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Refined Aluminium. Robert Gadeau (Metallurgist (Suppt. to Engineer),
1936, 11, 94-96).—Summary of a paper presented to the Congrés Inter-
nationale des Mines, de la Métallurgie, et de la Géologie Appliquée, Paris.
See Met. Abs., this vol., pp. 365 and 497.—R. G.

_On the Softening and Recrystallization of Pure Aluminium. ------ (Alu-
minium, 1935, 17, 575-576).—A review of recent work of Calvet and his
collaborators ; see Met. Abs., this vol., pp. 453, 454. A. R. P.

*Some Optical Observations on the Protective Films on Aluminium in Nitric,
Chromic, and Sulphuric Acids. L. Tronstad and T. Hbverstad (Trans. Faraday
Soc., 1934, 30, 362-366).—The optical properties ofnatural films on aluminium
were measured in various solutions and their change with time of immersion
observed. Little change occurs in such films in chromic acid solutions with or
without chloride ; the films are not protective in concentrated sulphuric acid,
and in concentrated nitric acid the protective films are alternately dissolved
and re-formed. The mean thickness ofnatural films on aluminium is 100 p. or
more than 10 times as thick as those on iron.—A. R. P

*Light from [Burning] Aluminium and Aluminium-Magnésium [Alloy],
J. A. M. van Liemptand J. A. de Vriend (Bee. trav. chim., 1935, 54, 239-244).

—S. G

"'Investlgatlons Relatmg to Electrophotophoresis Exhibited by Antimony
Gisela Isser and Alfred Lustig (Z. Physik, 1935, 94, 760-769).—Uncharged
submicroscopic particles subjected to an electric field in an intense beam of
light are found to move either in the direction of, or against, the field. This
is the phenomenon of electrophotophoresis, which is here investigated in
considerable detail for particles of antimony. Experimental results are not
interpretable in terms ofa theory which considers the particles to be surrounded
by a cloud ofions.—J. S. G. T.

Plasticity of Bismuth Due to Occluded Gas. W. E. Berg (Nature, 1934,133,
831).—Anomalous results obtained by Georgiefi and Schmid (J. Inst. Metals,
1926, 35, 461) and by Gough and Cox (J. Inst. Metals, 1932, 48, 227) relating
to the ductile properties of bismuth crystals are explained by assuming that
the crystals used by G. and S. contained a certain amount of the gas used in
cooling the crystals, which were prepared by the Czochralski method ; G. and
C. prepared their crystals by the Bridgman method. Experiments confirming
the assumption that the content of gas is responsible for the slipping of a
suitably-oriented bismuth crystal under tension are briefly described.—J. T.

Plasticity of Bismuth. W. F. Berg and L. Sandler. E. N. da C. Andrade
(Nature, 1935, 136, 915).—B. and S. refer to discrepancies existing in the
literature relating to the plasticity ofbismuth. Andrade and Roscoe’s method
has been used to grow bismuth crystals in vacuo in various gases. Crystals
grown in vacuo showed behaviour at variance with results obtained by Andrade
and Roscoe. Gas content of the crystals appears to have little effect on the
plasticity. The hardness of bismuth crystals prepared by Bridgman’s method
is probably another example of strain-hardening. A. replies, remarking that

* Denotes aPaper describing the results of original research,
t Denotes a first-class critical review.
zz
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I?iductlo»Xol"Verliow T,m,e,ata,« to the Magnstic M.thod : Sup,-
wnnSnotivity of Cadmium  N. Kiirti and F. Simon (Nature, 1934, 133, 9U7-
908f —Particulars~fexperiments for the production of very low te~atures
by adiabatic diamagnetization of manganese amrnomumsulphate andothe
substances are briefly referred to. Cadmium is found to be,come super
conducting, with a transition temperature at about00 K. J.J

*Masdnetic Properties of Solutions of Cadmium in Molten Cadmium Chloride
and of°Molten Calomel. J. Farquharson and E. Heymann (Trans. Faraday
Soc 1935 31 1004-1010).—Solutions of cadmium in cadmium chloride both

the solid and liquid states are diamagnetic and hence do not contain the
subchloride CdCl; they may contain Cd2Cl,, although it is more probable th
the solutions contain solvated cadmium atoms. A. K. r.

~Properties of Sublimed Calcium. Paul Bastien (Com.pt. rend., 1934, 199,
577-579).—Cf. Met. Abs., this vol. pp. 413, 497. The properties of calcium
sublimed by the Chaudron-Herenguel process, cast under argon, and ol 99 3%
purity (Ca(s)) are compared with those of two specimens of mdustnal calcium
of 98 6% purity (Ca(A)) and 93% (Ca(B)). The coeffofexpansionbetween
20°-100° C was 25-2 X 10'6. The hardness was Ca(s), 13; Oa(A), 14, ana
Ca(B) 26. “ The density at 20° C. was 1-542 + 0-005. The tensile strengths
were : Ca(s), 4-4; Ca(A), 5-1; Ca(B), 2-8 kg./mrn.2; elastic limits : Ca(s)
1-03- Ca(A) 2-2; Ca(B), very small; elongations: Oa(s), 53/0, oa(A),
30-50/ « Ca(B) very small. The sublimed calcium was drawn to a wire between
420° and 460° C.; its hardness was 17 and elongation > 60%. The losses in
weio-ht in 1% alcoholic solution of hydrochloric acid were : E/(s), lib;
Ca(A) 147; Ca(B), 120 mg./em.2 The more rapid corrosion of Ca(A) than
Ca(B)’'was due to the fact that the impurities in the former are chiefly silicon
and iron not in solid solution, those of Ca(B) being chiefly calcium chloride and
lime. The rate of attack of sublimed calcium in hydrochloric, nitric, and
sulphuric acids, measured by gas evolution for various dilutions of from
0-100%, is shown graphically.—J. H. W.

~Solubility of Oxygen in Solid Cobalt and the Upper Transformation Point of
the Metal. A. U. Seybolt and C. H. Mathewson (Trans. Amer. Inst. Mm.
Met. Eng., 1935, 117, 156-172).—See Met. Abs., this vol., p. 555.—S. G.

*Plasticity of Copper in Torsion. V. D. Kuznetzov and V. A. Semenzov
(Zhurnal Eksperimentalnoy i Teoreticheskoy Fiziki (J. Exper. and Theoret.
Physics), 1935, 5, (4), 343-351).—[In Russian.] The elastic limit of poly-
crystalline copper in stationary torsion is proportional to the applied torque,
and the internal coeff. of friction r, calculated by taking into account the elastic
limit and assuming that flow is caused not by the total effort applied but by
the difference between this and the elastic limit, is a constant at all the stresses
investigated. At 5°C. A= 1-4 X 1014 grm./cm./second. With a constant
torsion moment a gradual strengthening takes place and the elastic limit is
increased.—N. A.

*The Heats of Adsorption of Hydrogen and Carbon Monoxide on Copper.
Ralph A. Beebe (Trans. Faraday Soc., 1932, 28, 761-765).—Adsorption of
carbon monoxide on copper granules is not uniform in its early stages, but
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wire are immersed in copper sulphate solution the platinum gradually becomes

d 1,0 ?°PPer’wpich in thickness until it is thick enough
to behave eilectroclhemlcally as tllee massive meta ; at tshe same tlsme the pote%-

n i«d 6fn mu-P meSde™ es from 0-2649 v. practically to zero 1(to 0-0056 v.
m 46 hrs.). ™ This film is 0-39 x 10'6 mm. thick, a value’only half as great as

thatfoundfor~the”surfacc film of copper by Oberbeck (Ann. Physik, 1887, [iii],

F ~h@®c°rner Metals of Electrical Distribution : Copper, Aluminium, and Lead.
GeelMd Al {07 thst. Metals), 13 Po3l%%E 15558559 discussion, 59-60).-
A Correlation of the Tensile Strength and Electrical Conductivity of Hard-

Drawn Copper Wire with Preferred Orientation.—I-111. Roy Ward Drier
(Wire and Wire Products, 1935, 10, 137-140, 183-190 230-235 2481 Gf
J. M 1830, 43, 402. Alter briefw ™ to Je 'dZeg

antiquity modern developments are reviewed with special reference to tech-
nique in drawing copper wire. The grain-size of wire-bars has no influence on
the quality of the wire produced from them. Vertically cast bars give wire

°WCr !'nn strongth and higher conductivity and elongation than bars
cast horizontally; these differences may be connected with variations in
oxygen content. Suggestions have been made for eliminating the casting
reheating, and rolling of wire-bars ; in a method proposed by Kohlhaas now
in the experimental stage, copper is tapped from the furnace “into grooves in a

ASTMSsp“fi t Plate' Wire drawn from a rod so produced fulfilled all
', specifications, and this procedure promises great results. Normal

W ctr %! f>mr heated bar?is now so standardized as to lead to few defects.
cklmg and continuous and single-block wire-drawing through castiron steel

ungsten or tantalum carbide, and diamond dies are briefly reviewed’ The’
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dness and tensile strength by cold-drawing are due not only to the effects

nrobahlf-rircsc P f f eBCe £ut also to unit cell orientation and to the
Cold rfraTnv r e of a Phaset+* the "p h o us (crystal fragmental) condition,
core nftlil causes a debmtf type of preferred orientation of unit cells in the

%gainst ontTm,6 m ru ¥ and 100 planes are .in P%siti ns which militate
deformation Deformation by shear occurs most

deform;™ f | 0f easiest slIP are at 45° to the direction of the

StaSrtf to dHW 5®i° T °f the QOTe °f hard'drawn wires causes
denselv?7rr y iTOm ‘C °Ptlmunl and>since it places the most

ako rediSw tl 5°“* Plane®dlrect across the path of electronic drift, it
higher electrical COnductlvItV. Wires drawn entirely in one direction have a
dramrn h conductivity than similar wires in which the direction of
drawing has been reversed although the tensile strength is the same. Refer-
ences are given to the literature.—A. R. P.

