Prepn. of somo raro 
m etals by thermal dissociation, 53, 613/1; 
recrystn., 53, 1894.

Arkel, A. E. van, and Bruggen, M. G. van. 
Recrystn. and hardoning of A1 duo to 
plastic torsion, 53, 2254.

Armstrong, H. Clifford. Coal nomencla
ture, 53, 2734 ; futuro fuel problems in 
metallurgical practice, 53, 454.

Arnal, T. Gaspar y. See Gaspar y Arnal, T.
Arndt, H. See Sicglerschmidt, H.
Arnott, J. High duty brass and bronze 

castings, 53, 678/1; now demands on 
bronze foundry, 53, 3784, 7154 ; uso of
Si in foundry, 53, 5704.

Arnould, J . Kcstner refractory hydraulic 
coments and mortars. I.-XL, 53, 159/1.

Arnoux, M. See Blanchotidro, A.
Arnzten, — . Duralumin in moans of 

communication (automobiles, acroplanos, 
and airships), 53, 5914.

Aronsfrau, Ch. Sec Pinkus, A.
Arrhenius, Sven. Sec Kuhn, Heinrich.
Arrowsmith, John C. Now welding pro

cess, 53, 5894.
Arzens, R. Rapid indust, methods for 

metallurgical analysis, 53, 200/1; results 
obtained in counteracting corrosion of 
ferrous motals, 53, 243/1.

Arzimowii, L. A. See Alichanow, A. I.
Asato, Ju-n. Grain-rofinoment of Cu-rich 

alloys by peritectic reaction, 53, 114.
Aschmann, TJ. Continuously working 

oloct. furnaces, 53, 662/1.
Aseev, N. P. Eloct. powor consumption 

in m etal industry, 53, 5984.
Ash, Eugene J. See Saegor, C. M., Jr.
Ashcroft, Edgar A. Sulphate roasting of 

Cu ores and economic recovery of elec
trolytic Cu from chloride solns., 53, 3634.

Aston, F. W. Iso topic constitution and 
atomic weight of Pb from difforont 
sources, 53, 4344.

Aston, James. Sec Gibboney, J .  H.
Atack, F. W. Book edited by : “  Chem

ists’ Year-Book, 1933,”  53, 5384.
Atkinson, J . S. Indust, furnaccs, 53, 661.1.
Atkinson, R. H. Correspondence on “ Woar 

in tho Polishing of Plated and Othor 
Surfaces,”  52, 108.

Atkinson, R. H., and Raper, A. R. Elec- 
trodopn. of Pd, 53, 509/1.

Atwood, F. C. Relationship between rad i
an t onorgy and paint, 53, 3334.

Audige, A.. Corrosion. Use of A1 for 
liquid fuel containers, 53, 3554.

Aulich, P. Practical tests for sands in 
foundry, 53, 270/1.

Aumann, W. Problem of cold-compress
ing in mnnuf. of scrows, 53, 504 , 7184.

Ausman, Milton A. Processing of tliori- 
atod tungsten filaments, 53, 6924.

Austin, C. R., and Gior, J .  R. Modifica
tion of Rolin test for investigating creep 
of metals, 53, 5194.

Austin, C. R., and Halliwoll, G. P. De
velopments in high-temp, alloys in Ni— 
Co-Fe system, 53, 1254.

• Austin, J . B. Vacuum apparatus for 
measuring thermal expansion a t  elevated



Name Index 81L
temps., with measurements on P t, Au, 
Mg, and Zn, 53, 674.

Averdiek, Robert. See Essor, Hans.
Awbery, J. H., and Griffiths, Ezor. Heats 

of combustion of CO in 0 2 and of N20  
in CO a t  constant pressure, 53, 5764.

Baader, Ernst W., and Holstein, Ernst. 
Book : “ Das Quecksilber,” 53, 5384.

Bachmetew, E. Changes in texture and 
mecli. properties of Duralumin duo to 
deformation and subsequent thermal 
treatm ent; 53, 30*44 ; structural changes 
in Duralumin duo to deformation ., by 
oxtension, 53, 3044.

Bachmetew, E. F., and Gubkin, S. I . De
formation of Duralumin by forging a t 
high temps., 53, 504.

Bachmetew, E. F., Botchvar, A. A., Zhda
nov, G. S., and Umansky, Y. S. Theory 
of rocrystallization, 53, 164.

Bachmetew, E. F., Wozdwishenski, M. D., 
Gubkin, S. I ., Kossolapow, G. F ., and 
llowinski, B. M. Book : “  X-Ray I n 
vestigation of the Nature of Structural 
Changes During Plastic Deformation of 
Metals a t  Higher Temperatures ” (in 
Russian), 53, 6824.

Backus, H. S. See Swift, E rnest H.
Baden, Anne L. Bibliography on stan 

dardization, 53, 5374.
Badger, W alter L. Some phases of history 

of chem. engineering, 53, 4764.
Baducci, — . Alloy 43 in architecture, 53, 

4094.
Bailey, Bruce L. See Ridgway, Raymond 

R.
Bailey, Bruce L., and Ridgway, Raymond 

R. Dotn. of maximum current carry
ing capacity of furnace electrodes, 53, 
3834.

Bailey, Ivon Arthur. Elected mombor, 51,
26.

Bailey, L. C. Thermal conductivities, 
53, 2314.

Baillard, H. Soldor and a r t  of wiping 
cablo splices, 53, 1004.

Baillie, N. L. Foundry working on rail
ways, 53, 2044.

Bain, H. F., Eckel, E . C„ Finlay, J . R ., 
Frey, J .  W., Furness, J .  W., Howefct,
D. F., Julihn, C. E ., Leith, C. K., Logan, 
L., Loughlin, G. F ., McBrido, R. S., 
Road, T. T., Swanson, E. B., Tryon,
F. G., and Bergquist, F . E . Book : 
“ Mineral Economics,” 53, 4804 (review).

Baisch, Erich, and Werner, Max. Mechan
ism of rusting in drops of water, 53, 1324.

Baker, E. M., and Merkus, P . J .  Pb and 
Pb-Sb anodes for Cr plating, 53, 2524.

Baker, R. E. Aluminium, 53, 1684.
Baker, R. M. Effect of Hg vapour on 

sliding contacts, 53, 1784.
Baker, Robert. Elected member, 51, 27.
Baker, Robert S. ft to a transformation 

in hot-forged brass, 53, 1234.
Balanescu, Gr., and Motzoc, Maria D. 

Dotn. of A1 in presence of H 3P 0 4 by 
8-hydroxyquinolino, 53, 3674.

Bales, C. E. P am p h le t: “ Metal W ear in 
the  Refractories Industry ,” 53, 4204 ; 
w hat metal wear moans to ceramic 
industry, 53, 3404 ; sec also Bolo,
G. A.

Balfe, M. P., and Phillips, H. Corrosion 
of m etals by tan  liquors. I I I .—Corro
sion of submerged m etals in movement, 
53, 224 ; IV., 53, 6344.

Balke, Clarence William. Eloctod mom- 
bor, 51, 26.

Ball, A. S. Selection of alloys of Elektron 
typo for casting acroplano parts, 53, 
6234.

Ballard, Archibald H. See Ridgway, R ay
mond R.

Ballard, W. E. Correspondence on “  E x 
periments on Wiro-Drawing. P a rt I I I .  
—Annealing of H.C. Copper Wiros 
Drawn to Varying Degrees of H ard 
ness,”  52, 244; metal spraying as pro
tection against corrosion, 53, 5054 ; 
metal spraying : roviow of process, 53, 
7054.

Ballay, —. Cu alloys and corrosion, 53, 
3344.

Ballay, Marcel. Appns. of Ni in elect, 
industries, 53, 4174 ; eloctrodopn. of 
Ni, 53, 5094 ; electrolytic deposits on 
A1 and its alloys, 53, 2564 ; scientific 
control of oloctro-deposits of Ni and Cr 
in industry, 53, 7074 ; spocial cupro
nickel alloys, 53, 1854; specifications 
for electrodoposits, 53, 7094; ultra- 
rapid Ni plating in Franco, 53, 1374.

Ballay, Marcel, and Lo Thomas, Auguste. 
Cu-Ni ulloys containing Si, 53, 1854.

Bally, J. Al cases and boxes, 53, 2774 ; 
extra light metallic constructions in light 
alloys, 53, 1684; m aterial of textile 
industries—bobbins, 53, 4064.

Banco, R. Book : “ Der Magnesit und 
seine Verarbeitung,” 53, 4204.

Band, William. Sec Chang, W. Y.
Bandei, G. See Tammann, G.
Banerji, D., and Ganguli, Radharaman. 

Deposits of metallic Hg by II.-F . dis
charge, 53, 1784.

Bankwitz, Ernst. Book : “  Die Abhängig
keit der WerkstofTdämpfung von der 
Grösse und Geschwindigkeit der Form 
änderung,” 53, 614 (review); depend
ence of material damping on magnitude 
und rato of deformation, 53, 2024.

Bär, Otto. Sintered Corundum, 53, 5804.
Barbanel, R. Problem of working Mg 

alloys under pressure, 53, 3304.
Barbero, M. Properties of Al castings as 

function of casting temp. Cooling con
ditions and dissolvod gas, 53, 7144.

Barbour, A. H. Electricity, gas, and othor 
fuels as heating agents, 53, 3834.

Barbour, Percy E. Copper, 53, 4714.
Barchmann, Herbert. See Müller, Erich.
Barclay, W. R. Autum n Lecture : 

“  Twenty-Five Years’ Progress in Metal
lurgical Plant,”  52, 19; discussion on 
“ An Investigation of the Effects of 
Hydrogen and Oxygen on the Unsound- 
ness of Copper-Nickel Alloys,” 51, 253.



812 Name Index
Bardenlieuer, P., and Muller, R. Diffusion 

of sprayed-on metal coatings iiito solid 
Fo, 53, 247,1.

Bardin, P, C. Rubbing, polishing, and 
buffing mechanically, 53, 1654.

Bardtke, P. Book : “ Darstellung dor go- 
sam ten Schwoisstochnik,” 53, 4294 {re
view).

Barfield, E. P. Furnaces and kilns, 53, 
1564.

Bargellesi, G. Protection of metallic sur
faces against corrosion, 53, 3584.

Barillon, E. G. Mochanics of fluids and 
ship propulsion (section on cavitation), 
5.3, 2424.

Barker, Pierce. Non-ferrous foundry ingot 
shapes.—I., II ., 53, 4574.

Barker, V. See Walton, R. H.
Barnard, T. R. Use of A1 in collieries, 53, 

5904.
Barnes, Edward. Observations on So and 

Se02 and oxides of Nj, 53, 3394.
Barnes, Le Roy L. Emission of positive 

ions from heated metals, 53, 2324; 
temp, variation of positive ion emission 
from Mo, 53, 2324.

Barnett, S. I .  Gvromagnetic ratios for Ni 
and Co, 53, 5454.

Baroni, A. Li alloys. I .—Thermal and 
X-ray analysis of svstem Li-Sn, 53, 
4374.

Barrett, Charles S. Discussion on Phelps 
and Davey’s paper on “ An X-Ray Study 
of tho Naturo of Solid Solutions,” 53, 
1294; naturo of solid soln. of A1 in ' 
Ag, 53, 4954 ; see also Mohl, Robert F.

Barringer, Lawrence E. Foundry cores 
and core binders, 53, 3814.

Barrs, C. E. Discussion on “ Some Effects 
of tho Addition of Tellurium to Load,” 
51, 84, 85.

Bartells, G. C., and Ekblaw, K. J .  T. 
Prodn. and use of galvanized roofing 
shoots, 53, 5034.

Bartocci, A. See Lucchi, L.
Barton, R. C. See Swift, Ernest H.
Bartunek, E. See Glazunov, Alexander.
Bartuska, R. E. Correspondence on “ Tho 

Physical Properties of Zinc a t  Various 
Stages of Cold-Rolling,” 51, 120.

Bary, J. Cd plating by Udylite process, 
53, 274 ; protection of A1 and its alloys 
by new “ Protal ” process, 53, 6364.

Basch, D. Six competitive types of cast
ings, 53, 5704.

Bash, F. E. See Harvey, Doan.
Basil, John L. See Herschmann, H arry K.
Bassett, Albert Edward. Elected member, 

51, 313.
Bassett, H. Inorganic chemistry, 53, 

1864, 2204.
Bassett, H. N. A1 foil as heat insulator, 

53, 6774; correspondence on ”  Wear 
in the Polishing of Plated and Other 
Surfaces,” 52, 108; heat insulation, 
53, 2754; uses of Cu in buildings.
I.—Cu roofs, 53, 3334.

Bassett, W. H. Be. Developing its use 
in industry, 53, 4354 ; see also Yeatman, 
Pope.

Bastien, Paul. Casting properties of 
m etals and alloys, 53, 5394, 6574; 
dissoln. of corrosion products of light 
and ultra-light alloys, 53, 6314 ; Mg— 
Al-Cu alloys rich in Mg, 53, 5394, 
6234 ; see also Portovin, Albert.

Batcheller, J. R. Bridgo method of testing 
welds, 53, 3734.

Bateman, G. C. Nickel, 53, 1084.
Bateman, J . W. Manuf. of incandoscont 

lamps and their uses, 53, 4604.
Bateman, R. L., and Mathers, F . C. 

Eloctrodepn. of Pb from ditliionato 
baths, 53, 5624.

Bates, L. F. Correlation of somo thermo - 
oloct. and thormomagnotic data , 53, 
6244.

Baud, R. V. Tech. methods of photo
elastic research, 53, 2624.

Bauer, 0 . See Masing, G.
Bauer, 0 ., and Hansen, M. Influonco of 

th ird  m etals on constitution of brass 
alloys. IV.—Influence of Al. Ternary 
system Cu—Zn-Al, 53, 1234; V.—
Influence of Mn. Ternary systom Cu— 
Zn-Mn, 53, 1234.

Bauer, 0 ., and Schikorr, G. Action on 
Al and its alloys, of fuels contg. alcohol, 
53, 2424.

Bauer, 0 ., and Zunkor, P . Effect of temp, 
and impurities on rolling of Zn. I .— 
Rolling tests on electrolytic and refined 
Zn a t  different temps. II .—Effect of 
impurities on rolling of Zn, 53, 2774 ; 
effect on donsity of Zn of deformation 
by cold- and hot-rolling, 53, 6124.

Bauer, 0 ., Vollenbruck, O., and Schikorr, G. 
Potential measurements and dissolution 
tests with Sn-Cu and Zn-Cu alloys, 53, 
1314.

Bauer, 0 ., Weerts, J . ,  and Vollenbruck, O. 
Properties of Monel metal and similar 
Cu-Ni alloys, 53, 1254 , 3474.

Baule, James J. Saving B abbitt by 
covering melting pot, 53, 2684.

Baum, Robert. Sec Griengl, F ra n z ; 
Kremann, Robert.

Baumann, 0 . Al as cause of cancer, 53, 
5294.

Baumeister, Leo. Sepn. of Cd from Zn 
by H 2S, 53, 354.

Baur, C. H. Vom. Elect, furnace and its 
products in U.S.S.R., 53, 5244.

Baur, Hermann. See Vogel, Rudolf.
Baxter, G. P., and Alter, Chester M. 

Atomic weight of Pb from cvrtolito, 
53, 4824.

Baxter, G. P., Curio (Mme.) M., Honig- 
schmid, O., Lobeau, P ., and Meyer, 
R . J . Report of atomic weights com
mission of International Union of 
Chemistry, 53, 1184; th ird  roport of 
cttee. of atomic weights of In te r
national Union of Chemistry, 53, 2304, 
2934.

Beal, George D., Unangst, Richard B., 
Wigman, Holen B., and Cox, Gerald J. 
Occurrence and detn. of Al in foods. 
I I .—Al content of foodstuffs cooked in 
glass and in Al, 53* 194.



Name Index 813

Beard, James Willis Nassau. Elected 
member, 51, 20; hot brass pressings, 
53, 2774.

Bcardman, E. L. See Krivobok, Vsovolod 
N.

Beau, Sidy Le. See Kromann, Robert.
Bechard, C. Uso of bimetallic anodes in 

electrolytic synthesis of alloys, 53, 
4464.

Beck, Fred J., Jr., and McKoehan, L. W. 
Mono-crystal Barkhausen effects in ro ta t
ing fields, 53, 1874.

Becker, Erich. B ook : “ Dio Walzen-
lager,” 53, 5984 ; manuf. of fine castings 
in non-motallic pormanent moulds, 53, 
3794; Ni anodes, 53, 8 9 4 ; roll- 
bearings and their manuf., 53, 1484.

Becker, G. Sec Valentiner, S.
Becker, Joseph A. See B rattain , W alter 

H ;  Sears, R. W.
Becker, K. P a ten t position in field of 

hard metals, 53, 6794.
Becker, Karl. Book : “  Hochschmelzondo 

Hartstoffo und ihre technischo An- 
wondung,” 53, 4264 (review); phys. 
properties of refractory compds., 53, 
3494 ; see also Agto, Curt.

Becker, M. L. Discussion on “ Experi
ments on the  Effects of Variations in 
Mould and Pouring Temperatures on 
the Macro- and Microstructures of Somo 
Low Melting-Point Motals and Alloys,”
51, 45.

Becker, R., and Orowan, E . Discon
tinuous oxtonsion of Zn crystals, 53, 764.

Becker, W. A., Gordon, E. E ., and Wissler, 
W. A. Haynes Stollito cutting tools, 
53, 514.

Beckmann, D. H. H .-F. molting furnaces, 
53, 6624.

Bedel, C. H. Magnetic suscoptibility of 
ferro-silicons rich in Si, 53, 2374.

Bedrow, W. P am p h le t: “ Alfred
Ivrupp,” 53, 2204.

Beduschi, A. Mazzini. Duralumin or 
special steols? 53, 1694.

Beeby, W. L. Handling of m aterials in 
mass-prodn. factory, 53, 5374.

Behar, M. F. Book : “  Manual of In 
strum entation. P a rt I.—Fundamentals 
of Instrum entation,” 53, 2204.

Behre, Chas. H., Jr. Manganese, 53, 4734.
Behrman, A. S., and Gustafson, H. Bo- 

liaviour of activated C with motallic 
water-purification equipment, 53, 2924.

v. Beilchert, Wolf. Advances in welding 
technique, 53, 5884.

Beilhack, Martin. Repeated impact tests : 
dependence of im pact number on falling 
weight and height, 53, 2034.

Beischer, D. See Grube, G.
Belaiew, A. P. See Slavinsky, M. P.
Belasio, Riccardo. B ook : “  Nozioni di

olottrochimica o di analisi olottrolitica,” 
53, 5394.

Beldam, W. R. Development of Auto- 
Kloan strainers, 53, 4644.

Belfiori, 0 . See Oliviero, A.
Belin, M. Ciisting of brass under pressure, 

53, 1514.

Beljawski, G. N. Book : “ Works*
Methods of Metal Testing ” (in Russian), 
53, 2844.

Bell, J . Emission of oloctrons from W 
and Mo under action of soft X-rays 
from Cu, 53, 6124.

Belladen, L. Cathodic disintegration of 
metallic alloys.—III.-IV ., 53, 1864.

Belov, A. F. Book : “  Somo Proportios 
of Light Alloy Shoots ” (in Russian), 
53, 5984.

Belov, A. F., and Repkin, I. S. Effect of 
cold-rolling treatm ent on properties of 
Duralumin, 53, 2944.

Bencko, V. See Dub sky, J .  V.
Bendig, M., and Hirschmüllor, H. Dotn. 

of Mn, Fo, and Ti with B. Lango’s 
photooloct. eolorimoter, 53, 4524.

Bendix, F. Uso of A1 alloys for construc
tion of stills and rectifying apparatus 
for alcohol, 53, 6314.

Benedetti-Pichler, A. A. See Weinstein, 
Lily I.

Benedicks, C. Superconductivity of alloys 
from pliase-thoory point of view, 53, 
6994.

Benedicks, C., and Sederholm, P. Test of 
largo metallurgical microscope of Carl 
Zeiss, Jena, 53, 964.

Bengough, G. D. Corrosion of motals in 
salt solns. and sea-wator, 53, 7044.

Bengough, G. D., and W hitby, L. Paper : 
“  Magnesium Alloy Protection by Selen
ium and Other Coating Processes. Part
I I ,” 52, 85.— Discussion : U. R. Evans, 
88 ; H . Sutton, 89.— Reply to discussion, 
90.

Bengough, G. D., and Wormwell, F. 
Theory of motallic corrosion in light of 
quant, measurements. VI.—Distribu
tion of corrosion, 53, 4424.

Bengston, H., and Pottit, R. E. Alumilito, 
53, 6364; Alumilito process for do- 
corating and protecting Al products, 53, 
2454, 3104, 7054.

Benson, C. See Cranston, J . A.
Bent, Henry E. Aro liquid Na amalgams 

colloidal ? 53, 4934.
Bentley, H. Dio-castings in Al-bronzo, 53, 

5224 ; small-scrow prodn., 53, 6674 ; 
usoful hints on drilling metals, 53, 2164.

Benton, — . H eat-treatm ent w ithout de
trim ental finish, 53, 1604.

Berchen, S. N. See Painton, Edgar.
Berg, P. P. Detn. of degree of dispersion 

of clay-contg. moulding sands, 53, 660.4.
Berger, J . Sources of supply for elect, 

welding particularly d.c. generators, 53, 
5894.

v. Bergkampf, Erich Schwarz. See Schwarz 
von Bergkampf, Erich.

Bergman, Elmer 0 . See Gilkoy, H erbert J .
Bergmann, A. See Guortler, W.
Bergquist, F. E. See Bain, H . F.
Berl, Ernst, and Lunge, Georg. B ook : 

“  Chemisch-technischo Untorsuchungs- 
mothodon,” 53, 574.

Berndt, G. Book : “ Messwerkzeuge und 
Messverfahren für Metallbearbeitende 
Betriebe,” 53, 2204.
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v. Bernewitz, M. W. Metals in Govern

m ent Printing Offico, 53, 106.1.
Bernheim, Jean Flcury-. See Floury-Born- 

heim, Joan.
Bernhoeit, Chr. Operation of directly* 

driven 1500-ton press a t  prossuro of 300 
atm .—I.- IL , 53, 51/1.

Bernhoeft, K. Modern plants for wiro 
drawing.—I., 53, 718/1.

Bernstein, Lewis. Sonsitivo tost for Bi, 
53, 317.4.

Berolzheimer, D. D. See West, Claronco J .
Berowa, Elena. Thesis : “  Verbindungon 

von Goldlogierungon durch Angiosson 
und durcli Loten,” 53, 424/1.

Berry, E. F. Model metal-coating rosearcli 
lab., 53, 256/1.

Berry, J. W. Cold-working of motals, 53, 
163/1.

Bersin, Theodor. Pptn . of H aTo04 as 
hoxamminechromic salt, 53, 370/1.

Bertella, A. Im pact values of some metals 
as dotorminod on now tentative standard 
test-pioco proposed a t  Zurich Congress, 
53, 143/1.

Berthold, R. Capacity and economy of 
X-ray method for testing wolds, 53, 
656/1.

Bertl, Erhard. Elcctrodepositod protec
tive coatings and their uso in wiro and 
cablo industry, 53, 91/1.

Bertrand, E. Reactive paper for detecting 
M o; appn. to detection and rapid dotn. 
in steels, 53, 318/1.

Bethe, G. Cliom. and phys. characteristics 
of photoeloetrically-activo H a content of 
P t  and Pd, 53, 2274.

Beutel, Ernst, and Kutzelnigg, Artur. 
Possibility of following recrystn. of Ag 
by surface colouring with FoCI3, 53, 
227.4; uso of soa-wator for colouring 
metals, 53, 53/1, 719.1.

Bewley, J . P. See Wiley, R . C.
Beyers, E. See John, W. E.
Beynon, C. E. Corrosion fundamentals, 

53, 358.4.
Bhatnagar, S. S., and Kapur, Pyara Lai. 

Magnetic properties of solid solns., 53, 
3034.

Bianelii, C. A1 in equipment of varnish 
manufacturers, 53, 5904.

Bibber, Leon C. Experimental dotn. of 
values of fillet wolds in tension, 53, 401/1.

Bibikowa, V. See Kronmann, E.
Biemiller, Lawrence E. Indust, furnaces 

for gas, 53, 444 ; indust, furnaces for 
gas. XV II.—Ovens in elect, industry 
and for heat-treating, 53, 994.

Bierbaum, Christopher H. Corrosion offects 
of lubricants on boaring surfaces, 53, 
6344.

Bigg, C. W. Sound non-ferrous castings, 
53, 1474.

Biggs, H. C. See Hyslop, J .  F.
Bigsby, V. L. Efficiency of Rli plating 

baths, 53, 447/1.
Bihlmaier, Karl. Correction of Ag baths, 

53, 4474 ; uso of denatured salt for 
silvering brass, 53, 3954 ; see also 
Raub, E.

Bilfinger, R., and Elssner, G. W hat is 
value of “  Panzer ” Cr bath in Cr plating 
tochniquo? 53, 446/1.

Billiter, — . World progross in oloctrolytic 
refining of Cu, Ni, Sn, Zn, Pb, Na, Al, 
and Mg, 53, 1394.

Billiter, Jean. B ook: “ Tochnischo Elek
trochemio,” 53, 634 (review).

Billiter, Jean, Fuchs, F ., and Pfloidoror, G. 
B ook : “ Handbuch der technischen
Elektrochomio. Vol. 2, P a rt 1. Dio 
toclmischo Elektrolyso wässeriger Lösun
gen. B. Anwendungen in dor Chorni
schen Industrie. 1. Anorganischer T eil: 
Elektrolyse des Wassors gotronnto D ar
stellung von Chlor und Alkali,” 53, 607/1 
(review).

Billon, — . See Guichard, — .
Biltz, Heinrich. Simultaneous electrolytic 

dotn. of Pb and Cu, 53, 452/1.
Biran, —  De. Marino appns. of Al, 53, 

4074.
Birch, Francis. Elcct. resistance and 

critical point of Hg, 53, 24.
Bircumshaw, L. L. Gases in motals, 53, 

118/1.
Birett, W. Cold Cr plating, 53, 446/1; 

hard oloctrodepositod Cr, 53, 8 7 4 ; 
modern Cr plating plant, 53, 1364, 
2514, 3104 ; see also Illig, Iv.

Birge, Raymond T. Calculation of errors 
by mothod of least squares, 53, 5374.

Birjukow, J. P. Book : “ Technology of 
Electrical Materials (Metals)” (in R us
sian), 53, 574.

Bitter, Francis. Experiments on nature 
of forromagnotism, 53, 84  ; m agnetiza
tion of ferromagnetic crystals, 53, 3064 ; 
some properties of homogeneously dis
torted cubic ferromagnetic lattices, 53, 
231/1; tropism of crystals, 53, 1924.

Bjurström, R. X-ray analysis of systems 
Fe-B , Co-B, and Ni-B, 53, 6294.

Blackall, A. C. Now bond testing machine, 
53, 6534.

Blackwood, R. R. Is  high ductility an 
im portant property of weld motals? 
53, 403/1.

Blades, — . Sound non-ferrous castings, 
53, 147/1.

Blain, Roy. Soldering and its importance 
to telephone industry, 53, 281/1.

Blair, C. P., and Pond, C. E. Pulverized 
coal for forge furnaces is oxcollont and 
cheap, 53, 2724.

Blake, F. C. Intensity formula for powder 
mothod of crystal analysis, 53, 5544.

Blanc, M. Le, and Erlor, W. Solid soln. 
system Au—Ag and its attackability by 
H N 03, 53, 1844.

Blanchetiere, A., and Arnoux, M. Now 
semi-micro- and micro-dotn. of Mg, 53, 
6484.

Blandy, —• Sound non*forrous castings, 
53, 147/1.

Blank, F. Mosaic structure of crystals, 
53, 3534.

Blattner, Robert Herman. Elocted mem
ber, 51, 27.

Blazey, Clement. Correspondence on
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Thompson’s papor on “ The Case 
Against Standardization of Chemical 
Analysis,”  53, 315/1; see also Walton, 
R . H.

Block, Natalie. Sec Bottgor, W.
Blok, N. I., Naumow, W . A., and llonsliina, 

N. M. Book : “ Qimlitativo Analysis ” 
(in Russian), 53, 283/1.

Blomquist, H. F. Uso of non-ferrous 
service pipes a t  present prices, 53, 596/1.

Blue, R. D., and Mathers, F . C. Eloc- 
trodepn. of m etals and alloys from 
HCONH2 solns., 53, 511/1.

Blume, H. Sn-bronzes with high Pb 
content as novel bearing m aterials in 
automobilo construction, 53, 414/1.

Blumenthal, B. See Hanson, M.
Blumenthal, B., and Hanson, M. In 

fluence of Cd and Pb on properties of 
Al, 53, 120/1.

Blumenthal, Herbert. Detn. of Sb con
tent of commercial Cu, 53, 452/1.

Boas, W. X-ray dotn. of soly. of Cd in 
Zn, 53, 18/1.

Boas, W., and Schmid, E. Lauo diagrams 
with largo diffraction angles, 53, 265/1 ; 
structure of surface of cut metal crystals, 
53, 189/1.

Bochvar. See Botchvar.
Bock, F. K. Diamond and W idia, 53, 

52/1.
Bodenstein, M., H ahn, O., Honigschmid, 0 ., 

and Meyer, R. J .  i 1th report of Gorman 
commission for atomic weights, 53, 
68/1.

Bodmer, A., and Nisollo, L. B ook : 
“ Lo Chauffago au Charbon Pulvoris6,” 
53, 420/1.

Boehm, Wolfgang. Dotg. Pb in mixod 
solder and white motal residues, 53, 
320/1.

Boehm, Wolfgang, and Jorre, Wolfgang. 
Sampling of zinciferous white motals, 
53, 94/1.

Boerner, Martin. Book edited b y : 
“ Kaltwalzbuch,” 53, 598.4.

Boetticher, Martin. Resoarches on capa
bility of conduction of heat of magnosito 
blocks, 53, 210/1.

Bogoljubow, W. A. Book : “  Docarboni- 
zation of Ferromanganese in the Electric 
Arc Furnace ” (in Russian), 53, 598.4;

Bohacek, Karl Albin. Elected member,
52, 15.

Bohn, D. I., and Hoglund, G. O. R e
sistance welding of Al and its alloys,
53, 587.4, 720/1.

Bohner, H. Autogenous wolding of Al 
and its alloys, 53, 331/1 ; behaviour of 
Al and its alloys towards materials of 
chorn. and foodstuffs industries, 53, 
631/1 ; mech. and chem. properties of 
alloys of Al with Cr, Fo, Mg, Mn, Ti, and 
V, 53, 694/1; welding of Al and its 
alloys, 53, 586.4.

Bohner, H., and Vogel, R. Rocrystn. and 
recovery after cold-working of puro Al 
and some age-hardening Al alloys of 
Al-Cu base, 53, 128/1.

Bohner, Hans. Modern metallurgical

methods for increasing purity of Al ; 
tech. significance and operation, 53, 
643/1 ; normal and invorso segregation 
of Al-Cu alloys, 53, 41/1; normal and 
invorso segregation of Al-Cu alloys in 
relation to ra te  of solidification, 53, 
120/1.

Bolchovitinov, N. F. Alloys for pressuro- 
castings, 53, 41/1 ; Al alloys for pistons, 
53, 101/1; quostion of bearing alloys, 
53, 299/1.

Bole, G. A., and Bales, C. E . Roport of 
cttoe. C—8 of A.S.T.M. on refractorios, 
53, 524.4.

Bolitho, Hector. Book : “  Alfred Mond, 
F irst Lord Melchott,” 53, 684/1 (review).

Bollenrath, F. Measurements of ex
pansion of Al casting alloys for motor 
cylinders, 53, 618/1 ; now optical
dilatomoter.—I., 53, 650/1.

Bolton, J. W. See Mooro, H . F. 
Boltunov, J. A. See Zhukov, I. I.
Bombom, B. Book : “ Die nouo Patont- 

und Gobrauchsmustorrocht,”  53, 598/1.
Bommen, B. W. Sec Tronstad, L.
Bondy, Otto. Now Gorman wolding 

symbols, 53, 167/1.
Bonnet, C. F. See McKay, N. H.
Bonnot, Maurice. See Portovin, Albert.
Boon, W. Appn. of pulverized fuel to 

foundry industry, 53, 384/1.
Booth, Harold C. Tumbling barrels for 

finishing, 53, 165/1.
Booth, Harold Simmons, and Guildfrary, 

Sponcor. Bo. IV.—Micro-qual. analysis 
of Bo, 53, 319.4.

Borchers, Heinz. Resistance limits in 
parting of Au, 53, 139/1; thesis: “ Un
tersuchung über Beryllium und das 
System Kupfer-Beryllium,” 53, 424A*

Borchert, W. Rust-protective motal coat
ings, 53, 510/1.

Borgman, C. W. Testing of motallic 
coatings, 53, 196/1.

Borin, F. P. See Botchvar, A. M.
Borlinghause, Gustaf. Measuring temp, 

of Zn baths, 53, 145/1.
Borodulin, M. W. Book : “  Motal Colour

ing ” (in Russian), 53, 283/1; resistance 
of materials for chem. plant, 53, 139/1.

Borrow, G. N. Distribution of stross in 
fillet-welds, 53, 54/1.

Boss, Arno. T hesis: “  Dio doutscho
Hüttenindustrie der Metallegierungen. 
Entwicklung und volkswirtsclie Bedeut
ung der Industrio der Aufbereitung von 
Altmetallen und Rückständen von 
Kupfer, Zinn, Zink, Blei und deren 
Legierungen,” 53, 425/i.

Bosshard, M. Binary Al-Mn alloys, 53, 
10/1, 233/1; conductivity of Al solid 
solns., 53, 694.4.

Boston, 0 . W. Discussion on Morris’s 
paper on “  Machinability of Froo- 
Cutting Brass Rod,” 53, 215A.

Botchvar, A. A. Rational terminology in 
field of heat-treatm ent of alloys, 53,
329.4 ; see also Bachmetew, E . F.

Botchvar, A. A., and Gorew, K. W. 
Structure of hyper- and hypo-eutectic
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alloys, 53, 238/1; structuro of some 
ternary eutectics, 53, 238/1.

Botchvar, A. A., and Maurakli, A. A. 
CoofT. of linear expansion of antifriction 
metals, 53, 439/1.

Botchvar, A. A., and Merkurjow, N. E. 
Rocrystn. of Sn-rich solid solns., 53, 
237/1.

Botchvar, A. A., and Welitschko, I. P. 
Equilib. diagr. of Mg-Zn alloys, 53, 
235/1.

Botchvar, A. M., and Grazianov, A. K. 
Be and its alloys (collection of trans
lations of foreign articles), 53, 113/1.

Botchvar, A. M., Borin, F . P., and Yosolo- 
vich, M. Prevention of liquation in 
white anti-friction alloys by addition of 
Ni, 53, 150/1.

Bottema, J . A. See Jaeger, F . M.
Bottema, J. A., and Jaeger, F . M. Law of 

additive atomic heats in intermotallic 
compds. IX .—Compds. of Sn and Ail, 
and of Au and Sb, 53, 13/1; law of 
additive atomic heats in case of inter
motallic mixed crystals. X.—Ag and 
Au, 53, 14/1.

Bottenberg, Werner. II.-F . induction fur
nace.—V III., 53, 575/1.

Bijttger, W., with Block, Natalie, and 
Michoff, M. Use of Hg cathode, 53, 
646/1.

Bottger, Wilhelm. Book edited by? 
“ Physikatische Methodon der analyti- 
schen Cliemie,” 53, 283/1.

Boulanger, Ch. Protection of A1 or its 
alloys, 53, 23/1.

Bourgeois, — . Some chem. and phys. 
phenomena, 53, 22/1.

Bouton, G. M. See Schumacher, Earle E.
Boutte, A. Autogenous welding applied 

to Cu loco, fire-boxes, 53, 398.1 ; auto
genous welding practice in Franco and 
abroad, 53, 219/1.