Observations on the Rare Earths.—XLIIl. 1.—The Atomic Weight of
Europium The Specific Gravity of Europium Chloride. E. L. Meyers with

P Chem-Soc., 1935, 57, 241-243).—The atomic weight of
europium is found to be 152-30 # 0-018." L. A. 0.

andORhCa ?2«0nStanu O0fiRheTium and GaUium for Wave-Lengths X = 589 mu
the oniTcalPa® + Herbert f an8e (Z-PhVsik>1935, 94, 650-654).-Values of
rheniE i rf S refractive index, absorption and reflection coeffs. of
rhenium (surfaces treated with emery, filed, and polished with chalk) and
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gallium for wave-lengths 589 mu and 436 mu are given. Values obtained for

“ #Note onthe Failure oi a ~Nihe'feilirc ofTgold safety

is formed which offers little
resistance to “oxidrition, and finally the fold link becomes dxsmtegrated and

r.

and corrosion-resistance, are renewed with KiSSreduced
and others. Fatigue failures are mtergranular : the fatigue M m reducea
considerably by increase of temperature and by corrosion. The creep rate
markedly affected by small amounts of impurities and by precipitation effects
caused by heat treatment. tne arger tne grain-size, the’lessisthe tendency to
creep Abnormally large grain-size is not thought to play any imPortant Pa®
in failures of lead. Short-time corrosion tests are condemned and teste>of at
least 3 months’ duration are required to judge the quality of lead, hopper,
silver, and nickel increase, whilst antimony and bismuth decrease, corrosion-
resistance.—H. W. G. H.

+Making and Testing Single Crystals of Lead. B. B. Betty (Proc. d.mer. Soc.
Test. Mat, 1935, 35, (1), 193-200 ; discussion, 201-203).—See Met. Abs., this
vol., p. 333.—S. G. ., Te

+Note on the Effect of Interrupted Straining on the Elongation of Lead. J. U
Chaston (J. Inst. Metals, 1935, 57, 109-114; discussion, 114r-119),-ItTO
found that by interrupting a tensile test on commercially pure lead at intervals,
durin» which the specimen is allowed to rest for a short time free from stress,
abnormally high values of elongation are produced. These may be as much as
5timesthose obtained in a normal tensile test.  The influence on the e ongation
ofthe duration ofthe rest period, the rate ofstraining, the amount ofelongation
between successive rest periods, and the grain-size were studied by tests on
extruded cable-sheath samples. Abnormal elongations are not produced by
interrupted straining on “ hardened ” lead alloys at room temperature, but it
is suggested that such effects may be obtained in these and any other metals
and alloys if they are tested above their recrystallization temperatures, the
observations recorded may thus have a bearing in connection with high-
temperature metallurgical research.—J. C. C.

+Plasticity of Lead by Slipping. V. D. Kuznetzov (Zhurnal PFspenmewtoinoy
i Teoreticheskoy Fiziki(J. Exper. and Theoret. Physics), 1935, 5, (2), 192-201).—
[In Russian.] The plasticity of lead at room temperatures was studied by the
method of double slip. It cannot be calculated, as in the case of liquid bodies,
from the eceff. of internal friction, even if the elastic limitis taken into account.
W ith a static flow of lead, the shear stress is constant and independent of the
velocity. The shear stress is a characteristic of plasticity.—N. A.

On the Development of Longitudinal Cracks in Cable-Sheathing and Other
Cable Defects not Hitherto Described in the Literature. Otto Haehnel {Teleg.
u. Fernsprech-Tech., 1935, 24, 179-182).—A detailed consideration of cable-
sheath failures which are due to faults in manufacture. Longitudinal cracks
frequently appear in the seam of the sheath (Pressnaht), which is generally
present in commercial practice. No difference is found between the behaviour
of different grades of lead, but lead hardened by alloying is less prone to

longitudinal cracking. The observed phenomena are discussed and causes and
remedies suggested.—C. E. H.
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Dependence of Magnetic Induction on the Magnetic Field in Superconducting
Lead. G. N. Rjabinin and L. W. Shubnikow (Nature, 1934, 134, 286-287).—
Superconductivity is destroyed by a magnetic field, the critical field Hk
depending on temperature. In the vicinity of Hka sudden change occurs in
the induction, B, with increasing as well as decreasing field-strength. This
does not agree with the former concept of a superconductor, in which, when
the field strength is decreased, the induction should be maintained constant by
induced persistent currents. At H = 0 the persistent currents give rise to a
residuary magnetic moment in a superconductor.—J. S. G. T.

Magnetic Induction in a Superconducting Lead Crystal. G. N. Rjabinin
and L. W. Shubnikow (Nature, 1935,135,109).—Magnetic hysteresis exhibited
by lead single crystals at 4-24° K. is referred to. Destruction of supercon-
ductivity occurs in almost the same way in single crystals as in polycrystalline
lead. The appearance of superconductivity is found to be different for single
crystals and polycrystalline rods. All states of a superconductor with an
induction differing from zero are considered to be unstable. Results confirm
the concept of two phases, an ordinary and a superconducting phase with an
induction equal to zero ; transition from the superconducting to the ordinary
phase occurs rapidly, whereas the reverse transition takes place more slowly.

—J. S. G. T.

*The Superconductivity of Thin Metallic Films [Lead]. A. D. Misener and
J. O. Wilhelm (Trans. Roy. Soc. Canada, 1935, [iii], 29, (Sect. Ill), 5-11).—
In an investigation of the superconductivity of thin films of tin (Met. Abs.,
this vol., p. 277) it was found that the transition temperature was a function of
the film thickness and that there was apparently a lower limit of thickness
below which the films were not superconducting. Results obtained with thin
films of lead now confirm the results found with tin, so that these latter results
are not associated with the known existence of a non-superconducting allotrope
oftin. Lead films show a rapid decrease of the transition temperature as the
thickness is decreased below 9 x 10"5cm. As in the case oftin films, the effect
of current strength on the transition temperature is not in accordance with
Silsbee’s hypothesis.—J. S. G. T.

*The Atomic Weights of Several Radiogenic Leads. Gregory P. Baxter and
Chester M. Alter (J. Amer. Chem. Soc., 1935, 57,467—L71).—The atomic weight
of uranium lead is found to be at least as low as 206-00 and does not vary
systematically with the age of the mineral source. The atomic weight of lead
from various sources is investigated and is found to be between 205-93 (the
lowest value) and 207-21 (the highest value).—L. A. O.

*The Rate of Solution of Magnesium in Acids. Martin Kilpatrick and J.
Henry Rushton (J. Physical Chem., 1934, 38, 269-306).—Rates of solution of
magnesium in aqueous solutions of hydrochloric, perchloric, benzene-sulphonic,
sulphuric, acetic, chloracetic, dichloracetic, formic, glycollic, citric, tartaric,
and mixed acids were determined. Thereactionrates are compared with those
forzinc. Theresults can be interpreted in terms ofa modified diffusion theory
taking into account the water reaction.—J. S. G. T.

+Photoelectric Properties of Pure and Gas-Contaminated Magnesium. R. J.
Cashman and W. S. Huxford (Phys. Rev., 1935, [ii], 48, 734-741).—See Met.
Abs., this vol., p. 557.—J. S. G. T.

#The Wiedemann-Franz Number of ~-Manganese at — 190° C. H. Redde-
mann (Ann. Physik, 1935, [v], 22, 28-30).—S. G.

#The Surface Tension of Mercury in a Silica Apparatus. R. S. Burdon
(Trans. Faraday Soc., 1932, 28, 866-876).—A value of 488 dynes/cm. was
found in vacuo and for a freshly formed drop inair. This value decreases almost
linearly up to 230° C. by 0-23 dyne/0C. The effect of gas adsorption on the
surface tension of mercury is discussed.—A. R. P.
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*The Thickness of Adsorbed Films on Mercury. H. Cassel (Trans. Faraday
800., 1932,28,177-179).—The surface density ofcarbon tetracUOTideadsor e
on mercury at 11° C. corresponds with a monomolecular film when the hrst
layer is saturated. Adsorption follows Henry’s law over a wide rang * *

*The Photochemical Reaction of Mercu%/ with Oxy 8
Physicochimica U.S.S.S., 1935, 1, 833-854).-[In erman] The>taction
between mercury and oxygen, excited by the inciaence 0fshort-wave radiation,
is investigated, and the mechanism of the reaction is discussed —J. b. G. 1.

*Absorption of Hydrogen by Nickel. J. Smittenberg (Nature, 1934, 133,
872).—Between 200° and 650° C. there is no appreciable adsorption ofhydrogen
by nickel, but an appreciable absorption (homogeneous solution) occurs, the
amount of absorbed hydrogen at a constant temperature is proportional to the
square root of the pressure’; at constant pressure the dependence of the
absorption, a, on temperature, T, isgivenby loga = A - BJT. The heat of
absorption, calculated from this isobar, is a little less than — 3 k. cal./grm.mol.
of hxdrogen —J.S.G. T. . .

*A Magnetic Effect on Pirani Gauges using Nickel Wires. Edwin McMillan
(Nature, 1934,133, 831-832).—The anomalous behaviour of a Piram gauge tor
the measurement of low pressures, and probably attributable to the existence
of a temperature gradient between the centre and ends of the wires, and being
associated perhaps with a change of the Thomson coeff. of the wires, produced
by a magnetic field due to an electromagnet near the gauge, is briefly referred
to.—J. S. G. T.

*Gyromagnetic Effect for a Ferromagnetic Substance above ts Curie Point
[Nickel]. W. Sucksmith (Nature, 1934, 134, 936).—Measurements of the
gyromagnetic effect, g, in the case of 3 alloys of nickel and copper containing
about 56-5% nickel and having respective Curie points at — 14° C., — 9l C,,
and — 2° C., indicate that the value ofgis 2-0 within experimental error. This
indicates that the paramagnetism of nickel is due to spin alone.—J. S. G. T.

+Ferromagnetic Transformation and Catalytic Activity [Nickel]. J. Arvid
Hedvall, R. Hedin, and O.Persson (Z.physikal. Chern., 1934, [B], 27,196-208).
—Cf. Met. Abs., 1934,1, 548. The catalytic influence of nickel on the reaction
N2 = N2+ O isshown to undergo a sudden change in the neighbourhood of
the Curie point.—J. S. G. T.

+0On Palladium-Hydrogen. William Krause and Louis Kahlenberg (Trans.
Electrochem. Soc., 1935, 68, 449-469; discussion, 469-470).—See Met. Abs.,
this vol., p. 499.—S. G.

0Pr0pert|es of the Platinum Metals. |.—Strength and Annealing Char-
acteristics of Platinum, Palladium, and Several of Their Commercial Alloys.
E. M. Wise and J. T. Eash (Trans. Amer. Inst. Min. Met. Eng., 1935, 117,
313-324; discussion, 324-328).—See Met. Abs., this vol., p. 140.—S. G.

#The Kinetics of Heat Adsorption of Oxygen on Platinum. E. B. Maxted
and N. J. Hassid (Trans. Faraday Soc., 1933, 29, 698-702).—The heat of
adsorption of oxygen on platinum black remains constant until the rate of
adsorption becomesvery small. Atthe beginning ofadsorption the adsorption
concentration depends on the oxygen pressure, but in the later stages it varies
as Ictn, where t is the time and k and n are constants.—A. R. P.

#The Adsorption of Oxygen and Hydrogen on Massive Platinum. Hans
Reischauer (Z.physikal. Chem., 1934, [B], 26, 399-112 ; C. Abs., 1935, 29, 21).
—Between 20° and 700° C. and below pressures of 0-05 mm., hydrogen is not
appreciably adsorbed on platinum. W ith oxygen there is little adsorption at
room temperature. Adsorption begins at 120° C. while at 250° C. it is com-
plete in a few minutes. Further increase in temperature has no effect until
400° C. is reached, when adsorption begins again. These two kinds of adsorp-
tion correspond to different heats of activation. The fraction of the platinum



1935 I.—Properties of Metals 661

surface that is covered depends on the previous treatment of the metal, but
the total amount of oxygen adsorbed is constant and is about 5 layers thick.
The rate of adsorption is nearly independent of pressure. This is explained by
assuming that part of the platinum surface is composed of active atoms that
aid the adsorption. A very high rate is observed for freshly outgassed platinum
in the process with the lower heat of activation, but after several experiments
the rate decreases. The oxygen adsorbed at the higher rate is very reactive
with hydrogen, but whether the active platinum atoms in this case are identical
with the ones referred to above cannot be decided.—S. G.

Kinetics of the Reaction Between Carbon Dioxide and Hydrogen on Platinum
from the Standpoint of the Adsorption Theory of Catalysis. M. Temkin and E.
Michailova (Acta Physicochimica U.R.S.S., 1935, 2, 9-32).—[In English.]
Previous results relating to catalysis of the reaction C02-f H2= CO+ H2
are considered to have been vitiated owing to the presence of catalytic poisons.
Sources of poisoning being removed, the reaction rate agrees with the equation
dpQydt = kIVsJ(k2pai + pQ). The reaction rate is determined primarily by
the rate of evaporation of carbon monoxide from the surface.—J. S. G. T.

+Heterogeneous-Homogeneous Catalysis. H, + 02 in the Presence of
Platinum. M. W. Poljakow, P. M. Stadnik, and A. T. Elkenbard (Acta
Physicochimica U.R.8.S., 1935, 1, 817-820).—[In German.] The mechanism
of the catalysis of the reaction H2+ 02= H202by platinum is investigated.

—J.S.G. T.
+The Atomic Weight of Rubidium. E. H. Archibald, J. Gilbert Hooley, and
Norman W. E. Phillips (Trans. Roy. Soc. Canada, 1935, [iii], 29, (Sect. I11),
155-162).—Avalue 0f 85-482 is found, chemically; this is somewhat higher than
the accepted value, 85-44 J. S. G. T.

+Anomalous Diamagnetism of Selenium. S.S. Dharmati (Nature, 1934,134,
497).—The diamagnetism of selenium is found to increase as the fineness of
powdering is increased and at a certain stage the substance becomes para-
magnetic, the paramagnetic value increasing on further powdering of the
substance. Colloidal selenium is more paramagnetic than any ofthe powdered
samples. The paramagnetism persists when the powdered samples are
washed with absolute alcohol.—J. S. G. T.

#Photoelectric Effect in a Film of Silver Deposited on Nickel. N. FedenefE
(Physikal. Z. Sowjetunion, 1935, 7, 58-65).—[In French.] It is shown experi-
mentally that the energy of emission of photo-electrons emitted from a film of
silver deposited on nickel increases initially with increase of thickness of the
silver film, attains its maximum value at a thickness corresponding approxi-
mately to a monomolecular layer, and thereafter to the value corresponding to
silver J. S.G. T.

[Electrical] Conductivity of Tellurium. C. H. Cartwright and M. Haberfeld
(Nature, 1934,134, 287-288).—The decrease of electrical resistance of tellurium
due to the addition of bismuth, copper, or antimony is illustrated. The
addition of 0-2% antimony or bismuth caused the electrical conductivity of
tellurium to increase about 100-fold and the temperature coeff. of resistance to
change from a negative to a positive value. A double role is attributed to the
foreign atoms : they (1) provide free electrons and (2) scatter electron waves.

—J.S.G. T.

#Vapour Pressure Curve of Thallium at Very Small Vapour Densities. F.
Muller (Helv. Phys. Acta, 1934, 7, 491492 ; Brit. Chem. Abs., 1935, [A], 438).—
Cf. Met. Abs., this vol., p. 560. Values between 350° and 500° C. are deduced
from the absolute intensity of absorption of the 3776 A. thallium line in the
vapour.—S. G.

+The Transformation of R-Tin into the a-Modification. M. M. Chertok
(Zhurnal Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, (4), 711-717).-—[In
Russian.] The transformation of B- into a-tin is influenced by temperature,
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grain-size, and purity. The automatic formation of a-phase nuciei occurs also
It temperatures as high as- 20°C. Plastic deformation of (3-tinat-20 and
- 30° C. considerably accelerates the formation ofa. In some cases very rapid
formation of continuous fields of «-tin is possible (spontaneous transformation).

*The Linear Velocity of Transformation of White Tin into Grey. A. Komar
and B. Lasarew (Physikal. Z. Sowjetunion, 1935, 7, 468-473).—[In English.]
The linear velocity of transformation of white into grey tin was investigated
in thin single crystals in the range 18° to 80° C. The dependence of the trans-
formation on supercooling was determined. Velocities about 200 times greater
than any hitherto measured were found. To explain these large velocities,
factors other than pressure must be taken into account.—J. 2 G. I.

+Magnetism of Tin. S. Ramachandra Rao (Nature, 1934,134, 288). White
tin has a small paramagnetic susceptibility equal to 0-025 X 10 6; grey tin is
strongly diamagnetic, its susceptibility being 0-35 X 10 6. The susceptibility
of colloidal white tin becomes diamagnetic as the particle size decreases, the
susceptibility attaining larger values with decrease of particle size. On
melting and recrystallizing, the white tin again becomes paramagnetic, ine
paramagnetic susceptibility of white tin isnot an atomic property but depends
on crystal structure—J. S. G. T.

+Magneto-Caloric Effect in Superconducting Tin. K. Mendelssohn and J. K.
Moore (Nature, 1934, 133, 413).—The adiabatic magnetization and demag-
netization of superconducting tin were examined. A cooling effect accom-
panied magnetization; demagnetization was accompanied by heating, and this
heating was always greater than the corresponding cooling owing to the
occurrence of heating due to eddy currents in both cases. The cooling effect
observed at the various temperatures were as follows: at 3-3° K., 0-05°;
at 3-0° K., 0-11°; at 2-7° K., 0-21°; at 2-5° K., 0-33°.—J. S. G. T.

*Superconductivity of Films of Tin. E. F. Burton (Nature, 1934,133,459).
Employing d.c., it is found that thin films of tin cease to show superconduc-
tivity when the films are themselves plated over with a film of a non-super-
conducting metal, e.g. copper or nickel. Asthe film oftin increases in thickness,
a thickness is reached at which the superconducting property of the tin film is
not lost by surface plating.—J. S. G. T.

+The Effect of Magnetic Fields on the Superconductivity of Thin Films of Tin.
A.D. Misener, H. Grayson Smith, and J. O. Wilhelm (Trans. Roy. Soc. Canada,
1935, Tiii], 29, (Sect. 11I), 13-21).—The critical magnetic field necessary to
interrupt the superconducting state of tin is found to be considerably greater
for thin filmsthan for the massive metal. Greatertransverse fieldsare required
than longitudinal fields. The transition from superconductivity to normal
resistance is comparatively gradual for the films, and marked hysteresis is
found. The critical magnetic field at a definite temperature is decreased by
increasing the current through the film; this is apparently a true current-
effect—J. S. G. T.

The Apparent Thermionic Constant, A, of Clean Metals [Tungsten, Tantalum,
Molybdenum]. A. L. Reimann (Nature, 1934, 133, 833).—The apparent
thermionic constant, A, of some clean metals, e.g. tungsten, tantalum, and
molybdenum, is definitely less than the theoretical upper limit for this quantity
A. Thisdefectisattributed to the variation with temperature ofthe effectively-
free electrons per unit volume of the metal. Values of the difference so cal-
culated for these three metals are of the correct order of magnitude.—J. T.

Refraction of Slow Electrons by Sublimed Tungsten. W. I. Kassatotschkin
(Acta Physicochimica U.R.S.S., 1935, 2,317-336) [In German.] It isshown,
inter alia, that the value of the internal potential of tungsten is 10-5f 2 v.
The experimental results can be brought into agreement with those obtained
by Rupp and Sproull with single crystals if it be assumed that refraction of



1935 I.—Properties of Metals 663

the electrons occurs within a layer of unoriented microcrystals coating the
surface of the single crystals.—J. S. G. T.