Bowen, A. R. See Nash, Alfred W.
Bowen, W. Pyrometric economies, 53, 

457/1, 656.4.
Bower, James Graham. Elected mombor, 

51, 27.
Bowie, Robert M. See Fox, Gerald W.
Bowman, John J. Welding Ai w ith metallic 

arc, 53, 587/1.
Boyd, T. A. Process industries as pur

veyors to motor-car, 53, 597/1.
Boyer, — . Elect, induction furnaco for 

heat-treating and reheating, 53, 156/1.
Bozorth, Richard M. Theory of ferromag

netic anisotropy of singlo crystals, 53, 
231/1.

Bozorth, Richard M., and Dillinger, Joy F. 
Barkhauson effect. I I I .—Nature of 
change of magnetization in elementary 
domains, 53, 8/1.

Brace, P. H. Discussion on Constant’s 
paper on “  The Electron Theory and 
Magnetism,” 53, 231/1.

Bradbury, J . Gas in wire-drawing indus
try, 53, 154k.

Braddick, H. J . J., and Ditchburn, R. W. 
Absorption of light in Cs vapour, 53,
177.4.

Braddock, H. A. Ternary alloy in R och
dale, 53, 72/1.

Bradley, Albert James. Elocted member,
51, 26; correspondence on “ The Con
stitution of tho Aluminium-Rich Alumin
ium-Copper Alloys above 400° C.,” 52, 
117.

Bradley, Albert James, and Jav , A. H. 
Lattice spacings of Fe-Al alloys, 53, 
239/1.

Bradley, Albert James, and Jones, Phyllis. 
Paper : “ An X-Ray Investigation of the 
Copper-Aluminium Alloys,”  51, 131.—
Discussion: C. F . Elam (Mrs. Tipper), 
157; (Miss) M. L. V. Gayler, 157; I. 
Obinata, 158. Reply to discussion, 158.
— Correspondence : N. Ageew, 159 ; D. 
Stockdale, 159.— Reply to correspondence, 
101.

Bradley, F. W. See Yoatman, Pope.
Bradley, R. S. Methods for servicing noble 

m etal thermocouples, 53, 539/1, 569/1.
Brady, George S. Cr plating for abrasion 

and corrosion-resistanee, 53, 508.4.
Brady, James J. Photo-elect, properties 

of alkali metal films as function of thick
ness, 53, 4/1.

Bragg, Leslie B. Short cut to ultima to 
analysis of coal, 53, 384/1.

Brandenberger, E. Material testing with 
X-rays, 53, 655.4.

Brandes, H., and Volmer, M. Theory of 
crystal growth, 53, 354/4.

Brastow, W. C. See Ogburn, S. C.
Brattain, W alter H., and Becker, Joseph A. 

Thermionic and adsorption character
istics of Th on W, 53, 290/1.

Braunbek, Werner. Elect, conductivity of 
Hg a t  high temps., 53, 178/1 ; oloct. 
conductivity of Hg a t  high temps, and 
pressures, 53, 66/1.

Braund, B. K. Throwing power of plating 
solns. with particular reference to certain 
Zn-plating solns., 53, 90/1.

Brazener, —. Discussion on oil-fired fur
naces, 53, 157/1.

Brazener, W. F. Discussion on “ The D is
tribution of Porosity in Coppor Ingots,”
51, 298; manuf. of Cu firobox plates, 
53, 104.4.

Breau, H. Cu and bronze in antiquity, 
53, 680/1; varnish, patina, and paint 
on Cu, 53, 86/1.

Bregman, Adolph. Metal manufg. and 
finishing industries of U.S.A., 53, 4704.

Brennecke, R. See Dickons, Peter.
Brennecke, R., and Franko, A. Elect, 

welding, 53, 589.4.
Brenner, P., Sauerwald, F., and Gatzek, W. 

Formation of blisters during heat-treat- 
m ent of ago-liardenable Al alloys, 53, 
329/1, 6954.

Brenner, Paul. B ook: “  Jahrcsbericht
1932 der Stoff-Abteilung der D.V.L.,” 
53, 60S4 (review); corrosion and pro
tection against corrosion, of Al rolling 
alloys in construction of' airplanes, 53, 
1934; corrosion testing from point of 
view’ of constructor, 53, 133/1 ; corrosion 
tests with D uralplat riveted joints, 53,
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784 ; influence of heat-treatm ent on 
corrosion-resistance of Duralumin, 53, 
774 ; m aterial questions in construction 
of aeroplanes, 53, 1074 ; materials for 
aircraft construction, 53, 4654 ; stress- 
corrosion cracks of light metals, 53, 2424.

Brennert, Sven. Corrosion of Sn. “ E tch 
ings ” and “ black spots,” 53, 784.

Brett, B. Powell. Modern drop-forging 
equipment and its services to railway 
engineer, 53, 1634.

Brian, James. Choosing A1 fluxes, 53, 
4574.

Brick, R. M. See Phillips, Arthur.
Brickwedde, F. G. See Silsbee, F . B.
Bridge, Arthur F., and Hough, Frederic A. 

Cu pipe for gas distribution, 53, 1704.
Bridgman, P. W. Compressibilities and 

pressure coeff. of resistance of elements, 
compd8., and alloys, m any of them 
anomalous, 53, 2934; effoct of homo
geneous mech. stress on elect, resistance 
of crystals, 53, 2304 ; effect of pressure 
on elect, resistance of 15 metals down 
to liquid 0 2 temp., 53, 2304, 2924 ; 
effect of pressure on elect, resistance of 
single metal crystals a t  low temp., 53, 
3414.

Briggs, Charles Frederick. Elected student 
member, 51, 313.

Brinn, James. Dotn. of Pb, Cu, and Mn 
in Mn-bronzo, 53, 7104 ; note for gal- 
vanizers, 53, 2464 ; P in red brass, 53, 
1484.

Brislee, F. J . Corner metals of elect, dis
tribution : Cu, Al, and Pb, 53, 3384.

Brissenden, W. E. See Colo, L. Hober.
Britton, Hubert Thomas Stanley. Electro

chemistry. Cr plating, 53, 1374.
Britton, Hubert Thomas Stanley, and 

Westcott, Oliver Brentwood. Electro- 
dopn. of Cr from tervalent Cr salt soins.
I.—CrCl3 and Cr2(S04)3 baths, 53, 874 ;
I I .—Cr acetate, oxalate, and tartrate  
baths, 53, 2504, 5074.

Britton, S. C., and Evans, U. R . Scientific 
study of protective painting, 53, 5564, 
7064.

Britzke, E. V., and Kapustinsky, A. F. 
Affinity of m etals for sulphur. V.— 
General conclusions, 53, 4874.

Britzke, E. V., Kapustinsky, A. F., and 
Wesselowsky, B. K. Affinity of metals 
for sulphur. IV.—Dissociation of sul
phides of Zn and Mn, 53, 4874.

Brock, J. Al p lant for spirit varnishes 
and cellulose lacquers, 53, 1014.

Brock, M. De. Casting heads in bronze 
foundry, 53, 2064.

Broniewski, —, and Smialowski, — . 
Al-Si allovs.—I., 53, 1 0 4 ; II ., 53, 
4904.

Broniewski, W., and Jaslan, S. Effoct of
0 2 on properties of Cu, 53, 2264.

Broniewski, W., and Lewandowski, — . 
Deoxidizing brasses, 53, 5214.

Broniewski, W., and Smolinski, J .  Struc
ture of Fe-N i alloys, 53, 4384.

Brook, Henry Dronfield. Elected student 
member, 51, 26.

VOL. L in .

Brooke, F. W. Discussion on Constant’s 
paper on “ The Electron Theory and 
Magnetism,” 53, 2314.

Brookes, F. J. Installation and upkeep 
of thormo-couplo pyrometers, 53, 984. 

Brosius, R. Causos of formation of Zn 
dust, 53, 4504.

Brown, D. Demonstration of eddy cur
rents in conductors of various shapes, 
53, 4884.

Brown, Harold Arthur. Elected member,
51, 27 ; nominated as Mombor of Council,
52, 14.

Browne, F. L. Al primer. I.—Durability 
of pain t on longleaf and shortleaf pine,
53, 5924.

Browning, Philip E. Estn. of T1 after 
oxidation with Br, 53, 2594.

Brownsdon, H. W. Nominated as Member 
of Council, 52, 14; discussion on
“ Experiments on Wire-Drawing. P a rt
I I I ,—Annealing of H.C. Copper W ires 
Drawn to Varying Degrees of Hardness,”
52, 242; discussion on “  Some Effects 
of the Addition of Tellurium to Lead,”
51, 87 ; discussion on “ The Distribution 
of Porosity in Copper Ingots,” 51, 297; 
discussion on “ The Physical Properties 
of Zinc a t  Various Stages of Cold- 
Rolling,” 51, 117.

Brownsdon, H. W., Cook, Maurice, and 
Miller, H. J . P aper: “  Properties of 
Some Temper-Hardening Copper Alloys 
Containing Additions of Nickel and 
Aluminium,”  52, 153.— Discussion : D. 
Hanson, 185; E. Vaders, 186; S. L. 
Archbutt, 187; E. H . Bucknall, 187; 
N. F. S. Hubbard, 188; A. J . Murphy, 
188.—Reply to discussion, 189.—Cor
respondence : F. Johnson, 191.— Reply 
to correspondence, 192. 

v. Bruchhausen, F. Book edited by : 
” Anleitung zur qualitativen Analyse,”
53, 2864.

Brückner, Horst, and Seufert, Gert. 
Furnaoo for detn. of ash of solid fuels, 
53, 2734.

Brüggen, M. G. van. See Arkel, A. E. van. 
Brumfield, R. C. Precious m etal alloys 

53, 2354.
Brunck, 0 . Gravimetric detn. of Ca and 

sepn. from Mg, 53, 6484.
Brüning, Hans, and Sieverts, Adolf. 

Elect, resistance between 160° and 310° 
C. of Pd wires charged with H 2, 53, 2904. 

Brunnckow, W. Position and results of 
pressure casting method, 53, 6594. 

Brunovskii, B. K. See Zviagintzev, O. E. 
Bruzzone, T. B ook : “ II calcolo dei

tempi nolle lavorazione meccaniche,” 
53, 4294 (review).

Bryan, J. M. Effect of p h  on corrosion 
of Sn, 53, 2424.

Bryne, B. R. Possibilities of elect, furnace 
in foundry, 53, 6624.

Buchanan, W. Y. Sand testing in foundry, 
53, 3274, 3824, 5224.

Bucherer, H. Th., and Meier, F. W. Quant, 
detn. of Ca by filtration method 53, 
1414.
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Buchholz, H. Autogenous welding of 

Al and its alloys, 53, 331/1.
Buchkremer, R. See Röntgen, P.
Buchmann, W. See Thum, A.
Buchner, Georg. Gr plating light metals, 

especially Al and Al alloys, 53, 252.4 ; 
oloctrolytie prodn. of protoctivo oxide 
films on Al and its alloys especially for 
subsequent colouring, 53, 279/1; Mo 
in m etal colouring, 53, 53/1; rust- 
protecting action of Cd doposits, 53, 
87.4; use of sal-ammoniac in metal 
industry, 53, 164.4.

Büchting, — , and Klemperer, H. Opera
tion and temp, regulation of elect, 
furnaces with current rectifiers, 53, 
716^1.

Buckingham, F. Effects of frost on water- 
charged Pb and Cu pipes, 53, 338.4.

Bucknall, E. H. Discussion on “ E x 
periments on Wire-Drawing. P a rt I I I .  
—Annealing of H.C. Coppor Wires 
Drawn to Varying Degrees of Hardness,”
52, 240; discussion on “  Properties of 
Some Temper-Hardening Copper Alloys 
Containing Additions of Nickel and 
Aluminium,’* 52, 187; discussion on 
“  Some Effects of the Addition of Tel
lurium to Lead,” 51, 86; discussion on 
“ The Application of the Diamond 
Pyram id Indentation Test to Coppor 
and Copper-Rich Alloys in the io rm  
of Thin Strip ," 51, 227; discussion on 
“ The Fatigue-Resisting Properties of 
Light Aluminium Alloys a t  Elevated 
Temperatures,” 51, 170.

Budgen, N. F. Al and Al alloy founding,
53, 266.4; Al metallurgy, 53, 377,4 ;
book: “ Aluminium and Its  Alloys,”
53, 57/1; trend and progress of Al, 53,
406.4.

Budnikov, P. P. Refractory fireclay ware 
produced by dry pressing a t  Cliasov- 
Yarsk p lant “ Ukrogneupor,” 53, 386,4.

Budnikov, P. P., and Endovitsky, B. I. 
Introduction of secondary kaolin in 
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content and refractoriness, 53, 387.4, 
579/1.

Budnikov, P. P., and Mandelgrin, L. L. 
Cliromite-Dinas brick, 53, 274/1.

Budnikov, P. P., and Müller, W. E x 
pansion behaviour of regular and black 
silica brick, 53, 274,4.

Budnikov, P. P., and Tabakov, Z. Ya. 
Magnesite refractories, 53, 580/1.

Bugakov, V. Investigation of “ critical 
interval ” in work-hardoning of “  Ger
m an silver ” and “ aluminium-bronze,” 
53, 50A.

Bugakov, V., and Davidenkov, N. Effect 
of work-hardening on properties of 
brass, 53, 298/1.

Bugbee, Edward E. Book : “ A Text-
Book of Fire-Assaying,” 53, 598.1; 
effect of P t  metals in -asssaying, 53,
94.4.

Bühl, A., and Coeterer, F . Prodn. of 
homogeneous magnetic fields, 53, 323/1.

Bamrn, H. Sec Döblinger, U.

Bunet, P. Induction, furnaces, 53, 523/1; 
induction furnaces (International Con
gress of Electricity), 53, 271/1.

Bunje, —. Fast light m iisers of recent 
construction, 53, 676.'JT

Bunn, C. W. Adsorption, oriented over
growth and mixed crystal formation, 
53, 630.4.

Burden, B. C. Acid core soldor used in 
tolepliono work, 53, 281/i.

Burgers, W. G. Origin of plasticity of 
singlo crystals.—II., 53, 613/1; ro- 
crystn. power and shear hardening in 
Al single-crystals, 53, 188/1.

Burgers, W. G., and Elonbaas, W. Zono- 
like structuro of oloctrolytically deposited 
Ni films, 53, 497,4.

Burgers, W. G., and Ploos van  Amstol, 
J . J . A. Relation between hardoning 
and recrystn. properties associated with 
plastic deformation of metals. IV.— 
Recrystn. of Al single-crystals, 53, 225/1.

Burington, R. S. Book : “ Handbook of 
Mathematical Tables and Formulas,” 
53, 598.4.

Burkhardt, A., and Sachs, G. Influence of 
small am ts. of impurities on mech. and 
chom. (corrosion) properties of Zn, 53, 
697/1,

Burman, J. B. Vote of thanks to, 52, 17. 
Burmeister, Werner. See Schlottor, M.
Burnham, T. H. B ook : “ Special

Stools,” 53, 220.4.
Burns, John L. Sec Sauvour, Albert.
Burrows, G., and Clark, F. L. Mo ro- 

sistanco-furnace of now design, 53, 662/1.
Burstyn, W. Apparatus for purification 

of Hg, 53, 261/1.
Bushmakin, I. N. See Ryssakov, M. W.
Busse, C. See Siobo, P.
Busse, W. Rontgonographic examination 

of largo cliem. apparatus, 53, 325/1.
Butcher, W. T. Correspondence on “ Some 

Effects of the Addition of Tellurium to 
Lead,” 51, 89.

Butler, Raymond R. Eyo protection in 
welding operations, 53, 405,4.

Butts, Allison. Book : “ A Text-Book of 
Metallurgical Problems,”  53, 223.4 (re
view),

Butziger, A. Mist romoval from Cr-plating 
baths with and without oxhaustors, 53, 
29/1.

Byczkov, N. See Akulov, N.
Byers, J. L. Effect of P t  m etals in assay

ing, 53, 94A ; surface effects on assay 
bands caused by metals of P t  group, 
53, 514A.

Caglioti, V. Sec Parravano, N.
Caglioti, V., and Sachs, G. Prodn. of sp. 

tensions by stretching, 53, 229.4 ; roll
ing texture of Zn and Mg, 53, 130^4. 

Caillon, A. See Fleury R. do.
Caillon, A., and Fleury, R . 'd e . Melting 

Mg : casting in green sand, 53, 149/1. 
Calcott, W. S., and Olivo, Theodore R. 

Choosing and using m aterials for chom. 
p lant construction, 53, 83^1.
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Caldwell, Frank R. Tlicrmoelect. proper
ties of P t-R h  alloys, 53, 301/1.

Calfee, R. K. See McHargue, J .  S.
Calhane, D. F., and Albor, C. Malcolm. 

Ta and Nb cathodes versus P t  cathodes 
for electro-analysis, 53, 310/1, 711/1.

Callendar, G. S. Roduction of P t resist
ance thormometers to internat, tomp. 
scalo, 53, 98/1.

Callendar, L. H. Correspondence on “ The 
Electrical Conductivity of Aluminium 
W ire,” 51, 214; dotn. of Si in Al, 53, 
30/1 ; paper : “  Graphitic Silicon, Heat- 
Treatment, and the Electrical Conduct
ivity of Aluminium,”  51, 199.— Discus
sion : A. G. C. Gwyor, 20G ; T. Turner, 
207 ; R. Soligman, 208 ; W. Rosenhain, 
209; (Miss) M. L. V. Gaylor, 210.— 
Reply to discussion, 210.

Cambi, L. Hoavy non-forrous motals in 
Italy , 53, 4704.

Cambi, L., and Toja, V. Electrolytes for 
Zn. I.—Purification from Ni, 53, 139/1.

Campbell, A. B. See Capp, J . A.
Campbell, C. Cr plating, 53, 884 ; trea t

m ent of P t- I r  scrap, 53, GO 14.
Campbell, F. H., and Hook, R. H. Reduc

tion of Fo*" salts by Ilg  (Borar’s 
method), 53, 3174.

Campbell, H. L. Influence of hum idity 
on proportios of dry-sand corcs, 53, 
573/1.

Campbell, W. E. Sensitivo method of 
measuring corrosion, 53, 502/1.

Campbell, William. Book : “ Greek and 
Roman Plated Coins,” 53, 0844 (review).

Campbell, William, and Timm, E. E. 
Report of ctteo. B -2 of A.S.T.M. on 
non-ferrous m etals and alloys, 53, 4014, 
485/1.

Canac, François. Method of corrosion and 
susceptibility to corrosion of metals by 
diffusod light, 53, 2434.

Candea, C., and Sauciuc, L. I. Detection 
and sepn. of chem. elements of second 
group (Pb, Hg” , Bi, Cu, Cd), 53, 4514 ; 
detection and sepn. of chem. elements 
of third analytical group, 53, 4514.

Candy, R. H. Prevalence of Pb poisoning 
in India, 53, 4734.

Canfield, R. H. Internal friction ofe Fo 
and Fo alloys, 53, 3034.

Canneri, G. Alloys of P r and Al, 53, 3494 ; 
alloys of P r and Mg, 53, 4384.

Canneri, G., and Rossi, A. H eat of forma
tion of La and Mg, and La and Al 
compds., 53, 124/1.

Capello, E. See Sulliotti, G.
Capère, —. Automobilo machinory in

1931, 53, 4664.
Capp, J. A. R eport of ctteo. B - l  of 

A.S.T.M. on Cu wire, 53, 3334.
Capp, J . A., and Campboll, A. B. Report 

of soctional ctteo. of A.S.T.M. on Zn 
coatings of iron and stool, 53, 2474, 5034.

Carlton, Eric Howard Aston. Elected 
membor, 51, 314.

Carlz, J . Franklin. How much does it 
cost to  train  foundry apprentices ? 53, 
4 >A.

Carnochan, R. K. See Cole, L. Heber.
Carpenter, (Sir) H. C. H. Egyptian axo- 

hoad of great antiquity, 53, 114.4; 
metuls in servico of human Jife and 
industry, 53, 421.il, 533.1.

Carr, W. M. Indust, usos for gas, 53, 383-1.
Carrero, J. Gonzalez. See Montequi, R.
Carriga, J . Vasquez-. See Vasquez-Carriga, 

J  .
Carson, Robert W. See MacGalian, Paul.
Carter, Allen W. Finishing of brass starap- 

ings for automotive hardware, 53, 534.
Carter, F. E. Effect of P t  metals in 

assaying, 53, 944.
Carter, Glenn 0 . Phases of gas welding, 

53, 4034.
Carter, J . F. Al primer. I I I .—Mill prim 

ing and trado promotion, 53, 5924.
Carter, James H. X-ray investigation of 

Fo-Cu system. Study of corrosion of 
galvanized shoot iron, 53, 794.

Cartland, J . Discussion on H u n t’s paper 
on “ Somo Aspects of the Selection of 
Engineering Materials,” 53, 4754.

Cartwright, C. Hawley. Radiation therm o
piles for uso a t liquid a ir temps., 53, 
5154.

Cartwright, W. Sec Alkins, W. E.
Casberg, Carl H., and Schubert, Carl E. 

Investigation of core oils, 53, 3274.
Cashman, R. J., and Huxford, W. S. 

Photoelect. sensitivity of Mg, 53, 5454.
Castelain, —. Organization of foundry for 

varied small castings in bronze and Fo, 
53, 2674.

Cathcart, A. N. Correspondence on “  Noto 
on tho Green Patina on Copper. E x
amples from Elan Valloy (Wales) and 
Dundalk (Ireland),” 52, 99.

Cawood, W., and Patterson, II. S. Capil
lary depressions of Hg in cylindrical 
tubos and somo errors of glass m ano
meters, 53, 3734.

Cazalet, Peter Victor Ferdinand. See R us
sell, Alexander Smith.

Cazaud, R. Fatiguo of metals, 53, 2304 ; 
resistance to fatiguo of somo Al casting 
alloys, 53, IS 14.

Centnerszwer, M., and Holler, W. Kinetics 
of conversion of ions of motals into 
neutral atoms under influence of metallic 
Zn, 53, 214.

Chadwick, Richard. Discussion on “ Tho 
Application of tho Diamond Pyram id 
Indentation Test to Copper and Copper- 
Rich Alloys in tho Form of Thin Strip,”
51, 228; paper: “ The Physical Pro
perties of Zinc at Various Stages of Cold- 
Rolling,’ * 51, 93.— Discussion : H . W. 
Brownsdon, 117; W. J .  P. Rohn, 117;
C. H. M. Jenkins, 117.— Reply to discus
sion, 118.— Correspondence : R . E. Bar- 
tuska, 120; A. Smekal, 121.— Reply to 
correspondence, 121.

Chaintreuil, J . Metallurgical problems on 
naval construction, 53, 4674.

Chalfin, E. W—Th problem. I.—Activa
tion of W contg. Th, 53, 2904.

Challansonnet, Jean. Be and its allovs, 
53, 5454.
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ber, 51, 313.
Chalmers, B. See Andrade, E. N. da C.
Chalons, — Try-. See Try-Chalons, — .
Chandelle, R. Pp tn . of Ca by K4Fe(CN)e, 

53, 515A .
Chang, W. Y„ and Band, William. 

Thermomagnetio hysteresis in stool, 53, 
547/1.

Chapiro, J . A., and Vessolovski, — . 
Physico-chem. proporties of natural and 
artificial graphite, 53, 1584.

Chaplet, A. Cu in refrigerating apparatus, 
53, 4134 ; manuf. of cocks and taps— 
use of cupriferous motals in this 
industry, 53, 5934 ; somo vory ancient 
formuke for prepn. of Cu alloys, 53, 
3774.

Chapman, Cloyd M. Rapid dotoction of 
ratos of corrosion with simplified appar
atus, 53, 5014.

Chapman, Cloyd M., and Hoss, R. E. 
Report of cttoo. E -8  of A.S.T.M. on 
nomenclature and definitions, 53, 5364.

Chapman, E. D u c tility : measuro of
cloanlinoss, 53, 2194.

Charrin, V. Alundum, refractory alum in
ous product, 53, 2104 ,* bauxito and Al, 
53, 4714.

Chase, Herbert. Tomp.-sensitivo compds., 
53, 538/1.

Chaston, J. C. Discussion on “ An In 
vestigation of the Effects of Hydrogen 
and Oxygen on tho Unsoundness of

• Copper-Nickel Alloys,” 51, 250 ; discus
sion on “ Interpretation of tho Tonsilo 
Test (W ith Roforonco to Load Alloys),”
51, 61.

Chaudron, G. See H6ronguel, J . ; Herzog, 
E.

Chaudron, G., Garvin, M., and Villachon,
A. Apparatus for testing resistance to 
pressuro of refractories a t  high temps., 
53, 1594.

Chavy, R. Phys. and mech. properties of 
pure Ni, 53, 3384.

Cheitel, — • Detection and dotn. of Pb 
in.preserving cans, 53, 7114.

Cheilly, V. Bells, hand-bolls, and carillons, 
53, 6584.

Cherry, K. M., and Finlayson, F . E. Con
struction and appn. of Calrod heating 
units. I .- I I .—Calrod unit, 53, 7164.

Chesters, J. H., and Rees, W. J . Refrac
tory materials for induction furnace, 53, 
6634 ; use of unbum t bricks for linings 
of induction furnaces, 53, 273/1.

Chevenard, Pierre. Elect, proporties of 
Ni-Fo alloys, 53, 3484 ; indust, d ila ta
tion pyrometers, 53, 9 8 4 ; indust.
mechanically recording oxtensometor, 
53, 518/1; installation and organization 
of modern metallurgical lab., 53, 4694.

Chiarottino, A. New colour reaction for 
Co, 53, 6454.

Chlopin, N. Y. Potontiomotric detn. of 
Cr*’* anhydrido in Cr plating baths, 53, 
2524.

Chlopin, Vitalius? with Polessitsky, A., 
R atner, A,, and Tolmatscheff, P .

Relationship between solid *soIns. and 
m ixtures of crystals, and conditions 
under which true oquilib. between mix
tures of crystals and solns. can bo experi
mentally realized, 53, 3504.

Chloupek, Jaroslav, and Danes, Vladislav Z. 
Universal autom atic filtration apparatus, 
53, 6504.

Chodakow, J. W. Book : “ Principles of 
Electrochemistry and Corrosion Studies,” 
53, 173/1.

Choubine, M. I. Dotn. of small quant, of 
Zn in Al, 53, 2604.

Choulant, H. “  Chrogo U42,” 53, 2424.
Christiansen, V. Hardening of non-ferrous 

alloys, 53, 94.
Christie, J . L. Sec W ebster, W. R.
Christman, J . N. H. Experiences with 

cavitation, 53, 804.
Chrobak, Ludwik. X-ray scattering power 

of metallic Ag for K a Cu radiation, 53, 
4844.

Churakov, M. V. Rapid method of estim at
ing Cu in brass, Al alloys, &c., 53, 3204.

Churchill, H. V. Spoctrographic analysis, 
53, 4514.

Cialdea, Umberto. Restoration of antique 
bronzes, 53, 1084.

Cichocki, Jean. Diffusion of positive ions 
of salts through Cu a t high temp. 
Analysis of ions emitted with aid of 
mass-spectrograph, 53, 664.

Cinamon, Lionel. Commercial Rh plating, 
53, 304.

Clarens, J., and Lacroix, J .  Vol. detn. of 
Al, 53, 95/1; vol. detn. of Mg in presence 
of frco acid and alkali motals, 53, 259/1.

Clark, Alfred. See Ewing, D. T.
Clark, C. L. See Whito, A. E .
Clark, F. L. See Burrows, G.
Clark, George L. B ook: “ Applied X-

rays,” 53, 606/1 (review); decade of 
applied X-ray research, 53, 3544.

Clark, George L., and Smith, Howard A. 
Occurrence of CuAI, in Duralumin, 53, 
2944.

Clarke, Beverly L. Service of analytical 
cliom. to research, 53, 1404.

Clarke, Beverly L., and Wooton, Loland A. 
Detn. of Ca in Pb-Ca alloys of low Ca 
content, 53, 7104.

Clarke, R. R. Fundam entals of brass 
foundry practice.—X X V III., X X IX ., 
53, 2674.

Clarke, S. G. Detection and significanco 
of porosity in oloctrodepositod Cd coat
ings on steel, 53, 506/1, 706/1; tests of 
thickness of protective Cd coatings on 
stool, 53, 506/1; see also Macnaugntan,
D. J .

Clasen, Andrew Joseph. Elected member,
52, 15.

Class, George M. Appn. of carbide-alloy 
tools to tu rre t lathes, 53, 3914.

Clauder, Otto E. Dotn. of To as crystalline 
To and as TeOz, 53, 2594.

Claus, Willi. “  Ageing phenomena ” of 
Zn-sprayed castings, w ith special regard 
to mech.-tech. properties of cast iron,
53, 5564; new form of phosphorus
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deoxidizing agent, 53, 98/1 ; process for 
producing high-quality largo castings of 
A1 light alloys, 53, 377/1, 714/1.

Claus, Willi, and Goodoritz, A. H . F. 
Book: “ Gogossono Métallo und Logior- 
ungen,” 53, 288/1 (review) ; cast
“ Al-bronzes,” 53, 233/1.

Clausmann, — . See Guichard, — .
Claussen, R. A., and Olin, H. L. Somo 

now organic addition agents for Cd 
electroplating, 53, 249/1, 507/1.

Clay, H. H. Drainago and sanitary work, 
53, 401/1.

Cleland, William. Obituary notico, 52, 250.
Clément, C. Thermostatic bimetal, 53, 

401/1.
Clements, F. 0 . Lim itation of our funda

mental knowledge of properties of 
metals, 53, 434.4 ; resoarch and Ameri
can Society for Testing Materials, 53,
535.4.

Clendinning, W. R. Improving automatic 
control by recorder chart interpretation, 
53, 500A.

Clews, F. H., and Groon, A. T. Signi
ficance of permeability of gases in rela
tion to texture and indust, usage of 
refractory materials, 53, 380/1.

Clifton, John Christopher. Elected mem
ber, 51, 27.

Cloud, W. F. Causes and methods of com
bating tank corrosion, 53, 81/1.

Clough, Victor. Ni in printing industry, 
53, 253/1.

Cochet,—. »SccHardouin,— .
Cochran, Ralf S. Design of heat-rosisting 

castings, 53, 020/1.
Cockrell, Wayne L. Lasting alloy for 

corrosive service, 53, 493/1.
Coehn, Alfred. Assumption of transport 

of electricity by 0 2 in metals, 53, 00/1.
Coehn, Alfred, and Sperling, K urt. Contri- 

bution of protons to elect, conduction in 
metals. I I I .—Photographic plate as 
indicator, 53, 015/1.

Coeterer, F. See Bühl, A.
Coggon, H. F. Foundry mechanization, 

53, 382/1.
Coghlan, Rapier R. Pulverized coal : 

significance of its analysis to consumer, 
53, 384/1.

Colbeck, E. W. Discussion on Bradloy and 
Ja y ’s paper on “ The Lattice Spacings of 
Iron-Aluminium Alloys,” 53, 239*4.

Colby, S. K. Metal industries. Sympos
ium on their record in 1932 and pro
spects for 1933.—Aluminium, 53, 470/1.

Colcord, F. F. Discussion on Clark and 
Heimrod’s paper on “ Recovery of 
Precious Metals from Electrolytic Copper 
Refining a t the Canadian Copper R e
finers Plant, Montreal East, Quebec,” 
53, 199/1.

Cole, L. Heber, Camochan, R. K., and 
Brissonden, W. E. Suitability of certain 
Canadian sands for use in sand-blasting, 
53, 000/1.

Cole, Sandford S. Relation of crushing 
strength of silica brick a t  various temps, 
to other phys. properties, 53, 211/1.

Coles, Henry L., and Withrow, Jam es R. 
Zr. VII.—Corrosion-resistanco of Zr 
alloys, 53, 79/1.

Coles, S. Cowper-. See Cowper-Colos, S.
Collins A. Frederick. B ook: “  The Metals, 

Their Alloys, Amalgams, and Com
pounds,” 53, 004/1 (review).

Collins, Albion George. Elected member,
52, 15.

Comstock, George F. Experiments with 
Zr and zirconia refractories, 53, 210/1 ; 
use of Ti in stoolmaking, 53, 079.4.

Comstock, Gregory J. Now developments 
in hard carbido m aterials, 53, 391/1.

Cone, Edwin F. Hoat-troatm ent of Bo- 
Cu, 53, 717.4.

Conlon, John F. See Rogers, Raymond R.
Connor, E. D. Relation of phys. tests to 

quality and service value, 53, 403.4.
Conover, Julian D. Zn in 1932, 53, 474*4. 
v. Conrady, H. Sec Malz, H.
Constant, F. W. Electron theory and 

magnetism, 53, 231/1; microstructure of 
somo magnotic alloys of high P t  con
centration, 53, 351/1; see aho Allen, 
Robert J . ; Mooro, D. H.

Constant, F. W., and Allon, R. J . Satura
tion magnetization of pure cubic Co,
53, 089*4.

Cook, J . W. See Silsboo, F. B.
Cook, Maurice. See Brownsdon, H . W.
Cook, Maurice, and Larko, Eustace C. 

P a p er: “  The Application of the
Diamond Pyramid Indentation Test to 
Copper and Copper-Rich Alloys in the 
Form of Thin Strip,”  51, 215.— Discus
sion : G. A. Hankins, 22G; W. Roson- 
lm in ,‘227; E. H. Bucknall, 227; R. 
Chadwick, 228; Sir H. Fowler, 228.— 
Reply to discussion, 228.—Correspondence: 
E. Mills, 231.— Reply to correspondence, 
232.

Cook, Maurice, and Miller, H . J .  Further 
correspondence on the paper on “  The 
Effect of Different Elements on the 
Annealing and Grain-Growth Charac
teristics of Alpha Brass,”  52, 247.— 
Reply to correspondence, 249.

Cook, Raymond. Preheating, 53, 404*4.
Cookson, — . H eat-treatm ont without 

detrim ental finish, 53, 100/1.
Coon, E. D., and Daniels, Farrington. 

Isothermal calorimeter for slow reactions, 
53, 454.1.

Cooper, Robert William. Elected mombor,
51, 27.

Cooper, W. J. Machine moulding equip
m ent, 53, 153/1.

Cope, E. T. See Corey, D. H.
Coquelin, — . Retarding ageing of high- 

resistance light alloys, 53, 212*4.
Corbi, D. See Gallo, G.
Corbin, Milford H. Appn. of finishing 

materials on Zn, 53, 300/1.
Corey, D. H., and Cope, E. T. Sockets of 

low-melting alloy best for wire-rope test 
samples, 53, 415/1.

Cornelius, Heinz. See Esser, Hans.
Cornell, William Bouck. See Glover, 

John George.
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52, 13.
Cotel, E., and v. Pattantyus, I. Calcu

lation of rolling work, 53, 1614.
Cotrutz, C. Sec Otin, C.
Cotton, F. T. Sec Fanning, R . W.
Cournot, Jean. Detn. of loss in weight 

in corrosion tests of metallurgical 
products, 53, 6334 ; study of corrosion. 
Recent progress in protection of metals 
and alloys, 53, 1344; testing shoot 
motals by cupping, 53, 384.

Courty, A. Casting of Al alloys, 53, 
2674.

Cousins, C. R. Eloctroplating Cu on 
Manganin, 53, 6394.

Couture, M. Gasomotric dotn. of Cr, 53, 
5154.

Couturier, M. Conventional signs and 
symbols in autogenous welding, 53, 
4054 ; for teaching autogonous welding 
and oxy-cutting, 53, 6744.

Cowper-Coles, S. Modern oloctrodopn. of 
motals, 53, 2544

Cox, Charles Raymond. Eloctod member,
52, 15.

Cox, E. G. Bronzo founding industry in
1932, 53, 2064.

Cox, Gerald J. See Beal, Goorgo D.
Cox, Gerald J., and Dodds, ^£ary L. 

Composite roagont for Ca, 53, 3174.
Craig, G. L., and Klopsch, O. / .  Fabrica

tion and properties of seamless phos- 
phorized arsonical Cu tubing, 53, 2124.

Craig, R. J . Correspondence on Thomp
son’s paper on “ The Case Against 
Standardization of Chomical Analysis,”
53, 3154.