+Velocity of Decomposition of Ammonia by Thoriated Tungsten. 1. Motschan,
I. Perevesensefi, and S. Roginsky (Acta Physicochimica U.R.8.S., 1935, 2,
203-210).—[In German.] The presence of thorium is found to be without
appreciable effect on the catalytic decomposition of ammonia at a tungsten
surface. The mechanism of the decomposition is discussed.—J. S. G. T.

¢Embrittlement of Uranium by Small Amounts of Aluminium and Iron.
H. W. Highriter and W. C. Lilliendahl (Trans. Amer. Inst. Min. Met. Eng.,
1935, 117, 381-385; discussion, 385-386).—See Met. Abs., this vol., p. 459.

—S. G.

+The Preparation of Pure Finely-Powdered Vanadium. Theodor D6ring and
Johannes Geiler (Z. anorg. Chem., 1934, 221, 56-62).—The production of
extremely pure, finely powdered vanadium by the reduction of vanadium
trichloride by hydrogen at 900° C. is described. The method was originally
employed by Roscoe, and yields a product exceeding in purity that obtained
by reduction of the oxide by hydrogen at about 1300° C. or by carbon, alu-
minium, or “ Mischmetall.”—J. S. G. T.

#A Study of the Action of Acids on Zinc at Pressures of from One to Thirty
Thousand Atmospheres. Thos. C. Poulter and Glen E. Frazer (J. Physical
Chem., 1934,38,1131-1140).—The velocity ofthe reaction Zn-f H2S04->ZnS04
+ H2is found to be affected very little by pressures up to 8000 atm. Between
that pressure and 30,000 atm. very little reaction occurs. An electric cell
having zinc and hydrogen electrodes has its polarity reversed by a pressure
sufficient to form ice VI. At a pressure of 8900 atm. at 20° C. in the
presence of platinized platinum the reaction 4H2+ H2504->H2XS + H2X is
predominant so long as a hydrogen concentration remains.—J. S. G. T.

+Superconductivity and the Hall Effect [Zinc]. B. Lasarew (Nature, 1934,
134,139)— Results obtained with single crystals of zinc show that zinc belongs
to the group of superconductors which are superconducting in one particular
crystallographic direction only, and indicate that zinc strongly supports the
rule for superconductors proposed by L. (Physikal. Z. Sowjetunion, 1933, 4,
567). J.S.G. T.

Remarkable Optical Properties of the Alkali Metals. R. de L. Kronig
(Nature, 1934,133, 211-212).—K. advances an explanation of Wood’s results
relating to the reflecting powers ofthe alkali metals (Met. Abs. (J. Inst. Metals),
1933, 53, 339) differing somewhat from that advanced by Zener (Nature, 1933,
132, 968).—J. S. G. T.

Problems of Super-Rare and Dispersed Elements. D. |. Shtsherbakov
(Eedkie Metalli (Rare Metals), 1935, (3), 28-38).—[In Russian.] A review of
the properties, occurrence, and application (actual as well as potential) in
scientific and technical spheres of beryllium, rubidium, ceasium, tellurium,
gallium, indium, germanium, selenium, thalhum, tantalum, hafnium, niobium,
rhenium, and rare earth elements.—D. N. S.

m[Internal Stresses [in Metals]. Charles S. Barrett (Metals and Alloys, 1934,
5, 131-135, 154-159, 170-174, 196-198, 224-226).—Of the many methods
proposed for determining the intensity and distribution of internal stresses in
metals only Sachs’ boring-out method for rods and tubes and Dawidenkow’s
splittongue and ring method for tubes are not dependent on unlikely assump-
tions ; for the determination of plane stress distribution Mather’s method of
making strain-gauge measurements around a drilled hole gives satisfactory
results. The Laue method has serious limitations since it does not give
quantitative results, and even qualitative results are unreliable since it confuses
elastic strains with the complex lattice movements produced by plastic flow ;
when the latter has been appreciable the results are entirely untrustworthy.
The radial widening of lines in powder diffraction patterns is related to micro-
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scodic internal stresses, but the relation between width of lines, type of deforma-
tion, and amount of deformation is still obscure. CrystalBha”“ema
lines while recrystallization and grain-growth render them spotty. Jhe
relative intensity of diffraction in the different orders is altered by plastic
deformation even with metals that do not show strain-widening of diffraction
lines ; this is attributed to changes in the electron distribution in the Reformed
crystals; the absolute intensity of diffraction is changed very httie by elastic
stresses in metals. The large amount of research which has been devoted to
season-cracking of brass has revealed many ways of avoiding the trouble, but
so far no exact relation between stress intensity or distribution and tendency
to crack has been established. A bibliography of 118 references Isinciuded.

Strength of Metal Single Crystals. R. Roscoe (Nature, 1934, 133, 912)—
The condition of the surface exercises a surprisingly large effect on the initial
tensile strength of cadmium single crystals. When the crystals are grown in
the presence of oxygen, there is a marked increase m the resistance to shear.
Nitrogen, carbon dioxide, and water vapour produce no such effect, which is
therefore attributed to a surface film of oxide; the effectcannot be attributed
to any strength of the oxide film. It is suggested that the ideal metal lattice
has very little or no strength; surface films can prevent initiation of slip.

J. O. @r. =.

*An Investigation oi the Nature oi Creep under Stresses Produced by Pure
Flexure. H. J. Tapsell and A. E. Johnson (J. Inst. Metals, 1935, 57, 1*"1 137,
discussion, 137-140).—Deals with the results obtained in a study ofthe stresses
and strains arising when a material is subjected to bending moments m con-
ditions which produce creep. For experimental reasons, it was necessary to
use a material which would creep at air temperature, and for this reason lead
of commercial purity was chosen. Apparatus was constructed by «~men a
beam of lead was subjected to uniform bending moment, and measurements of
the creep of the beam were recorded. The whole equipment was housed in a
chamber maintained at constant temperature. Tensile creep tests on the
material of the beam were also carried out at constant temperature in order to
provide stress—strain data for the calculation of the stresses in the beam. The
investigation led to the following conclusions : (1) in the case of a lead beam
creeping under stresses produced by pure flexure, plane sections continue to
remain plane; (2) the redistribution of stress arising from creep is complete
within  hr. after application of a bending moment, and the stresses continue
unaltered with time ; (3) the behaviour ofthe beam under flexure may be fairly
computed solely from the relations between tensile stress and rate of strain
corresponding to any period of tensile creep testing on the material of the
beam.—H. J. T.

#Practical Strength. A. V. Stepanov (Zhurnal Tehnicheskoy Fiziki (J.
Tech. Physics), 1935, 5, (2), 349-361).—[In Russian.] The strength of crystals
and the factors governing rupture depend mainly on changes brought about
in the crystal by plastic deformation.—N. A.

Physical Foundations of the Mathematical Theory of the Plasticity of Metals.
N. A. Artemiev (Zhurnal Eksperimentalnoi i Teoreticheskoi Fiziki (J . Exper. and
Theoret. Physics), 1935, 5, 563-584).—[In Russian.] Review and criticism.

Apparent Increase of the Plasticity of Metals in Plastic Torsion with Change
of Sign. V. D. Kuznetzov (Zhurnal Eksperimentalnoi i Teoreticheskoi Fiziki (J .
Exper. and Theoret. Physics), 1935, 5, 550-555).—[In Russian.] An explana-
tion of a phenomenon previously observed by K. (Met. Abs., this vol., p. 207).

—N. A

Crystal Plasticity. E. Orowan (Schweiz. Archiv angew. Wiss. Tech., 1935,

1, 117-126).—Cf. Met. Abs., 1934, 1, 481. A description and analysis of
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various aspects of the plasticity of crystals. It is stated that the physical
relation between tension and deformation which, up to the present, has been
implicitly understood in the usual conception of the plastic properties of
crystals is non-existent. As for viscous liquids, the tension determines the
rapidity of deformation. Accordingly, a great number of the results of
experiments to date lose their value from the physical point of view and must
be subjected to strict scrutiny. This theme is developed along purely specula-
tive lines—W. A. C. N.

A Theory of the Plastic State in Metals. J. R. Fullard (Engineer, 1935,160,
138-139).—Plasticity is considered from the point of view of surface tension
phenomena.—R. Gr.

Non-Ferrous Metals in Relation to Prolonged Stress. ------ (Met. Ind.
(Lond.), 1935, 47, (10), 223-227 ; and (summary) Light Metals Research, 1935,
4, 86-88).—A review, with a bibliography, of creep tests on non-ferrous metals
and alloys. The work of Andrade is specially emphasized. The majority of
creep tests have been performed under constant load rather than under
constant stress, and the interpretation ofresults obtained by different methods
is considered, especially in the case of Kennedy’s work on certain light alloys.

—P. M. C. R.

The Piobert Effect in Iron and Soft Steel Eric W. Fell (J. Iron Steel Inst.,
1935,132, 75-91; discussion, 92-97).—The Piobert effect is the name given to
the permanent surface distortion which accompanies the sudden yielding of a
polished bar of soft steel under increasing tensile stress. A similar effect is
recorded in the case of certain non-ferrous metals. The effect appears to be
associated with aggregates of similar crystals ; its spread is progressive, and
appears at nearly constant stress. An analysis of progressive distortion reveals
some analogy with the distortion of a single crystal. A. Nadai, in corre-
spondence, refers to the possibility of producing similar effects in non-ferrous
metals and in paraffin wax, and suggests that observations on loose materials
(e.g. sand) throw light on the mechanism of the process.—P. M. C. R.

The Theoretical Strength of Materials and Their Practical Weakness. (Sir)
William Bragg (J. and Trans. Soc. Eng., 1935, 26, (2), 27—41).—See Met. .46.5.,
this vol., p. 142.—P. M. C. R.

Properties of Metals at Low Temperatures. V. A. Smirnov and A. S.
Fal’kevich (Khimstroi, 1934, 6, 548-551).—[In Russian.] Cf. Met. Abs., this
vol., p. 93. The discussion is continued.—S. G.

An Investigation of the Properties of Welded Metals at Low Temperatures.
V. A. Smirnov and A. S. Falkevich (Avtogennoe Delo (Autogenous Practice),
1935, (4), 3-12).—[In Russian.] A review, with some results of work on the
subject.—N. A.

tGases in Metals. C. A. Edwards (Trans. Amer. Inst. Min. Met. Eng., 1935,
117, 13-38).—Institute of Metals Division Lecture, 1935. Recent work on
adsorption of gases by molten metals is reviewed and modern knowledge of
the subject is summarized with especial reference to adsorption of hydrogen in
pickling and electrodeposition, to absorption of oxygen by molten silver and
copper and ofhydrogen by copper, and to the adsorption of gases by steel.

—A. R.P.

ADiffusion of Gases Through Metals. C. J. Smithells and C. E. Ransley
(Nature, 1934, 134, 814).—The rate of diffusion, D, of hydrogen through
copper, nickel, iron, and molybdenum, and of nitrogen through molybdenum
is found to be related to the pressure, P, by the equation D = K(abP\/P)I
1+ aP)—J. S.G. T.

The Interaction of Gases with Solids. H. W. Melville (Nature, 1935, 136,
899-900).—Work referred to at the discussion held by the Chemical Society,
on Nov. 21, 1935, on the interaction of gases with solids is briefly discussed.
Roberts’s work on tungsten (Met. Abs., this vol., p. 560) proves that chemi-
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sorption of hydrogen on tungsten proceeds with a very small energy of activa-
tion- this is in marked contrast to the considerable energy of activation
observed for metallic powders. Surface migration can be studied by Bos-
worth’s method (Proc. Roy. Soc., 1935, [A], 150, 58). The mechamsm of the
diffusion of gases through solids and the use of deuterium for investigating the
mechanism of chemical reactions are briefly referred to.—J. S. G. 1.

#Desorption oi Gases from Sooted Metallic Surfaces in a Vacuum. H.
Behne and H. Léhner (Ann. Physik, 1935, [v], 22, 92-96).—S. G.

#The Activation of Gases by Metals. Louis Kahlenberg, Neal J. Johnson,
and Alfred W. Downes (J. Amer. Chem. Soc., 1934, 56, 2218-2221). Metals
exposed to air gather on their surfaces dust particles, micro-organisms, and
adsorbed sulphur compounds. Consequently, when the metals are heated m
hydrogen, nitrogen, helium, argon, carbon dioxide, or oxygen there results a
gas containing carbon compounds and hydrogen sulphide and having a burnt
nitrogenous odour. Hydrogen passed over heated metals, therefore, gives
tests for hydrogen sulphide, reduces permanganate, ferric salts, and blue starch
iodide paper. Hydrogen passed over pure hot silver cannot be distinguished
from ordinary pure hydrogen by chemical or spectroscopic methods. Even
momentary contact of the silver with the air or with a glass rod renders it
impure through adsorption of sulphur compounds. A small proportion of the
hydrogen released from cathodically hydrogenated palladium and nickel
reduces sulphur above 65° C.—S. G.

+Theory of Anomalous Specific Heats. L. Landau (Physikal.Z. Sowjetunion,
1935, 8,113-118).—[In German.] m any solids are characterized by an increase
of their specific heat with temperature up to a certain critical temperature,
followed by a subsequent sudden decrease. A mathematical theory of this
phenomenon is developed along lines based on the work of Dehlinger.—J. T.

-[Theoretically Interesting Aspects of High-Pressure Phenomena. P. W.
Bridgman (Rev. Modern Physics, 1935, 7, 1-94).—Theoretical aspects of high-
pressure phenomena are comprehensively reviewed. The subjects discussed
include : atomic changes under pressure; volume changes and the law of
force; thermal expansion and entropy at infinite pressure; periodic relations ;
compressibility of single crystals; two-phase equilibrium; irreversible transi-
tions ; discontinuities; electrical resistance; thermal conduction ; viscosity ;
conditions of rupture. A bibliography of 287 references is appended.—J . T.

Fifth Report of the Committee on Atomic Weights of the International Union
of Chemistry. G. P. Baxter, O. Honigschmid, P. Lebeau, and R. J.Meyer (J.
Amer. Chem. Soc., 1935, 57, 787-794).—See Met. Abs., 1935, 2, 416.—L. A. 0.

The Identity of Fermi’s Reactions of Element 93 with Element 91. A. V.
Grosse and M. S. Agruss (J. Amer. Chem. Soc., 1935, 57, 438-439).— Chemical
tests show that the elements obtained by Permi by bombardment of uranium
with neutrons are not isotopes of element 91 since they are not co-precipitated
with zirconium phosphate, and they do not appear to be element 93 since
they are not soluble in alkaline media. Their identity is, therefore, still in
doubt.—A. R. P.

The Chemical Properties of Elements 93 and 94. A. V. Grosse (J. Amer.
Chem. Soc., 1935, 57, 440-441).—The probable properties of these elements (if
they exist) are deduced from considerations based on their position in the
periodic table.—A. R. P.

+Fluorescence of Salts Surface-Activated by Condensed Metals. A. Terenin
and F. Clement (Acta Physicochimica U.R.S.S., 1935, 1, (6), 941-960).—[In
English.] A bright visible fluorescence is obtained from alkali halide salts
under the action ofultra-violet light when one of the metals calcium, thallium,
lead, bismuth, or cadmium is condensed, in vacuo, upon them. No similar
fluorescence is produced when sodium vapour is condensed on the alkali
halides or on silver chloride, silver iodide, or cuprous chloride.—J. S. G. T.
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»Measurement oi the Frequency of Longitudinal Vibration of Non-Magnetic
Rods. T.F. Wall (Nature, 1934,133, 139).—A rod of copper, brass, or Dura-
lumin, loaded at its bottom end, is suspended within and connected in series
with a solenoid through which a current flows. A search coil surrounds the
central part of the solenoid and is connected with an oscillograph. The rod is
set into longitudinal vibration by a tap, and variations of e.m.f. in the search
coil due thereto are recorded on the oscillogram. From the period of these
variations the value of Young’s modulus of the rod can be deduced. That for
brassis found to be 16-3 X 106lb./in.2; that of Duraluminis 9-9 X 1061b./in.2.

—J.S.G. T.

The Metallic State. ------ (Nature, 1935, 136, 115).—A brief report of a
discussion on this subject, held at Bristol in July, 1935. J. A. Prins discussed
the absorption and emission of X-rays by metals. The absorption spectrum
in crystals has a fine structure depending, in its general features, only on the
structure and not on the atomic constitution of the crystal. H. W. B. Skinner
showed how the study of emission bands in the ultra-soft region can given in-
formation about the occupied electron states in metals. W. L. Bragg reported
the formation ofa superstructure in copper-gold alloys. J. D. Bernal discussed
the factors determining crystal structures of alloys, pointing out that atomic
radii have often a decisive influence. H. Mark reviewed recent theories of
electrical conductivity; J. A. Prins reported work on amorphous antimony.
A discussion on the properties of bismuth was held. It was suggested that
hismuth possesses a microcrystalline superstructure of the kind postulated by
Zwicky; an alternative wave-mechanical theory was suggested. Work
carried out at Munich on the electrical resistance of nickel and its alloys was
reported by W. Gerlach. A discussion on superconductivity was opened by
J. M. Casimir. The cause of the phenomenon is still obscure. The opinion
was expressed that all theories of superconductors and non-superconductors
are wrong below 4° K. The possibility of utilizing nuclear spin to reach still
lower temperatures was discussed by F. Simon and E. Teller—J. S. G. T.

Sommerfeld’s Theory of Metals.—I. K. F. Niessen (Nederland. Tijdschr.
Natuurkunde, 1935, 2, 71-89; C. Abs., 1935, 29, 7788).—A review on different
phases of the newer conceptions ofthe conduct of electrons in metals. S. G.

Surface Waves in the Electron Theory of Metals. A.-W. Maue (Z. Physik,
1935, 94, 717-741).—Cf. Met. Abs., this vol., pp. 94, 279. Waves composed of
metallic electrons can be propagated along metal surfaces. The theory of such
propagation in developed, and the contribution of these waves to metallic
conduction is discussed.—J. S. G. T.

*A Magnetic Study of the Metallic State and the Fermi-Dirac Statistics.
Simon Freed and Harry G. Thode (Nature, 1934, 134, 774-775).—Particulars
are given of measurements of the susceptibility of sodium (metal) and of
sodium in solution, in liquid ammonia. The results are briefly discussed in
connection with Bloch’s theory (J. Inst. Metals, 1929, 41, 428).—J. S. G. T.

On the Thermal Conductivity of Metals and Some Methods for Its Deter-
mination. E. G. Shvidkovski (Zavodskaia Laboratoria (Works' Lab.), 1935, 4,
1067-1078).—[In Russian.] A review.—D. N. S.

Interpretation of the Benedicks Effect. Lothar Nordheim (Nature, 1934,
133, 100-101).—An interpretation is advanced of the Benedicks effect, i.e. the
existence of thermoelectric forces in a homogeneous substance in which the
gradientoftemperature isasymmetrically distributed, based on the assumption
that the gradient is so high that considerable variation of temperature occurs
in a distance which is short compared with the mean free path of the electrons.
“ Back diffusion ” of electrons past the discontinuity is neglected. The value
of the calculated e.m.f. is of the same order of magnitude as ordinary thermo-
electric potentials.—J. S. G. T.