Craighead, C. M. See H artm an, F . V.
Crampton, D. K. Discussion on Malm's 

paper on “ Variations in Microstructuro 
inherent in Processes of Manufacturing 
Extruded and Forged Brass,” 53, 1614 ; 
discussion on Morris’s paper on 
“ ^lacliinability of Free-Cutting Brass 
Rod,”  53, 2154 ; lioading properties 
of brass wire, 53, 2344 ; see also Mathow- 
son, C. H .

Crampton, D. K., and Croft, H. P . Froo- 
cutting brass : machinability of various 
alloys, 53, 1634.

Crane, E. V. Book : “  Plastic Working 
of Metals and Power Press Operations,” 
53, 3364 (review).

Cranston, J . A., and Bonson, C. Factors 
affocting ratio of adsorption of radium - 
B and radium -C on Ni, 53, 3394.

Crary, A. P. Thormal conductivity of 
Achoson graphite, 53, 6624.

Craxford, S. R. Eloctrocapillary maximum 
for Hg electrode in contact with soln. 
contg. Hg* ions, 53, 4834.

Creutzfeldt, W. H. Metallic coatings as 
protection against corrosion, 53, 1344.

Critchett, James H. Discussion of sym
posium on ductility of weld metal, 
53, 2194 ; recent advances and future 
expectations of oxy-acotvlene process, 
53, 5884.

Croit, H. P. See Crampton, D. K.

Crome, — . Hoat-troatm ent w ithout de tri
mental finish, 53, 1604.

Crook, Welton J . Book : “ Table of Arc 
Spectrum Linos Arrangod in Order of 
W avo-Length,” 53, 5984.

Crossley, M. L. Preparatory stago of 
research, 53, 5354.

Crow, — . Discussion on oil-firod furnaces, 
53, 1574.

Crow, T. L. Discussion on possibility of 
standardizing oloctrodoposits, 53, 
5114.

Crowe, John J., Kinzel, A. B., and Millor, 
W. B. Wold tests, 53, 4054.

Crowell, Joseph F. Centrifugal casting in 
American Navy, 53, 2684.

Crowell, W alter S. See Wiso, Edm und M.
Crown, J. E. Casting bronzo which 

retains fluids under high prossuro, 53, 
2674.

Cruess, W. V. See Mrak, E. M.
Cruise, A. J. Use of gaseous fuel in South 

Wales industries, 53, 3834.
Cryder, D. S., and Gilliland, E. R. H eat 

transmission from metal surfaces to 
boiling liquids. I.—Effect of phys. 
properties of boiling liquid on liquid 
film cooff., 53, 4624.

Cunningham, J. Deep-drawing qualitios 
of th in  sheots, 53, 2134.

Cuno, Chas. W. Pumps, 53, 4634.
Cuny, L. Quant, dotn. of KtNaCo(N02)* 

and use in detn. of K, 53, 3704.
Curie, (Mme.) M. See Baxtor, G. P .
Curtis, Frank W. Milling with carbido 

insert cutters, 53, 3924.
Curzon, — . Discussion on H un t’s papor 

on “ Somo Aspects of tho Selection of 
Engineering Matorials,” 53, 4754.

Cuthbertson, J . W. Eloctrodopn. of Ni 
and Cr, 53, 884 , 5584 ; fatigue testing, 
53, 5674; pa p er: “  The Fatigue-
Resisting Properties of Light Aluminium 
Alloys a t Elevated Temperatures,’* 51, 
163.—Discussion : D. Hanson, 174;
J .  D. Grogan, 175; R . Soligman, 175, 
180; E . H . Bucknall, 176; W. C. 
Deveroux, 177; W. Rosonhain, 177.— 
Reply to discussion, 178.—Correspond- 
ence: L. Aitchison, 179; Francis C. 
Frary.—Reply to correspondence, 181 ; 
see also O’Neill, Hugh.

Cutler, James L. Pb mould used to euro 
rubber hoso, 53, 1714.

Cuvelier, B. V. J . Microchom. dotn. of K, 
53, 3704.

Daeves, Karl. Effect of compn. and pro- 
treatm ont of stools on life of protectivo 
coatings, 53, 6384.

Dahl, A. I. See Rocsor, Wm. F.
Dahl, 0 . Process of pptn. of age-hardon- 

ablo Si-Ni alloys, 53, 3484.
Dahl, Theodor. See Hoff, Hubert.
Dahlquist, Yngve Esbiörn Arcarlins. 

Elected mombor, 51, 27.
Daneä, Vladislav Z. See Chloupek, Jaro- 

slav.
Daniels, Farrington. See Coon, E. D.
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Dannatt, C. Enorgy loss testing of m ag
netic materials utilizing singlo strip 
specimen, 53, 7114.

Darbyshire, J. A., and Dixit, K. R. Nature 
of polish layers, 53, 0924. 

d’Ardigny. Sec Ardigny.
Darroch, D. G. Developments in formula

tion and testing of pain t protective 
films, 53, 4444.

Dausch, H. See Frick, C. 
Davey, Cyril Frederick. Elected member, 

51, 314.
Davey, Wheeler P. Discussion on E d

munds and Fuller’s paper on “ Relation 
of Crystal Orientation to Bonding Quali
ties of Rolled Zinc Alloy,” 53, 1274; 
mechanism of crystal growth, 53, 0284; 
see also Phelps, Robert T.

Davey, William Kendall. Eloctod mom- 
bor, 51, 314.

Davidenkov, N. B ook: “ The Mechanical 
Properties and the Testing of Metals ” 
(in Russian), 53, G824; see also
Bugakov, V.

Davidenkov, N., and Vitman, F. Residual 
stross in brass cartridges, 53, 2994. 

Davie, T. A. S. See Loveless, A. H. 
Davies, C. E. Rolling-mill of futuro, 53, 

1614.
Davies, Earl Claudius Hamilton. Book : 

“ Fundamentals of Physical Chemistry,” 
53, 1734.

Davies, W. L. Metallic contamination in 
processing, 53, 3564.

Davis, A. F. Maintenance costs cut by 
arc welding, 53, 6724; repair of A! 
crankcases, 53, 7204.

Davis, C. H., and Harder, 0 . E. Roport 
of cttoo. E—4 of A.S.T.M. on motallo- 
graphy, 53, 754, 4404.

Davis, H. W. P am p h le t: “ Platinum
and Allied Metals in 1931,” 53, 4214. 

Davis, R. L. Rodosignod pofc improvos 
monotypo casting oliicioncy, 53, 1544. 

Davis, T. R. Vontilating university lab., 
53, 5664.

Dawidenkow. Sec Davidenkov.
Dayton, Russell Wendt. Docarburizing 

Fo-Ni-Cr alloys, 53, 4374, 5394.
De Biran. See Biran. 
De Brock. See Brock, 
de Dudzeele. See Dudzeolo. 
de Fleury. See Floury.
De Golyer, E. See Yeatman, Pope.
de Haas. See Haas. 
de Jessey. See Jossoy. 
de Lempdes. See Lompdoa. 
de Smet. See Smet. 
de Sweemer. Sec Sweemor. 
de Winiwarter. See Winiwarter.
Dean, R. S. Sec Gottschalk, V. H.
Dean, R. S., and Koster, J . Disoussion 

on Phelps and Davey’s paper on “ An 
X-Ray Study of tho Nature of Solid 
Solutions,” 53, 1294.

Debacher, M. D. Sec ICloostcr, H . S. van. 
Debucquet, L., and Volluz, L. Micro

analysis of Mg as triple forrocyanido of 
Mg, Ca, and hoxamethylenotetramino, 
53, 5654.

Decheri, E. Forging and stamping light 
and ultra-light alloys, 53, 667/1 ; forging 
and stamping of light and ultra-light 
alloys. I.— Observations on pouring of 
metal (contd.), 53, 214/1, 3904.

Dede, L. Eloctrodo material for spark 
spoctroscopy, 53, 552/1; standard and 
precision weights of Mo-Cr-Ni alloy, 53, 
5524.

Deem, A. Garrell. See Smith, G. Frodorick.
Dehlinger, U. Addendum to : now addi

tions to rocrystn. theory, 53, 700/1; 
laws of transformation in solid stato of 
metals, 53, 7004 ; moaning of origin of 
superconductivity, 53, 6154; now addi
tions to thoory of rocrystn., 53, 189/1; 
transformations of solid m etal phasos, 
53, 7o4.

Dehlinger, U., and Glockor, R. Existence 
of resistance limits in solid solns. with 
random atomic distribution, 53, 1864.

Dehlinger, U., and Wiest, P . Doos change 
in lattice constants in formation of solid 
solns. depend on grain-sizo? 53, 1914.

Dehlinger, U., Osswald, E ., and Bumm, H. 
Transformation of singlo crystals of Co, 
53, 2404.

Deja, Bruno. Investigations on stamping 
tools, 53, 214/1.

del Fresno. Sec Fresno.
Deleuse, A. Methods of testing and con

trol for moulding sands, 53, 2074.
Delin, J.-R . Management and warehous

ing of foundry sands. Metals and m ate
rials having good rosistanco to abrasive 
action of foundry sand, 53, 2704.

Della Floresta, Ercole Trigona. Eloctod 
member, 51, 26.

Deller, Anthony William. Book : “ Prin
ciples of Paten t Law for tho Chemical 
and Metallurgical Industries,” 53, 2244 
(review).

Delon, J . Dovolopmont of underground 
H .T. cables, 53, 5334.

Demmer, A. Thesis : “ Dio Lagermotallo 
auf Bloi-Zinn Basis,” 53, 4254.

Denecke, Walter. Corrosion research and 
new mothods of testing metals for resist
ance to corrosion and erosion, 53, 6344.

Deniges, Georges. Appn. of catalysis to 
detection of certain cations. Detection 
of Ag and Cu. Appns. of method, 53, 
5144 ; characterization of clioin. nature 
of substanco by its catalytic properties. 
Caso of Ag, 53, 3184.

Denina, Ernesto. Representation of poly- 
nary systems, 53, 754.

Dennery, Ch. Foundry furnacos fired by 
heavy oil, 53, 523/1.

Denny, H. S. Ag—its place as currency, 
53, 681/1-

Deretschej, E. G. Book : “ Production of 
Non-Ferrous Motal Alloys ”  (in R us
sian), 53, 1734.

Derickx, Nestor Aloise Corneille. Elected 
momber, 51, 313.

Deright, Robert E. Soly. of Ag in H g .~
II., 53, 551/1.

Desch, C. H. Eloctod Vico-President, 51, 
26 ; agoing and ago-hardening in metals,
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53, 349*4 ; discussion on “ Experiments 
on the Effects of Variations in Mould 
and Pouring Temperatures on the Macro- 
and Microstructures of Some Low Melt
ing-Point Metals and Alloys,” 51, 45; 
discussion on “ Interpretation of the 
Tensile Test (With Reference to Load 
Alloys),” 51, 62; discussion on “ Some 
Effects of the Addition of Tellurium to 
Load,” 51, 86, 90; discussioti on “ The 
Equilibrium of the Reaction Between 
Steam and Molten Copper,” 51, 274.

Desgranges, A. Teaching of autogenous 
welding, 53, 6744.

Deshpande, P. Y. See Prasad, Mata.
Detourmignies, — . Bronzo foundry prac

tice, 53, 5714.
Devereux, W. C. Discussion on H unt's 

paper on “ Somo Aspects of the Selection 
of Engineering Materials,” 53, 475*4 ; 
discussion on “ Tho Fatigue-Resisting 
Properties of Light Aluminium Alloys 
a t  Elevated Temperatures,” 51, 177; 
heat-treating and forging somo light 
alloys, 53, 474, 48/1; high-strongth 
sand-casting A1 alloys, 53, 3264;
review of recently-introduced Al alloys, 
53, 2334: special light alloys for
aircraft, 53, 1214, 5494.

Dhavernas, Joseph. Elocted member, 52, 
15.

Diamond, G. S. Tercod—new refractory 
brick for elect, furnaces, 53, 5244.

Dick, J . Gravimetric method for dotn. 
of As as MgNH4As04,6H50 , 53, 6474.

Dickens, Peter, and Bronnocke, R. Uso of 
potentiomotric analysis in steelworks 
labs.—V., 53, 2014.

Dickens, Peter, and Thanheiser, Gustav. 
Potentiometric detn. of Fe and V in 
ferrovanadium and of Fo and Cr in 
ferrochromimn, 53, 5154.

Dickin, J . H. See Field, A. J .
Dickinson, Sheldon James. Elocted mom- 

ber, 51, 27.
Dierker, A. H. Grain-size and bond 

distribution in synthetic moulding sand, 
53, 424.

Dietert, — , Dwyer, —, and Handley, — . 
Report on definition of gating terms, 
53, 3814.

Dietert, H. W. Appn. of sand testing in 
foundry with object of ensuring control, 
53, 2074: sand control in modern
foundry, 53, 5734 ; tests on permeability 
and hardness of moulds, 53, 5734.

Dietrich, Fred C. Gas in Pacific Coast 
industries, 53, 454.

Dietrich, Otto, and Lehr, E rnst. Elonga
tion linos method for detn. of stress 
distribution governing safety factor in 
alternating fatigue tests, 53, 384,
5694.

Digby-Smith, R. Drawing up specifica
tions, 53, 5364.

Dillinger, Joy F. See Bozorth, Richard M.
Dillon, G. P. Temp, of wiping solder is 

most im portant, 53, 2814.
Dimon, R. A. Manuf. of phonograph 

records, 53, 2564.

Dingwall, Andrew, Zacliarias, Jorrold, 
and Siegol, Sidnoy L. Contamination 
of Ni crystals grown in Mo resistance 
furnaco, 53, 4844.

Dingwall, Eric John. Book : “ How to 
use a Large Library,” 53, 4214.

Dinser, W. Cd-Ni and Fe-N i accumu
lators, 53, 1384.

Ditchburn, R. W. Depn. of sputtered 
films, 53, 5454 ; see also Braddick,
H. J . J .

Ditt, M. See Funk, H.
Dix, E. J., Jr., Sager, G. F., and Sager,

B. P. Equilib. relations in Al-Cu-Mg 
and Al-Cu-MgrSi, alloys of high purity, 
53, 1204.

Diximier, Raymond Bernard André.
Elected mombor, pi* 27.

Dixit, K. R. Sec Darbyshire, J . A.
Dixon, Alfred F. Improvements in rolling- 

mill design, 53, 3884.
Dixon, (Sir) Robert. Elocted Member 

of Council, 51, 26.
Dixon, Stanley. Relation of food to 

disoaso, 53, 4624.
Doan, G. Discussion of symposium on 

ductility of wold metal, 53, 2194 ; 
discussion on Mehl, B arrett, and Rhines’s 
paper on “ W idmanstatton Structure.
111.—Aluminium-Rich Alloys of Alumin
ium with Copper and of Aluminium 
with Manganese and Silicon,” 53, 1294.

Doan, Gilbert E. Crater formation, 53, 
4024.

Doan, Gilbert E., and Myer, J .  L. R e
searches in arc welding, 53, 4014.

Doan, Gilbert E., and Wood, J . Murray. 
Motal dopn. in elect, arc welding, 53, 
4014.

Dobbs, E. J. Discussion on possibility of 
standardizing eloctrodeposits, 53, 51*14 ; 
symposium on motal-cleaning, 53, 2174 ; 
theory of motal cleaning, 53, 2164.

Dobronawow, N. See Amossow, S.
Dodds, Mary L. See Cox, Gerald J.
Dommerque, F. J. Practising economy in 

carrier operation, 53, 1954.
Donau, Julius. Microchom. detn. of Au 

in Au alloys, 53, 5644 ; now micro- 
analytical, gravimetric procedure, 53, 
1414.

Ddno, Tsurumatsu. Chem. investigations 
of ancient metallic implements in 
Orient. I.—Ancient Chinese Cu im 
plements. I I .—Ancient Chinoso bronzo 
implements, 53, 2974 ; Copper Age in 
ancient China.—I., 53, 4724 ; I I .— 
Transitional period between Copper and 
Bronzo Ago in Ancient China, 53, 4724.

Dorey, Stanley Fabes. Elected member, 
51, 27.

Dorfman, J . Magnetic moment and chem. 
bond in  alloys, 53, 744 ; magnotic 
properties and chem. compds. in alloys, 
53, 6264 ; now work on physics of 
metals, 53, 6944 ; theory of super
conductivity, 53, 6154.

Dornauî, J. Dio-casting of Silumin, 53, 
5724.

Dornig, M. Tower 500 m. high, 53, 5904.
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Doskocil, J. Agglomerated sand cores, 
53, 200/1.

Dostal, V. See Dubsky, J . V.
Douglas, John. Elected student member, 

51, 313.
Dourdine, A. Mn-Ni alloys.—I.- I I . ,  53, 

14/1.
Downer, Thomas B. Protective trea t

ment of ferrous pipe, 53, 638-4.
Downes, Alfred W., and Kahlenberg, 

Louis. Chemistry of In, 53, 290/1.
Draper, W. One-pipo system drainage, 

53, 462-4.
Dreblow, E. S. See Iiarvey, A.
Dreblow, E. S., and Harvey, A. Control 

through spectroscopy, 53, 563/1.
Dreyer, K. L. Changes in structure and 

crystal orientation produced by cold- 
rolling, 53, 130-4 : see also Tammann, G.

Drier, Roy W., and Walker, Harold L. 
X -ray investigation of Au-Rh and Ag- 
Rh alloys, 53, 497/1.

Driggs, F. H. Ti and Zr, 53, 460/1.
Drigo, Angelo. Changos in longitudinal 

and circular magnetization in twisted 
Ni and Fo wires produced by super
imposed constant alternating field, 53,
115.4 ; changes in magnetic resistance 
of Ni after transverso magnetization 
a t  various temps., 53, 227A.

Drucker, C. Anomalv of elect, resistance 
of pure Bi, 53, 113/1.

Drucker, Carl, and Proskauer, Erich. 
Book edited b y : “ Physikalisch-
chemisches Taschonbuch,” 53, 283/1.

Drury, C. W. Cobalt, 53, 412,1.
Dubercet, — . A rt moulding in Ni-brass, 

53, 149/1; bronzes, brasses, and atm o
spheric corrosion, 53, 71/1; contrifugal 
casting of non-ferrous motals, 53, 268-4.

Dubois, G. Hammering and fashioning of 
sheet Cu, 53, 390/1.

Dubpernell, George. See Ferguson, A. L.
Dubridge, Lee A. Theory of energy dis

tribution of photo-electrons, 53, 343/1.
Dubridge, Lee A., and Roohr, W. W. 

Thermionic and photoelect. work func
tions of Mo, 53, 66/1.

Dubsky, J . V., and Bencko, V. 1 : 2-di- 
aminoanthraquinono-3-sulphonic acid as 
reagent for detection of Cu, Co, and Ni, 
53, 645/1.

Dubsky, J . V., and Dostal, V. Working 
techniquo with H,S in qual. analysis, 
53, 646/1.

Dubsky, J. V., and Trtilek, J . Appn. of 
mercurimotry to dotn. of Ag, 53, 049/1.

Ducournau, A. L. Elect, furnace method 
for separating Mn from Mn sulphate, 
53, 137/1.

Duddridge, Gordon Kenneth. Elected stu 
dent member, 51, 26.

Dudzeele, G. de. Uso of Pb coating in 
cold-working of motals, 53, 49-4.

Duff, R. L. Metallurgy of rofining equip
ment, 53, 533-4.

Duff, Walter Norwich. Elected member,
51, 27.

Dukhan, E. Use of alkalino earth B ab
b itts  for filling linings of bearings of

rolling installations a t  Petrovsky m etal
lurgical works, 53, 299/1.

Dulfer, G. See Nieuwenburg, C. J .  van.
Dullenkopf, Walter. Thesis : “ Salzartigo 

Vorbindungon und intormotallische P h a
sen dos Natrium s,” 53, 425/1.

Dunham, A. R. Reducing metal corrosion 
ra te  by use of inhibitor, 53, 635/1.

Dunlap, W. M. Uso of Al. Welding of 
tanks in Al, 53, 218/1; welding processes 
applicable to Al, 53, 53A.

Dunleary, F. Some brass foundry prob- 
loms, 53, 457/1.

Dunlop, J . P. P am phle t: “  Gold and 
Silver in 1930 (General Report),” 53, 
58/1: p am p h le t: “ Secondary Motals
in 1931,” 53, 421-4.

Dupuy, E. See Guillot. L.
Durau, F. Permeability of refractory 

masses to gas, 53, 37A.
Dureault, H. 72 : 28 cartridge brass, 53, 

583/1.
Duret, C. Cleaning of small metal objects 

coated with varnish or oil paint, 53, 
164/1.

During, William J. Widoning field of dio- 
castings, 53, 150/1.

Duschnitz, B. Closed and in term ittent 
contacts of light, heavy, and difficultly - 
fusiblo materials, 53, 172/1.

Düsen, M. S. Van, and Shelton, S. M. 
Thermal conductivity of metals in range 
0° to 600° C., 53, 693.4.

Dusold, Theodor. Book : “ Der Einfluss 
dor Korrosion auf die Drohschwingungs- 
fostigkoit von Stählon und Nichteisen
metallen,”  53, 603.4 (review).

Dutoit, Marc, and Monnior, Maurice. Wear 
of turbines by erosion and corrosion, 
53, 80/t.

Dwyer, — . See Dietert, — .
Dwyer, Francis P. J., and Mellor, David P. 

Crystal structure of In , 53, 441/1.
Dyakonova, Z. Testing thickness of Zn 

on galvanized wire, 53, 705/1.

Eardley-Wilmot, V. L. Abrasives, 53, 
395/1.

Eash, J . T. See W ise, Edm und M.
Easley, M. A. See Forsythe, W. E.
Eastwood, L. W. Book : “ Introduction 

to Metallography,” 53, 283/1 ; structure 
and origin of Cu-Cu20  eutectic, 53, 700/1.

Eavenson, Howard N. See Yeatman, Pope.
Ebert, — . Binding materials for cores, 

53, 574/1.
Ebert, Fritz, Hartm ann, Hollmuth, and 

Peisker, Hans. a /3-transformation
of Ca, 53, 433/1.

Ebert, H., and Ende, W. Passage of Hg 
through narrow capillarios, 53, 326/1.

Ebihara, T. Sec Aizawa, T.
Ebner, Hans. Present position of airship- 

construction, especially of framework 
construction, 53, 596/1.

Eckel, E. C. See Bain, H. F.
Eckert, G. Causes of corrosion phenomena 

occurring in Al kettles for linseed oil, 
53, 77A .
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Eckert, Gustav. Pam phlet: “ ThoM.B.V. 

Surfaco Treatm ent for Aluminium and 
I ts  Alloys,” 53, 599.1.

Eda, Washiro. See Takahashi, Kiyoshi.
Eddy, C. E. Self-rectifying domountablo 

X-ray tube of high power, 53, 142/1.
Eddy, C. E., and Oddio, T. H . Thermal 

and olect. conductivities of sevoral motals 
between — 183° C. and 100° C.—Appen
dix to Ivannuluik’s paper, 53, 4884.

Eddy, Corbin Theodore. Elected momber,
52, 15; autom atic apparatus assembly 
for thormal analysis, 53, 322/1.

Edmunds, Gerald, and Fuller, M. L. Rela
tion of crystal orientation to bonding 
qualities of rolled Zn alloy, 53, 1274.

Edwards, F. C. Efficient casting design,
53, 6584.

Edwards, Hiram W. Al-Mg mirrors, 53, 
5914 ; evaporation of motals in vacuum, 
53, 5664.

Edwards, Junius D. Sec Taylor, A. H.
Edwards, Junius D„ and W ray, Robert I. 

Painting Al, 53, 3004.
Edwards, Junius D., Tosterud, Martin, and 

Work, H. K. Oxide coatings on Al, 53, 
3584.

Edwards, Leonard William Charles. Elected 
member, 51, 26.

Egan, A. J. Communication conduits and 
cables, 53, 4644.

Eger, Georg. Aquoous olectrolysis in 
metallurgy, 53, 137/1 ; electrolytic Cu 
refining p lant of Zinnwcrko Wilhelms
burg U.m.b.H., a t  Harburg-Wilhelms- 
burg near Hamburg, 53, 344 ; electro
lytic refining of motals, 53, 5134.

Eger, Georg, Hosenfeld, M., and Schoppor, 
W. B ook: “ Dio technische Elektro
metallurgie wässeriger Lösungen Gold, 
Silber, Kupfer, verschiedene Metalle,” 
53, 1764 (review).

Egerton, A., and Ubbolohdo, A. R . Ther
mocouple potentiomoter, 53, 711/1.

Eggenschwiler, C. E. EfToct of Sb on 
moch. properties of bearing bronze, 53, 
122/ 1.

Eggert, J„  and Schiobold, E . Book edited 
by : “  Wochseiwirkung zwischen Rönt- 
genstrahlen und Materio in Theorie und 
Praxis,” 53, 6864 (review).

Ehlers, Curt. A ttack by lubricating oil, 
53, 2434.

Ehrenberg, R. See Scheibe, Günthor.
Ehrenberg, Wolfgang. New method for detn. 

of A120 3 in Al alloys, 53, 2584 , 6464.
Ehret, W. F., and Wostgron, A. X-ray 

analysis of Fo-Sn alloys, 53, 3064, 7004.
Ehrlinger, Henry P. Pb-boring beetlos, 

53, 531/1.
Eichner, Charles. See Lombard, Victor.
Einecke, Werner. Thesis : “ Das Wolf

ram  in der W eltwirtschaft,” 53, 4254.
Ekblaw, K. J. T. See Bartolls, G. C.
Elam, C. F. (Mrs. Tipper). Book : “ Tables 

of Cubic Crystal Structure of Elements 
and Compounds.—Section on Alloys,” 
53, 4314 (review) ; discussion on 44 An 
X-Ray Investigation of the Copper- 
Aluminium Alloys,” 51, 157.

Eldridge, Charles H. Calculation of 
ampdro-minutes in plating, 53, 2554.

Elenbaas, W. See Burgers, W. G.
Eller ton, H. See Greon, A. T.
Ellingham, H. J. Electrolytic extraction 

of motals, 53, 5124.
Elliott, Chas. J . Motals usod in cliom. 

industry plant, 53, 4624.
Elliott, G. A. Indicators, 53, 365/1.
Ellis, B. A., and Fox, j .  J . Analytical 

chemistry, 53, 2574.
Ellis, 0. W. Correspondence on “ Furthor 

Observations on the Distribution of 
Porosity in Aluminium and Copper 
Ingots, with Somo Notes on Invorso 
Segregation,” 52, 216; discussion on 
Morris’s paper on “ Machinability of 
Free-Cutting Brass Rod,” 53, 215/1; 
discussion on Smith’s paper on “ Cop- 
por-Boryllium Bronzes,” 53, 122/1;
high-strength brass, 53, 235/1.

Ellis, W. C. See Schumacher, Earlo E.
Ellison, Joseph Harbottle. Elected mom

ber, 51, 314.
Ellison, R. W. Rapid method of estn. 

of A120 3 in clays, 53, 1594.
Elsdon, G. D. Foods, 53, 2434.
Elssner, Gerhard. B ook: “ Dio tech

nische Elektrometallurgie wässeriger 
Lösungen. Die Galvanotechnik,” 53, 
6874 (review); now anodes for Cr 
baths, 53, 2514 ; see also Bilflnger, R.

Emicke, 0 . Simplified methods of calibra
tion for rolling of non-ferrous metals, 
53, 526/1.

Emicke, 0 ., Allliauson, H ., and Mauksch, 
W. Modern methods for dotn. of (true) 
rolling-work, 53, 161/1.

Emms, — . Hoat-troatm ent w ithout detri
mental finish, 53, 1604.

Emms, Desmond John. Elected student 
member, 51, 313.

Ende, W. See Ebort, H .
Endell, K. Magnosito bricks insonsitivo 

to temp, changes, 53, 2114, 5254.
Endell, K., and Müllonsoifen, W. Elastic 

distortion and plastic deformation of 
refractory brick a t  20° C. and a t  higher 
temps., 53, 5774.

Enderlein, G. P am p h le t: “ Sächsische
Zinnbergwerke,” 53, 2234 (review).

Enders, Walter. See Pomp, A.
Endo, Hikozo, and Tagaya, Masayoshi. 

Protective films against corrosion formed 
on surfaco of Al alloys, 53, 556/1.

Endovitsky, B. I. Sec Budnikov, P . P.
Engel, W. Thoorotical basis of metal 

testing a t  prosent time, 53, 3234.
Engelbertz, Wm. H. Push bench procoss 

for manuf. of soamless tubes, 53, 1624 ; 
tube roducing or sinking mill, 53, 1624.

Engelder, Carl J . Book : * • Calculations 
of Qualitative Analysis,” 53, 2834.

Engelhard, Charles. P t  in 1932, 53, 5324.
Engelhardt, Victor. Book edited b y : 

“  Handbuch der technischen Elektro
chemie.” Vol. I . P a rt I I : Dio
technisch© Elektrolyse wässeriger 
Lösungen. A.—Di© technische Elektro
metallurgie wässoriger Lösungen Gold,
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Silbor, Kupfer, verschiedene Mo tal lo, 
53, 176/1 (review); Vol. I . P a rt I I I :  
Dio technische Elektrolyso wässoriger 
Lösungon. A.—Dio technische Elektro
metallurgie wässorigor Lösungen. Die 
Galvanotechnik, 53, 687/1 (review);
Vol. I I ,  P a rt I. Dio tochnischo 
Elektrolyse wässorigor Lösungon. B. 
Anwendungen in dor cliomischon In 
dustrie. 1. Anorganischor Toil : Elok- 
troly80 dos .Wassers gotronnto Darstollung 
von Chlor und Alkali, 53, 607/1 (review).

Engelhardt,Victor, and Scliönfoldt, Nikolaus. 
Throwing power of oloctrolytio baths, 
53, 510/1.

Englert, E., and Schuster, K. Magnetic 
change of resistance of Bi wire, 53, 337/1.

Entwistle, Albert Lucas. Elected mombor, 
51, 27.

Ephraim, Fritz. Cu-roactivo group 
H 0 -0 -C -G = N -0 H , 53, 94/1; Cu ro- 
agont salicylaldoximo, 53, 95.4 ; now 
reagent for qual. and quant, estn. of 
Cu, 53, 96.4.

Epik, P. A. Soly. of Sb»S3 and SnS3 in 
NH3 and (NH4)2C03, 53,“ 35.4.

Eppinger, Hermann. T h esis : “ Ange
bliche Schädlichkeit, des Aluminium
geschirrs,” 53, 425/1.

Epstein, Paul S. Ferromagnetism and 
related problems of theory of electrons, 
53, 8A.

Epstein, Samuel. Embrittlomont of hot- 
galvanizod structural steol, 53, 247.4 ; 
resistance in oloctrotypo motals, 53, 
313/1.

Erbacher, Otto. Absoluto m agnitude of 
m etal surfaces, 53, 68.1, 292.4 ; m echan
ism of oxchango of motal atoms and noblo 
ions, 53, 292.4; method for absoluto 
dotn. of activo surface of noblo motals, 
53, 292/1.

Erdey-Grúz, T., and Wick, H . Over- 
voltago of Ho, 53, 92/1; potentials of 
oloctrodepn. of Hg on foreign electrodos, 
53, 88A.

Erichsen, Per. Fabritius. Elected studont 
member, 52, 15.

Erickson, C. L. Improvod continuity 
tost for onamel insulation on wiros, 53, 
165/1.

Erk, S. See Grober, H . ; Jakob, M.
Erler, W. See Blanc, M. Lo.
Ernst, R. C., and Maim, C. A. Electro - 

dopn. of ternary alloys of Cu, Cd, and 
Zn from cyanide baths, 53, 253/1.

Esmarch, W. H .-F. furnaco in theory 
and practice for high temp, uso, 53,
523.4.

Esser, Hans, and Cornelius, Heinz. In 
fluence of strong magnetic fields on 
hardening of motals and alloys, 53,
699.4.

Esser, Hans, and Grass, W alter. Calori
m eter with H.-F. measurement of heat 
expansion of metal block into which 
specimon is dropped, 53, 546.4.

Esser, Hans, Averdiek, Robert, and Grass, 
W alter. H eat content of some metals

and slag-forming constituents a t  temps, 
up to 1200° C., 53, 486.4.

Estabrook, G. B. Effect of high oloctro- 
static fields on vaporization of Mo, 53, 
483/1.

Eucken, A. Thermal conductivity of 
firo-rosisting ceramic m aterial. Calcula
tion from conductivity of constituents, 
53, 275/1.

Eucken, A., and Jakob, M. Book oditod 
by : ** Dor Chomio-Ingeniour,” 53,
421/1.

Evans, B. S. Methods usod in analysis of 
certain Pb alloys, 53, 644.4 ; somo 
analytical appns. of Na2S20 <. II.— 
Sopn. of Sn from Cu, Zn, Pb, &c., and 
from H 2C20 4 solns. Dotn. of Sn in 
stool, 53, 200.4.

Evans, Enilyn. Elected mombor, 51, 27.
Evans, E. J . See Thomas, W. Rhoinallt.
Evans, Gilbert. Convorting scrap of non- 

forrous tubo mill into valuable stock, 
53, 99.4 ; developments and futuro 
tronds of non-ferrous tubo trade, 53,
212.4 ; manuf. of non-forrous seamless 
tubes by piercing and oxtrusion methods, 
53, 718.4; modern* appns. of heat to 
various non-forrous furnaces, 53, 661/1 ; 
rotary piorcing and oxtrusion for tubo 
manuf., 53, 389.4.

Evans, Richard W. Sec H urd, Loron C.
Evans, Robley D. Vortical, vacuum, 

split-tubo, graphi to-resistance furnace, 
53, 523/1.

Evans, Ulick R. Discussion on “ Mag
nesium Alloy Protection by Solonium 
and Other Coating Processes. P a rt
I I ,” 52, 88; progress in methods of 
preventing corrosion, 53, 133/1; see 
also Britton, S. C .; Hoar, T. P.

Everett, Franklin L. Croop of metals 
in shear a t  high temps., 53, 341/4.

Evers, Norman. See Haddock, L.
Ewangulow, M. G. Book : “  The Foundry ” 

(in Russian), 53, 682/1.
Ewing, (Sir) Allred. Book : “ An E n

gineer’s Outlook,” 53, 603/i (review).
Ewing, D. T., and Clark, Alfred. Electro- 

dopn. of Sn from solns. of Na2Sn03, 
53, 30/1.

Eyles, A. J . T. Depositing oxido film 
on Al, 53, 245/1 ; new countorsunk 
riveting procoss for sheet motal, 53, 
585/1; repair methods on damaged all- 
m etal coaches, 53, 587/1 ; soldering, 
brazing and welding of stainless steels, 
53, 586/1; wolding Al electrically, 53, 
397/1, 720/1 ; welding fractured Al alloys 
castings, 53, lUO/J.

Fabre, H. Special cores, 53, 206/1.
Faggiani, D. Mech. behaviour of m etals 

a t elevated temp3., 53, 341/i ; X-ray 
investigation of motals, 53, 325/1.

Fahey, Francis. Effect of atmospheric 
hum idity in gas calorimetry, 53, 663/1.

Fahrenhorst, W., Matthaes, K ., and 
Schmidt, E. Dependence of endurance
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strength on crystal orientation, 53, 5/1,
230.4.

Fahrenhorst, Wolfgang. Elected member, 
51, 20.

Fakidow, Ibrahim, and Kikoin, J . I n 
fluence of transverse magnetic field on 
resistance of liquid metals, 53, 015/1.

Fallon, — . Discussion on oil-fired fur
naces, 53, 157/1.

Fallon, J . Bright-annealing, 53, 100.4 ; 
heat-troatm ent w ithout detrimental 
finish, 53, 160/1.

Faraday, Michael. Diary, 53, 58.4 ; electro- 
chem. researches, 53, 501/1.

Faragher, P. V. See Anderson, H . A.
Faris, C. H. Appn. of electro-deposited 

m etals to  moch. and marine engineering,

Farnham, Gordon Stuart. Elected mem
ber, 51, 313 ; .vee also O’Neill, Hugh.

Farnsworth, F. F. Report of sub-ctteo. 
VI of cttee. A-5 of A.S.T.M. on speci
fications for metallic-coated products, 
53, 240.4, 504.4.

Farnsworth, H. E. Concerning W. T. 
Sproull’s article on “ Diffraction of Low- 
Speed Electrons by a  Tungsten Singlo 
Crystal,” 53, 101A ; diffraction of low- 
speed electrons, 53, 702/1 ; diffraction 
of low-speod electron by Au crystal, 
53, 305^4 ; electron diffraction by Ag 
film on Au crystal, 53, 305.4 ; fine struc
ture of electron diffraction beams from 
Au crystal and from Ag film on Au 
crystal, 53, 440.4.

Farnsworth, H. E., and Roso, B. A. 
Measurement of contact p.d. between 
different faces of Cu single crystals, 53, 
482/1.

Faulhaber, Frank V. See Parkinson, 
Edgar.

Faulhaber, Thos. F. Lead-in wire for 
vacuum tubes, 53, 400/1.

Faust, Charles L. See S tout, Lawrence E.
Federov, 0 . S. See Pamfilov, A. W.
Fedorov, V. S., and Postarnak, N. G. 

Welding of drills with alloys “  Wokar ” 
and “ Pobedit,” 53, 071/1.

Fehse, A., and K indt, B. Working glass 
with W idia tools, 53, 460.1.

Feigl, F. See Mayr, C.
Feigl, F., and Krumholz, P. Analytical 

evaluation of catalytic reactions; de
tection of Pd in presence of other metals 
of P t group, 53, 95.4 ; colorimetric 
method fordetn. of traces of W, 53, 515.4.

Feinberg, Henry I. See Stillwell, Charles 
)V.

Feiser, Jürgen. Use of Preece test espe
cially for electrolytic galvanizing, 53,

Felchner, F. See Röntgen, P. 
Fellows, J. A. See Norton, F. H.
Fenning, R. W., and Cotton, F . T. Bomb 

calorimeter detn. of heats of formation 
of N ,0  and CO„ 53, 570/1.

Ferguson, A. L.f and Dubpernell, George. 
Overvoltage. VI.—Mechanism of trans
fer of electrolytic H 2 and O, through 
th in  sheets of P t and Pd, 53, 042.4.

Ferguson, Wm. B. Elect, heat solves 
foundry problem, 53, 153.4.

Ferrand, A. Vella-. See Vella-Ferrand, A.
Ferrari, Umberto. Elected member, 51,

27.
Fetzer, B. H ard metals in operation, 53,

52 A.
Feussner, Otto. Carrying out of tech. 

spectrographic analysis, 53, 503.4 ; new 
thermocouples of noble m etals for very 
high temps., 53, 204/1 ; optical spectrum 
analysis, 53, 257/1 ; quant, spectro- 
graphic analysis, 53, 304/1.

Fiechter, J. J. Sales advantages of welded 
products, 53, 405.4.

Field, A. J. Phys. properties of Al-baso 
die-casting alloys, 53, 120/1.

Field, A. J., and Dickin, J . H. Paper : 
“  The Electrical Conductivity of Alumin
ium W ire,”  51, 183.— Discussion :
A. G. C. Gwycr, 200 ; R. Seligman, 208 ; 
Itephj to discussion, 214, 309.—Corre
spondence: L. H. Callendar, 214.— Reply 
to correspondence, 214, 309.

Field, E. W. Sec Garnett, J . H.
Field, Samuel. Control of electrodeposit- 

ing solns. XIV.—Cd soln., 53, 249^4 ; 
XV.—Cr soln. (1), 53, 300/1 ; XVI.—Cr 
soln., 53, 507.4 ; idealism in electro- 
depn., 53, 512/1 ; some aspects of throw
ing power. Quant, expression, 53, 198.4.

Fieldner, A. C., Porter, H . C., and Selvig, 
W. A. Report of cttee. D -5 of A.S.T.M. 
on coal and coke, 53, 273/1.

Figour, H., and Jacquet, P. Zn or Cd 
plating, 53, 254/1.

Filliatre, Louis, and Vcrnotte, Pierre. 
Anomalies of elasticity of metals. Dam p
ing of torsional oscillations, 53, 455.4.

Finch, G. I., and Quarrell, A. G. Structure 
of Mg, Zn, and A1 films, 53, 554/1.

Finch, G. I., Murison, C. A., S tuart, N., 
and Thomson, G. P . Catalytic proper
ties and structure of metal films. I .— 
Sputtered P t, 53, 011/1.

Findeisen, 0 . Development and position 
of quant, spectrum analysis. I I .— 
Spectrographic m etal investigation in 
practice, 53, 304/1.

Findlay, Alexander. P am p h le t: “  Science 
and the Community,” 53, 284.4.

Fink, A. D. See Holter, —.
Fink, Colin G. Discussion on Constant’s 

paper on “ Tho Electron Theory and 
Magnetism,” 53, 231/1 ; tungsten, 53, 
400/1.

Fink, Colin G., and Alpern, Dwight K. 
Cr-So photovoltaic cells, 53, 32/1.

Fink, Colin G., and Kopp, A rthur II. 
Ancient Egyptian Sb plating on Cu 
objects. Rediscovered ancient Egyptian 
craft, 53, 534.4.

Fink, Colin G., and Lambros, George C. 
Rh plating, 53, 447.4.

Fink, Colin G., and Wong, Chaak Y. 
Cyanide-freo bath for depn. of Cu on 
steel, 53, 252/1.

Fink, Max, and Hofmann, Ulrich. Oxida
tion of m etals under friction, 53, 340A ; 
theory of frictional oxidation, 53, 487/1.
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Fink, William L., and Freche, H. R. 
Equilib. relations in Al-Co alloys of high 
purity, 53, 69.4.

Fink, William L., and Van Horn, Kent R. 
Equilib. relations in Al-Zn alloys of 
high purity, 53, 704.

Finkeldey, W. H. Discussion on Edmunds 
and Fuller’s papor on “ Relation of 
Crystal Orientation to bending Qualities 
of Rolled Zinc Alloys,” 53, 127*4 ; report 
of sub-cttoo. VI of cttee. B-3 of A.S.T.M. 
on atmospheric corrosion. Atmospheric 
corrosion test programmo, 53, 80.4. ; 
report of sub-cttee. VI of cttee. B -3 of
A.S.T.M. on atmospheric corrosion of 
non-ferrous m etals and alloys, 53, 500.4.

Finlay, J. R. Sec Bain, H . F.
Finlayson, F. E. See Chorry, K. M.
Firestone, F. A. Sec Abbott, E. J .
Firestone, F. A., and Vincent, H. B. 

Inspection of surfaces for minuto 
defects, 53, 202.4,.

Firgau, — . Modern degreasing and clean
ing, 53, 3944.

Firth, Ambrose. Elected member, 52, 15.
Fischer, Hellmut, and Petors, Newton. 

Reducibility of BeCl> with metallic Al, 
53, 689.1.

Fischer, Hellmut, and Schwan, W. Depn. 
of Bo on Cu and other m etals in fused 
electrolytes, 53, 709-4.

Fischer, J. Galvanic treatm ent of Al, 
53, 314.

Fischer, 0 . Apparatus for examination 
of materials by X-rays, 53, 375*4.

Fish, E. R. Why ductility of wolds is 
im portant in welded pressure vessels, 
53, 2194.

Fish, W. Modern methods of prodn. of 
small machined work, 53, 5264.

Fishel, W. P. Sec Oldham, S. E.
Fitterer, G. R. Now thermocouples for 

dotn. of temps, up to a t  least 1800° C., 
53, 2654.

Fitzgerald, A. E. Developments in un
burned magnesite brick, 53, 474.

Fitzpatrick, G. D. Bo motal from oxido, 
53, 4714.

Flamm, P. Measuring and measure
m ents in oloct. arc-welding, 53, 1674.

Fleck, H. Ronald, and Ward, A. M. 
Detn. of m etals by 8-hydroxyquinolirie.
I .—Effect of pn  on pptn. of Mg, Zn, Co, 
Ni, Cu, and Mo from acetate soln., 
53, 6484.

Fleischmann, E. W hite bearing metals, 
53, 2674.

Fleming, Russell C. Book revised by : 
“  The Examination of Prospects,” 53, 
4804 {review).

Fleury, R. de. Mg : melting, casting, and 
uses, 53, 1494 ; security in using
castings, 53, 2054 ; see also Caillon, A .; 
Hardouin, — .

Fleury, R. de, and Caillon, A. Flux for 
protecting, refining, and eliminating 
chlorides in casting Mg, 53, 2684.

Fleury-Bernheim, Jean. Organization of 
scientific research in Germany, 53, 
5364.

Flocke, F. G. See Schooner, J . G.
Flocke, F. G., Schooner, J . G., and McKay, 

R. J . Gas welded and brazed joints 
for high-Ni alloys, 53, 3994.

Floresco, N. Effect of olomontary I2 on 
metals, 53, 1324.

Florian, Eberhard. Thesis : “ Über dio
elektrolytisch Raffination von Antimon- 
Zinn-Legierungen,” 53, 4254.

Flügge, J . Choice of system in micro- 
photography, 53, 964.

Fonda, Gorton R., Young, Androw H., 
and Walker, Amy. Diffusion of Th in 
W, 53, 1794.

Forcella, Pietro. Elected momber, 52, 
15.

Forrest, G. See Gough, H . J .
Forrest, H. 0. Sec Roetheli, B. E.
Forsch, Jaime. Technique of Al manuf., 

53, 5124.
Forster, A. Lindsay. Practico of heat 

insulation, 53, 7174.
Förster, Johannes. See Müller, Erich.
Forsythe, W. E., and Easloy, M. A. 

Characteristics of General Electric photo
flash lamp, 53, 3324.

Foster, Chas. E. Automatic temp, control, 
53, 3264 ; economies of oloct. hoating, 
53, 3834 ; pyrometry in brass foundry, 
53, 1454.

Foster, L. V. See Trivelli, A. P . H.
Foster, P. Field. Arasler torsion testing 

machines, 53, 2644 ; fatigue tosting 
of materials, 53, 2634 ; Haigh alternating 
stross testing machine, 53, 2634;
notched, bar impact testing, 53, 
2034.

Fournier, Henri. Cupping test by mothod 
of Siebol and Pomp, 53, 4554 ; results 
furnished by cupping tests and their 
relation to tensile tests, 53, 4554.

Fowler, (Sir) Henry. Elected President, 
51, 25; fund in connection with Silver 
Jubilee, 52, 15; proposes adoption of 
Report of Council, 51, 21 ; discussion on 
“ The Application of tho Diamond 
Pyramid Indentation Tost to Copper 
and Copper-Rich Alloys in the Form of 
Thin Strip,” 51, 228.

Fowler, R. H. Elementary theory of 
electronic semi-conductors, and some of 
their possible properties, 53, 4884.

Fowler, R. H., and Sterne, T. E. S ta tisti
cal mechanics with particular reference 
to vapour pressures and entropies of 
crystals, 53, 4984.

Fox, Gerald W., and Bowie, Robert M. 
Now method for dotg. thormionic work- 
function of motals and its appn. to Ni, 
53, 6904.

Fox, J. J . See Ellis, B. A.
Fox, James. Microstructure of cold- 

drawn brass tubes, 53, 6294.
Fraenkel, W. Conductivity of Al solid 

solns., 53, 6944.
Fraenkel, W., and Hahn, R. So-called 

period of incubation in ago-hardening 
of Duralumin, 53, 6954.

Fraine, Walter. Statuary finishes on 
naval bronze, 53, 3954.
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France, E. A., J r. Polishing operations for 

A1 ware, 53, 280/1.
France, R. D. See Swangor, W. H.
Franceschini, F. Metal plating of glass 

and porcelain, 53, 448.1.
Franchi, E. Compressed gas cylinders in 

light alloys, 53, 67L-1.
Francis, Edgar L. Wire-drawing process.

I I I .—Lubrication, 53, 103/1; see also 
Thompson, F . C.

Francis, F. R. Non-ferrous motal mould 
castings, 53, 380/1, 458/1.

Francis, W. B. Machining Al, 53, 526.1.
Frank, E. N. Effect of motal in mixing 

broad doughs, 53, 595/1.
Franke, A. See Brennecko, R.
Franke, E. Dotn. of initial hardness in 

ball liardnoss test, 53, 054/1.
Franz, C. J . See Roetholi, B. E.
Franz, H. Simple methods of testing 

m aterials for medium-sizo and small- 
scale works, 53, 97.4 ; see also Meissner, 
W.

Frary, Francis C. Correspondence on 
“ Tho Fatigue-Resisting Properties of 
L ight Aluminium Alloys a t  Elovatod 
Temperatures,” 51, 179; logical divisions 
of research organization, 53, 535.4.

Fraser, John Aird Arthur. Elected mem
ber, 51, 20.

Fraser, 0 . B. J . Ni and Ni alloys for oil- 
rofinory equipment, 53, 532*4.

Frazier, Richard H. Precise detn. of 
thermal diffusivity of Zn, 53, 485.4; 
purity  of Zn for which thermal diffu
sivity recently was reported, 53, 485/1.

Freche, H. R. See Fink, William L.
Freeman, J. R., Jr. Discussion on Morris’s 

paper on 4< Seasonal Variation in Rato 
of Impingement Corrosion Tost,”  53,
132.4.

Freeman, W. C. Welding ferrous and non- 
ferrous metals, 53, 588.4.

Freitag, — . Additions to pickling baths 
and disposal of waste liquors in metal 
pickling, 53, 278^1; explosions in
lacquer-drying ovens : relation between 
Zn corrosion and temp., 53, 79.4 ; 
spontaneous combustion of metals, 
53, 583.4 ; spontanoous ignition of
vapours or solvents, 53, 393.4 ; spotting 
of lacquered m etal articles, 53, 135.4.

French, H. J., and Mochel, N. L. Report 
of Jo in t Research Cttee. of A.S.T.M. 
and A.S.M.E. on effcct of temp, on pro
perties of metals, 53, 115/1; report of 
joint cttee. of A.S.T.M. and A.S.M.E. 
on effect of temp, on properties of metals. 
Progress report to  sponsor societies, 53, 
480/1.

French, R. C. Polish on metals, 53, 487.4.
French, Sidney J., and Ham ilton, John M. 

Use of metallic electrodos as indicators, 
53, 317.4.

Frenkel, Gennady. Elected member, 52, 
15.

Frenkel, J. Possible explanation of super
conductivity^ 53, 489/1, 615/1.

Fresenius, L., and Frommes, M. Dotn. of 
Be, 53, 647.4,

Fresenius, R. Most im portant advances 
in analytical chemistrv in past year, 53,
710.4.

Fresno, Carlos del, and Mairlot, Edmundo. 
Potentiometrie detn. in alkaline soln. 
Detn. of Au with vanadyl sulphate, 53,
648.4.

Freude, F. Special bronzo for tclephono 
and telegraph conductors, 53, 71 A.

Freund, Hugo. Book : “  Colorimetry,” 
53, 431/1 (review).

Frey, J. W. See Bain, H. F.
Freymann, A. Removal of beer scale from 

Al, V2A steel, and other metals, 53,
282.4.

Frick, C. Elect.-heated universal furnaces 
for continuous heating operations, 53,
155.4.

Frick, C., and Dausch, H . Book : “  T a
schenbuch für metallurgische Probier- 
kundo, Bewertung und Verkäufe von 
Erzen für Geologen, Borg-, Hiitten-Inge- 
niouro und Prospektoren,” 53, 428/1 
(review).

Fricke, Werner. Transverse m agnetostric
tion effect, 53, 180/1.

Friend, J. Newton. Book : “ A Text-Book 
of Physical Chemistry,” 53, 58/1 ; dis
cussion on ** Noto on tho Groon Patina 
on Copper. Examplos from Elan Valley 
(Wales) and Dundalk (Ireland),” 52, 96.

Fries, George A. Pressures required for 
heading Duralumin rivots, 53, 217^4.

Fritsche, Oscar. See Wahl in, H. B.
Fritsche, Oscar, Wahlin, H. B., and 

Österlo, Joseph F. ThOa, a  high-temp. 
refractory, 53, 580/1.

Fritz, E. H. Soldered porcelain and glass 
in elect, industry, 53, 585.1.

Frobcese, V. Absorption of Pb by to o th 
pastes from tinned-Pb tubes, 53, 594.4.

Frocht, Max Mark. Appn. of interference 
fringes to  stress analysis, 53, 569*4.

Fröhlich, K. W. Behaviour of P  to Cu 
and Ag.—I., 53, 237.4 ; II ., 696.4 ; detn. 
of sulphate content of Cr-plating baths, 
53, 706/1 ; new method of testing plating 
baths and its appn. to Ag- and Cu- 
plating, 53, 708-4 ; see also Moser, — .

Fröhlich, Werner. Fluxes in brass m elt
ing, 53, 458.4 ; melting and casting of 
Al alloys, 53, 146.4 ; melting and casting 
of Pb-rich Cu alloys, 53, 715.4 ; welding 
of Al, 53, 669/1.

Frommer, Leopold. B ook: “ Handbuch
der Spritzgusstechnik der Motallogier- 
ungen einschliesslich des W arm press
gussverfahrens,” 53, 287.4. (review).

Frommes, M. See Frosenius, L.
Frost, E. R. Effect of machino rigidity 

on metal flow, 53, 214.4.
Froyman, A. I. See Polibin, P . A.
Frumkin, A. Theory of H , overvoltage, 

53, 32.4.
Fruth, Hal. F. Cathode sputtering—com

mercial appn., 53, 469/1.
Fry, A. Increasing resistance to  corrosion 

by alloying, 53, 133*4.
Fry, John. Nominated as Honorary T rea

surer, 52, 14 ; report as Honorary T rea
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surer, 51, 22; discussion on “ Sorao 
Effects of the Addition of Tellurium to 
Load,” 51, 87.

Fuchs, F. Sec Billiter, J .
Führer, A. Manuf. of drum in acid-resist

ing bronze, 53, 148/1.
Fujii, Kanekoto. Arrange mo nfc of micro

crystals in fractured single-crystal A1 
■wire, 53, 352/1.

Fujii, Yoshiro. Elected member, 52, 15.
Fujita, Moritarö. Methods of testing cast

ing sand, 53, 381/1.
Fukuda, S. Sec Shibusawa, M.
Fuller, M. L. See Edmunds, Gerald.
Fuller, M. L., and Rodda, J .  L. Segregate 

structures of W idmanstätton type de
veloped from solid solns. of Cu in Zn, 
53, 188/1.

Fuller, T. S. Discussion on McAdam’s 
paper on “  Influence of Stress on Corro
sion,” 53, 132/1 ; endurance of metal in 
corrosive surroundings, 53, 502/1.

Fuller, T. S., and Tour, Sam. R eport of 
cttoe. B -3  of A.S.T.M. on corrosion of 
non-ferrous m etals and alloys, 53, 80.4, 
500/1.

Fuller, T. S., Mumma, P. F ., and Moore, 
H . F . Corrosion-fatigue of metals, 53, 
242/1; summary of presont-day know
ledge of fatigue phenomena of metals. 
Corrosion-fatiguo of metals, 53, 229.4.

Fulton, Charles C. #-naphthol reaction for 
Cu, 53, 645/1.

Fulweiler, W. H., and Hess, R. E. Report 
of cttee. E - l  of A.S.T.M. on methods of 
testing, 53, 262/1, 516/1.

Fundator, W. I. Materials for scientific 
designing of casting heads, 53, 40/1.

Funk, H., and D itt, M. Quant, detn. of 
some m etals by anthranilic acid. I.— 
Simple method for quant, detn. of Zn 
and Cd, and for sepn. of these metals 
from alkalino earths, 53, 453/1 ; II .—. 
Simple method for quant, detn. of Co, 
Ni, and Cu, 53, 648.4.

Furman, N. Howell, and Low, George W. 
Use of W—Ni olectrode system in neutral
izations, 53, 367/1.

Furnas, C. C. Sec Newton, R. H.
Furness, J. W. Purchases of 654,890,231 

lb. of scrap analyzed, 53, 43.4 ; see also 
Bain, H . F.

Furniss, A. Reflection of ultra-violet rays, 
53, 120.4.

Futiwara, T. Super-Pormalloy invented 
by Dr. K. Honda and Mr. T. Masuko, 
53, 348.4.

Gable, Howard S. Extraction of Ge from 
Go-bearing spelter re to rt residues, 53, 
178/1.

Gabler, F. New methods for detn. of heat 
conductivity of metals, 53, 231A .

Gaev, A. I. Current efficiency in electro
lytic prodn. of Cu, 53, 513.4.

Gajew, A. Book : “  Copper Electrolysis ” 
(in Russian), 53, 109.4.

Galibourg, J . Agoing of m etals after cold- 
working by applied tension, 53, 495/1 ;

steel and Ni alloys in naval construction, 
53, 417/1 ; steel and Ni alloys in railway 
work, 53, 417/1 ; sec also Guillet, L.

Galimberti, P. Practical m ethod for 
analysis of some metallic powders of 
indust, uso, 53, 365.4.

Gall, Carl. Elected member, 52, 15.
Gallo, G., and Corbi, D. Protection of A1 

alloys by oloctrolytically-deposited Cr, 
53, 88.4.

Gallus, — . Highly refractory special 
m atoriais for high temps., 53, 579/1.

Gambioli, G. A. Mario. Cd and Zn plating 
of A1 anti Duralumin, 53, 254/1.

Ganguli, Radharaman. -See Banerji, D.
Gann, John A. Development of uses of 

Mg, 53, 416.4 ; magnesium, 53, 416/1 ; 
see also Johnson, J .  B.

Ganner, Oliver Charles. Elected student 
member, 51, 27.

Gans, Richard. Ferromagnetic single 
crystals, 53, 119.4.

Gardam, G. E. See Maenaughtan, D. J .
Gardner, E. P. S. New weld gauge and 

scribor, 53, 672.4.
Gardner, H. A. Advantages and dis

advantages of A1 paints, 53, 102/1.
Gardner, H. A., and H art, L. P. Painting 

shoot Cu—Cu and other metallic powders 
in paints—Cu stains on white paint, 
53, 196/1.

Gardner, H. A., and Sward, G. G. Ac
celerated test for metal preservatives 
for sub-soa-water service, 53, 360.4.

Gardner, H. B., and Saoger, C. M., .Jr. 
Effect of S and Fo on phys. properties 
of cast red brass (Cu 85, Sn 5, Zn 5, 
Pb 5), 53, 492.4.

Garnett, J . H., and Field, E. W. Econo
mic uses of cemented carbide and other 
high-duty alloy tools, 53, 668/1, 718.4.

Garre, B. Book : ” Einführung in dio 
Praktische Metallographie,” 53, 111.4 
(review); relationship between static 
and dynamic loading, 53, 651.4.

Garre, B., and Mikulla, H . Pb alloys 
resistant to H ?S04, 53, 442/1.

Garre, B., and Vollmert, F . Hardenablo 
Pb alloys, 53, 124.4.

Garriga, J. Visquez-. See Vasquez- 
Garriga, J .

Garside, James Eric. Eloctod student 
member, 51, 313.

Garvin, M. See Chaudron, G.
Gaspar y Arnal, T. New reagent for Li 

in presence of other a lkalis; sopn. of 
Li from M g; quant, detn. of L i ; sopn. 
of arsenates from arsenito, 53, 646/1.

Gasquard, L. Excrescences and eruptions 
in foundry work, 53, 205/1 ; study of 
moulding sands, 53, 153.4.

Gassner, Otto. Book : “ Auskünfte über 
Baumetalle,”  53, 109/1.

Gatzek, W. Sec Brenner, P.
Gayler, (Miss) Marie L. V. Alloys of Fe 

research. XI.—Constitution of alloys 
of Fo and Mn, 53, 624.4 ; discussion on 
** An X-Ray Investigation of the Coppor- 
Aluminium Alloys,”  51, 157; discussion 
on “  Experiments on the  Effects of
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Variations in Mould and Pouring 
Tempora turos on the Macro- ancl 
Microstructures of Some Low Melting- 
Point Metals and Alloys,” 51, 42, 44; 
discussion on “  Graphitic Silicon, Heat- 
Treatmont, and the Electrical Con
ductivity of Aluminium,” 51, 210; 
discussion on the paper by Dix, Sager, 
and Sager on “ Equilibrium Relations 
in Aluminium-Coppor-Magnosium and 
Aluminium-Copper-Magnesium Silicido 
Alloys of High Purity ,” 53, 120A .

Gebauer, Karl. Information on Cr bath 
anodes, 53, 251/1.

Gechter, 0 . F., and Laird, H. R. Im 
proved dovico for recording instan
taneous tool pressures in machinability 
studies, 53, 37LI.

Gehm, G. Sec Krüger, F.
Geiger, —. Welding of Cu in construction 

of apparatus, 53, 166/1.
Geilmann, W., and Wriggo, Fr. W. Detn. 

of In  and Ga with 8-hydroxyquinoline, 
53, 20L4 ; sepn. of So from metals and 
So losses in analysis, 53, 366.4.

Geldbach, Wilh. See Horn, H ans A.
Gelman, A. S. See Hollister, S. C.
Genders, R. Discussion on “ Furthor 

Observations on the Distribution of 
Porosity in Aluminium and Coppor 
Ingots, with Somo Notes on Tnvcrso 
Segregation,” 52, 210; standardization 
of scleroscopo test for specification uso, 
53, 456-4.

Gentles, Fred. Trimming, fettling, and 
sand-blast equipment, 53, 152.4.

Genvarskii, A. N. See Vanyukov, V. A.
Georgi, Konrad. Anodic behaviour of Co, 

53, 338/1, 425-4.
Gerard, I. J . Mecli. tests of aircraft 

structural components, 53, 97A.
Gerbeaux, H. Autogenous welding of 

brass, 53, 398-1 ; repairing foundry 
castings by autogenous welding, 53, 
587-4.

Gerdien, H. Alumina as highly refractory 
m aterial, 53, 525-4 ; alumina as strong 
fire-resisting material, 53, 328-4.

Gerding, H., and Gerd ing-Kroon, R. 
Photoelect, offoct a t  Mg surfaces, 53, 
66-4.

Gerding-Kroon, R. See Gerding, H.
Gerhardt, Paul. Cd and its appn. in 

electroplating practice, 53, 197-4, 445^4.
Gerlach, W. Chem. spectrum analysis, 

53, 94-4.
Gerlach, W., and Schweitzer, E. Diffusion 

of Hg into Sn foil, 53, 690/1.
Gerlach, Walther. Change of elect, re

sistance due to magnetization, 53, 180-4 ; 
spectrograph ic recognition of small 
quantities, “ traces,” 53, 710-4.

Gerlach, W alther, and Gerlach, W ernor. 
Book : “ Die Chemische Emissions*
Spektralanalyse. Teil I I .—Anwendung 
in Medizin, Chomie, und Mineralogio,” 
53, 686-4 {review).

Gerlach, Walther, and Riedl, Elso. Spec- 
tro-analytical and elect, investigations 
w ith very pure P t, 53, 611.1.

Gerlach, Walther, and R uthardt, Konrad. 
Spectroscopic investigations. X I.— 
Method of quant, and qual. spectro- 
grapliic analysis, 53, 364-4.

Gerlach, Walther, and Schwoitzor, Eugen. 
Book : ** Foundations and Methods of 
Chemical Analysis by the Emission 
Spectrum,” 53, 64/1 (review).

Gerlach, Werner. See Gerlach, W alther.
Germeau, G. Elongation after fracturo 

in  cylindrical tensile tost-pieces, 53, 
374/1.

Germer, L. H. Diffraction of electrons 
by metal surfaces, 53, 353/1.

Gerngross, Otto. See Herzfeld, Hans.
Gerold, E. Shape and arrangement of 

ferromagnetic segregates by means of 
magnetic balance, 53, 127-4.

Gerstner, F. See Stock, A.
Geschelin, Joseph. Motal cleaning.

Methods and materials, 53, 584/1,
719/1; pre-treatm ent of woven-moulded 
brake lining controls quality, 53, 459-4 ; 
Zn-base alloy die-castings find steadily 
widening fiold of automotive appn., 
53, 594-4.

Getman, Frederick H. Te electrode, 53, 
513-4.

Gettens, Rutherford J. Compn. of patina 
on modern bronze statue, 53, 703/1 ; 
mineralization, electrolytic treatm ent 
and radiographic examination of Cu 
and bronze objocts from Nuzi, 53, 307/1.

Geveling, N. V. Tempering of Duralumin 
sheet in relation to time of heating, 
53, 665-1.

Gibbins, R. Lloyd. Discussion on “  The 
Distribution of Porosity in Copper 
Ingots,” 51, 298.

Gibboney, J. H., and Aston, James. 
Report of ctteo. A-5 of A.S.T.M. on 
corrosion of iron and steel, 53, 247/1,
503.4.

Gibson, F. H. See Selvig, W. A.
Gibson, James E. Service pipe materials 

and practice in U.S.A. and Canada, 
53, 596/1 ; use of non-ferrous service 
pipes a t  present prices, 53, 596-4.

Gibson, Thos. W. Nickel, 53, 416-4.
Gier, J. R. Sec Austin, C. R.
Gieth, Johann. Hardness testing of m etal

lic structural materials, 53, 712-4.
Gilbert, H. N., Scott, N. D., Zimmerli, 

W. F., and liansley, V. L. Sodium, 53, 
546/1.

Gilbertson, L. I. Method for prepn. of 
H 2T c04, 53, 365/1.

Gilchrist, Archibald. Obituary notice, 51, 
357.

Gilchrist, Raleigh. New detn. of atomic 
weight of Os, 53, 179/1.

Gilchrist, Thomas Chalmers. Elected mem
ber, 51, 27.

Giles, Geoffrey William. Elected student 
member, 51, 27.

Gilkey, Herbert J., and Bergman, Elmer O. 
Supplementary methods of stress ana
lysis, 53, 651-4.

Gill, Stanley. Petroleum pays increasing 
toll to corrosion, 53, 81-4.
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Gillett, H. W. Metal wear and ceramist’s 
problem, 53, 340.4; resistance of Cu 
and its alloys to  repeated stress. I I .— 
Effect of impurities in, and additions 
to , Cu. Lack of satisfactory accelerated 
test methods, 53, 66.4 ; i l l . —Brassos 
and Ni-brasses, 53, 71.4.

Gilliland, E. R. See Cryder, D. S.
Gillon, J. Warren. See Randall, John A.
Gingerich, E. M. See Rowe, H . J . ; Stay, 

T. D.
Ginsberg, H. Colorimetry of Ti.—II. 

(Contribution to general method of 
colorimetry), 53, 260-4 ; I I I .—General 
technique of colorimotry, 53, 453.4»

Girardet, L. F. G. Moulding sands, 53, 
2694.

Girault, Marcel. Moulding and core sands, 
53, 269.4.

Girod, P. Use of graphito and cast-iron 
crucibles in A1 foundry, 53, 206.4.

Given, Ivan A. Coal and coke, 53, 273*4.
Glasstone, S., and Reynolds, J . D. In 

fluence of H .-F. currents on polarized 
electrodes.—I., 53, 32.4.

Glasstone, S., and Speakman, J . C. Elec- 
trodopn. of Fe-Co alloys.—I., 53, 294, 
2524 ; II ., 53, 2524, 360.4, 508/1.

Glaymann, J. Protection of m etals against 
corrosion. Principles of protection of 
metals, 53, 6364.

Glazunov, A. Rapid analysis of alloys 
w ithout destruction of samples, 53, 
6444.

Glazunov, A., and Krivohlavy, J . Quant, 
detn. of Ni in Ni-steels by electrographic 
method, 53, 201/1.

Glazunov, Alexander, and Bartunek, E. 
Linear ra te  of crystn. of cathodic Pb 
deposits, 53, 6424.

Globig, W. See Sauerwald, F.
Glocker, R. Lattice forccs and X-ray 

spectrum, 53, 18.4, 241.4; see also 
Dehlinger, U.

Glockler, George. New type of crystal 
structure model, 53, 702.4.

Glover, John George, and Cornell, William 
Bouck. B o o k : “  Development of
American Industries,1’ 53, 5994.

Gluschakoff, A. J. See Maljaroff, K. L.
Gmelin. Book : “ Handbuch der anor

ganischen Chemio.” System-Nummer 30: 
Barium, 53, 540.4 (review); System- 
Nummer 35 : Aluminium. Teil B.— 
Lieferung 1, 53, 604.4 (review) ; System - 
Nummer 54: Wolfram, 53, 5394 ;
System-Nummer 58 : Kobalt. Teil A, 
Lieferung 2, 53, 60.4 (review); System- 
Nummer 59 : Eisen. Teil A, Lieferung 
4, 53, 427/1 (review); System-Nummer 
59 : Eisen. Teil B, Lieferung 5, 53, 
604 (review).

Gmelin, P., and Ivrönert, J . Booli : “  Der 
Chemie-Ingenieur. Vol. II . Physikal
ische Kontrollo und Regulierung des 
Betriebes. P a rt I : Kontroll- und Ro- 
gulieroinrichtungen, Allgemeines und 
Gemeinsames,” 53, 4214.

Gmelin, P., Grüss, H ., Sauer, H ., and 
Krönert, J .  Book : “ Der Chemie-In- 

VOL. L III.

geniour. Vol. II . Physikalische K on
trolle und Regulierung des Betriebes. 
P a rt IV : Physikalisch-chemische Ana
lyse im Betriobe,” 53, 421/1.

Gnesotto, Tullio. Changes in eloct. rosist- 
anco of magnetostrictive m etals in m ag
netic fields, 53, 1154 ; changes in tensile 
properties of magnetostrictive m etals 
caused by longitudinal, circular, and 
screw-shaped magnetization, 53, 114.4; 
effects of changes in state  of tension of 
magnetostrictive cylinders in magnetic 
fields, 53, 115.4.

Godfrey, S. F. Principles and appns. of 
pyromotry, 53, 5214.

Godsey, Frank W., Jr. Cathodic films in 
electrolytic condensers, 53, 2564 ; poten
tial gradients in anodic films, 53, 324.

Goederitz, A. H. F. See Claus, Willi. 
Goehler, O. E. See Hickman, K.
Goens, E. Bending and torsion vibrations 

of thin cylindrical crystal rod of any 
desired crystallographic orientation, 53, 
144/1, 4554 ; improved apparatus for 
static detn. of torsion modulus of crystal 
rods and its appn. to  single crystals of 
Zn, 53, 6534.

Goens, E., and Grüncisen, E . Conduction 
of heat and electricity in Zn and Cd 
crystals, 53, 67/1.

Goerens, Paul. Book : “ Einführung in 
die Motallographie,” 53, 2874 (review).

Goetz, A. See Ho, T. L. ; Wolf, A.
Goetz, A., and Jacobs, 11. B. Effect of 

temp, on reflection of X-rays from Bi 
crystals, 53, 554/1.

Goldbach, G. Experiments with Magnal- 
ium shoots (corrosion tests), 53, 77-4.

Goldmann, F. See v. Schwarz, M.
Goldovsky, (Mlle.) N. See Prot, —.
Goldschmidt, R. “  After-effect losses ”  in 

ferromagnetic m aterials in weak a lte r
nating fields, 53, 236/1.

Goldstein, Leonard. See Stout, Lawrence
E.

v. Göler (Frhr.). See Agte, Curt.
Golfler, L. Striking new coinage, 53, 3304.
Gollnow, G. Simple method for detn. of 

acidity of electrolytic baths, 53, 362/1.
Golyer, E. De. See Yeatman, Pope.
González, Fernando. Practical deoxida

tion of brasses and bronzes, 53, 521/1.
Goodby, H. E. Vote of thanks to , 52, 

17.
Goode, E. A. Soly. of PbC r04 in 

CH3COO(NH4) and CH3COOH soins, and 
detn. of small amts. of Pb, 53, 321/1.

Gorbunova, K. M. Electrolysis of metals.
I I I .—Structure of electrolytic deposits 
of Ag from molten salts, 53, 640/1.

Gordon, E. E. See Becker, W. A.
Gordon, G. F. C. Book : “  Elementary

Metallurgy for Engineers,” 53, 4784L 
(review).

Gordon, Robert M. Modern lubrication on 
hot mills, 53, 3894.

Gorew, K. W. See Botchvar, A. A.
Goriatchev, A. P., and Syromiatnikov, 

R . R. Elect, welding of sheet A1 by 
carbon arc, 53, 331/1.

3 h
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Goroncy, — , and Urban, — . Electron 

tube as spark producer in spectrum 
analysis of m inute quantities of motals, 
53, 310/1.