668 Metallurgical Abstracts Vol. 2

tThermionie Electron Emission and Adsorption. J. A. Becker (Rev. Modern
Physics, 1935, 7, 95-128).—Theories and experimental work relating to therm-
ionic electron emission and adsorption are comprehensively reviewed. J. T.
Theory of Some Photoelectric and Photomagnetoelectric Phenomena in
Semi-Conductors. J. Frenkel (Physilcal. Z. Sowjetunion, 1935, 8, 185-203).
[In English.] A theory ofthe Dember effect and of the Kikoin-Noskov effect
in solid semi-conductors, e.g. selenium, is developed.—J. S. G. T.
*Changes in Resistance of Liquid Metals in a Magnetic Field. 1. Kikoin and
I. Fakidov (Zhurnal Eksperimentalnoi i Teoreticheskoi Fiziki (J. Exper. and
Theoret. Physics), 1935, 5, 710-711).—[In Russian.] The dependence of the
alteration in the electrical resistance of pure potassium at 100°C. on the
intensity of the magnetic field is determined. Above a definite field tension,

Ar varies linearly with the intensity of the magnetic' field.—-N. A.

*The Change of the Resistance of Liciuid Metals in a Magnetic Field. Ibrahim
Fakidov and I. Kikoin (Physilcal. Z. Sowjetunion, 1935, 7, 507-508).—[In
English.] For the liquid alloy KNa it has been shown that the relative change
of its electrical resistance, AR/R, in a magnetic field, H, is given by AR/R =
aH -j- b, for values of H above a critical value of 500 oerstedt. A similar law
holds for molten potassium for fields above the critical value of 3600 oerstedt.

—J.S.G. T.

Energetic and Magnetic Anisotropy in Polycrystalline Ferromagnetic Plates
in a Magnetic Field. A. Drigo (Nuovo cimento, 1934,11,345-356).—A theoreti-
cal discussion.—S. G.

*The Theory of the Dispersion of Magnetic Permeability in Ferromagnetic
Bodies. L. Landau and E. Lifshitz (Physikal. Z. Sowjetunion, 1935, 8, 153-
169).—[In English.] The distribution of magnetic moments in a ferromagnetic
crystal isinvestigated mathematically. Such crystals are shown to consist of
elementary layers magnetized to saturation ; the width of the layers is deter-
mined. In anexternal magnetic field the boundaries between the layers move;
the velocity of movement is determined. Expressions are derived for the
magnetic permeability in periodic fields, respectively parallel and perpendicular
to the axis of easiest magnetization.—J. S. G. T.

The Elementary Theory of Galvanomagnetic Phenomena in Crystals. J.
Frenkel and T. Kontorowa (Physikal. Z. Sowjetunion, 1935, 7, 452-463).—[In
English.] Galvanomagnetic phenomena in divalent metals with cubic sym-
metry are discussed in terms of the action of electric and magnetic fields on
the individual charges. The results are in exact agreement with those of the
much more complicated theories of Blochinzewand Nordheim for the Hall effect,
and the resistance change in a transverse magnetic field. An expression is
derived for the change of resistance in a parallel magnetic field, and this gives
a coefficient which is in accord with the quadratic law for weak and moderate
field-strengths.—J. S. G. T.

fGyromagnetic and Electron-Inertia Effects. S. J. Barnett (Rev. Modern
Physics, 1935, 7, 129-166).—Theories of the gyromagnetic- and electron-
inertia effects are comprehensively reviewed. The subjects discussed include :
a historical and general discussion of the phenomena ; the magnet as a gyro-
stat; magnetization by rotation; rotation by magnetization; gyroscopic
magnetization by rotating fields ; the experiments of Nichols and of Lebedew ;
Tolman and Stewart’s work; the experiments of Tolman, Karrer, and Guern-
sey, and of Tolman and Mott-Smith ; Barnett’swork.—J. S. G. T.

Magnetic Properties and Nuclear Magnetic Moments. J. Dorfman (Physikal.
Z. Sowjetunion, 1935, 7, 126-127) [In English.] The possibility of the deter-
mination of values of the nuclear magnetic moments of atoms from measure-

ments of magnetic susceptlbllltles at liquid helium temperatures is briefly
discussed.—J. S. G.
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Superconduction. R. Schachenmeier. A. Papapetrou (Z. Physik, 1935,
94, 812-815).—Polemical, principally as to priority.—J. G. S. T.

Production of Heat in Superconductors by Alternating Currents. Heinz
London (Nature, 1934, 133, 497-498).—A theory of heat production by a.c.
is given which should enable one to ascertain whether the normal electrons in
a superconductor change their general properties at the transition point. If
normal conduction electrons exist in the superconductor, a production of heat
characteristic of each superconductor is to be anticipated.—J. S. G. T.

Persistent Currents in Superconductors. K. Mendelssohn and J. D. Babbitt
(Nature, 1934, 133, 459-460).—Experiments are described which make it
appear certain that the effective magnetic permeability of substances decreases
when they become superconducting, as observed by Meissner and Ochsenfeld,
the permeability does not vanish entirely, or if it does vanish, it does so only
in certain regions.—J. S. G. T.

~Magnetic Properties of Superconductors. E. F. Burton (Nature, 1934,133,
684).—Changes of magnetic flux in 5 coils, arranged in different positions with
respect to a hollow tin cylinder, occurring as the cylinder passed through the
transition temperature are reported. The results support, to some extent, the
conclusions of Meissner and Ochsenfeld (Met. Abs., 1934, 1, 289) and supple-
mentthe work of Mendelssohn and Babbitt (preceding abstract).—J.S. G. T.

*Superconductivity and Fermi-Dirac Statistics. J. A. Kok (Nature, 1934,
134,532-533).—The specific heat of some elements, e.g. zinc and silver, does not
follow Debye’s T3law in the non-superconducting state at low temperatures.
The deviations, Ac, are attributable to the presence of a free-electron gas
obeying the Fermi—Birac statistics, and it is now shown that they can be cal-
culated without reference to a parabolic law of threshold values of heat content.
Satisfactory agreement between experimental and calculated values of Ac
are found, on this basis, for thallium, tin, and indium.—J. S. G. T.

*Experiments on Superconductors. T. C. Keeley K. Mendelssohn, and J. R.
Moore (Nature, 1934, 134, 773-774).—Values of the percentage of the flux of
induction at the threshold temperature which remains “ frozen-in ” when the
external magnetic field is reduced to zero were determined as follows : mercury,
0%; tin (single crystal), 6-10%; tin (polycrystalline), 8-12%; lead, 15%;
lead + 1% of bismuth, 40-80%; lead + 4% of bismuth, 80-100%; lead +
10% of bismuth, 100%; tin + 28% of cadmium (annealed or unannealed),
100%; tin + 58% of bismuth, 100%. The percentage is small for pure
substances. The heat of transition does not appear at a definite field strength,
but over a certain range of field strengths.—J. S. G. T.

*The Role of Electrons in Superconduction. J. Stark (Physikal.Z., 1935,36,
515-516).—The effects of electric and magnetic fields on electron motion in
crystals are discussed. It is suggested that the transition temperature char-
acterizing the region of superconduction is dependent on the size of the
crystallites in the crystal and the orientation of the axes of electronic crystals
to the lattices of the crystallites. It is suggested that the motion of electron
crystals is less impeded in a stretched wire than in a wire having many bends.
It follows that the transition temperature is lower in the latter than in the
former. The significance of recrystallization occurring at the bends is referred
to. The dependence of the specific heats and thermoelectric properties of
metals in the region of superconduction on electron motion is briefJIy gugGge_sl_ted.

*The Effect of Size of Crystallites on the Incidence of Superconduction. K.
Steinerand P. Grassmann (Physikal.Z., 1935, 36, 516-519).—Results with tin,
in which the size of crystallites present could be altered in ratio up to 10: 1,
show that in accordance with Stark’stheory (preceding abstract), with increase
of crystallite size, the transition temperature indicating the incidence of super-
conduction is decreased.—J. S. G. T.
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lowered. The efEectis found to be independent of currentstrength, and he
of the magnetic field, in the wire or foil.—J. & G- J. of,,;npr

An Upper Limit of the Ohmic Resistance of Superconductors K. Steme
and P Grassmann (Physikal. Z., 1935, 36, 525-527).- I t is shown thrtm a
circuit comprising two superconductors, the superconducting current experi
ences no measurable resistance at the joint between the metals It is also
established that the resistance of a bent wire in the superconducting state is

'°*An Vpper''Limit' to the Thermoelectric Power Between Superconductors.
K Steiner and P. Grassmann (Physikal. Z., 1935, 36, 527-528).— is s own
experimentally that the thermoelectric power coeff. of a couple formed of the
pure metals lead and tin in the superconducting state is less than 5 X 10 v
per degree; that for the couple tin and indium is less than 3 X 10 v. per
degree.—J. S. G. T.

I.—PROPERTIES OF ALLOYS

(Continued from pp. 568-585.)

*The Influence of Impurities on Certain Aluminium Alloys. |. T. Kolenov
and B..F. Grashchenko (Legkie Metalli (Light Metals), 1935, (4), 10-55). [In
Russian.] The authors investigated the efEect of iron (up to 1-6/0), copper
Eun to 1-5%) zinc (up to 1%), and silicon (up to 2-5/Q on the properties of
Duralumin (Cu 4, Mn 0-5, Mg 0-5, Si 0-08%), Lautal (Cu 4 Si 2 0) Ahidur
(Cu 2, Mg 0-5, Si 0-5%), Silumin (Si 12%),and Y alloy (Cul4,Ni2,Mgl'5/0)
quenched from 500° C. and aged at room temperature for 6 days or at 115 C.
for 16 hrs. (Lautal and “ Y ” alloy). Iron decreases the tensile strength and
elongation of all alloys except “ Y ” alloy decreases the Brinell hardness of
Duralumin and Aludur, increases that of Silumin and Lautal. Copper was
added only to Silumin; it decreases the tensile strength and elongation but
increases the Brinell hardness. Zinc has no important efEecton Duralumin and
Lautal, but increases the tensile strength of Aludur and Silumin and decreases
that of “Y ” alloy. Silicon decreases the tensile strength, elongation” and
Brinell hardness of Aludur, buthasno important efEect on Duraluminand Y

Alloys' of Magnesium. I1l.—Constitution of the Magnesium-Rich Alloys
Containing Aluminium and Cadmium. J. L. Haughton and R. J. M. Bayne
(J. Inst. Metals, 1935, 57, 287-296).—The addition of cadmium to magnesium-
aluminium alloys depresses the liquidus slightly, 20% cadmium lowering the
liquidus temperature of an 80% magnesium-20% aluminium alloy by about
50° C., but has practically no effect at the temperature of the aluminium
magnesium eutectic. It alsoreduces the solubility ofaluminium in magnesium
to a small extent. No new phases are found up to 20% of each added element,
but attention is directed to an abnormal form of precipitation which was found
in some of the alloys.—J. L.