Gorrissen, Johan. Corrosion of alloys, 53,
20.4.

Gorschkov, J. Discussion on N orthcott’s 
papor on “ Veining or Sub-Boundary 
Structures,” 53, 2394.

Gorshkov, I. E. Correspondence on “ F u r
ther Observations on tho Distribution 
of Porosity in Aluminium and Copper 
Ingots, with Some Notes on Inverso 
Segregation,” 52, 217; correspondence 
on ** Tho Distribution of Porosity in 
Coppor Ingots,” 51, 301 ; moulds for 
casting of ingots of non-ferrous m etals 
and alloys, 53, 2064.

Goss, N. P. X-ray diffraction patterns 
show strain in metals, 53, 764.

Gossieaux, M. Colouring of Cu and brass, 
53, 3934.

Gottschalk, V. H., and Dean, R . S. Gases 
in metals, 53, 4864.

Gottschall, Wilhelm. Thesis : “ Boitrage 
¡sum olektrochem. Vorhalton dor Platin- 
metalle,” 53, 4254.

Goubkin, S. I. See Gubkin, S. I.
Gough, H. J . Discussion on H unt's 

paper on “ Somo Aspects of tho Selection 
of Engineering Materials,” 53, 4754. 

Gough, H. J., and Forrest, G. Behaviour 
of single crystal of A1 subjoctod to 
stressless corrosion in stream of tap- 
water followed by test to destruction in 
air under alternating torsional stresses, 
53, 2214, 2414.

Gough, H. J., and Sopwith, D. G. Paper : 
“  Corrosion-Fatigue Characteristics of 
an Aluminium Specimen Consisting o! 
Two Crystals,’* 52, 57 ; relativo tomps. of 
brass when subjected to roversod diroct 
stresses in vacuo and in air, 53, 6224 ; 
somo comparative corrosion-fatiguo tests 
employing 2 tvpos of stressing action, 
53, 3094, 7054\

Gould, H. W. Quicksilver, 53, 4164. 
Gould, R. Zn in dry batteries, 53, 5954. 
Graf, L. Transformations in system A u- 

Cu and their fundamental importanco 
for transformations in solid metallic 
phases, 53, 1304 ; see also Schulze, A. 

Graham, A. Kenneth. Cyanide Zn plating 
baths using Al-Hg-Zn anode, 53, 3134 ; 
metal industries. Symposium on their 
record in 1932 and prospects for 1933— 
plating and finishing, 53, 4704.

Graham, A. Kenneth, Hogaboom, G. B., 
and Graham, L. E . xYnodos for Zn 
plating, 53, 4484.

Graham, L. E. See Graham, A. Konnetli. 
Graham, R. W. Chromic acid poisoning, 

53, 5084.
Granger, A. Super-refractories, 53, 

3854.
Granger, E. R. CJr-plating finds increased 

use in textile industry, 53, 294.
Granjon, R. Innovations and tendencies 

in autogonous welding, 53, 6734.
Grass, Walter. See Esser, Hans.

Graulich, W. Electrometallurgical pro* 
lim. refining of precious motal alloys, 
53, 5744.

Graves, B. P. Dotg. value of tungsten 
carbido milling cutters, 53, 3924.

Grazianov, A. K. See Botchvar, A. M. 
Graziansky, N. N. See Plotnikow, W. A.
Greaves, Richard Henry, and Wrighton, 

Harold. Book : “  Practical Micro
scopical Metallography,” 53, 2874
{review).

Grebel, A. Mochanism of combustion of 
pulverized coal, 53, 464.

Grebmeier, J. See Marks, Graham W.
Green, A. T. See Clows, F . H.
Green, George Allen. Elected member, 

51, 27.
Green, J . C. Refractories, 53, 5244.
Green, Thomas E. Porosity, 53, 7144.
Greenall, C. H. Discussion on Sm ith’s 

paper on “  Copper-Boryllium Bronzes,” 
53, 1224. -

Greenburg, L., and Winslow, *C. E. A. 
Dust hazard in air-pressure abrasive 
blasting, 53, 5734.

Greene, L. Wilson, and Leaper, J . M. 
Faraday. Pure rubberized oil as sub
stitu te  for linsoed oil in foundry core 
binders, 53, 3274.

Greene, 0 . V. See Luorsson, G. V.
Greenwood, J. Neill. See Russell, R. S.
Greenwood, J. Neill, and O’Malley, G. B. 

Factors dotg. properties of white 
bearing metals, 53, 1854.

Greer, H. H. A. Nominated as Mombor 
of Council, 52, 14.

Greger, Ernst. Wolding of non-forrous 
motáis, 53, 6714.

Greger, 0 . Interesting destruction pheno
menon obsorvod in A1 alloy, 53, 2324.

Gregg, H. J. Fuels in heat-treating 
furnaces, 53, 2724.

Gregg, J . L. B ook : “ Tho Alloys of
Iron and Molybdonum,” 53, 2864
{review); properties of metal foil as 
insulating m aterial, 53, 4104.

Greig, J. W. Discussion on Mehl, Barrott, 
and Rhinos’s paper on “ W idmanstatten 
Structure. I I I .—Aluminium-Rieh Al
loys of Aluminium with Coppor and of 
Aluminium with Manganese and 
Silicon,” 53, 1294.

Greiner, Earl S., Marsh, J .  S., and Stough
ton, Bradley. Book : “  The Alloys of 
Iron and Silicon,” 53, 6824.

Grenn, A. T., Hugill, W., and Ellerton, H . 
Disintegration of fireclay products by 
CO, 53, 3864.

Griengl, Franz, and Baum, Robert. 
Electrolytic potential of ternary Au— 
Sn-H g alloys, 53, 2994.

Griffith, E. Al-bronze parts cast in 
permanent moulds, 53, 7154.

Griffiths, Ezer. See Awbory, J .  H.
Griffiths, W. T. Amor, and continental 

practice in Ni dopn., 53, 6404 j see also 
Jones, D. G.

Grigorenko, G. A. B ook : “ Bimetals,
Their Rolling and Manufacture ” {in 
Russian), 53, 4224.



Name Index 835

Grigoriev, A. T. Alloys of Au with Sb, 
53, 235/1; alloys of Pd with Sb, 53, 
237/1; alloys of Pd with Fo, 53, 120/1, 
301*4.

Grimm, W., and Wulff, F . Toch. X-ray 
pictures and their interpretation, 53, 
39/1.

Grimshaw, Albert H. Cause and pre
vention of some black spots which 
appeared on cloth aftor Kior boiling, 
53, 21/1.

Gripenberg, W. S. Se- or selonido- 
rectifior? 53, 419/1.

Grober, H., and Erk, S. Book : “ Dio
Grundgesetze der W ärmeübertragung,” 
53, 699/1.

Grodzinski, P. Diamond as tool material, 
53, 718.4.

Groenewold, H. J. See Kronig, R. do L.
Grogan, J. D. Discussion on “ An In 

vestigation of tho Effects of Hydrogen 
and Oxygon on tho Unsoundncss of 
Copper-Nickel Alloys,” 51, 255; dis
cussion on “  The Fatigue-Resisting 
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deposits, 53, 30.4.

Haas, W. J. de, and Alphen, P . M. van. 
Change of resistance of m etals in m ag
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Haefner, R. See Grube, G.
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Hahn, G. See Muller, R.
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Hahn, Walter. Metal spraying, 53, 26/1; 

metal spraying process : appn. and
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Hansley, V. L. See Gilbert, H. N.
Hanson, Alvin W. Elastic constants of 
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Harper, W. R. Somo factors in design 
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low and high pn, 53, 558/1.
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of age-hardoning, 53, 028-4.

Harris, A. V. Sec Wisslor, W. A.
Harris, Darwin. Detn. of various metals 
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Harris, T. R. Runners and risers, 53, 
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Harrison, A. P. Descaling Cu surfaces, 

53, 472/1.
Harrison, Arthur Gilbert. Elected mem

ber, 51, 26.
Hart, L. P. See Gardner, H. A.
Hartford, Fred D. Careful installation 

pays in p lant piping, 53, 403*4.
Hartl, W. Al castings in construction 

of Diesel engines, 53, 407/1.
Hartley, William L. Mould-handling 

methods in foundries, 53, 153/1.
Hartman, F. V. Discussion on Morris’s 
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Hartman, F. V., and Craighead, C. M. 
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Hartmann, E. C. Design of Al alloy 
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Harvey, A. See Dreblow, E. S.
Harvey, A., and Dreblow, E. S. Spectro

scopic examination of thin metallic films, 
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heating, elect.-resistance and elect, 
furnace alloys, 53, 417/1, 403.4.
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Silit rods by means of photographic 
pyrom etry, 53, 145.4.

Haskell, Broderick, Jr. Banker’s view
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Hauttmann, A. Protection of steel a t 
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passivity and corrosion, 53, 132.4.
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Heidhausen G., and Liebaldt, P. R e

activity of foundry coke, 53, 384/1.
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Heine, H. Ultropak, 53, 202/1.
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Hensel, F. R., and Larsen, E. I. Age- 
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Henshaw, C. L. See W aterm an, A. T.
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53, 46/1.
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528/1.
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hardness of m etals by action of rotating 
magnotic fields, 53, 230/1 ; now pro
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Hérenguel, J., and Chaudron, G. Sub
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in atmosphere of argon, 53, 22714, 454/1.

Herfeld, Hans, and Gorngross, Otto. De
tection and dotn. of Co with 1 : 2-nitro- 
naphthol, 53, 648-4.
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Herriot, J. Pettitt-. See Pettitt-H erriot, J.
Herrman, H. Economy in various pro

cesses of aircraft construction, 53, 405/1.
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cially thoso which roquiro no hoat-treat- 
ment, 53, 616/1 ; protection of Al by 
oxidation, 53, 84/1 ; thosis : “ Dio olek- 
trolytische Oxydation des Aluminiums,” 
53, 425/1.
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alloys of Ni—Cr—Fo group, 53, 236/1 ; 
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Jennison, H. C. Cu in elect, industry, 53, 
104/1.

Jessey, L. de. Form ation of stresses in 
wolds, 53, 401/1.
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focussing Röntgen spectrometer, 53, 
567/1.

John, K. Now Leitz binocular microscope, 
53, 96/1.

John, W. E., and Beyers, E. Colorimetric 
tests for precious metals, 53, 95-4.

Johnson, Daniel Cowan. Elected student 
member, 51, 20.

Johnson, F. Discussion on “ Further 
Observations on the Distribution of 
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53, 188.4.

Jolivet, E. See Portevin, A.
Jones, —. H eat-treatm ent without detri

mental finish, 53, 100/1.
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Jones, H. Interaction of lattice vibrations 
and free electrons in motals, 53, 19/1.
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Aluminium in 1931,” 53, 422/1 ; see 
also Bain, H . F.
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of small amts. of Ag in presence of both 
Cu and chlorides, 53, 321/1.
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plating, 53, 446.4.

Kaneko, Seiji. Throwing powor of elec
troplating solns., 53, 9(M.

Kaneko, Seiji, and Nemoto, Chujiro. 
Appn. of solid Cd amalgam in vol. 
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ances, 53, 699/1 ; sensitivity of instru
ments, 53, 372/1 ; thermo-elements, 53, 
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alloys used as elastic olemonts, 53, 302.4, 
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oxalato-pormanganate method, 53, 260-4.
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R.

Krouse, G. N. Sec Moore, H. F.
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m etals on corrosion of steol, 53, 139/1.
Kurdjumov, G. See Agoew, N. W.
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Landsberg, W. P am p h le t: “ Sprache und 
Technik,” 53, 5994.
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Lewis, Dartrey. y-rays to  insure internal 
soundness, 53, 520-4.

Lewis, E. J. See Park, Bartholow.^
Lewis, K. G. See Sidery, A. J .
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detrimental finish, 53, 160/1.

Lockyer, Percy Charles. Elected student 
member, 51, 26.

Loeb, Leonard B., and Adams, Arthur S. 
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Lundquist, Eugene E. Strength test on 
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McAuliffe, Eugene. See Yeatman, Pope.
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McKay, N. H., and Bonnet, C. F. Cr 

plating finds new appns. in machine 
shop, 53, 508*4.
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ton, W. G.
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Moodey, H. S. B ook: “ Quantitative
Analysis,” 53, 6004.

Moon, P. B. Emission of positivo ions 
from hot W, 53, 674.

Moore, Burrows. Hg purification, 53, 
3734.

Moore, D. H., and Constant, F. W. D ia
magnetism and paramagnetism in intenso 
fields, 53, 693/1.

Moore, H. F. D u c tility : w hat is its
significance ? How test for it ? 53,
218/1; fatigue of motals—its nature 
and significance, 53, 2294 ; report of 
research cttooJ of A.S.T.M. on fatigue 
of metals, 53, 229/1 ; see also Fuller, 
T. S . ; Peterson, R. E.

Moore, H. F., and Warwick, C. L. Report 
of cttoe. E~9 of A.S.T.M. on research, 
53, 5344.

Moore, H. F., and W ishart, H. B. “ Over
night ” test for detg. endurance limit, 
53, 5174 , 6524.

Moore, H. F., Bolton, J . W., and Kanter, 
J .  J .  Detn. and significance of “ pro-

portional lim it ” and “ breaking
strength ” in short-timo high-tomp. 
tests, 53, 5194 ; significance of results 
of short-timo high-tomp. tension tests, 
53, 5184.

Moore, H. F., Othus, J . C., and Krouso,
G. N. Full-load calibration of 600,000 
lb. testing machine, 53, 2624.

Moore, Harold. Nominated as President,
52, 14.

Morcom, E. L. Nominatod as Vice- 
President, 52, 14.

Morell, L. G., and Hanawalt, J . D. X-ray 
study of plastic working of Mg alloys,
53, 174.

Morgan, Gilbert Thomas. P am p h le t: “ A 
Survoy of Modorn Inorganic Chemistry,” 
53, 6834.

Morin, L. H. Casting brass in chills undor 
prossuro, 53, 267/1 ; cost analysis of 
Zn-baso dio-castings vs. machined cast
ings, 53, 7154 ; design of product to 
utilize die-casting instead of machino 
parts, 53, 3814 ; sizo limits of brass and 
othor die-castings, 53, 7154.

Morris, Alan. Machinability of free- 
cutting brass rod, 53, 2154, 7194;
II ., 53, 2154; seasonal variations in 
rate of impingement corrosion, 53,1324.

Morris, S. B. Use of non-ferrous sorvico 
pipos a t  present pricos, 53, 5964.

Morrissey, R. B. See Thompson, M. do Kay.
Morth, Hermine. See Pavolka, F.
Moser, H. German standardization of 

procious motals, 53, 4194.
Moser, H., Fröhlich, K. W., and Raub, E. 

Ag plating of alloys contg. P. Electro
lytic degreasing, 53, 708/1.

Moser, H., Raub, E ., and Vincke, E. 
Systom Au-Mn, 53, 1244, 2354.

Moser, H. A. See Roeser, Wm. F.
Moser, Max. Notched-bar tests, 53, 

2644 ; obtaining stoady curvature in 
tech. bending tests, 53, 264/1.

Moshaiski, P. I., and Wladimirow, R. S. 
Book : “ The Electrolytic Extraction
of Zinc from Ores ” (in Russian), 53, 
6834.

Mott, R. A. Advantages of clean coal to 
industry, 53, 6634.

Motzoc, Maria D. Sec Balancscu, Gr.
Moustacas, E., et al. Founding of bronzo, 
-53, 414.

Moustacas, E., and Merle, — . Studies 
on brasses, 53, 1844.

Mrak, E. M., and Cruess, W. V. Corrosion 
of Ni and Monol metal by sulphurod 
grape juice, 53, 5554.

Mück, Gottfried. See Lang, Rudolf.
Mühlhaus, H. Elect, rotary drill, 53, 

4604.
Muhr, —. Metallography, 53, 1284.
Mukoyama, Mikio. Fundamental prin

ciples in designing elect, furnace for 
heat-treatm ent, 53, 1564.

Müllenseifen, W. See Endoll, K.
Muller, Bernhardt E. Pb fittings for 

modern house, 53, 1714.
Müller, C. Prodn. of thin, freo metal 

films, 53, 3414.
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Muller, Emil. B ook: “ Chomio und

kontinentales Patentrecht,” 53, 600.-1.
Müller, Erich. Book : “ Dio Eloktro-

motrischo (Potontiomotrischo) Mass- 
analysed’ 53, 479/1 (review).

Müller, Erich, and Barchmann, Herbort. 
Influonco of anions on oloctrodopn. 
and soln. of Cd and Zn, 53, 507.1.

Müller, Erich, and Förster, Johannes. 
Effect of anions on rate of soln. of Zn 
in acids, 53, 131/1.

Müller, Erich, and Haase, Günther. 
Dotn. of Cr and Fe in Cr plating bath 
by potentiomotric method, 53, 308.4.

Müller, Erich, and Janitzki, J . + Electro
motive behaviour of Ni and Co, 53, 
178/1.

Müller, Erich, and Rossow, Otto. Cr oloc- 
troplating with aqueous solns. of chromic 
acid contg. HF, 53, 250/1.

Müller, Erich, and Schwabe, Kurt. Cur
rent limits of anodic polarization of 
motals in aqueous solns., 53, 555/1.

Müller, G. Use of scrap in castings, 53, 
382/1.

Müller, G., and Zetzmann, II . J . Experi
ments with registering photo-cell pyro
m eter, 53, 320.4.

Müller, Hermann. See Wovor, Franz.
Müller, J. H., and La Lande, \V. A. Pptn. 

of rhenium sulphide from ammoniacal 
soln. Sopn. of Re and Mo, 53, 451/1.

Müller, R. See Bardenheuer, P.
Müller, R., Hahn, G., and Krainor, H. 

Corrosion of Fe, Cr, and Ni. Resistance 
alloys of thoso and othor materials, 53, 
033/1.

Müller, Robert. Book : “ Allgomeino und 
technische Elektrometallurgie,” 53, 540/1 
(review).

Müller, Rud. Arc welding of “ Niekol- 
clad ” and “ Monel-clad ” stool sheets, 
53, 070.4.

Müller, W. See Budnikov, P. P . ; Ir- 
mann, — .

Müller, W. J. Book : “ Dio Bedockungs- 
thoorio der Passivität der Motallo und 
iliro experimentelle Begründung,” 53, 
087/1 (review); theory of passivity.
XV II.—Comparison of now theory of
E . Müller and K. Schwabo with cover 
theory of W. J .  Müllor, with experi- 
montal results of investigation on pas
sivity, 53, 92.1 ; time factor in anodic 
passivation of metals. Remarks on 
paper of W. J .  Shutt and V. J . Stirrup, 
53, 32.1.

Müller, Werner. Thesis : “ Zur Passivität 
dos Chroms,” 53, 425/1.

Mullins, G. W. Vote of thanks to, 52, 17.
Mumma, P. F. See Fuller, T. S.
Mundey, A. H. Elected Membor of Coun

cil, 51, 26; die-casting, 53, 152.4, 380.4 ; 
discussion on “  Some Effects of the Addi
tion of Tellurium to Lead," 51, 84.

Münter, H. Arcogen : combined gas-elect, 
welding process, 53, 55/1 ; practical 
appn. of Arcogen welding method, 53,
402.4.

Murach, N. N. Sec Vanyukov, V. A.

Murakami, Takejiro, and H atta , Atsuyoshi. 
Equilib. diagr. of binary system Sb-Mn, 
53, 181/1, 344.4.

Muratch, N. N. Smolting of Sn waste arid 
eloctrolytic refining of rocovorod Sn, 53, 
574/1.

Muratch, N. N., and Reskow, M. A. Book : 
“ Standards of Non-Ferrous Motals and 
Alloys ” (in Russian), 53, 000/1.

Murison, C. A. See Finch, G. I . ; Thom
son, G. P.

Murmann, Hans. Optical constants of 
transparent Ag, 53, 179/1.

Murphy, A. J. Discussion on H unt’s paper 
on “ Somo Aspects of tho Solection of 
Engineering Materials,” 53, 475/1; dis
cussion on “ Procipitation-Hardening 
Nickol-Copper Alloys Containing Alu
minium,” 52, 188; discussion on “ Pro- 
portios of Somo Tompor-Hardoning Cop
per Alloys Containing Additions of 
Nickel and Aluminium,” 52, 188.

Murphy, T. S., Jr. Developments in fusion 
welding, 53, 401/4.

Murray, J. S. Caro of largo oloct. appar
atus, 53, 213/1.

Muzalevsky, J. G. Aviol, 53, 018.1; in
fluence of small quantities of Si on 
stronetli and elasticity of Duralumin, 53, 
017/1.

Myer, J. L. Sec Doan, Gilbert E.
Myers, Raymond E. Variable prossuro 

regulatocl to provont robound of molten 
metal during casting, 53, 470/1.

Myres, John L. P am phle t: “ Science and 
tho Humanities,” 53, 285/1.

Nachtigall, G. Use of Pb and Cu tubes 
for drinking-water pipes, 53, 193.4.

Nadai, A. Plasticity and elasticity, 53,
229.4 ; theories of strength, 53, 229A .

Nadson, G. A., and Stern, E. A. Action 
of motals a t  distance on microorganisms, 
53, 614/1.

Nagasawa, Yuji. Proposod motliod for 
dotg. fatigue limit, 53, 204.4.

Nagel, C. F., and lloglund, G. O. Develop
ments in Al alloys in relation to econo
mies in aircraft construction, 53, 232/1.

Nain, G. Li and its appn., 53, 415/1.
Nakahara, Masujird. Moch. properties of 

Pb. F irst report, 53, 227/1.
Nakamura, Isamu. See Yamaguchi, Koiji.
Nakanishi, Iwajiro. See Kato, Yogoro.
Nakatsuchi, Akira. Metal constituents in 

bright Au. I.—Heat-resisting metals.
11.—Fastening effect of Bi. I I I .— 
Motals other than Bi and Rh, 53, 105/1.

Naphtali, M. Metallization of wood opons 
now uses, 53, 409/1.

Nash, Alfred W., and Bowen, A. R. 
Mineral oils, 53, 538.4.

Naske, C., Madel, H ., and Siegel, W. 
B ook: “ Dor Chemio-Ingoniour. Vol.
I . P a rt I I  : Mechanischo Material-
tronnung,” 53, 421.1.

Nasu, Nobuyuki. See Iwas6, Keizo.
Nathan, (Sir) Frederic L. Brief rtsum6 of 

information on storago of coal, 53, 40/1.
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Nathusius, H. Brown -Bovori-Grünewald 
bright-annealing apparatus, 53, 155.-1 ; 

, description of elect, furnace installations 
in AI plant, 53, 716/1.

Naude, S. M. See Nowbory, E.
Nauraow, W. A. Sec Blok, N. I.
Nealey, J. B. A rtists and engineers co

operate in prodn. of die-casting hard
ware, 53, 381.4 ; bright-annealing Cu 
wire in atmosphere of steam, 53, 48.-1, 
271A ; continuous process plays impor
ta n t part in manufg. radiators, 53, 396/1 ; 
continuous-typo furnaccs employed in 
forging Al alloys, 53, 662/1 ; now prin
ciple applied in bright-annealing Cu wire, 
53, 154/1 ; Zn alloys for dio-casting 
recently improved, 53, 151/1.

Nelidow, J. See Amossow, S.
Nelson, H. A., and Kittelberger, W. W. 

Prepn. of Zn and Zn-alloy surfaces for 
coating, 53, 256.4.

Nemes, Jon. Thesis : “  Das Verhalten 
verschiedener Leiehtmotallo in der 
K älte,” 53, 425.4.

Nemilow, W. A. Alloys of P t  with Co, 
53, 494/1 ; .see also Kurnakow, N. S.

Nemoto, Chüjiro. See Ivaneko, Seiji.
Neskutchaev, W. Structure factor, 53,18.4.
Nettmann, Paul. A ttack by lubricating 

oil, 53, 243*4 ; season-cracking duo to 
corrosion (corrosion-fatigue as cause of 
premature wear on cylinders), 53, 635/1.

Neubert, Hans. Analysis of white metals 
and their smelter products, 53, 258/1.

Neuburger, M. C. Book : “ Kristallchomie 
der anorganischen Verbindungen,” 53. 
605/1 (review) ; crystal structure and 
lattice constant of Hg, 53, 352/1.

Neumann, F. See v. Stackolberp. M.
Neumann, B., Kröger, C., and Kunz, H. 

Heats of formation of nitrides. I I I .— 
Heats of soln. of some metals and motal 
nitrides in acids, 53, 7/1.

Neumann, Kurt, and Völker, Ernst. 
Method of measuring very small vapour 
pressures w ith torsion balance, 53, 7.4.

Neumayer, Paul. Modern welding m a
chines and their appns., 53, 56.4.

Neumayr, S. See ZintI, E.
Newbery, E. Metallized glass-H , elec

trodes, 53, 642/1.
Newbery, E., and Naude, S. M. EI0 2- 

trolytic refining of Hg, 53, 562/1, 709.4.
Newcombe, R. B. Acid treatm ent for 

increasing oil production, 53, 501.4.
Newell, H. D. Discussion on Krivobok’s 

paper on “ Further Studies on Chrom - 
ium-Nickol-Iron and Related Alloys,” 
53, 296.4 ; see also Strauss, Jerome.

Newell, I. Laird. See Skau, Evald L.
Newhouse, W. H. Hg in native Ag, 53, 

681/1.
Newitt, D. M. Book edited by : “ Chemical 

Engineering and Chemical Catalogue,” 
53, 224/1 (review).

Newman, F. H. Cathode sputtering, 53, 
469/1.

Newton, R. H., and Furnas, C. C. Temp, 
controller uses photo-elect, cell, 53.
145.4,

Nicholls, P., and Staples, C. W. Romoval 
of soot from furnace and flues by salts 
or compds., 53, 383.4.

Nichols, George W. New bath  for direct 
nickelling of Zn, 53, 559-4.

Nicolau, P. Study of methods for con
trolling foundry products, 53, 202/1.

Nieberding, Otto. High finishing of motal 
surfaces, 53, 395.4.

Nied, Kurt. Electrocliem. corrosion and 
its provention, 53, 245.4.

Niemann, H. Insulation by metals, 53, 
56/1.

Niemeyer, G. H. Metal industries. 
Symposium on their rocord in 1932 and 
prospocts for 1933.—Precious metals, 
53, 470.4.

Niessner, M. Micro-chemistry in science 
of motals, 53, 141.4.

Nieuwenburg, C. J. van, and Dulfer, G.. 
Book : “ A Short Manual of Systematical 
Qualitative Analysis by Means of 
Modern Drop Roactions,” 53, 600/1.

Niggli, Paul. Stereochemistry of crystal
line compds., 53, 76.4.

Nightingale, S. J. Soft solder and soldered 
joints, 53, 719.4.

Nightingale, Thomas Arthur. Elected 
student member, 51, 27.

Nikonov, F. T. Saturation of Fo and steel 
by Al in liquid alloys of A1 and Fo in 
order to make them heat-resistant, 53, 
23/1.

Nipper, H. Gas contents of Al casting 
alloys, 53, 326.4, 658.4, 714.1.

Nishimura, Y. Promotion of skill of 
weldors in oloct. arc welding, 53, 
55/1.

Nishina, Tamotu. See Honda, Kôtarô.
Nishiyama, Zenji. Corrections for Debyo- 

Schcrror X-ray photographs, 53, 17/1, 
192/1.

Nisolle, L. Sec Bodmer, A.
Nix, Foster C. Photo-conductivity, 53,

547.4.
Noble, H. J. Castings of Bo alloys with 

several different uses, 53, 344.4, 696/1.
Noddack, Ida and Noddack, W alter. Book : 

“ Das Rhenium,” 53, 477/1.
Noddack, Walter. See Noddack, Ida.
Norris, Lawrence, and Worthing, A. G. 

R ate of vaporization of Mo in vacuo, 
53, 690/1.

North, J. Prepn. of moulding sand, 53,
153.4.

North, Sydney H. Book : “  Pulverized
Fuel Firing,” 53, 543.4 (review).

Northcott, L. Veining or sub-boundary 
structures, 53, 239/1.

Norton, F. H. Book : ** Refractories,”
53, 62.4 (review) ; refractories for
indust, furnaces.—I., I I .—Classifica
tion of indust, furnaces. I I I .—Selec
tion of refractories, 53, 385/1 ; refrac
tories for indust, furnaces.—IV., 53, 
577/1.

Norton, F. H., and Fellows, J . A. New 
device for creep testing, 53, 652.4.

Norton, John T. X-ray detn. of stressos 
in welds, 53, 325.4.
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Norton, John T., and Hillier, R. E. Struc
ture of cold-drawn tubing, 53, 277/1.

Norton, John T., and Ziegler, Alfred. 
Sensitivity of y-ray method of radio
graphy, 53, 6564.

Norwood, C. R. Prodn. of A1 dio-eastings, 
53, 209/1.

Notman, Arthur. Cu situation, 53, 108.4.
Nottingham, W. B. Work-functions and 

thermionic constant and constant “ A ” 
determined for thoriated W, 53, 339/1.

Novopavlovskiy, V. A. See Juriew, K. M.
Nowell, Charles. Elected mombor, 51, 

313.
Nowotny, H. See Halla, F.
Nuck, — , and Jaffo, — . Special pos

sibilities of arsino poisoning, 53, 473.1.
Nuker, P. Soly. of Ni dimothylglyoxime, 

53, 317.4.
Nukiyama, Daiz3. E.m.f. generated by 

friction between two metals, 53, 342/1.
Nunez, F. Gonzalez. Now revision of 

atomic woight of Cr. I.—Prepn. and 
analysis of C r02Cl2, 53, 113/1.

Nyselius, Gustav. Now economies in die- 
casting, 53, 380.4.

Oberg, Ture. See Johnson, J . B.
Obermüller, H. Making A1 foil, 53, 5264 ; 

pouring contrivance for casting ingots 
for A1 foil, 53, 376.1.

Obinata, I. Discussion on “  An X-Ray 
Investigation of the Copper-Aluminium 
Alloys,” 51, 158.

Obinata, I., and Schmid, E. Extension of 
Sn crystals, 53, 484/1 ; X-ray investi
gations on Sb—Pb and Sn-Pb alloys, 53, 
6224.

Obinata, I., and Wassermann, G. X-ray 
investigation of solid soly. of A1 in Cu, 
53, 4974.

Ochotin, V. P., and SytschofT, A. P. 
Rapid colorimetric mothod for detn. 
of Ni in alloys, 53, 452.4,

Ochs, H. See Thum, A.
Oddie, T. H. See Eddy, C. E.
Oddo, Bernardo. Book : “ Lezioni di

chimica analítica,” 53, 423.4.
Oesterle, Joseph F. Metallurgical proper

ties of metals and their effect on wblding 
operations, 53, 400.4 ; see also Fritsche, 
Oscar; Wahlin, H. B.

0 Unger, H. Book : “ Technologisches
Taschenwörterbuch in 5 Sprachen,” 
53, 4324 (review).

Ogburn, S. C., and Brastow, W. C. Quant, 
detn. of Pd by 0 ,H 4, 53, 369/1.

Oka, Sojiro. See Kameyatna, Naoto.
Okiö, A. Microeloctrolytic detn. of Ag, 

Hg, and Cd in ammoniacal solns., 53,
36.1.

Okawa, Hataji. See Saito, Daikichi.
Okuda, Katsumi. See Takabi, Ichitarö.
Öiander, Arne. Crystal structure of AuCd, 

53, 174 ; electrochem. investigation of 
Cd-Ag alloys, 53, 181/1; graphical
method for converting atomic per cent, 
into weight per cent., 53, 4764.

Olcott, F. B. Report of sub-cttee. V of 
cttoe. A-5 of A.S.T.M. on total immorsion 
tests, 53, 5044.

Oldham, S. E., and Fishel, W. P. Some 
roactions of VC, 53, 3184.

Oleshko, A. S. See Akimov, G. W.
Olin, H. L. Sec Clausson, R. A.
Oliphant, M. L. E., and Rutherford, Lord. 

Transmutation of olements by protons, 
53, 5484.

Olive, Theodore R. See Calcott, W. S.
Oliver, F. A. W. See Larard, C. E.
Oliviero, A., and Bolfiori, O. Oxidation 

of Zn. I.—Influence of Ni on oxidation 
of Zn, 53, 1324.

Ollard, E. A. Depn. of Ni. I.—Goneral, 
53, 4494 ; discussion on possibility of 
standardizing olectrodeposits, 53, 511/1 ; 
micro-organisms in plating solns., 53, 
1374 ; practical plating. Dopn. of Ni. 
— Solns., 53, 558/1, 7074 ; practical 
plating. Plating shop and plant.—I.,
II ., 53, 904 ; practical plating. Prepn. 
of work. I.—Polishing. I I .—Cleaning, 
53, 314.4 ; I I I .—Pickling, 53, 3624,

.. 449/1.
Olsen, Willy. Basic principles of m etal

lurgical roactions, 53, 4964; see also 
Korber, F.

Oma, Kazuhiko. See Suzuki, Tsunoo.
O’Malley, G. B. Intercrystallino ombrittlo- 

m cnt of metals, 53, 2434 ; see also 
Grconwood, J . Noil!.

O’Neil, Frank S. Distribution of pulver
ized fuol for metal working, 53, 2724.

O’Neill, Hugh. Discussion on Edmunds 
and Fuller’s papor on “  Relation of 
Crystal Orientation to Bending Qualities 
of Rolled Zinc Alloy,” 53, 1274 ; dis
cussion on “ Experiments on Wiro-Draw- 
ing. P a rt I I I .—Annealing of II.C. Cop
per Wires Drawn to Varying Degrees 
of Hardness,” 52, 241 ; discussion or. 
N orthcott’s papor on “ Veining or Sub- 
Boundary Structures,” 53, 239/1.

O’Neill, Hugh, and Cuthbertson, J . W. 
Correspondence on “ Interpretation of the 
Tensilo Test (With Reference to Lead 
Alloys),” 51, 65.

O’Neill, Hugh, Farnham , Gordon Stuart, 
and Jackson, J . F . B. Paper : “ An 
Investigation of the Heat-Treatment of 
* Standard Silver 52, 75.

O’Neill, Hugh, Jackson, J . F. B., and 
Farnham, Gordon Stuart. Critical study 
of hardness behaviour of Duralumin, 53, 
6954.

Onitchenko, A. Measurement of throwing 
power of plating baths, 53, 7094.

Onoda, Kei. See Kameyama, Naoto.
Oplinger, F. F. Barrel-plating with Duo- 

zinc soln., 53, 6414.
Orban, Jean. See W iniwarter, Edmond de.
Ormont, B. F. Kinetics of dissolution of 

Mcr and other motals in aqueous solns., 
53, 214.

Orowan, E. Structure of real crystals, 53, 
764 ; see also Becker, R.

Orr, T. E. Metal supplants masonry in 
modern construction, 53, 3344.
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Ôsawa, Atomi. X-ray study of oquilib. 

diagr. of Fo-Al system, 53, 6164-
Oschatz, H. Sec Thum, A.
Osment, C. G. Experimental radiograpliy 

utilizing y  rays of Ra, 53, 39/1.
Osswald, E. Tensile tosts relating to Cu— 

Ni crystals, 53, 491/1 ; sec also Dohlin- 
gor, U.

Ost, H. Book : “ Lohrbuch dor chem-
ischeri Technologio,” 53, 285/1.

Ostwald, C. 0 . Fuel probloms, 53, 50LI.
Otani, Buntarô. Ternary alloys of Al-Ag- 

Mg, “ silvor-Duralumin,” 53, 548.4.
Othus, J. C. See Mooro, H. F.
Otin, C., and Cotrutz, C. Comparative 

tests on dotn. of total sulphur in coal 
by methods of Hackl and Eschka, 53, 
46/1.

Otzen, R. Sonds mossago of greeting, 52, 
14.

Overcash, D. M., and Mathers, F . C. 
Electrodepn. of Mg, 53, 558.1, 707/1.

Owen, E. A., and Iball, John. Thermal 
expansion of Zn by X-ray motliod, 53, 
485/1.

Owen, E. A., and Pickup, Llewelyn. I.— 
Relation between moan atomic volumo 
and compn. in Cu—Zn alloys. I I .— 
Variation of moan atomic volumo with 
tomp. in Cu-Zn alloys, with observations 
on ^-transformations, 53, 297*4 ; rela
tion between moan atomic volume and 
compn. in Ag-Zn alloys, 53, 349/1 ; 
X-ray study of Cu-Cd alloys, 53, 189/1, 
491/1.

Owen, E. A., and Yates, E. L. Crystal 
parameters of 4 motals under reduced 
pressure, 53, G30/1 ; precision measure
m ents of crystal parameters, 53, 130/1.

Owen, S. Z. Pb-bath furnaces, 53, 271/1.

Padelt, E. See W itte, R.
Pahl, M. See v. Hovesy, G.
Painton, Edgar T. A1 conductors and 

corona, 53, 410/1; steel-cored Al, 53, 
410*4.

Painton, Edgar T., Borclien, S. N., and 
Lykoschin, W. A. Book : “  The Work
ing of Aluminium and its Alloys ” (in 
Russian), 53, 000/1.

Palmer, — . Discussion on oil-fired fur
naces, 53, 157*4.

Palmer, F. R. Factors th a t affoct macliin- 
ability, 53, 583/1.

Pamfilov, A. W., and Fedorov, O. S. R e
searches on olectrochomistry of Cr. H I. 
— Nature of deposits from tervalent 
solns., 53, 250/1.

Pan, L. C. Analysis of freo cyanide in 
brass plating baths, 53, 253.4 ; carbon
ate in cyanide Cu plating, 53, 508/1 ; 
concentration of cyanide Cu plating 
solns., 53, 509.4 ; freo cyanide in brass 
plating baths, 53, 640.4 ; free cyanide 
in Cu electroplating, 53, 3 11.4; new 
process for colouring Al and its alloys, 
53, 395/1 ; throwing power in electro
plating, 53, 137/1.

Panseri, C. Al foundry : mothods and
results, 53, 146/1 ; cast alloys of Al in 
construction of aoro engines, 53, 407*4 ; 
characteristics of cast Al alloys as in 
fluenced by their compn. and structure, 
53, 11/1; moch. and motallographic
characteristics of somo foundry light 
alloys, 53, 295*1.

Pantchenko, B. See Aloxandrov, W.
Pariselle, H. See Lamirand, J .
Park, Bartholow, and Lewis, E. J . Estn. 

of small amts. of Sb in Cu, 53, 564/1.
Parke, P. Pullman Al car, 53, 676/1.
Parkinson, Edgar, and Faulhabor, Frank V. 

Successful finishing of die-castings, 53,
393.4, 716*4.

Parks, Margaret M. Thesis : “ A Gravi- 
motric Mothod for the Quantitative De
termination of Vanadium,” 53, 425/1.

Parravano, N., and D ’Agostino, — . Rate 
of dissolution of indust, alumina in 
molten cryolite, 53, 512/1.

Parravano, N., and Caglioti, V. Structure 
and chem. compn. of somo metallic 
alloys, 53, 240.4.

Parrett, Henry Hilton. Elected mombor,
52, 15.

Parsons, A. B. Sec Yeatm an, Pope.
Parsons, R. W. P  in red brass, 53, 267/1.
Partington, E. P. B ook : “ Chomical

Plumbing, Lead-Burning, and Oxy- 
Acotylono Welding for Plumbers and 
Heating Engineers,” 53, 430/1 (review).

Paschkis, Victor. Elect, hoat, 53, 207/1; 
furnace operation in annealing of motals,
53, 526*1.

Passano, R. F. Report of sub-cttoo. 
V III of cttoe. A-5 of A.S.T.M. on field 
tests of metallic coatings, 53, 247/1, 
504*1.

Patat, F. Simple electrolytic micro-dotn. 
of Hg, 53, 259*4.

v. Pattantyus, I. See Cotel, E. 
Patterson, H. S. Sec Cawood, W.
Patton, Temple C. Nomographic chart 

for dotg. hoating unit design, 53, 576*4.
Pavelka, F., and Morth, Hormino. Rapid 

mothod for detn. of small quantities 
of T1 in prosonce of Bi and Pb, 53, 
370/1.

Pavlov, S. E. Sec Krenig, V. O.
Peace, — . Sound non-ferrous castings, 

53, 147/1.
Peasgood, Frank. Electro-plating rheo

stats, 53, 31/1.
Pedder, I. U. Investigation of Al and 

Duralumin tubos, 53, 665/1.
Pehrson, E. W. P am phle t: “ Lead in

1931 (General Report),” 53, 423*4; 
pam phle t: “ Zinc in 1931 (General
Report),” 53, 423*4.

Peierls, R. Book : “  Elektronontheorio
dor Motallo,” 53, 427/1 (review) ; theory 
of diamagnetism of conducting olectrons, 
53, 118-4 ; theory of metals, 53, 613*4.

Peirce, W. M. Discussion on Fink and 
Frocho’s paper on “ Equilibrium Re
lations in Aluminium-Cobalt Alloys 
of High Purity ,” 53, 69.4 ; discussion 
on Rodda’s paper on “ Preparation of
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Graded Abrasives for Metallographie 
Polishing,” 53, 754.

Peisker, Hans. See Ebert, Fritz.
Pelou, Maurice. Modern mecli. handling 

appliances, 53, 5384.
Pérignon, J. Book : “ Théorie e t tech

nologie dos engrenages,” 53, 594.
Perkal, S. I. Rofractorinoss and standard 

methods for its detn. in Germany, 
U.S.A., and U.S.S.R., 53, 2094; re
search work on refractories in U.S.S.R. 
during past five years, 53, 2094.

Perlenfein, Alfred. Cr plating bath with 
F  ion, 53, 3104, 5394.

Perlitz, H. In  which binary intertnotallic 
alloy are ß-, y-, and e-lattices to bo 
expected ? 53, 0294 ; variations of
interatomic distances with change from 
cubic face-centred arrangement to cubic 
body-centred or to hexagonal close- 
packed lattice, 53, 184.

Perrin, R., and Sorrel, V. Induction 
furnaces with ferromagnetic muffle and 
autom atic temp, regulation, 53, 2724.

Perring, J. W. Discussion on possibility 
of standardizing olectrodoposits, 53, 
5114.

Perry, E. Foundry coro binders, 53, 
1524.

Perry, J. A. Selection, utilization, and 
distribution of gas mixtures, 53, 454.

Persoz, L. Breaking specimens in fatiguo 
testing machines, 53, 2634 ; fracture 
of machine parts by fatiguo, 53, 1164.

Pestelli, V. Detn. of Ni and Cr in alloys 
and in cast-iron, 53, 2014.

Pestemer, Max. See Kremann, R.
Pester, F. Tensile properties of rods and 

wires a t  low temps., 53, 2384.
Petar, Alice V. Molybdenum, 53, 2274 ; 

sec also Tyler, Paul M.
Peters, Cl. Microdokirnastic enrichment 

and spectrographic detn. of precious 
motals, 53, 2584.

Peters, Fritz-Jürgen. Protection of AI 
and light motal alloys by organic coat
ings, 53, 3584.

Peters, Newton. See Fischer, Hellmut.
Peterson, R. E. Dynamic testing of 

materials, 53, 2634 ; stress-concentra
tion phenomena in fatiguo of rrçetals, 
53, 2624.

Peterson, R. E., and Moore, H . F . Signi
ficance and limitations of fatiguo test 
results, 53, 2304.

Petit, Ralph E. Clear and colour finishes 
on Al. Alumilito process, 53, 1654.

Petraschenj, W. I. Book : “ Qualitative 
Chemical Analysis ”  (in Russian), 53, 
4234.

Petrie, G., and Mills, J  C. Book :
“ Sherardizing,” 53, 5414 (review).

Petrikaln, A., and Jacoby, Konst. Thermo- 
elect. forces in systems Te-S and Te-Se, 
53, 2374.

Pétrot, E. Book translated by : “ Les
Aciers Spéciaux,”  53, 2224.

Pettigrew, J. C. Cold-rolled phosphor- 
bronze for bridge bearing plates, 53, 
4144.

Pettis, William J. Metal industries. 
Symposium on their record in 1932 and 
prospects for 1933.—Brass rolling mill, 
53, 4704 ; non-ferrous rolling mills, 
53, 2774.

Pettit, R. E. Al coating th a t is useful in 
elect, engineering, 53, 3324 ; sec also 
Bengston, H.

Pettitt-Herriot, J. Practical aids to in
spection, 53, 5674.

Pevsner, Sophie. Sec Miclmjlova, Olga.
Pfaffenberger, J. Magnetic testing of 

welded joints and pieces, 53, 6554.
Pfarr, B. Dotoction of lattico distortion 

by X-rays, 53, 4984.
Pfeiffer, C. L. Somo resistance welding 

problems, 53, 554.
Pfeiffer, H. “ Metaphot ” as universal 

instrum ent for microscopic, as woll as 
for “ micro- and macro-photographic ” 
work in transmitted and reflected light, 
53, 9 6 4 ; now universal vortical illu
m inator of Emil Busch A.-G., 53, 2024.

Pfeil, L. B. See Jones, D. G.
Pfister, W. Elect, lioating in industry, 

53, 994.
Pfleiderer, G. See Billitor, J .
Phelps, Robert T., and Davey, Wheeler P. 

X-ray study of naturo of solid solns., 
53, 1294.

Phelps, Stuart M. Structure of refractories, 
53, 3874 ; sec also Swain, Stephen M.

Philipp, Otto. Prepn. and shaping of 
refractory m aterials in Germany, 53, 
1584.

Philipson, E. A. Steam locomotivo de
sign : axlo-boxos, 53, 4134 ; steam
locomotivo design : connecting rods,
53, 4194 ; steam locomotivo design : 
piston heads, 53, 4664.

Phillips, A. J. Discussion on Baker’s 
paper on “ The Beta to Alpha Trans
formation in Hot-Forged Brass,” 53, 
1234; discussion on Edmunds and 
Fuller’s paper on' “ Relation of Crystal 
Oriontation to Bonding Qualities of 
Rolled Zinc Alloy,” 53, 1274 ; see also 
Swartz, Carl E.

Phillips, Arthur, and Brick, R. M. Docs 
change in lattice constants in solid 
soln. formation depend on grain-size ? 
53, 7014; grain boundary effects as 
factor in hoterogoneous equilib. of alloy 
systems, 53, 3524.

Phillips, Arthur, and Samans, Carl H. 
Diroctional properties in cold-rolled and 
annoalod commercial bronze, 53, 2344.

Phillips, H. See Balfe, M. P.
Phragm6n, G. Correspondence on “ Tho 

Constitution of the Aluminium-Rich 
Aluminium-Copper Alloys above 400° 
C.,” 52, 117.

Piccardi, G. Molocular spectra and spoc- 
trographic analysis. IV.—Dotn. of Sc, 
53, 2014.

Piccardi, G., and Sbema, A. Molocular 
spectra and spectrographic analysis. I I . 
—Dotn. of La, 53, 3684.

Pichler, A. A. Benedetti-. See Benedotti- 
Pichlor, A. A.
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Pickard, H. Pyrometric economies, 53, 

656/1.
Pickier, Hans. Prodn. of dense fireclay 

masses by mixing fractions of various 
grain sizes, 53, 664.4.

Pickup, Llewelyn. See Owen, E. A.
Pieri, Mario. Sec Macchia, Osvaldo.
Piersol, R. J, Cathode supports for Cr 

plating, 53, 508/1; Cr plating of con
siderable thickness, 53, 706/1 ; current 
control in Cr plating, 53, 28/1; factors 
affocting bright Cr-plating rango, 53, 
136/1 ; influence of dissolved Fo in Cr 
baths, 53, 88/1; replating hard Cr, 53, 
706/1 ; shading in Cr plating, 53, 706*4 ; 
shaped anodes in Cr plating, 53, 706/1; 
sulphate control in Cr plating, 53, 28/1 ; 
temp, control in Cr plating, 53, 28.1; 
trivalcnt-Cr control in Cr plating, 53, 
28-4 ; use of glue for propn. of surfaces 
for Cr plating, 53, 252/1.

Pierson, j .  See Guerillot, A.
Pietrafesa, F., and Lotti, E. Technique 

of Cd plating, 53, 445/1, 706/1.
Pilgram, —. Distribution of stresses in 

weld soams, 53, 672/1.
Pilling, N. B. Effect of cold-working on 

Izod notchod-bar impact valuo of Monel 
metal, 53, 73/1.

Pilling, N. B., and Kihlgren, T. E. Casting 
properties of Ni bronzes, 53, 267/1 ; in
fluence of Ni on some Cu alloys employed 
in foundry, 53, 346-4.

Pillon, J . Study of moulding and casting, 
53, 327-4.

Pina de Rubies, S. Analytical or quant, 
spectral lines of Re, 53, 364/1.

Pines, B. Inoculated Dinas bricks, 53, 
3284.

Pinkerton, A. H eat-treatm ent without 
detrimental finish, 53, 160/1.

Pinkus, A., and Ramakers, L. Estimation 
of Mn by Procter Smith’s method, 53,
649.4.

Pinkus, A., Ramakers, L., and Aronsfrau, 
Ch. Detn. of Mn by Procter Sm ith’s 
method, 53, 369/1.

Piskur, M. M. Sec Johnson, Warren C.
Planck, Max. Book : “ The Mechanics of 

Deformable Bodies,” 53, 288.1 (review).
Plant, C. Hubert. B ook : “ The Metal

lography of Iron and Steel,” 53, 175-4.
Planz, Nikolaus. See Salmang, Hermann.
Pleines, Wilhelm. Modem rivoting prac

tice in foreign aero construction, 53, 
528-4.

Pletenew, S. A., and Kuznetzova, W. W. 
Electrodopn. of alloys. I .—Ni-Co alloys, 
53, 312.4, 7074.

pletnev, — . Electrolytic prodn. of metallic 
Li, 53, 139/1.

Ploos van Amstel, J. J . A. See Burgers, 
W. G.

Plotnikovv, W. A., and Graziansky, N. N. 
Aluminizing metal surfaces in A1C13-  
NaCl bath, 53, 249-4.

Plucker, Rudolf. Matting of metals, 53,
53.4.

Pluinley, Stuart. Selecting and using weld
ing rods, 53, 403.4, 720-4.

Pocher, Waldemar. Sec Masing, Georg.
Pockels, Agnes. Dependence of wettabil

ity of solid substances on duration of 
contact, 53, 118/1.

Podolsky, J. P., and Zarubin, N. M. Sul- 
phurization of non-ferrous alloys, 53, 
302/1.

Podszus, E. Colloidal .soins, in metals, 53,
228.4 ; gas-tight welding to fusod SiOo, 
53, 650-4.

Poggendorf, A. Sec Rupp, E.
Poggiali, Giovanni. Book : “ L ’Alluminio 

o lo suo legho,” 53, 600-4.
Pogodin, S. A. Nichromo ribbon inanuf., 

53, 666-4 ; work of S. F. Schcmtschushny 
on metal alloys, 53, 108/1.

Pohl, W alter M. Vibrations of structures 
and materials, 53, 323/1.

Polessitsky, A. See Chlopin, Vitalius.
Polibin, P. A., and Froyman, A. I. Mothod 

for obtaining singlo crystals with givon 
axis orientation, 53, 613/1.

Pollard, A. F. C. Precautions to bo 
observed in design of sand-cast and 
machined components, 53, 714/1.

Pollock, J. E. Sec Shaffer, S. S.
Pôlzguter, F. Hard metals, their develop

m ent and importance, 53, 436-1.
Pomeroy, L. H. Relationship between 

engineering and foundry trades, 53, 
657/1.

Pomp, A., and Enders, W alter. Acceler
ated mothod for detg. creep limit, 53, 
143/1.

Pond, C. E. See Blair, C. P.
Pontremoli, P. Casting Al billots for roll

ing, 53, 7144.
Porter, H. C. See Fieldner, A. C.
Porter, S. R. M. Portable hardness testing 

machine with diamond pyramid in- 
den ter, 53, 264.1.

Portevin, Albert. Detn. of loss in weight 
in corrosion tests, 53, 633/1 ; factors and 
faults in foundry, 53, 266-4 ; M ay Lec
ture : “  The Phenomena of Quenching 
and Tempering in Alloys,”  51, 315; 
metallography and foundry. Introduc
tion to scientific study of casting, 53,
204-4 ; pamphlet : “ Les Bases scien
tifiques de la Soudure autogène,” 53, 
68/1 ; sec also Guillet, Léon.

Portevin, Albert, and Bastion, Paul. Cast* 
ability of alloys. Relation to freezing 
range, 53, 714.4; castability of ternary 
alloys, 53, 350-4 ; phys. and mech. pro
perties of Mg-Al-Cu alloys rich in Mg, 
53, 300-4 ; principal factors in castability 
of metals, 53, 714/1.

Portevin, Albert, and Bonnot, Maurico.
. Constitution of ternary alloys of Mg, 

Cu, and Si, 53, 4374.
Portevin, Albert, Bastion, P., and Bonnot, 

M. Corrosion of metals and corrosion 
of different alloys of Mg, 53, 500/1.

Portevin, Albert, Protêt, E ., and Jolivet, E. 
Alloys hardening a t elevated temps., 53, 
6274.

Posnjak, E., and Merwin, H. E. D is
cussion on Mohl, B arrett and Rhinos’s 
paper on “ YVidmanstatton Structure.
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I I I .—Aluminium-Rich Alloys of Alu
minium with Copper and of Aluminium 
with Manganese and Silicon,” 53, 129.4.

Postarnak, N. G. See Fedorov, V. S.
Potapenko, G., and Sanger, R. Now 

method of measuring elect, and magnetic 
properties of m etals in region of ultra- 
short electromagnetic waves, 53, 488.1.

Potchinok, K. N. Oxalate method of 
dotg. Sr from point of view of residues 
and substitution, 53, 560.4.

Pountney, Cyril Graham. Elected m em 
ber, 52, 15.

Powell, A. R. See Sclioeller, W. R.
Power, Henry R. Adhesion of gfue and 

fused alumina abrasives.—IV., 53, 
395.4; finishing Al, 53, 719.4; “ sand
blasting ” without sand, 53, 394.4 ; 
shape of abrasive grains, 53, 280.4; 
sizo control of abrasive powdors, 53,
527.4.

Pracy, George W. Use of non-ferrous 
servico pipos a t  present prices, 53, 
5904.

Prager, W. Sec Hohencmser, K.
Prandtl, Wilhelm. Sepn. of Hf and Zr.—

I., 53, 318.4.
Prasad, Mata, and Deshpande, P. Y. 

Phys. method of estimating Fo'* and 
Fo“ ’ formed by action of K 2Cr2Q7 and 
KM n04 on Fo** salt, 53, 320.4.

Pratesi, P. See Scagliarini, G.
Pratt, R. S. Properties of alloys, 53, 

6274 ; see also Webster! W. R.
Prede, A. F. See Isgarischov, N.
Preisach, Franz. Permeability and hys

teresis associated with magnetization 
in encrgic preferential direction, 53, 
744 , 3504.

Preiswerk, M. Al in central stations— 
bars and connecting lines, 53, 6764.

Prescott, C. H., Jr., and Kelly, M. J. 
C s-02-Ag photoelect, cell. ’ Investiga
tion of relations in composito photo- 
eloct. surface, 53, 2564.

Prestige, Arthur Reginald. Elected mem
ber, 51, 27.

Preston, F. W. Theory of spalling, 53, 
3864.

Pretet, E. See Portevin, Albert.
Price, W. B. Discussion on Morris’s 

paper on “ Machinability of Free- 
Cutting Brass Rod,” 53, 2154; further 
correspotidcncc on “  The Effect of 
Different Elements on the Annealing 
and Grain-Growth Characteristics of 
Alpha Brass,” 52, 247.

Priest, H. Malcolm. Qualified welders 
make joints strong and uniform, 53, 
4034.

Primrose, J . S. Glen. Discussion on 
“  Experiments in Wire-Drawing. Part
I I I .—Annealing of H.C. Copper Wires 
Drawn to Varying Degrees of H ard 
ness,” 52, 242.

Pritchard, T. S. Phys. properties of 
motals used in browing, 53, 6134.

Proctor, John David. Electod student 
member, 51, 27.

Proskauer, Erich. See Drucker, Carl.

Proskurnin, M. A. Null-point for charges 
on Cu and Ag, 53, 14.

Prosser, Roger D. Why are thoro several 
grades of W idia cemented carbido 
m aterials? 53, 3924.

Prot, —, and Goldovsky, (Milo.) N. New 
methods of examining motals from 
point of view of their heterogeneity 
and their resistance to corrosion, 53, 
5554.

Prytherch, J. C. Sec Macnaughtan, D. J .
Przibram, Karl. Empirical rule on be

haviour of some plastic bodies under 
pressure, 53, 654.

Ptitzyn, S. W. Gases in solid substances, 
53, 6144.

Pubellier, —. Protection of light alloys 
against corrosion, 53, 2454.

Pubellier, Marcel. Calculations for D ura
lumin constructions, 53, 5914 ; D ura
lumin pit cages, 53, 1014.

Pugh, E. M., and Lippert, T. W. Hall
o.m.f. and intensity of magnetization, 
53, 1874.

Pullen, N. D. Anodic treatm ent and 
dyeing of AI castings, 53, 4444, 0374.

Pullin, V. E. Ra in engineering practice, 
53, 7124 ; somo practical appns. of 
X-ray analysis, 53, 710.4.

Pulsifer, H. B. Materials for cold-heading, 
53, 5834.

Puritz, Fritz. Vibrations in froe trans
mission lines and their damping by 
resonance vibrators, 53, 533/1.

Puschin, N. A., Stepanoviu, S., and 
Stajié, V. Allovs of Ga with Zn, Cd, 
Hg, Sn, Pb, Bi, and Al, 53, 123.1.

Quarrell, A. G. See Finch, G. I .
Quastler, Heinrich. Increasing accuracy 

in measurement of smallest visible 
magnitudes with scrow micrometer 
eyepiece, 53, 96.4.

Quick, Armand J. New reagent for 
detn. of Zn, 53, 3714.

Quill, Laurence L. Crystal structure of 
Y, 53, 18.1 ; lattice dimensions of Cb, 
Ta, and somo niobates and tantalates, 
53, 174 ; X-ray investigation of metallic 
La, Ce, and Nd, 53, 174.

Quin, L. H. Book compiled by : “ Quin’s 
Metal Handbook and Statistics, 1933,” 
53, 2224.

Quinn, E. L. Welding as maintenance 
tool, 53, 5884.

Quinn, J. F. Results obtained by indust, 
gas research, 53, 45.4.

Raabe, Werner K. Welding of Al 
crank-case of bus, 53, 1664.

Rabat6, H. Al powder and coloured 
bronzes in paint industry, 53, 1024, 
1694, 4114 ; paints for Al and its 
alloys, 53, 6394.

Rabinovitsch, M. A., and Rubantchik,
A. S. Cl .-resisting Pb-Ag electrodes.—
I., 53, 784.
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Radulet, Remus Basiliu. P am p h le t: 

“ Zur Thoorio dor eisenlosen Incluk- 
tionsófen,” 53, 110-4.

Raeder, M. G., and Hoifors, R. Elec
trolytic sepn. of Cu from As and So, 
53, 6464.

Raether, H. Electronic interferences on 
emeried and polished surfaces, 53, 
5854.

Rafie, W. G. Metal spraying as finish 
for stone and Fe, 53, 1064.

Raichinschten, Z., and Korobov’, N. 
Dotn. of Mo and Pb by Fajan’s method.

. —I., 53, 3214.
Rainer, L. Sterner-. See Stcrnor-Rainer, L.
Rakowski, W. S. See Romanow, W. O.
Ramakers, L. See Pinkus, A.
Ramsay, A. G. Discussion cn “ Tho 

Equilibrium of tho Reaction Between 
Steam and Molten Copper,” 51, 273.

Ranc, Albert. Organization of scientific 
research in France, 53, 5364.

Rancano, A. See Guzman, J .
Rancke, Carl. Patina, 53, 2794.
Randall, J. T., and Rooksby, H . P. Dif

fraction of X-rays by liquid metals, 53, 
184.

Randall, John A., and Gillon, J . Wąrren. 
Book : “  Elements of Industrial H oat,” 
53, 6004.

Ranque, G., and Henry, P. Viscosity of 
metals a t  high temp., 53, 1184.

Ransley, Charles Erie. Elected student 
member, 51, 26.

Rapatz, Franz. Metallurgical considera
tions on welding, 53, 544.

Raper, A. R. »See Atkinson, R . H.
Rassow, B. Book edited by : “  Lchrbuch 

der cliemischen Technologie,” 53, 2854.
Rassow, B., «nd Wolf, L. Now form of 

electrolytically deposited Cr, 53, 4454.
Rasumow, A. I. Book : “  Vanadium ”

{in Russian), 53, 594.
Ratner, A. See Chłopin, Vitalius.
Raub, E. Correction of sulphate content 

of Cr baths, 53, 284, 2504 ; distinction 
between rolled Au and electroplated Au, 
53, 1884; little-known properties of 
metals, 53, 6924 ; oxidizing melting of 
Au, Ag, and Cu residues, 53, 4584 ; see 
also Moser, H.

Raub, E., and Bihlmaier, K. Action of 
H a0 2 in Cr-platinę bath, 53, 2504.

Ravier, F. Mg industry in France, 53, 
1084.

Rawson, V. S. See AValton, R. H.
Ray, K. W. Pt-Cd alloys, 53, 4944.
Raydt, Ulrich. Elected member, 51, 26.
Raymond, Allen. Book : “  W hat is Tech

nocracy? ”  53j 2854.
Raymond, E. J . See Holland, R. A.
Read, C. Stanley. Insulating m aterials and 

their u tility , 53, 3294.
Read, T. T. See Bain, H. F.
Read, William Thornton. Book : “  Indus

trial Chemistry,” 53, 6004.
Reardon, William J. W hat is wrong with 

brass foundry ? 53, 2674.
Redman, L. V. Stabilized research— 

national research, 53, 5364.

Reed, Allen B. See La Motto, Frank L.
Reed, Brian. Non-ferrous metals in railway 

engineering, 53, 4664.
Rees, W. J. Reversible thermal oxpansion 

of refractories, 53, 2084 ; see also Ches
ter, J . II.

Reeve, Lewis. Improvements in vacuum 
fusion for detn. of gases in metals, 53, 
5644.

Reggiori, A. See Krivobok, Vsevolod N.
Regler, F. Magnetism and crystal lattice 

rearrangements. X-ray investigations 
relating to a-Fo, 53, 5474.

Reich, H. Apparatus for measuring ther
mal expansion of refractory materials 
in temp, rango 0°-1700° C., 53, 2754.

Reichel, Walter. Oils for uso in cutting 
and drilling of metals, 53, 6684.

Reif, W. Sec Holzer, II.
Reiîer, J . Sec Lang, R.
Reiff, D. Appris, of standard alloys of 

brass and bronze in German industry 
and rôle of Gesamtverband Deutscher 
Metallgiessoroien as intermediary be
tween manufacturer and consumer, 53, 
1054.

Reimann, A. L. Clean-up of H* by Mg, 
53, 6104.

Reinhardt, H. Tarnishing of Ag and 
moans for prevention, 53, 5024.

Reinhardt, J. A., and Woelfel, E. A. 
Evaluating lacquer finishes, 53, 2484.

Reinhart, Friedrich. Mg orthosilicate as 
refractory, 53, 2114; refractories pro
duced by molting, 53, 1584.

Reininger, H. Characteristics of sprayed 
metal coatings.—I., 53, 2474 ; II ., 53, 
3104 ; possibilities of repairing A1 by 
soldering and welding, 53, 1664 ; prodn., 
structural peculiarities, and properties 
of sprayed metal coatings, 53, 4444.

Reisehauer, H., and Sauerwald, F. Cold 
deformation, crystal recovery, and ro- 
crystn., 53, 54.

Reitmeister, — . Appns. of brass and 
bronze in Gorman railways and testing 
of these alloys in foundry trade, 53, 
1054.

Remy, H., and Siegmund, R. Detn. of K 
and Na in form of sulphates, 53, 6494.

Renaud, F. Book : “ Cours do Fonderie. 
Tome I  : Notions générales,” 53, 2224 ; 
N i in Al alloys, 53, 3444 ; procious 
m etal alloys of Au, Ag, and Ni, 53, 
1844 ; report on World Foundry Con
gress, Paris, Sept. 13-18, 1932, 53, 
5214.

Rentschler, H. C., Henry, D. E., and Smith, 
K. O. Photo-elect, omission from differ
ent metals, 53, 1194.

Repkin, I. S. See Belov, A. F.
Reskow, M. A. See Muratch, N. N.
Reymond, Albert. Special elect, furnaces 
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53, 1554.

Reynolds, F. W. Detn. of quality as basis 
for commodity standards, 53, 5364.

Reynolds, J . D. See Glasstone, S.
Reynolds, Leighton George. Obituary 

notice, 51, 359.
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and Davoy’s paper on “ An X-Ray Study 
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1294.; see also Melil, Robert F.

Rhodes, J. E. Wynfield. Book : “  Phase 
Rule Studios,” 53, 0854 (review).

Ricard, A., and Ackermann, H . Charac
teristics and conditions of employment 
of somo Cu alloys as bearing metals, 53, 
6784; condition for use of Pb-base 
bearing alloys having high Cu content, 
53, 41 5 4 ; new antifriction alloys of 
high Cu content and Pb base. Role of 
Cu in these alloys, 53, 3464 ; reciprocal 
miscibility of Cu and Pb and its influence 
on quality of Pb-baso anti-friction alloys 
contg. high Cu content, 53, 3404.

Ricardo, H. C. New theory to explain 
concentrated wear of cylinder boro, 53, 
5014.
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rial for transport tanks, 53, 1014.

Rice, H. B. Metal spraying—process and 
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recent developments, 53, 3104.

Richards, D. A. Electron diffraction pa t
terns from platinized asbestos, 53, 7014.

Richards, Edmund T. Molting of brass 
swarf in roverboratory furnace, 53, 5714 ; 
prepn. of Mn-brass, 53, 2064 ; refining 
of Ni, 53, 324.

Richter, K. Metallic films and surfaces, 
53, 684.

Richter, Max. CC14 as tech. dogroaser, 53, 
5274.

Rickard, T. A. Book : “ A History of
American Mining,” 53, 4804 (review); 
book : “ Man and Metals,” 53, 3354 
(review); book : “ Technical W riting,” 
53, 4804 (review); Au and Ag as monoy 
m etal, 53, C804.

Rickett, R. L., and Wood, W. P. Action 
of 0 2 and H 2S on Fe-Cr alloys a t  high 
temps., 53, Cl94.

Ricketts, L. D. See Yeatman, Popo.
Rideal, Eric Keightley. See Whalley, 

Harold Ivennoth.
Ridgway, Raymond R. Hardness values 

for electrocliom. products, 53, 3754; 
see also Bailoy, Bruce L.

Ridgway, Raymond R., Ballard, Archibald
H., Bailoy, Bruce L. Hardness values 
for electrochem. products, 53, 7124.

Ridgway, Robert. Mn : general informa
tion, 53, 6004, C814; pam phlet:
“ Manganese and Manganiforous Ores 
in 1931,” 53, 4234.

Ridlon, H. 0. T. Oxy-acetylono welding 
in prodn., 53, 4044.

Riedel, Fritz. Practico of polishing, 53, 
3954.

Riedl, Else. Spoctrograpliic investiga
tions. X II.—Dotection of Sb, As, and 
To, 53, 3174 ; sec also Gerlach, Waltlier.

Riegel, Emil Raymond. B ook : “  In 
dustrial Chemistry,” 53, 6834.

Rieke, R. High-alumina refractory bodies, 
53, 2744.

VOL. L III.

Ries, H. Somo foroign methods of testing 
foundry sands, 53, 3824.

Rietsch, E. Modulator process—new 
method of seam welding, 53, 6714.

Riley, H. Control of plating solns., 53, 
1994.

Rimarski, W. Book edited by : “ For
schungsarbeiten auf dom Gebiete des 
Schwoissens und Schneidens,” 53, 4794 
(review); book edited b y : “ Forschungs
arbeiten auf dem Gebiete de3 Schwoissens 
und Schneidens m ittels Sauerstoff und 
Azetylen,” 53, 6004.

Rimbach, Richard. Now gigantic testing 
machine, 53, 144.4.

Rimer, B. I. Pan-Union conferenco on 
electrochem. and Cl2, 53, 1394.

Rinck, E. Allotropie transformation of 
Ba in solid state, 53, 4814 ; allotropie 
transformation of Ca in 6olid state, 
53, 4824 ; oquilib. diagr. of binary, 
alkali metal alloys. N a-K  alloys, 53, 
4954.

Risteen, A. D. Discussion on Fish’s 
paper on “ W hy Ductility of Welds is 
Im portant in Welded Pressure Vossols,” 
53, 2194.

Ritchie, H. W. Temp, control by oil 
fuel, 53, 1554.

Ritz, Carl. Automatic arrangements for 
carbon arc welding, 53, 6724.

Rivett, A. C. D. Elect, conductivity in 
aqueous solns., 53, 4504.

Roark, Raymond Jefferson. Stresses pro
duced in circular plato by eccontric 
loading and by transverse couple, 53, 
684.

Roberts, D. E. Somo economic aspects 
of wolding Al, 53, 5864, 7204.

Robiette, A. G. Bright-annoaling, 53, 
1604; elect, annealing furnaces, 53, 
444 ; electricity in heating and melting 
of metals, 53, 1554 ; hcat-treatm ent 
without detrimental finish, 53, 1604.

Robinson, A. H. A. Au in Canada, 53, 
6814.

Robinson, B. Wheeler. Integrating photo
meter for X-ray crystal analysis, 53, 
6504 ; moving film cameras in X-ray 
analysis, 53, 4544.

Robinson, D. W. Pipo-jointing compds. 
and materials, 53, 1064,

Robinson, Ernest L. Metals a t  high 
temp.—test procedure and analysis of 
test data, 53, 1434.

Robinson, W alter K. See Stillwell, 
Charles W.

Robinson, William Leslie. Elected mem
ber, 51, 26.

Robson, Stanley. Metallurgy and uses 
of Zn, 53, 4734.

Rocha, H. J. See Tammann, G.
Rockefeller, H. E. Discussion on Fish’s 

paper on “ Why Ductility of WTelds is 
Im portant in Welded Pressure Vessels,” 
53, 2194.

Rodda, J. L. Prepn. of graded abrasives 
for motallographic polishing, 53, 754 ; 
see also Fuller, M. L.

Roehr, W. W. See Dubridge, Lee A.
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Roeser, Wm. F., and Dahl, A. I. Con

ditions affecting freezing temp, of Ag, 
53, 611 A.

Roeser, Wm. F., and Wensel, II. T. 
Reference tables for l5t  to P t-R li 
thermocouples, 53, 204/1.

Roeser, Wm. F., Schofield, F . H ., and 
Moser, H. A. Internat. comparison of 
temp, scales between 660° and 1063° C., 
53, 569.4.

v. Roessler, C. Measurement of elongation 
on bending tests, 53, 202.4.

Roetheli, B. E., and Forrest, H . O. 
Materials used in cliem. engineering 
operations, 53, 462/1.

Roetheli, B. E., Franz, C. J ., and McKusick,
B. L. How Cd resists aqueous solns., 
53, 245.4.

Roethig, Walther. Metal protecting 
medium “ Pantarol,” 53, 196/i ; “ P an
taro 1 ” as protection against oxidation 
of metals, 53, 443.4.

Rogers, B. A. Magnetic properties of 
Fe-Co-W  alloys, 53, 491/1.

Rogers, John. Trend of pulverized fuel 
practice in U.S.A. and Canada, 53, 
272/1.

Rogers, Raymond R., and Conlon, John F. 
Cr plating from ammonium chromate— 
sulphale baths, 53, 557/1.

Rohlin, V. A. Sec Joos, C. E.
Rohn, W. J. P. Correspondence on 

“  Experiments on the Effccts of Varia
tions in Mould and Pouring Tempera
tures on the Macro - and Microstructures 
of Some Low Melting-Point Metals and 
Alloys,” 51, 47; discussion on “ An 
Investigation of the Effects of Hydrogen 
and O x\^en on the Unsoundness of 
Copper-Nickel Alloys,” 51, 255; dis
cussion on “ The Physical Properties 
of Zinc a t  Various Stages of Cold- 
Rolling,” 51, 117 ; use of small diameter 
rolls and improvements in multiple 
rolling-mills, 53, 213/1 ; see also Gruber,
H . ; Hessenbruch, W.