~Decomposition of Solid Solutlons of Copper in Alumlnlum as the Result of
Plastic Deformation and Subsequent Annealing. M. I. Zacharova and S. T.
Konobeevskiy (Zhurnal Tehnicheskoy Fiziki (Je Tech. Physics), 1935, 5,
(7), 1134-1144).—[In Russian.] The decomposition of supersaturated solid
solutions of copper in aluminium has been investigated on lines similar to those
employed in the case of the silicon solution (cf. Met. Ahs., this voI p 570)
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*Creep Characteristics of Aluminium Alloys. R. R. Kennedy (Proc. Amer.
Soc. Test. Mat., 1935, 35, (Il), 218-231; discussion, 232).—See Met. Abs.,
this vol., p. 336.—S. G.

*The Abnormal Creep During Transformation of Metals and Alloys [lron,
Steel, Duralumin]. Keiji Yamaguchi and Koé6z6 Nakamura [Rikwagaku-
Kenkyu-jo Tho {Bull. Inst. Phys. Chem. Res. Tokyo), 1935,14, 76-82; C. Abs.,
1935, 29, 7899).—[In Japanese.] Cf. Met. Abs., this vol., p. 336. The abnor-
mal creep during the transformation of pure iron and carbon steel, and during
the age-hardening of Duralumin were worked out. Marked creep is observed
when even a very weak external force acts on the iron or steel at its transition
point. In Duralumin the bending increases so long as the age-hardening
proceeds actively, and becomes constant with the decrease of age-hardening.
The creep varies with the variation of the load (the external force), and shows
qualitatively the same variation even with quite a light load.—S. G.

*The Foundry [Aluminium] Alloy AP 33. F. 0. Ribkin [Tehnika Vosdush-
nogo Flota [Technology of the Aerial Navy), 1935, (3), 29-53).—[In Russian.]
The preparation, casting, working, heat-treatment, physical and mechanical
properties and microstructure of the alloy are described. The composition is
copper 4-274-5, titanium 0-25-0-45%, aluminium the remainder.—N. A.

~lnvestigation of the [Aluminium] Alloy DM 31. W. 0. Kroenig (Tehnika
Vosdushnogo Flota {Technology of the Aerial Navy), 1935, (4), 70-74).—[In
Russian.] The alloy DM 31 is a modification of Duralumin with superior
mechanical properties due to the addition of magnesium up to 1% and silicon
up to 0-6%. A further addition of 1-2-1-3% manganese is excessive and
reduces both the tensile strength and the elongation. The corrosion-resistance
is less than that of Duralumin owing to the higher magnesium and manganese
content.—N. A.

ATransformations in Iron-Aluminium Alloys. C. Sykes and H. Evans [J.
Iron Steel Inst., 1935,131, 225-247).—See Met. Abs., this vol., p. 279.—S. G.

*Effect of Composition on Mechanical Properties and Corrosion-Resistance of
Some Aluminium Alloy Die-Castings. E. H. Dix, Jr., and J. J. Bowman (Trans.
Amer. Inst. Min. Met. Eng., 1935, 117, 357-368; discussion, 368-370).—See
Met. Abs., this vol., p. 212.—S. G.

*Quenching Stresses and Precipitation Reaction in Aluminium-Magnesium
Alloys. R. M. Brick, Arthur Phillips, and A. J. Smith [Trans. Amer. Inst.
Min. Met. Eng., 1935, 117, 102-117; discussion, 117-118).—See Met. Abs.,
this vol., p. 569.—S. G.

*The Solid Solubility of MgZn2 in Aluminium at Different Temperatures.
P. J. Saldau and M. |. Zamotorin [lzvestia Instituia Fiziko-Khimicheskago
Analisa [Ann. Inst. Anal. Phys.-Chim.), 1935, 7, 31-38; Brit. Chem. Abs.,
1935, [A], 576).—[In Russian.] The solid solubility of MgZn2in aluminium
increases from 1-58% at 15° C. to 3-57% at 300° C., 13-99% at 400° C., 24-70%
at 460° C., and 30% at 475° C. (eutectic).—S. G.

A New Nickel-Aluminium Alloy [Ceralumin C]. (Inco, 1935, 13, (1),
10).—The properties and uses of Ceralumin C are dealt with.—R. G.

~nvestigation of the Kinetics of the Decomposition of Solid Solutions of
Silicon in Aluminium. M. I. Zacharova (Zhurnal Tehnicheskoy Fiziki [J.
Tech. Phys., 1935, 5, (7), 1158-1168).—[In Russian.] See Met. Abs., this vol.,
p. 570.—N. A.

*The Mechanical Properties of Sheet Silumin and the Possibility of Its Applica-
tion in the Aviation Industry. V. O. Gagen-Torn [Tehnika Vosdushnogo
Flota [Technology of the Aerial Navy), 1935, (7), 87-95).—[In Russian.] Alloys
containing silicon 1-5-13-5 and iron 0-3-1-3% were rolled at 480°-500° C. from
32 mm. to 10 mm. reannealed at 400°-420° C. and again rolled to 4 mm. The
speed of hot-rolling was 0-46 m./second, of the first cold-rolling 0-33 m./second
and of the last 0-22 m./second. Cold-rolling was difficult in the case of the

3a
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tne Latest Data on Alloys of Beryllium. D. Zaslavskl and B.K.lie ¢
[Redkie MetaUi (Rare Metals), 1935, (5), 41- 47).—[In Russian.] A review of

fer*Cementatiraof Iron~and Ferrous Alloys by Beryllium.—I-111. (Laissus.)
Se*Hree Energy and Heat of Formation of thelntermetalUcGompoundCdSb
Harry Seitz and J. C. De Haven [Trans. Amer. Inst. Mm. Met. Eng., 1J35,117,
218-224).—See Met. Abs., thisvol., p. 463.—S. G.

*An X-Rav Study of the Diffusion of Chromium into Iron. Laurence L.
Hicks [Trans. Amer. Inst. Min. Met. Erap., 1934, 113, 163-17.; discussion,
172-178).—See Met. Abs. [J. Inst. Metals), 1933, 53, 696. S. G.

*The Cobalt-Molybdenum System. W. P. Sykes and Howard F. Graff (Trai .
Amer. Soc. Metals, 1935, 23, 249-283 ; discussion, 283-285).—The system was
studied by microscopic, X-ray, and thermal analysis methods and by measure-
ments of electrical resistance and thermal expansion, and the constitutional
diagram constructed. Cobalt dissolves about 26% molybdenum in the solid
at 1360° C the eutectic temperature. The solid solubility of molybdenum in
cobalt decreases to less than 2% at 700° C. The complete eutectic occurs near
36-5% molybdenum and consists of the hexagonal cobalt-rich solid solution,
y and e, an intermediate phase corresponding to CoMo. This e phase is
formed from the melt on cooling by a peritectic reaction at 1550 C. between
the cobalt-rich liquid and a second intermetallic phase, 7), containing about
71% molybdenum and represented by Co2Vio3. The yj-phase forms at 1620 C.
on cooling from the melt by a second peritectic reaction between the cobalt-
rich liquid and the molybdenum-rich 8-phase. Y) decomposes at 1250° C. on
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cooling into e and 8. The S-phase represents the molybdenum-rich solid
solution dissolving about 3% cobalt at 1600° C. The face-centred cubic form
of cobalt extends to a concentration of 25% molybdenum at about 1310° C .;
at this temperature it is formed as the fl-phase, on cooling the hexagonal solid
solution, by the reactiony + s~ [38 At 1200° C. another hexagonal phase, 0,
containing about 25% molybdenum forms on cooling by the reaction p +

en2;0. This phase is stable between 1200° and 1050°C. At 1050°C. 0
decomposes by a reaction which is at present somewhat obscure, but below
1000° C. the structure is represented by p and another phase, K, containing
about32% molybdenum. The highertransformation pointin cobalt (1020° C.)
appears to be varied to about 1310° C. by the addition of 25% molybdenum,
while the lower point (420° C.) is depressed to about 240° C. at a molybdenum
concentration of 1to 2%. The cobalt-rich solid solution, p, is subject to age-
hardening above 450° C. A maximum hardness of Rockwell C 65 was de-
veloped in an alloy of cobalt + 15% molybdenum by ageing at 550° C. for
100 hrs.  The hardness developed by ageing in these alloys approximates that
of the cobalt- tun(c;;sten alloys, but is less resistant to proloné;ed heatmg at
600°-700° C.—S

*Transformations in Eutectoid Copper-Aluminium Alloys. |.— Intermediate
States in the Hypereutectoid Alloys. G. Kurdjumow and T. Stellezkaja (Zhur-
nal Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, 395-406 (in Russian); and
Tech. Physics U.8.S.R., 1935, 2, 316 (in German)).—A full account is given
of work, the results of which have already been published (see Met. Abs., 1934,
1, 565).—N. A.

Anaconda Beryllium-Copper. American Brass Co. (Anaconda Publ. B-21
(2nd edn.), 1934,19 pp.; Bull. B.N.F.M.R.A., 1935, (76)).—A very extensive
account is given of this material. The composition is copper with 2-2-5%
beryllium, 0-25-8-5% nickel, and usually less than 1% iron; nickel is present
as grainrefiner. Details are given ofapplications, fabricating procedure, heat-
treatment, soldering and electric welding, physical constants and mechanical
properties, wear tests, corrosion-resistance, and metallography. S. G.