Rijhrig, H. Akimov’s theory of structure 
corrosion, 53, 357.4 ; pptn.-hardening : 
micrography of Al alloys, 53, 70/4.

Rolfe, R. T. Story of early metallurgy. 
IX .—Bronze Ago in Europe (contd.), 
53, 474.4 ; X.—-Irisli Au, 53, 474.4 ; 
trend of metallurgical research, 53, 
220/1.

Rolies, E. M. Book enlarged and revised 
by : “  Marlborough’s German Technical 
Words and Phrases,” 53, 544.1 (re
view).

Roll, F. Influence of Ni and Si on misci- 
bility gap of Fe-Cu system in solid 
sta te  a t  room temp., 53, 345.4.

Rolland, John. Obituary notice, 52, 259.
Holland, P. Le, and Sorin, P . New method 

for detg. modulus of elasticity of 
materials, 53, 518.1, 712.4.

Rollason, E. C. Correspondence on “  In 
terpretation of the Tensile Test (With 
Reference to Lead Alloys),” 51, 67.

Roller, Paul S. Colorimetric detn. of AI 
with aurintricarboxylic acid, 53, 452.4.

Romaine, Millard. Economic factors affect
ing use of carbide-tipped milling cutters, 
53, 392/1.

Romanow, W. 0., and Rakowski, W. S. 
Book : “ H ard Alloys and their Appli
cation ” (in Russian), 53, 000.4.

Rompe, R. See Altcrthum, H.
Ronceray, E. Cooling of castings, 53,

205.4 ; present tendencies in foundry, 53, 
42/1.

Ronshina, N. M. See Blok, N. I.
Röntgen, P. Influence of c.d. and temp, 

on tech. electrolysis of Zn, 53, 34/1.
Röntgen, P., and Buchkremer, R. In 

fluence of metallic impurities in tech. 
Zn electrolysis, 53, 450/1, 513/1.

Röntgen, P., and Felchner, F. Effect of 
colloids on tech. Zn electrolysis, 53, 34.4.

Röntgen, P., and Högel, H. Tech. electro
lysis of Zn with reference to current 
relations and compn. of electrolyte, 53, 
34/1.

Röntgen, P., and Koch, W. Influence of 
heavy m etals on Al alloys. I.—Form a
tion of solid solns. in Al alloys, 53, 094/1.

Röntgen, P., and Möller, F. H 2 content 
of Zn with especial reference to electro
lytic Zn, 53, 115/1.

Rooksby, H. P. See Randall, J . T.
Rosbaud, P. Science and technique in 

U.S.S.R., 53, 409.4.
Rosch, Samuel J. Special bronzo for tele

phone and telegraph conductors. I I I .— 
Wire drawing, dies, and lubricants, 53, 
389/4.

Roscoe, R., and Hutchings, P . J . Rapid 
method of detg. crystal axes of single 
crystal wires of certain metals, 53, 030/1.

Rose, B. A. Sec Farnsworth, H. E.
Rose, R. S. See lvrivobok, Vsevolod N.
Rosenberg, Ernst. Thesis : “ Untersuch

ung über elektrolyt. Metallabscheidung,” 
53, 425.1.

Rosenbohm, E. See Jaeger, F. M.
Rosenhain, Walter. Correspondence on 

testing of castings, 53, 510.4 ; diffusion, 
53, 6.4 ; discussion on “ Experiments on 
the Effects of Variations in Mould and 
Pouring Temperatures on the Macro - and 
Microstructures of Some Low Melting- 
Point Metals and Alloys,” 51, 43; dis
cussion on “ Further Observations on 
the Distribution of Porosity in Alumin
ium and Copper Ingots, with Some 
Notes on Inverse Segregation,” 52, 211; 
discussion on “  Graphitic Silicon, Heat- 
Treatm ent, and the Electrical Conduc
tivity of Aluminium,” 51, 209; discussion 
on 11 Interpretation of the Tensile Test 
(with Reference to Lead Alloys),” 51, 
60; discussion on “ Some Effects of the 
Addition of Tellurium to Load,”  51, 82; 
discussion on “ The Application of the 
Diamond Pyramid Indentation Test to 
Copper and Copper-Rich Alloys in the 
Form of Thin Strip,” 51, 227 ; discussion 
on “ The Distribution of Porosity in 
Copper Ingots,” 51, 299; discussion on 
“ The Fatigue-Resisting Properties of 
Light Aluminium Alloys a t  Elevated
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Temperatures,” 51, 177; discussion on 
“ W ear in the Polishing of Plated and 
Other Surfaces,” 52, 107; ferrous and 
non-ferrous m etals in foundry, 53, 326/1 ; 
paper : “  Some Steps in Metallurgical 
Progress, 190S-1933,”  52, 39.

Rosenhain, Walter, and Stott, V. H. 
Energy absorbed in cold-working of 
metals, 53, 330/1.

Rosenthal, D. Effect of ductility on secur
ity in welded connections—methods of 
measurement, 53, 219/1.

Rosenthaler, L. Short microchem. contri
butions.—V III, 53, 563.4.

Roskill, 0. W. Parker process íor rust 
proofing, 53, 85.4.

Ross, Malcolm. Book edited by : “ P ro
fitable Practice in Industrial Research,” 
53, 286/1.

Ross, William H. See Montgomery, Carol 
G.

Rossi, A. Sec Cannerí, G.
Rossmann, Powdered m etals by elec

trolytic methods, 53, 468/1.
Rossow, Otto. Sec Müller, Erich.
Roth, W. A., Meyer, Ingrid, and Zoumer, 

Hans. Atomic heats, heats of fusion, 
and heats of transformation of Ga, In, 
and Tl, 53, 690/i.

Roth, Walter. Cooling of ingots in chill 
moulds, especially brass ingots in water- 
cooled moulds, 53, 657/1.

Round, A. J . Standards for plated sur
faces, 53, 90/1.

Rowe, Francis W. Bronze founding indus
try  in 1932, 53, 147/1 ; casting of bronze 
gears, 53, 571/1; cause and effect in 
bronze founding, 53, 147/1 ; centrifugal 
bronzo goar-blunks, 53, 522/1 ; sound 
non-forrous castings, 53, 147/1.

Rowe, H. J. Sec Stay, T. D.
Rowe, H, J., and Gingerich, E. M. P rac

tical foundry methods for preventing 
unsoundness in Al alloy castings, 53, 
205/i, 377/1.

Rowinski, B. M. Sec Bachmetow, E. F.
Rubmtchik, A. S. See Rabinovitsch, M. A.
Rubies, S. Piña de. See P iña do Rubies, S.
Ruck, E. R. Development of elect, spot- 

welding machines, 53, 671/1.
Rudnitzky, —. Electrolysis of fused 

NaOIi, 53, 139/1.
Rueckel, W. C. Metal wear and what it 

costs, 53, 340/1.
Ruer, R. Transformation of /3-solid soln. 

of brass, 53, 297/1.
Ruf, K. Winding machines with constant 

tension, 53, 667/1 ; sec also Grunert, A.
Ruff, H. R. Photoelect. cells and their 

appn., 53, 469/1.
Rukin, B. F. Centrifugal casting of phos

phor-bronze, 53, 380/1.
Rummel, Kurt, and Schwiedessen, Hell- 

muth. Development in time and space 
of combustion in tech. firing, 53, 575/1.

Rupp, E., and Poggendorf, A. Prepn. of 
sodium cobaltinitrito as reagent for K, 
53, 36/1.

Russ, E. Fr. B ook: “  Die Elektrischo 
Warmbehandlung in der Industrie,” 53,

542/1 (review); elect, furnace for melting 
Al, 53, 458/1 ; simple induction fumaco 
for melting Cu alloys, 53, 716/1 ; what 
is to be considered in elect, melting of 
Al? 53, 155/1.

Russell, Alexander Smith. See Irvin, 
Nevill Maxsted.

Russell, Alexander Smith, and Lyons, 
Henry Anthony Montague. Interm etal - 
lie comgds. formed in Hg. I I I .—Zn-Fe 
system and p a rt of Sn—Fo system, 53, 
125/1.

Russell, Alexander Smith, Cazalet, Peter 
Victor Ferdinand, and Irvin, Nevill 
Maxstod. Interm etallic compds. formed 
in Hg. I.—Sn-Cu system, 53, 124/1 ;
I I .—Zn-Cu system, 53, 124/1.

Russell, Alexander Smith, Konnody, T. R ., 
Howitt, J . ,  and Lyons, H. A. M. Inter- 
metallic compds. formed in Hg. IV.— 
Summary of work on Sn-Cu, Sn-Fe, 
Zn-Cu, Zn-Fe, Cd-Cu, Hg-Cu, Mn-Cu, 
and Zn-Mn systems, 53, 1254.

Russell, Frank S. Refractories, refrac- 
torers and non-ferrous m etal industry, 
53 273/1.

Russell, J. H. lvanthal, 53, 14/1.
Russell, P. A. Sound non-ferrous castings, 

53, 147.4.
Russell, R. S. Methods of testing purity  

of high-grade Pb, 53, 140/1.
Russell, R. S., and Greenwood, J .  Neill. 

Influence of impurities on properties of 
Pb, 53, 114/1.

Russell, T. F. Mecli. testing of metals. 
Transverse test, 53, 568/1.

Russell, W. Core and mould drying, 53, 
152/1.

Rusterholz, Alexander. B ook : “ Die
Stremmg von Rontgenstrahlen an M etal- 
Ion,” 53, 1104.

Rusznyak, Stefan, and Hatz, Ella. Now 
vol. detn. of small quantities of Na, 53, 
4534.

Ruthardt, Konrad. See Gerlach, Waltlier.
Rutherford, Lord. P am p h le t: “  The A rti

ficial Transmutation of the Elements,” 
53, 6834 ; see also Oliphant, M. L. E.

Rutkowskaia, G. M. See Kawarski, M. I.
Ruttermann, Heinr. New anodes for Cr- 

plating baths, 53, 294, 2514.
RySanek, A. See Jflek, 4 .
Ryssakov, M. W., and Bushmakin, I . N. 

Corrosion of m etals and metal alloys 
by H 3P 0 4 and P, 53, S24.

Sabatier, P. Ni catalysts in chem. re
actions, 53, 4164.

Sacchi, V. Formation of H 2 and presence 
of pinholes in Ni plating, 53, 894.

Sacharowa, M. I. Enrichment of Cu with 
Cu20  during heating, 53, 1144.

Sachs*, G. General rules of changes of 
structure and properties during trans
formation processes, 53, 164 ; recent 
advances in field of Silumin castings, 53, 
2954 ; see also Burkhardt, A  ; Caglioti, 
V .; Jung-Konig, W.



868 Name Index
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of elasticity by X-rays, 53, 265-4.
Sachs, S. Influence of quality and quantity 

of binding clay on phys. properties and 
especially on mech. properties of fireclay 
bricks, 53, 579/1.

Sachtleben, R. See Honigschmid, 0 .
Sack, W. Life of presses, 53, 51/1.
Sadron, Charles. Ferromagnetic moments 

of elements and periodic sj'stom, 53, 8*4.
Saeger, C. M., Jr. See Gardner, II. 13.
Saeger, C. M., Jr., and Ash, Eugeno J. 

Contraction of m etals during casting, 
53, 266/1.

Sager, B. P. See Dix, E . H ., J r .
Sager, G. F. See Dix, E. II., Jr.
St. Clair, L. J. Cemented tungsten 

carbido for cutting tools, 53, 584.4.
St. John, Ancel, and Isenburger, H erbert R . 

Relative merits of film and paper for 
indust. X -ray work, 53, 655/1.

St. John, H. M. Measurement of temp, of 
non-forrous alloys, 53, 266/1 ; metal 
industries. Symposium on their record 
in 1932 and prospects for 1933.—Brass 
foundry, 53, 470/1.

Saito, Daikichi, and Matsukawa, Tatsuo. 
Measurement of viscosity of molten 
light alloys, Cu alloys and cast irons 
a t  high temps, by rotating cylinder 
method, 53, 435/1.

Saito, Daikichi, and Okawa, H ataji. 
Nitriding of metals, 53, 237/1.

Salauze, J. Action of A1 on solns. of 
metallic salts, 53, 337/1; scientific bases 
of galvanoplastics, 53, 91/1 ; theoretical 
aspocts of electrolytic formation of 
metallic deposits, 53, 641/1.

Saldau, P., and Schmidt, I. Transforma
tions of 8 -phase in Cu-Zn system, 53, 
297/1.

Saldau, P., and Zamotorin, M. Soly. of 
chem. compd. MgZiu in Al in solid 
state  a t  different temps., 53, 616.4.

Salmang, Hermann, and Plan/., Nikolaus. 
Prepn. of articles resistant to slags 
from MgO and A120 3, 53, 664/1.

Salvaterra, Heinrich. See Suida, Hermann.
Samans, Carl H. See Phillips, Arthur.
Samson, C. See Lewin, G.
Sandeil, Bert E. Effect of temp, on 

Charpy impact strongth of die-casting 
alloys,' 53, 238/1.

Sanders, A. L. Manuf. of cablo and 
overhead equipment, 53, 533.4.

Sandstrom, C. 0. Designing heads for 
tanks and hoat exchangers, 53, 463.4.

Sanger, R . , See Potapenko, G.
Sanger, Raymund. Frequency dependence 

of superconductivity and ferromag
netism, 53, 615-4.

Sanigar, Edward B. pn  and its electro- 
metric detn., 53, 642.4.

Santmyers, R. M. Lead, 53, 473/1.
Santos, J. A., and West, J . Method of 

taking X-ray photographs of crystalline 
powder a t  temp, of liquid air, 53, 
498*4.

Saraev, V. P. Absorption of gases by 
metallic Mg and Ca, 53, 2/1.

Saran, W alther. Machine for dotg. fatiguo 
lim it of metals, 53, 652.4 ; Schenck 
autographic extonsomoter, 53, 568-4; 
static and dynamic properties of sand- 
cast light alloys, 53, 233/1.

Sarjant, R. J . Basic principles of selection 
of furnaces, 53, 44/1; coko in m etal
lurgical molting and heating practice, 
53, 157.4; factors affecting furnace
practice, 53, 716/1; fluctuating flow of 
hoat in furnaces, 53, 154/1 ; use of coal 
in melting and heating of metals, 53, 
45-4 ; see also Had field, (Sir) Robert A.

Sass, Fr. Appn. of I I ,  brazing method to 
manuf. of internal combustion engines, 
53, 669-4.

Sauciuc, L. I. Sec Candea, C.
Sauer, H. See Gmelin, P.
Sauerbrei, Eduard, and Lottner, Gottfried. 

Method of testing low- and high- 
prossuro hydraulic valves for safety 
against back-flow of 0 2 and carrying- 
over of water, 53, 674/1; safety-valves 
for high-pressuro acetylene apparatus, 
53, 404/1.

Sauerbrei, Eduard, and Scheruhn, W. 
Ignition of blowpipes, 53, 404.4.

Sauerwald, F. Recrystn. phenomena in 
synthetic metal bodies, 53, 487/1;
viscosity of mol ton metals and alloys. 
V.—Outflow viscometer with constant 
jrcssuro height for substances with 
ugh surface tonsion, 53, 202-4 ; sec also 

Brenner, P . ; Reisclmuor, H.
Sauerwald, F., and Globig, W. R ate of 

softening of cold-deformed m etals by 
crystal rocovory and recrystn., 53, 
228-4.

Sauerwald, F., and Schmidt, B. Surface 
tension of molten motals and alloys.
IV.—Change of surface tension with 
time and drop method of measurement 
a t  olovated temp., 53, 614/1.

Sauerwald, F., and Teske, W. X-ray 
investigation of molten m otals and 
alloys.—I., 53, 630/1.

Sauerwald, F., Teske, W., and Lempert, G. 
Polynary systems with Fe. V.—X-ray 
supplements on systems Cr-C and F e- 
Si-P, 53, 233/1.

Saunders, Horace. Elected member, 52, 15.
Saunders, W., Jr. Sec Saunders, W. M.
Saunders, W. M., and Saunders, W., J r . 

Influonco of heat on permeability of 
natural moulding sands, 53, 573.4.

Sauvageot, M. Interpretation, of high- 
temp, tensilo tests, 53, 653/1.

Sauveur, Albert. Agoing of motals and 
alloys, 53, 627-1 ; discussion on Krivo- 
bok’s paper on “ Further Studies on 
Chromium—Nickel-Iron and Related 
Alloys,” 53, 296-1.

Sauveur, Albert, and Burns, John L. 
Method for studying strain-hardening 
susceptibility and agoing after colcl- 
work deformation, 53, 264/1.

Savelsberg, Walter. Modern Sn refining, 
53, 33.4.

Sawifrie, — . Decorative lacquers for 
metal goods, 53, 165.4.
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Saxton, Blair. Sec Skau, Evald L.
Saxton, Richard. Dies for wire manuf., 

53, 213/1 ; structural cliango in drawn 
wire, 53, 2134 ; wire-drawing dies, 53, 
GG74.

Sberna, A. See Piccardi, G.
Scaff, Jack H., and Schumacher, Earle, E. 

Thooretical and practical aspects of 
gases in metals, 53, 228/1, 341/1, 424.4, 
0934.

Scagliarini, G., and Pratosi, P. Vol. detn. 
of V and Mo, 53, 200.1.

Scarpa, Oscar. Elected mombor, 52, 15; 
olectrochem. corrosion of motallic struc
tures, 53, 1334 ; functioning of*entirely 
motallic piles in contradiction of law 
of oloct. tension in motals (Volta’s 
second law), 53, 0284.

Schaarwächter, C. Bohaviour of “ graphi
tic Silicon ” in Al a t  higher temps., 
53, 0944.

Schachow, G. A. Book : “ Metallurgy
of Coppor and Nickol,” 53, 4244.

Schaechterle, K. Detn. with modols of 
internal stresses in arbitrarily loaded 
supporting structures by deformation 
gaugo, 53, 0514.

Schäfer, K. Effect of deformation (pul
verization) on suporstructuro lines and 
lattice constants of Fo-Al alloy, 53, 
2394.

Schallbroch, Heinrich. Thesis: “ Das
Sonkon und Reiben von Eisen-, Kupfer- 
und Aluminium-Logiorungon,” 53, 4254 ; 
sec also Wallichs, A.

Scharnow, B. Sec Kussmann, A.
Scharov, M., and Merkurjov, N. In 

vestigation of hoat-troatmont of “ Y ” 
alloy, 53, 484.

Schatzmann, — . X-ray testing of cast
ings in dock, 53, 7124.

Schaumann, 0 . Cast Al in oloctrotech. 
industry, 53, 1094.

Schaumann, R. Al castings in electro 
industry, 53, 4104.

Scheerpeltz, O. Now illuminator for 
stereo-microscopes of Groonough typo, 
53, 3224.

Scheffer, F. E. C. Sec Moyer, G. 
Scheffers, H. See Meissner, W.
Scheibe, G. Rôlo of emission spectro- 

graphic analysis in motal industry, 53, 
2574 ; see also Linström, C. F.

Scheibe, G., and Limmer, G. New 
photometer for spectral linos in visiblo 
rogion for rapid analysis of alloys, 53, 
2574.

Scheibe, G., Mark, H ., and Ehronborg, R. 
Book : “ Physikalische Mothoden der
analytischon Chemie. Toil I.—Spektro
skopische und Radiomotrischo Analyso,” 
53, GO 14.

Scheller, Ernest. Al paint, 53, 1094.
Schemtschushny, S. F. Summary of his work 

on alloys, 53, 1084.
Schenk, Dankwart. Relaxation time of 

annealed Cu and Al wiros subjected to 
torsional oscillations, 53, 1-4.

Schenk, Hermann. Sec Luckonmeyer- 
Hasse, Lothar.

Scheruhn, W. Sec Sauorbroi, Eduard.
Scheuch, W. A. Discussion on W yman’s 

papor on “  Coppor Em brittlem ent,” 
53, 05.1.

Scheuer, E. Shrinkage and gas cavities, 
53, 404 ; Na content of Silumin, 53, 
0104 ; see also Masing, Goorg.

Schick, Karoly. See Szobellödy, L te lö .
Schidlowskaja, A. N. Book : “ Quantita

tive Analysis ”  (in Russian), 53, 2804.
Schieblich, Martin. Effect of m etals on 

vitam in contont of milk, 53, 107/1.
Schiebold, Ernst. Book : “ Dio Lau-

mothodo,” 53, 59/1 ; sec also Eggert, J .
Schied, Max. B ook: “ Ausschuss in dor 

Motallgiosserei,” 53, 001/1.
Schiedt, E. Dissolution experiments with 

singlo crystals of Au-Ag alloys, 53, 
4374.

Schiel, Karl. Book : “ Dio Formsando
und Formstoffe,” 53, 0884 (review).

Schikorr, Gerhard. Importance of chem. 
roactions in corrosion of motals, 53, 
4424 ; sec also Bauer, O.

Schimpke, Paul. Book : “ Technologie
dor Maschinenbaustoffe,” 53, 4284
(review).

Schirokow, P. F. See Kawarski, M. I.
Schischokin, W. Correspondence on “  A 

Graphical Method for Converting the 
W eight Percentage Compositions of 
Ternary Systems into Atomic or Mole
cular Porcontagos,” 52, 130.

Schischokin, W., and Ageowa, W. H ard
ness of low molting point alloys a t 
difforont tomps. I I .— Binary alloys 
whoso components combine chomicallv, 
53, 5524.

Schlapfer, P. Corrosion phonomona in 
interior of hot-wator boilers and pipes, 
53, 4424.

Schlecht, L. Sec Ham prccht, G.
Schlechtweg, H. Elastic bohaviour of 

brittlo polycrystals, 53, 5G84; origin 
of plasticity of singlo crystals.—I., I I I ., 
53, 0134.

Schleicher, A. Qual. analysis by elec
trolysis and spectrography, 53, 3044.

Schlippe, — . New and original process 
for prodn. of irregularly-shapod pieces, 
53, 2104.

v. Schlippenbach, E. B ook : “ Über
gewichtsanalytische Bestimmungs- und 
Trennungs-Methoden von Antimon und 
Zinn,” 53, 0014.

Schlotter, Max. Passivity phonomona in 
motals, 53, 512/1.

Schlotter, Max., Ivorpiun, Joachim, and 
Burmeistor, Werner. Depn. of Cu and 
Ag from solns. of their iodides, 53, 3014.

Schlundt, Herman. Mesothorium, 53, 
290/1.

Schmal, Leo. Romolting of Ni for prodn. 
of compact pure Ni plates for anodes, 
53, 324.

Schmauser, Justus. Refractory of high 
sorvico value, 53, 210/1.

Schmid, E. Discussion on Edmunds and 
Fuller’s papor on “ Relation of Crystal 
Orientation to Bending Qualities of
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Rolled Zinc Alloy,” 53, 127/1 ; im
portance of X-ray interference lines in 
study of metals, 53, 18.4, 130-4 ; see 
also Boas, W .; Obinata, I.

Schmid, E., and Siebel, G. Does change 
in lattico constants in formation of 
solid solns. depend on grain-sizo? 53, 
1914 ; X-ray dotn. of solv. of Mn in 
Mg, 53, 235/1.

Schmid, E., and Valouch, M. A. Fault- 
like translation of Zn crystals, 53, 
115/1.

Schmid, E., and Wassermann, G. X-ray 
investigations of electrolvtically-oxi- 
dized Al, 53, 84/1, 309/1.

Schmid, L. Book : “ Der Bau und
Betrieb der Kupolöfen. Band I. Der 
Bau von Kupolöfen,” 53, 2224.

Schmid, R. Low-tension generators for 
plating plants, 53, 448.4.

Schmid, W. E. Physics of Röntgen rays as 
basis of X-ray testing, 53, 712/1.

Schmidgall, J . R. Welding Al and alloys, 
53, 720/1.

Schmidt, B. See Sauerwald, F.
Schmidt, E. Modern resistance furnaces 

in industry, 53, 063.4 ; see also Fahren- 
horst, W.

Schmidt, Erich K. 0 . Comparative ex
periments with Duralumin sheets of 
different origin (examination of re
sistance to corrosion), 53, 131/1; com
parison of protective effect of various 
methods of pickling Elektron sheets, 
53, 1344 ; corrosion tests of light
motal plates contg. various bolts and 
nuts, 53, 774 ; destruction phenomena 
in Elektron sheets under incorrect 
pickline; treatm ent, 53, 78/1; examina
tion of Alclad sheets from Ford aero
plane, 53, 7 8 4 ; examination of 2 
paints for surface protection of Elektron, 
53, 1354; examination of various
methods of protecting surfaces of light 
m etals in Baltic Sea, 53, 844 ; influence 
of base on behaviour of • paints, 53, 
4444 ; influence of common salt solns. 
of varying concentrations on course of 
corrosive a ttack  in alternating immersion 
tests, 53, 1934 ; investigation of paint 
films for surface protection of Duralu
min sheets, 53, 1354; methods of
corrosion testing, 53, 1334 ; resistance 
of various unprotected light m etals to 
weather, 53, 774 ; resistance to sea
water of electro-deposited coatings on 
Fe and light metals, 53, 2464 ; see also 
Schraivogel, Karl.

Schmidt, Erich K. 0 ., and Schraivogel, Karl. 
Experiments with KS-Seewasser sheets, 
53, 704.

Schmidt, G. G., and Weber, F . J . Eloctro- 
depn. of Cr from aqueous chromic acid 
solns., 53, 874.

Schmidt, I. See Saldau, P.
Schmidt, J. Book : “ Anleitung zur quali

tativen Analyse,” 53, 2864.
Schmidt, Julius, and Hinderer, W alter. 

2 : 7  diamino-fluorene as reagent for Zn, 
Cd, and Cu, 53, 954.

Schmidt, Robert. Indust, appns. of X-ray 
crystallography, 53, 1924.

Schmidt, W. Electrolytic corrosion of 
heating coils in hot plates fitted with 
unipolar switch os, 53, 6354.

Schmitt, Hans. Electrolytic oxidation of 
Al, 53, 84/1, 2454; electrolytic oxida
tion process, 53, 7054 ; Eloxal process, 
53, 195/1, 636/1.

Schmuckler, Hans. Now instrument for 
measuring and tracing wold seams, 53, 
4034, 6724.

Schneider, Wm. G. Utilization of Cu and 
Cu alloys, 53, 4124.

Schneidler, R. Manuf. of olectrocorundum 
and silicon carbide, 53, 5814.

Schoeller, W. R. See Waterhouse, E. F.
Schoeller, W. R., and Jahn, C. Analytical 

chemistry of Ta, Nb, and their mineral 
associates. X X I.—Reliable method for 
quant, sepn. of Ti from Ta and Nb, 53, 
3184.

Schoeller, W. R., and Powell, A. R. A na
lytical chemistry of Ta, Nb, and their 
minoral associates. X X III.— Quant,
sepn. of Ta, Nb, Ti, and Zr and a  new 
analytical grouping, 53, 3194.

von Schoenbeck, — . Book : “ Die U n
günstige Lage der Fertigwarenindustrio 
in Nicht-Eisen Metallen und ihre 
Gründe,” 53, 1114 (review).

Schoener, J. G. See Flocke, F . G.
Schoener, J . G., and Flocke, F. G. Weld

ing of high Ni alloys, 53, 5874.
Schoenmaker, P. Elastic limit of non- 

ferrous metals, 53, 654.
Schofield, Allan. Elected member, 52, 15.
Schofield, T. H. See Grogan, J . D . ; Roesor, 

Wm. F.
Sctnnfeldt, Nikolaus. See Engelhardt, 

Victor.
Schopper, W. Development of electro

lytic method for extraction of Cu a t 
Norddeutsche Affinerio,” Hamburg, 

53, 363.4 ; see also Egor, Georg.
Schor, E. How to handle Ni solns., 53, 

253/1.
Schoulgin, I. G. Influence of air quench

ing on mech. properties of Duralumin, 
53, 6174 ; materials of connecting rod 
forgings of Duralumin for aircraft 
motors, 53, 618/1.

Schrader, A. See Hanemann, H.
Schrader, E. Zn in dry batteries, 53, 7044.
Schraivogel, Karl. Comparative experi

m ents with German and Fronch Dural
umin sheets, 53, 70/1 ; experiments with 
Magnalium sheets (tensile tests), 53, 
1214 ; investigation of elect, spot-welded 
specimens of Duralumin, 53, 1004 ; 
tests with blistery Duralumin sheets, 53, 
774 ; see aho Schmidt, Erich K. O.

Schraivogel, Karl, and Schmidt, Erich 
K. O. Experiments with “ C17 ST ” 
and Duralumin “  681 ZB ” sheets. I.— 
Moch. tests. II .—Corrosion tests, 53, 
704 ; investigations of Duralplat sheets, 
53, 694.

Schramm, J. See Heike, W.
Schreiner, Hellmut. See Kremann, R.
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Schroeder, A. Book : “ Entwicklung dor 
Schleiftochnik,” 53, 222/1.

Schubert, Carl E. See Casberg, Carl H.
Schuch, E. Transformation and change 

of properties of Au-Cu alloy, 53, 6964.
Schuch, K. When is Fo dangerous in Cr- 

plating bath? 53, 2514.
Schueler, J. E., and Thomas, R. P . Detn. 

of K by Na3Co(N02)j, 53, 5654.
Schuff, W. See Wöhler, Lothar.
Schiile, A. Arrangements for casting bear

ings in white m etal, 53, 1504.
Schulein, J. Discussion on Constant’s 

paper on “  The Electron Theory and 
Magnetism,”  53, 2314.

Schultze, W. See Volmer, M.
Schultze, Werner. Hydronalium, new light 

m etal alloy with high resistance to cor
rosion, 53, 6164, 6964.

Schulz, E. H. Corrosion in its techno
logical relations, 53, 1334.

Schulz, Kurt. Book : “ Um die Zukunft 
der technischen Fachpresse,” 53, 6014.

Schulze, A. Elect, properties of group of 
so-called “ semi-conductors,” 53, 74  ; 
thermal expansion of Manganin, 53, 
2344, 4364 ; see also Küssmann, A.

Schulze, A., and Graf, L. Alleged allo- 
tropy of Sb, 53, 1774, 4334.

Schulze, Alfred. Magnetostriction,—III ., 
53, 5474 ; new precious metal therm o
couples for high tomps., 53, 1454.

Schulze, R. Uso of Sn-bronze with high 
Pb content for boarings, 53, 1054.

Schulze, Rudolf. Optical and photoelect, 
investigations relating to thin metal 
sheets, 53, 2324.

Schumacher, Earle E. Gases in metals, 
53, 6924 ; see also Scaff, Jack H.

Schumacher, Earle E., and Bouton, G. M. 
Prepn. of Pb and Pb alloy cable sheath 
for microexamination, 53, 1884.

Schumacher, Earle E., and Ellis, W. C. De
oxidation of Cu with various metals, 53, 
1754, 2064 ; discussion on Hensel and 
Larsen’s paper on “ Age-Hardening Cop- 
per-Titanium  Alloys,” 53, 1224.

Schuster, K. See Englort, E.
Schüth, W. See Klemm, W.
Schwabe, Kurt. See Müller, Erich.
Schwan, W. See Fischer, H.
Schwartz, E. See Knorr, C. A.
Schwarz, Ester Inge. See Kromann, Robert.
Schwarz, Harvey Gottlieb. Elected student 

member, 51, 27.
Schwarz, Karl. Theory of electrolysis 

phenomena in metallic soins., 53, 4494 ; 
transport number of Au in Au amalgam, 
53, 324.

Schwarz, Karl, and Kantor, Theodor. 
Potentiometrie detn. of small quantities 
of Hg, 53, 5654.

V. Schwarz, M., and Goldmann, F . R esist
ance welding of non-ferrous metals, 53, 
6714.

v. Schwarz, M., and Koch, G. Peculiar 
case of corrosion of Cu sheet, 53, 
6324.

v. Schwarz, M., and Sommer, P. Testing 
of light piston alloys, 53, 5494.

v. Schwarz, M., and Summa, O. Ago- 
hardening phenomena in Britannia 
m etal, 53, 3024 ; corrigenda to “ Age- 
Hardening Phenomena in B ritannii 
Metal,” 53, 3494 ; crystal structure of 
TaC, 53, 7014.

Schwarz, Robert. Character of colori- 
motric detn. of Ti, 53, 3704 .

Schwarz von Bergkampf, Erich. Analyti
cal behaviour of Ga, 53, 3684.

Schweitzer, Eugen. See Gerlach, Walther.
Schwerd, Friedrich. Recent investigations 

in theory of metal cutting, 53, 6684.
Schwiedessen, Hellmuth. Analysis of dry 

combustion gases as basis for tech. firing 
calculations, 53, 5764 ; see also Rummel, 
K urt.

Schwietzke, —. Development of standard 
sheet DIN 1705, 53, 1054.

Schwietzke, Günther. T hesis: “  Über
Porositäts-Erscheinungen und Ursachen 
in Nichteisenmetallguss,” 53, 4254.

Schwitter, Martin. Refining P t metals.—
I .- I I . ,  53, 334 ; 1 II.-IV ., 53, 924.

Scott, Alexander. Deterioration and 
restoration with especial reference to 
m etallic exhibits, 53, 7044.

Scott, E. Baliol. Tin, 53, 4734.
Scott, Frank W. Vol. detn. of large per

centages of Mn, 53, 3214.
Scott, H. Thermostatic metal—or b i

m etal; nature and utility, 53, 4614.
Scott, James. Useful colour-changing 

paint, 53, 1364.
Scott, N. D. Sec Gilbert, H . N.
Scott, R. B. See Silsbee, F. B.
Scott, Wirt S. Elect, heat for Babbitting 

bearings, 53, 3834 ; heat-treatm ent of 
A1 castings, 53, 6644.

Searle, Alfred B. Book : “ The Chemistry 
and Physics of Clays and Other Ceramic 
Materials,” 53, 6014.

Searle, H. E. See McKay, Robert J .
Searles, Edward. Practical points on weld

ing Al, 53, 3974.
Sears, R. W., and Becker, J . A. Ther

mionic and adsorption characteristics of 
P t on W, 53, 6914.

Sebborn, W. S. Naturo of spongy Zn 
deposits obtained by electrolysis of 
aqueous solns. of ZnS04, 53, 7084 ; 
spontaneous oxidation of Zn and nature 
of pyrophoric Zn, 53, 3394, 6924.

Sebelien, J. Analysis of old bronzes, 53, 
114.

Sederholm, P. * See Benedicks, C.
Seemann, H. Atomic arrangements and 

magnetic properties in systems Cu-Au, 
Cu-Pd, and C u-Pt, 53, 2344 ; new 
X -ray interference method (object be
tween two slits), 53, 2614 ; oblique 
initial emission of thermo-electrons from 
rough crystal lino metal surfaces, 53, 
1194 ; sec also Kussmann, A.

Seidel, K. Tests for Al foil from viewpoint 
of suitability as wrapping material for 
cut bread, 53, 5924.

Seidl, E. Importance of structure for per
m anent deformation of crystals, 53, 
1284.
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Seifert, A. See Maass, E.
Seith, W. See v. Hevesy, Goorg.
Seith, W., and Keil, A. Self-diffusion in 

solid Pb.—II., 53, 338*4.
Seitz, F. See Wigner, E.
Seligman, Richard. Now method of publica

tion of Institu te ’s papers, 52, 15; seconds 
adoption of Report of Council, 51, 21; 
discussion on “ Graphitic Silicon, Heat- 
Troatment, and the Electrical Conduct
ivity of Aluminium,” 51, 208; discus
sion on “  The Electrical Conductivity of 
Aluminium W ire,” 51, 208; discussion 
on “ The Fatigue-Resisting Properties 
of Light Aluminium Alloys a t  Elevated 
Tcmporafcuros,” 51, 175, 180; naturo of 
metals, 53, 013*4.

Selisskiy, J. See IConobievsky, S.
Seljakov, N. Mechanism of plasticity 

(prelim, communication), 53, 5 4  ; plastic 
deformation, 53, 613/1.

Sellerio, A. Force of adhesion accompany
ing solidification, 53, 2284.

Sellers, Coleman. Can tungsten carbide 
tool8 bo used successfully on planers ? 
53, 392.4.

Sellman, N. T. Indust, gas research and 
relation to  gas sales, 53, 454.

Selvig, W. A. See Fieldner, A. C.
Selvig, W. A., and Gibson, F. H . Cl, 

detn. in coal, 53, 5774.
Selzer, Robert. Evaluation of silica bricks 

by their appearance, 53, 2114.
Senn, P. Examination of cutting nozzles 

by optical means, 53, 6744.
Serdyukov, V. G. Treatm ent of thick Cu 

boiler plate and red merchant Cu, 53, 
4574.

Setoh, Shoji. Electrolytic oxidation of A1 
and its appn., 53, 1344.

S8toh, Shoji, and Miyata, Akira. Anodic 
film of Ai. I.—-Effect of concentration 
of electrolyte on formation of anodic 
film. I I .—Anodic behaviour of A1 in 
aqueous solns. of H sCs0 4, 53, 1944 ; 
effects of anodic treatm ent on abrasion 
and corrosion of Al, 53, 3584.

Seufert, Gert. See Brückner, Horst.
Sewig, Rudolf. Photoelecfc. cells having 

cathodes in form of th in  deposits of 
alkali metals, 53, 4694.

Seyl, R. G. See Thompson, M. de Kay.
Shafier, S. S., and Pollock, J . E . Corrosion 

in non-pressuro refining equipment, 53, 
5014.

Sharov, M., and Maurah, A. Comparative 
investigation of 2 Mg alloys, 53, 3004 ; 
Mg alloys of Elektron type for casting. 
Methods of propn. and casting. Inves
tigation of meeh. and casting properties. 
53, 3794.

Shaw, Leonard Isaac. Elected member,
52, 15.

Shaw, P. E., and Leavey, E. W. L. Tribo- 
electricity and friction. V II.—Quant, 
results for metals and other solid elements 
w ith S i02, 53, 74.

Shea, John R. Sheathing cables with Pb,
53, 1614.

Shelesnow, A. I. See Jelisarow, P. G.

Shelton, S. M. See Dusen, M. S. Van.
Shepherd, Horace Henry. Elected mem

ber, 51, 27.
Sherman, G. W. Sec Lurie, H . H.
Sliibusawa, M., and Fukuda, S. Elect, 

pptn ., 53, 534*4.
Shimba, Hisakichi. Pb  and its alloys 

for cable sheath, 53, 3554.
Shimizu, Yosomatsu. Magnetic suscept

ibility of several systems of binary 
alloys, 53, 1864, 4964 ; see also Honda, 
Kotaro.

Shimur, S., and Takasu, M. Quant. X-ray 
analysis of Fo alloys, 53, 7104.

Shinoda, Gunji. Eutectoid transform ation 
of bronze, 53, 4974 ; X-ray analysis of 
cast alloys.—III ., 53, 2974.

Shinohara, Ken’ichi. See Matukawa, 
Kyuzi.

Sholobow, W. W. Influence of thermal 
treatm ent on magnetic properties of 
Geissler alloys, 53, 1834.

Shorter, Albert Edward. Elected member, 
51, 26.

Shoyket, D. See Ageew, N. W.
Shutt, William James, and W alton, Arthur. 

Passivity of Au, 53, 14.
Sidery, A. J., Lowis, lv. G., and Sutton, H. 

Intercrystalline corrosion of Duralumin, 
53, 6324.

Siebe, P. Manuf. of brass wire, 53, 163*4 ; 
prodn. of brass bars and sections, 53, 
1624.

Siebe, P., and Busse, C. Course of oxida
tion of liquid Cu contg. small quants., of 
Ni, As, Sn, and Sb, 53, 6434.

Siebel, E. Rolling problom, 53, 1614.
Siebel, E., and Lueg, W. Stress dis

tribution in roll-gap, 53, 2764.
Siebel, G. Sec Schmid, E.
Siegel, H. Refractory linings for coreless 

induction furnaces, 53, 7174.
Siegel, Sidney L. See Dingwall, Andrew.
Siegel, W. See Naske, C.
Sieger, G. N. Offset electrodes can bo 

water-cooled, 53, 4024.
Sieglerschmidt, H. Influenco of deforma

tion and annealing on coefT. of thermal 
expansion of Cu, 53, 2264.

Sieglerschmidt, H., and Arndt, H. Testing 
of amalgams, 53, 4384.

Siegmund, E. Use of light metals in salt 
works, 53, 6754.

Siegmund, R. See Remy, H.
Sieverts, Adolf. See Bruning, H a n s; 

Kirschfeld, L.
Sillcox, Lewis Ketcham. Elected member, 

51, 26.
Silliman, Horace F. See Wilson, Curtis L.
Silsbee, F. B., Scott, R. B., Brickweddo,

F . G., and Cook, J .  W. Supercon
ductivity of Sn a t  radio frequencies, 
53, 6914.

Simon, F. New method of attaining 
extremely low temps., 53, 3724, 5104.

Simon, Franz, and Ahlborg, J .  Elston. 
Apparatus for demonstrating . lique
faction of He, 53, 5674.

Simpson, Edward S. Correspondence on 
Thompson’s paper on “ The Case
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Against Standardization of Chomical 
Analysis,” 53, 315/1.

Simpson, Harold E. Classified roviow 
of refractory slag tests, 53, 209.4; 
investigation of action of coal-asli slags 
on firebrick by microscopic methods, 
53, 2094.

Sinclair, S. E. See Tucker, W. A.
Singleton, William. Elected mombor, 51,

26.
Singleton, William, and Jones, Brinloy. 

Paper : 44 Some Effects of the Addition 
of Tellurium to Lead,”  51, 71.— Discus
sion : J .  McKeown, 80; W. Rosonhain, 
82 ; C. E. Barrs, 84, 85 ; A. H.M undoy, 
84; H . C. Lancaster, 85; D. Hanson, 
85; S. L. Archbutt, 86; C. H . Dcsch, 
80, 90; E. H. Bucknall, 86; J . Fry, 
87 ; H . W. Brownsdon, 87.— Reply to 
discussion, 87.— Correspondence : W. T. 
Butcher, 89; C. II. Desch, 90; H. 
Waterhouse, 90.—Reply to correspondence, 
91.

Sire, G. Sludge pump3, 53, 5964.
Sisson, W. A. Thesis : 44 X-Ray Studios 

of Rolling and Heat-Troatmont of Some 
Shoot Metals,” 53, 4254.

Sixtus, K. J. Irregularities in magnetiza
tion, 53, 5474 : see also Tonks, L.

Sixtus, K. J., and Tonks, L. Propagation 
of largo Barkhausen discontinuities.—
II ., 53, 1194.

Skau, Evald L., and Newell, I. Laird. 
Rapid vol. method for dotn. of S in 
coal and coke. Comparison of modifiod 
benzidine method with standard methods, 
53, 5774.

Skau, Evald L., and Saxton, Blair. Somo 
errors inhoront in usual detn. of binary 
freezing-point diagr., 53, 4404.

Skerl, J. G. A. Somo uses of refractory 
material in foundry, 53, 3844.

Skortcheletti, W. Work of Russian In 
stitute of Metals on cliom. resistanco of 
alloys, 53, 1394.

Slater, I. G. Correspondence on “ Note on 
the Influonco of Volatile Chlorides on 
Magnesium and on Coppor,” 51, 129.

Slater, J. C. Electron thoory of metallic 
conduction, 53, 5474.

Slaughter, E. M. Tosts on threaded 
sections, 53, 3244.

Slavinsky, M. P., and Bolaiow, A. P. 
Prepn. of singlo crystals of Duralumin, 
Sn-Bronzo and 44 Al-bronzo ” and study 
of their properties, 53, 94.

Slavinsky, M. P., Belaiew, A. P., and 
Syromiatnikov, R. R. Workability of 
Cu-Mn alloys of high elect, resistance, 
53, 714.

Slendyk, I. Polarographic studies with 
dropping Hg cathode. XXVI.—De
crease of H„ over-potential effected by 
traces of P t, 53, 3654.

Smallman, H. R. Automatic pickling 
machines, 53, 3944.

Smart, R. A. Modern large-capacity 
galvanizing plant, 53, 854.

Smekal, Adolf. Correspondence on 44 The 
Physical Properties of Zinc a t  Various

Stages of Cold-Rolling,” 51, 121 ;
indefiniteness of tensile iimits, 53, 54 ; 
thoory of real crystals, 53, 5544.

Smet, Gérard de. Rocoiving and classify
ing shoot iron, cast iron, and principal 
non-forrous metals, 53, 4704.

Smialowski, —. See Broniowski, — .
Smiriagin, A. P. Manuf. of Sn-bronzes, 

53, 6584.
Smith, A. Eric. Instrum ents as aid to 

prodn. engineering, 53, 1454.
Smith, A. V. Soil corrosion survoy with 

Shepard soil resistivity rods, 53, 3574 ; 
soil survey with Shepard rods, 53, 3574.

Smith, Alan E. W. P t  plating, 53, 5594.
Smith, C. S. Discussion on W yman’s 

paper on 44 Copper Em brittlem ent,” 
53, 654 ; interconvorsion of atomic 
weight and vol. percontagos in binary 
and ternary systems, 53, 6984.

Smith, Cyril Stanley, and Lind lief, W. Earl. 
Equilib. diagr. of Cu-rich Cu—Ag alloys, 
53, 1224 ; micrographie study of
decomposition of j3-phase in Cu—Al 
system, 53, 1874.

Smith, D. M. Book : 44 Metallurgical
Analysis by the Spectrograph,” 53, 
6834.

Smith, D. W. See Mathewson, C. H.
Smith, Donald P. Elect, conductivity of 

Oz occludod by Pd, 53, 664.
Smith, E., and Volardo, C. A. Plating of 

cast Al and jointed Al parts, 53, 2564.
Smith, E. W. Lighting of factories and 

largo buildings, 53, 5384.
Smith, Ernest A. Book : 44 Working in 

Precious Metals,”  53, 4244 ; now
British standard for Au wares, 53, 1714.

Smith, G. Frederick, and Deem, A. Garrell. 
Dotn. of S in coal by perchlorate 
method, 53, 464.

Smith, George McPhail. B ook: “ Quanti-
'  tativo Chomical Analysis,” 53, 6834.
Smith, Gilbert E. Metals and music, 

53, 534.
Smith, H. 0 . Vote of thanks to, 52, 17.
Smith, Harry L. Widoning scopo of Al 

permanent mould castings, 53, 2684.
Smith, Harry W., Jr. Resoarch on noise 

abatem ent in indust. gas burners, 53, 
1544.

Smith, Howard A. See Clark, George L.
Smith, Irene F. See Smith, Julian  F.
Smith, J . Lester. See Smout, A. J .  G.
Smith, Joseph Kent. Obituary notice,

52, 251 ; Cu-Bo bronzes, 53, 1224.
Smith, Julian F., and Smith, Irene F. 

Information service in indust. research 
labs., 53, 5354.

Smith, K. 0 . See Rentschler, H. C.
Smith, L. A. Pam phlet : 44 Chromite in 

1931,” 53, 4244.
Smith, R. Digby-. Sec Digby-Smith, R.
Smith, S. W. Correspondence on 44 Further 

Observations on the Distribution of 
Porosity in Aluminium and Copper 
Ingots, with Some Notes on Inverse 
Segregation,” 52, 218.

Smith, Sidney. Early Babylonian jewel
lery, 53, 4744.
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Smith, Stanley Hickman. Elected student 

member, 51, 27.
Smith, William Thompson. How soil cor- 

rosivenesa can bo measured, 53, 133/1 ; 
soil studies for existing pipe-line systems, 
53, 357/1.

Smithells, Colin J. Metallurgy and elect, 
industry, 53, 464.4.

Smolinski, J. See Broniewski, W.
Smoot, A. M. Effect of P t m etals in 

assaying, 53, 94.-1.
Smout, A. J. G. Elected Member of Coun

cil, 51, 26.
Smout, A. J. G., and Smith, J . Lester. Bi 

in Cu, 53, 452/1.
Smythe, J. A. See W hittick, G. Clement.
Snelling, Robert J. Prodn. of brass plating 

contg. Cd, 53, 29.4.
Soderberg, C. Richard. Erosion in steam 

turbines, 53, 635-4 ; problems in steam 
turbine design, 53, 467.4.

Soderberg, Gustaf. Anodic phenomena in 
Cd plating soins., 53, 136,4 ; barrel- 
plating with particular reference to  opti
mum loads and costs, 53, 641/1 ; dis
coloration of Cd plate and its prevention, 
53, 27-4, 706/1.

Sokolov, M. S. See Mashkilloyson, L. E.
Sokolovsky, P. Analysis of ferro-tungsten : 

Detn. of W content, 53, 322/1.
Solakian, Arshag G. Now developments 

in photoelasticity. Purely optical method 
of stress analysis, 53, 324/1.

Soldi, A. Protection of metallic surfaces, 
53, 86/J.

Soler, Gilbert, and King, R. M. Study of 
heating and cooling rates of checker 
brick, 53, 211/1.

Soller, T. See Williams, S. R.
Someren, E. van. Spcctrographic analysis, 

53, 451.4.
Sommer, J. Suitability of metals, alloys, 

&c. for varnish-kettlo manuf., 53, 595.4.
Sommer, Paul. Exam ination of light piston 

alloys, 53, 344.1 ; see also v. Schwarz, M.
Sonnino, C. Melting of A1 and its alloys. 

Elect, or fuel-fired furnace ? 53, 207.4.
Sopwith, D. G. See Gough, H. J .
Sorin, P. See Rolland, P. Le.
Sorrel, V. See Perrin, R.
Sosman, Robert B. Now tools for high- 

temp. research, 53, 536/1.
Sosnovskii, N. P. Utilization of Cu waste, 

53, 523.4.
Soule, Byron A. See McAlpine, Roy K.
Soulier, Alfred. Book : “ Traité de Gal

vanoplastie,” 53, 697.4 (review).
Spacu, G., and Spacu, P. New rapid 

m ethod for macro- and microdetn. of 
Bi, 53, 647.4 ; new rapid method for 
macro- and microchcm. detn. of Ag, 53, 
321/1.

Spacu, P . See Spacu, G.
Speakman, J. C. See Glasstone, S.
Specht, H. Repair of welded Cu loco, fire

box by welding, 53, 398.4.
Specketer, Heinrich. Obituary notice, 51,

359.
Speirs, —. Sound non-ferrous castings, 

53, 147-4.

Spence, J. L. Appn. of Stell ¡to, 53, 412/1.
Spencer, F. W. Machine and othor forging 

methods, 53, 390.1.
Sperling, Kurt. See Coehn, Alfred.
Spiers, F. W. Diffusion of Hg on rolled 

Sn foils, 53, 302,4.
Spiers, H. M. Book edited by : “ Tech

nical D ata on Fuel,” 53, 543-4 (review).
Spooner, E. C. R. See McAulay, A. L.
Spowers, W. H., Jr. Galvanizing fluxes, 

53, 637.4 ; new developments in gal
vanizing, 53, 246/1.

Spraragen, W. See Holland, Maurice.
Spratt, H. P. P am p h le t: “ Scientific

(Technical) Libraries,” 53, 601/1.
Sprenger, Arthur. “  Siemensit ” in con

struction of furnaces, 53, 580/1.
Sprenger, J. A. Ni-plating of A1, 53, 509/1.
Sproull, Wayne T. Diffraction of low- 

speed electrons by W single crystal, 53, 
306/1.

Squiers, Graham. Vote of thanks to, 52,17.
Sserbin, T. M., Alexejenko-. Sec Alexc- 

jonko-Sserbin, T. M.
Ssimakow, K. M. See Abdejow, M. A.
Ssoloweitschik, I. S. Book : “ Protective 

Coatings on Metals ” (in Russian), 53, 
601/1.

Stäblein, F. Tech. m aterials of high m ag
netic softness, 53, 236.4.

Stach, E. Comparison microscope for re 
flected light, 53, 322/1.

v. Stackelberg, M. See Klemm, W.
v. Stackelberg, M., and Neumann, F. 

Crystal structure of borides of compn. 
MoB„, 53, 189/1.

Stadler, J. See Steinhäuser, K.
Staedel, Wilhelm. Book : “ Dauerfestig- 

keit von Schrauben,” 53, 601/1.
Stiger, H. Researches with oils used in 

polishing, 53, 527.4.
Stajiö, V. See Puschin, N. A.
Staley, W. D. New’ m etal for instruments, 

53, 125.4.
Stamm, D. E., and Weaver, J . C. Acid- 

resisting m etals used for pickler’s racks, 
53, 52/1.

Stamm, Rudolf. Cr anodes “ Ibo-A ktiv,” 
53, 251.4.

Staniland, Geoffrey, and Lee, G. W. Pro
perties and uses of moro im portant 
rofractory materials, 53, 47A.

Stanley, Robert C. Advances in Ni indus
try , 53, 416/1.; metal industries. Sym
posium on their record in 1932 and 
prospects for 1933.—Ni and its alloys, 
53, 470.4.

Stansel, N. R. Book : “ Industrial Elec
tric Heating,” 53, 286.4.

Stansfield, Alired. Canadian elect, furnace 
industry, 53, 383.4 ; discussion on Phelps 
and Davey’s paper on “ An X-Ray Study 
of the Nature of Solid Solutions,” 53, 
129/1.

Staples, C. W. See Nicholls, P.
Staufer, R., and Konopicky, K. Method 

for removal of Fo from ceramic m aterials, 
53, 388/1.

Stauffer, K. Heat-resistance of steel 
sprayed with Al, 53, 639.4.
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Stauss, H. E. Discussion on Phelps and 
Davey’s paper on “  An X-Ray Study of 
the Nature of Solid Solutions,” 53, 
129/1.

Stay, T. D. Finishes for Al, 53, 164*4.
Stay, T. D., Gingerich, E. M., and Rowe,

H . J . Improvement of moulding 
methods in Al foundry, 53, 572A.

Stedman, Ernest W alter/ Elected member,
52, 15 ; engineer’s conception of m atter 
and its appn. to  materials of construc
tion, 53, 475/1.

Steen, P. See Leonhardt, Ren6.
Steewen, 0 . P. van. Recent workshop 

practice, with special roferönce to  
optico-mechanical instruments for exact 
measurement, 53, 37/1.

Steîanovsky, W. Potentiometrie detn. of 
Al, 53, 36.-1.

Steger, W. Testing of refractory materials,
53, 717/1.

Stehlik, B. Vol. estimation of Mo by 
potentiometric oxidation of quinque- 
to sexavalent state  with Co(S04)4 or 
IvMn04, 53, 369.4.

Steiger, B. See WSibling, H.
Stein, A. Methods for pre-treatm ent of 

tungsten steel and other difficultly 
workable motals prior to  coating them 
with corrosion-resistant m aterials, 53,
30.4.

Stein, W. Treatm ent of residues contg. 
precious metals, 53, 43.4 ; what pre
cautions should be observed in sampling 
alloys contg. precious metals? 53, 
316/1.

Steinberg, S. S., and Kusakin, P . S. 
Prodn. of ferro-alloys, 53, 138*4.

Steinberger, R. L. Magnetic properties 
of Fe-N i alloys under hydrostatic 
pressure, 53, 300/1.

Steinegger, W. See Zurbrügç, — .
Steiner, K. See Meissner, W.
Steinhäuser, — . Detn. of P  in Al, 53,

369.4, ; removal of gases and other 
impurities from Al and its alloys with 
AIC1, in combination with other salts, 
53, 714.4.

Steinhïuser, K., and Stadler, J . Detn. of 
P  in Al, 53, 370.4 ; dotn. of Na in Al, 
53,201*4.

Steinitz, —. Attack by lubricating oil, 
53,243/1.

Stenbeck, Sten. X-ray analysis of alloys 
of H g with Ag, Au, and Sn, 53, 629.4.

Stenzel, W., and W eerts, J . Tempering 
effect in quenched Cu—Al allovs, 53, 
694-4.

Stepanov, D. V. See Valter, A. F.
Stepanoviö, S. See Puschin, N. A.
Stepanow, A. W. Mechanism of plastic 

deformation, 53, 614*4.
Stephan, P. See Wiegner, G.
Stephen, R. A. Radiographic examination 

of welds, 53, 456/1; recovery of steel 
after fatigue testing, 53, 455/1 ; X- 
rays in m etal industries, 53, 456.4.

Stephenson, Cyril Heath. Elected mem
ber, 51,314.

Stern, E. A. See Nadson, G. A.

Stern, M. Progress in die-casting, 53, 
572*4.

Sterne, T. E. See Fowler, R. H.
Sterner-Rainer, L. Strength and ductility 

of alloys of “  noble ” metals, 53, 16*4.
Stevens, John L. Disperse: fu e l: tech. and 

commercial possibilities, 53, 157A.
Steward, W. Augustus. Goldsmiths’ and 

silversmiths’ work : past and present. 
53, 681/1.

Stewart, C. J. Design, construction and 
appn. of aircraft instruments, 53, 372.4.

Stich, —. Soly. of Pb in municipal water 
of Leipzig, 53, 308/1.

Stierstadt, 0. New phenomena in change 
of resistance of Bi singlo crystals in 
magnetic fields, 53, 290.4 ; now pheno
mena rolating to change of resistance 
of Bi single crystals in magnetic fields.
I.—Elect, method of analysis of crystal 
structure, 53, 192.4.

Stifter, W. W. See Williams, S. R.
Stillwell, Charles W. X-ray analysis of 

electrodeposited alloys, 53, 255*4.
Stillwell, Charles W., and Feinberg, 

Henry I. Structuro of electrodeposited 
alloys. I I .—Effect of c.d. and temp, 
of dopn. on structuro of Ag-Cd deposits, 
53, 361 *4.

Stillwell, Charles W., and Robinson, 
W alter K. N a-Pb alloys. Structure of 
compd. Na4Pb, 53, 192.4.

Stillwell, Charles W., and Stout, Lawrence
E. Crystal structures of electrodeposited 
alloys. X-ray diffraction study of 
Ag-Cd deposits, 53, 361*4, 630/1.

Stillwell, Charles W., and Turnipseed, 
Edward S. Corrosion of brass. Struc
ture of corroded surface, 53, 499*4.

Stine, C. M. A. Co-ordination of lab. and 
p lant effort, 53, 535*1.

Stock, A., Gerstner, F., and Köhler, H. 
Oxidation of Hg by air, 53, 66/1.

Stock, Alfred. Commercial possibilities of 
alloys of Be, 53, 225/1.

Stock, John Thomas. Elected member, 
51, 314.

Stockdale, D. Correspondence on “ An 
X-Ray Investigation of the Copper- 
Aluminium Alloys,” 51, 159; cor~
respondencc on “ The Equilibrium of the 
Reaction Between Steam and Molten 
Copper,” 51, 275; discussion on Smith 
and Lindlief’s paper on “ The Equili
brium Diagram of the Copper-Rich 
Copper-Silver Alloys,” 53, 122A  ; paper; 
“  The Constitution oi the Aluminium- 
Rich Aluminium-Copper Alloys above 
400° C.,”  52, 111.—Correspondence: 
A. J . Bradley, 117 ; G. Phragmen, 117. 
— Reply to correspondence, 118.

Stockton, R. C. B ook: “ The Principles 
of Electric AVelding. Metallic Arc Pro
cess,” 53, 688/1 (review); phosphor- 
bronze, 53, 715.4 ; vertical centrifugal 
casting of non-ferrous a’loys, 53, 571.4.

Stoewer, H. J. Drilling of deep holes in 
light metals, 53, 163.4.

Stolte, Norman H. Raw materials for 
silica brick manuf., 53, 47/1.



876 Name Index
Stone, Irwin. Dimothylglyoxime as test 

reagent for metals, 53, 3174.
Stone, Richard H. Graphite as refractory, 

53, 3874 ; melting equipment in non- 
ferrous industry.—I., I I .,  53, 4584.

Stoner, Edmund C. Atomic moments in 
ferromagnetic m etals and alloys with 
non-ferromagnetic elements, 53, 3424.

Stott, Vaughan H. Measurement of 
viscosity of m olten m etal by oscillating 
disc, 53, 4854 ; see also Rosenhain, 
W alter.

Stoughton, Bradley. See Greiner, E arl S.
Stout, Lawrence E. Electrodepn. of alloys, 

53, 314 ; electroplating soln. control, 
53, 1374, 2554 ; see also Stillwell, 
Charles W.

Stout, Lawrence E., and Faust, Charles L. 
Electrodepn. of Fe-Cu-Ni alloys. I I I .—- 
Depn. from sulphate-boro-citrato baths, 
53, 6404.

Stout, Lawrence E., and Goldstein, 
Leonard. Electrodepn. of tornarj' alloys 
of Cd, Zn, and Sb, 53, 2494, 7064.

Strafford, Norman. Detection and detn. 
of small amts. of substances by colori
metric methods, 53, 3674 ; pamphlet : 
“ The Detection and Determination of 
Small Amounts of Inorganic Substances 
by Colorimetric Methods,” 53, 6014.

Straumanis, M Electrochem. theory of 
corrosion of metals, 53, 4434.

Straumanis, M., and Weerts, .1. Sopn. 
of a-phaso in jfj-brass, 53, 124, 1234 ; 
transform ation in Cu-Zn and Ag-Zn 
^-alloys, 53, 1234.

Straumann, R. Alloys for springs with 
small temp, coeff. of elastic modulus, 
53, 6254 ; Be alloys, 53, 1814.

Strauss, J. “ Al-bronze,” 53, 714.
Strauss, Jerome, and Newell, II. D. 

Report of cttee. A—10 of A.S.T.M. on 
Fe-Cr, Fo-Cr-Ni, and related alloys, 
53, 3334, 4914.

Strauss, S. D. Zinc, 53, 4744.
Strausser, P. Experiences in plating of 

samples for exposure tests, 53, 6424 ; 
progress report on exposure tests of 
plated coatings, 53, 1324.

Strebinger, R., and Holzer, H . New 
source of error in pptn. of K sPtClfl, 
53, 4514.

Street, A. C. See Allen, N. P.
Strom, B. H. Cu product perfected, 53, 

5624.
Strong, John. Evaporation technique for 

Al, 53, 5924.
Stuart, Norman. See Finch, G. I . ; Thom

son, G. P .
Stuart, T. C. Arc welding of lugli-conduct- 

ivity joints in Cu, 53, 2184.
Stiihlmger, — . Metal foil lacquers and 

their commercial uses, 53, 264.
Stumer, W. Al paints as means of ex

cluding damp and of improving damp 
rooms, 53, 3324.

Stursberg, E. Pioneer work on tech. weld
ing methods in works with manual 
labour, 53, 4054.

Sueharda, B. See Tomi£ek, O.

Sueda, Hideo. See Uomura, Taku.
Suida, Hermann, and Salvaterra, Heinrich. 

Book : “ Rostschutz und Rostschutz-
anstrich,” 53, 6014.

Sulliotti, G., and Capello, E. Detn. of 
fineness for foundry sands, 53, 3814.

Summa, 0. See v. Schwarz, M.
Summerfleld, H. G. Discussion on H u n t’s 

papor on “ Some Aspects of the Selec
tion of Engineering Materials,” 53, 4754.

Summers, R. E. Sensitive thormostat 
w ith thermionic relay, 53, 3714.

Summey, David L. Obituary notice, 51,
360.

Summey, Richard Weeks. Elected mom- 
bor, 51, 314.

Sunatani, Chido. General theories of 
strain and elasticity, 53, 2624.

Sundelin, A. See Adelskold, V.
v. Susich, G. See Mark, H.
Sutton, — . Discussion on oil-fired fur

naces, 53, 1574.
Sutton, H. Corrosion of Al and its alloys, 

53, 3074 ; discussion on “  Further Ob
servations on the Distribution of Poros
ity  in Aluminium and Coppor Ingots, 
w ith Some Notes on Inverse Segrega
tion,” 52, 209 ; discussion on “ Magnes
ium Alloy protection by Selenium and 
Other Coating Processes, P a rt I I . ,” 52, 
89 ; inverse segregation.—I., 53, 3504 ;
II., 53, 4964 ; some recent advances in 
protective coatings on metals, 53, 1964 ; 
year’s progress in electrodepn., 53, 1374 ; 
see ateo Sidery, A. J .

Sutton, (Miss) Lilian Mary. Elected mem
ber, 52, 15.

Suzuki, Masuhiro. Breaking of metal by 
fatigue, 53, 2634.

Suzuki, Tsuneo, and Oma, Kazuhiko. 
Non-corrosivo organic flux for soldering, 
53, 5284.

Svensson, Borje. Magnetic susceptibility 
and olect. resistance of Pd-Ag and P d - 
Cu solid solns., 53, 154.

Svetchnikoff, V. N. Effect of addition 
elements on polymorphism of Fe, 53, 
5514.

Svida, V. S. Beltrami-Haigh energy theory 
of rigidity, 53, 2914.

Swain, Stephen M., and Phelps, S tuart M. 
Proportioning gra in-size in clay refrac
tories, 53, 3874.

Swanger, W. H., and France, R. D. 
Effect of Zn coatings on steel, 53, 2474.

Swanson, E. B. See Bain, H. F.
Sward, G. G. See Gardner, H. A.
Swartz, Carl E., and Phillips, Albert J . 

Cd—Ni system, 53, 6964 ; comparison 
of certain wliite-metal bearing alloys 
particularly a t  elevated temps., 53, 4954.

Sweemer, A. de. Use of Co(SCN), as 
microchem. reagent for Hg, 53, 3664.

Sweeney, W. T. See H idnert, Peter.
Swift, Ernest H., and Barton, R. C. 

Various methods for sepn. of common 
elements into groups. I.—Pptn . by 
NH*OH, 53, 3184.

Swift, Ernest H., Barton, R. C., and 
Backus, H. S. Various methods for
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sopn. of common dem ents into groups.
II I .—Now mothod for sopn. of Zn, Co, 
Ni, and Fo from Al, Cr, and Mn, 53, 
2584.

Swindell, Floyd. C 02 as flamo preventer 
in welding, 53, 6754.

Sykes, C. Discussion on Bradloy and Jay ’s 
paper on “ Tho Lattico Spacings of 
Iron-Aluminium Alloys,” 53, 2394.

Sykes, George. Weldod alloy buckot lips 
cut trenching costs, 53, 5934.

Sykes, W. P. Now motal-cutting alloy 
(548), 53, 5844.

Syromiatnikov, R. R. Ca alloys, 53, 1824 ; 
see also Goriatchov, A. P . ; Siavinskv, 
M. P.

SytschofT, A. P. Sec Ocliotin, V. P.
Szebell6dy, Liszlo, and Schick, Karoly. 

Sopn. and dotn. of Na and K, 53, 3704.

Tabakov, Z. Ya. Sec Budnikov, P. P.
Tadokoro, Yoshiaki. Gas permeability of 

iiro-brick and Fo ores a t  high tomps.
I.—Fire-brick, 53, 5794.

Taft, Robert. Theories of addition agont 
action, 53, 2554.

Tagaya, Masayoshi. See Endo, Hikozo.
Taguti, RyuzaburS. Two kinds of elonga

tion discriminated in plastic doforma- 
tion, 53, 3404.

Taillander, Ch. Al-Fo-Cr alloys.—II ., 53, 
104.

Takaba, Ichitaro, and Okuda, Katsumi. 
Properties of strain figure and its appns., 
53, 2624.

Takahashi, Kiyoshi, and Eda, Washiro. 
Elect, resistance of Mg and its alloys, 
53, 5514.

Takase, Risaburo. See Ivato, Yogoro.
Takasu, M. See Shimur, S.
Takeda, Shuzo. Equilibr. diagrs. of qua

ternary systems.—I., II ., 53, 4964.
Tallmann, Addison Herbert, Jr. Elected 

momber, 52, 15.
Tally, Robert E. Sec Yoatman, Popo.
Talmage, T. DeWitt. Making succcssful 

test polo connections, 53, 3964.
Tamaru, Kanzi. Equilib. diagr. of Ni-Zn 

system, 53, 154, 1854, 3484.
Tammann, G. Recovery from offeets of 

cold-work, 53, 2294 ; transformation in 
homogeneous substances, 53, 164.

Tammann, G., and Bandel, G. Change of 
thermo-elect, power on recovery of 
m etals from cold-work, 53, 1804.

Tammann, G., and Dreyer, K. L. R e
covery of elect, resistanco of Cu, Ag, 
and Au, and of P t, and Pd from effects 
of cold-work, 53, 1774 ; shape and struc
ture of Pb shot, 53, 2994, 6234.

Tammann, G., and v. Lowis of Menar, A. 
Behaviour of polonium during crystn. 
of metals, 53, 44 .

Tammann, G., and Rocha, H . J . Detec
tion of small quantities of eutectic in 
metals by dotn. of tensilo strength as 
function of temp., 53, 4394.

Tanabe, Tomojird. High-tensile brass.—
I., II ., 53, 2984.

Tanaka, Seiji. Metallurgical coke, 53, 
2724.

Tanaka, Shinsuke, and Matano, Chujiro. 
Dotn. of coeff. of diffusion of m etals in 
solid state, 53, 3414.

Tananaev, I. Potontiometric estn. of Zn, 
53, 364.

Tananaev, N. A. Detection of Cs, Rb, and 
T1 by spot tests, 53, 354.

Tananaev, N. A., and Harmash, E. P. 
Detn. of Cs in presonco of Rb and other 
alkali metals, 53, 3194.

Tananaev, N. A., and Yassiliova, E . W. 
Spot m ethod of approximately estim at
ing Au, 53, 1414.

Tanimura, H., and Wasscrmann, G. Sys
tem Bo-Cu, 53, 6204.

Tarocchi, G. Moulding sands, 53, 3274.
Task, Edgar P. Proposed 800-ft. Atlantic 

liner, 53, 4074.
Tasker, Edward Ernest. Elected member, 

51, 26.
Tasker, Hubert Sanderson. Elected mem- 

ber, 51, 314.
Tatu, H. Use of Al in construction of 

H 20 2 bleaching machinery, 53, 6754.
Taussig, Rudolf. B ook : “  Eloktrischo

Schmolziifon,” 53, 6014.
Taylor, A. H., and Edwards, Junius D. 

Ultra-violet and light reflecting pro
perties of Al, 53, 3374.

Taylor, E. R. Book compiled by : 
“ Definitions and Formulas for Students,” 
53, 4784 (review).

Taylor, F. See W right, L.
Taylor, F. Johnstone. Developments in 

gas-fired furnaces, 53, 2074.
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Thanheiser, Gustav. See Dickens, Peter.
Therkelsen, Eric. Properties of alloys 

of Ni with Ta, 53, 4944, 5524.
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53, 3894 ; Sn-bronzes, 53, 1224.

Thompson, F. C., and Francis, E. L. 
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5224 ; oxv-acetylene welding Al crank
case, 53, 3974.

Thompson, J . G. Phys. properties of 
commercial Th, 53, 6114.

Thompson, J. H. C. Theory of visco
elasticity : thermo-dynamical treatm ent 
of visco-elasticity and some probloms 
of vibrations of visco-elastic solids, 53, 
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Trzebiatowski, W. Recrystn. phenomena 

on synthetic metal bodies, 53, 2264.
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serie,” 53, 6854 (review).
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during heat-treatm ent, 53, 5524.

Unwin, T. F. Fuel oil in metallurgical 
molting and heating practice, 53, 1564 ; 
use of fuel oil in furnaces, 53, 1574.
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the Green Patina on Copper. Examples 
from Elan Valley (Wales) and Dundalk 
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Methods for detg. limit, 53, 2614; 
practical method of detg. thermal 
conductivity of small m etal rods, 53, 
5674 ; see also Filliatre, Louis.
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12.4 ; oquilib. relations of heavily 
alloyed bronzes. I .—Cu-Ni-Sn system.
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Vickers, C. Al-bronzo : influence of Fe 
on dimensions of crystals, 53, 233/1. 
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von Zeerleder. See Zeorledor.
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melting pure metals, 53, 2734.

Waibel, F. Development and position of 
quant, spectrum analysis. I .—Phys. 
principles and methods, 53, 1404.

Wainwright, C. Alloys of Fo research. 
X I.—Constitution of alloys of Fe and 
Mn. Appendix I.—X-ray Analysis of 
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