*Limits of the a-Phase in the System Copper-Cadmium. S. A. Pogodin,
V. I. Micheeva, and G. A. Kagan (lzvestia Instituto. Fiziko-Khimicheskogo
Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935, 7, 39-47).—[In Russian.] The
solid solubility of cadmium in copper is : room temperature 1-0% 250°C
1-2%; 400° C., 1-6%; 475°C., 2-1%; 525°C., 2-5%, and 550° C., 2-8%.’
ihe limits of the a-phase were determined.—S. G.

*The Inter-Relation of Age-Hardening and Creep Performance. |.—The
Age-Hardening of Nickel-Silicon-Copper Alloys. C. H. M. Jenkins and E. H.
Bucknall. With an Appendix on The Relationship of Time, Temperature, and
Concentration as Factors in Age-Hardening. E. H. Bucknall and C. H. M.
Jenkins (J . Inst. Metals, 1935, 57, 141-171; discussion, 171-191).—A study of
the age-hardening of nickel-silicon-copper alloys containing 3and 5% nickel +
silicon in the atomic ratio 2 N i: 1 Si, was carried out as a preliminary to the
study of the inter-relation of the age-hardening of this material and its creep
performance, and has provided sufficient information to serve as a basis for the
creep test programme and to assist in the interpretation of the creep results.
The alloy containing 3% nickel -f- silicon when quenched from 900° C. under-
goes age-hardening at 300°-750° C. The maximum hardness is attained pro-
gressively more rapidly the higher the ageing temperature, being reached, for
example, in more than 64 days at 400° C. and in less than 1 minute at 700° C.
In general, a linear relationship appears to apply between the logarithm of the
time and the reciprocal ofthe absolute temperature ofattainment of maximum
hardness. The maximum hardness when attained is greater the lower the
ageing temperature, and its attainment is generally followed by softening.
Microscopical and chemical evidence of the progress of ageing was obtained,
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E. A. Owen and John Iball (J. Inst. Metals, 1935, 57, 267-284 discussion
284-286).—The a-phase boundary of the copper-tin alloys« ~ ter* e Y
X-ray analysis between 750° and 300° C. Its position between 750 and
500° C. is moved in the direction of slightly lugbertm co”entbutbetwe”n
500° and 300° C. in the direction of lower tin content than that of the y
as previously determined. The maximum.solubility-¢ tinm
about 520° C., the temperature corresponding to the (0) to (a + 8 A
tion. The parameter ofthe 8-phaseis foundto he between 17-917andl7 924 A.
at 480° C., but the measurements are not considered sufficiently ext
decide whether there exists a definite region of solubihty fo~his phase. The
-c-phase is a solid solution the range of which does not ex<ceed 15 /o copper y
weight at 380° C. The atomic volume of the copper-saturated VP*“ “ a*
temperature is found to be 14-124 A.3 and that offthe tin-saturated phase
14-177 A.3. The results so far obtained suggest that a transforms”o ()
into (a + y)) occurs at atemperature slightly higher than 300 C., and
copper-saturated boundary of the -/j-phase is not exactly vertical be
and 300° C.—Authoes. r . w. lpr
*The Properties of Some Special Bronzes. D. Hanson and M. e
(J. Inst. Metals, 1935, 57, 93-108; discussion, 108).—Additions of aluminium,
manganese, aluminium plus manganese, iron, and silicon were made to copp
tin bronzes. (1) Aluminium.—W ithin the range of compositions investigated,
alloys consisting of one solid solution work readily, hot or cold. Alloys posses
sing a duplex structure can be worked with much greater difficulty, an a
specially difficult in hot-working. The range cf compositions in which easy
working properties can be obtained can be extended by annealing dup ex
alloys to give a homogeneous structure. Annealed alloys possess very g°°b
ductility; the maximum tensile strength attained in annealed alloys was 30
tons/in.2in an alloy containing 4% aluminium and 5% tin. Alloys containing
2% or more aluminium are fairly resistant to oxidation at high temperatures,
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particularly ifthe castsurface isnotdamaged. Polished alloys have a pleasing

appearance, and are fairly resistant to tarnishing in the air. The scale formed

when the alloys are heated is very difficult to remove, either mechanically or

by pickling processes. (2) Manganese.—Manganese has a relatively small

influence on the working properties of a 5% tin-bronze. As much as 6%

manganese must be added before an appreciable embrittling effect is apparent.

Alloys within the range of composition investigated can be worked hot or cold.

Manganese increases the softening temperature of the tin-bronzes. (3) Alu-
minium and Manganese.—Copper-tin bronzes containing aluminium and

manganese, within the range investigated, are difficult to cold-work, without
annealing, if the aluminium content exceeds about 0-25%. W.ith up to about

3% aluminium they may be cold-worked if they are previously rendered homo-
geneous in structure by annealing. Aluminium increases the tensile strength

of manganese-tin bronzes, without appreciably reducing the ductility.

(4) Iron.—Ilron, in the form of American washed iron, alloys readily with
copper, and 4% of iron can be incorporated without difficulty. No
trouble was experienced in obtaining good castings. Iron-tin-copper alloys
containing 5% tin and up to 4% iron can be rolled, and the ductility decreases
only slightly even when 3 or 4% ofiron is present. lron up to 1-5% has little
effect on the tensile properties of a 5% tin-bronze, but 2% or more of iron
increases the tensile strength at the expense of the ductility. The iron is
distributed uniformly throughout the solid alloy in the form of small particles,
the structures being very similar to those of iron-copper alloys containing no
tin. 4% iron greatly refines the cast structure ofa 5% tin-bronze. (5) Silicon.
—Silicon has a marked effect on the cold-working propertiesofa 5% tin-bronze.
An alloy containing 3% silicon can by cold-worked only with great difficulty
in the “ as cast ” condition; after annealing at 800° C. for 4 hrs. the cold-work-
ing properties are slightly increased. The addition of 4% of silicon to a 5%

tin-bronze renders the material unworkable both hot and cold. The addition
of silicon greatly increases the strength of a tin-bronze.—D. H.

*Some Tests on Tin-Bronzes at Elevated Temperatures. J. W. Bolton (Proc.
Amer. Soc. Test. Mat., 1935, 35, (I1), 204-212; discussion, 213-217; and
(slightly condensed) Met. Ind. (Bond.), 1935, 47, 63-65).—See Met. Abs., this
vol., p. 339.—S. G.

*QObservations on the Porosity and Segregation oi Two Bronze Ingots. N. P.
Allen and S. M. Puddephat (J. Inst. Metals, 1935, 57, 79-86; discussion, 86-
92).—The distribution of porosity and the variation in copper content in two
10% tin-bronze ingots were found to be influenced principally by the flow of
heat during solidification. There was a close connection between the porosity
and segregation of the ingots.—N. P. A.

*Equilibrium Relations in the Copper Corner of the Ternary System Copper-
Tin-Beryllium. Elbert S. Rowland and Clair Upthegrove (Trans. Amer.
Inst. Min. Met. Eng., 1935, 117, 190-215; discussion, 215-217).—See Met.
Abs., this vol., p. 150.—S. G.

Lead in Gun-Metal Melts. B. P. Selivanov and A. I. Shultin (Sobshenia
Vsesouznogo Instituta Metallow (Communic. Pan-Union Inst. Metals), 1931,
(3/4), 79-80 ; Brit. Chem. Abs., 1933, [B], 66).—[In Russian.] The structural
distribution of lead affects the mechanical properties. More than 8-9% lead
should be avoided. Treatment at 600°-700° C. for 4-6 hrs. is recommended.

—S. G.
t*The Transformation of 0-Brass and Related Phenomena. Hellmuth v.
Steinwehr (Forschungen u. Fortschritte, 1934,10,407-408).—L iterature relating
to the nature of the transformation occurring in O-brass is briefly reviewed,
v. S. has determined the value of the heat-tone characterizing the trans-
formation in 0-brass (50-54% copper), and the value found is 3-0 k.cal./grm.
developed between 475° and 430° C. Values of thermoelectric power, thermal
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manufacture and subsequent treatment and finishing are dealt with,
applications of the nickel-brasses are described.—P. M. G K.

A Research into the Properties of Copper-Zmc -Silicon Anoy ~ e ofA"
Gauge H. H. Parrett (Wire Industry, 1935, 2, 271-273, 275). Alloys or
copped with zinc 15 and silicon 2-3% can be drawn into wire as readily as
93 : 7 phosphor-bronze, since the silicon-rich constituent which Is Precipitated
in the matrix of a-solid solution breaks up and disperses in a similar way to the
tin-rich constituent of the bronze. In the hard-drawn state the strength and
ductility are the same as those of the bronze, but in the annealed state th
strength is much higher, being about 35 tons/in.2 and the tdongationisabout
40%. The resistance to corrosion is equal to or better than that of phosphor

~Thermal and Electrical Conductivities of Copper Alloys. Cyril Stanley Smith
and Earl W. Palmer (Trans. Amer. Inst. Mm. Met. Eng., 1935,117,225 240).
See Jiei. Abs., this vol. Tp 571.—S. G . WL

»Hardness Study of Transformations in Gold- -Copper Alloys. H. H. Ashe
(J. Dental Research, 1934,14, 349-358 ; Brit. Chem. Abs., 1935, [A], 693).—CI.
Jifei. Abs., 1934,1, 293. The system copper-gold is an unbroken series ot solid,
solutions with 1 major and 2 minor lattice changes, which are unaffected by
heat-treatment.—S. G.

+Some Physical and Metallurgical Properties of Lead-Calcium Alloys tor
Storage Cell Grids and Plates. Earle E. Schumacher and G. S. Phipps (Trans.
Electrochem. Soc., 1935, 68, 309-316; discussion, 316-319 ; and Bell Telephone
System Tech. Publ., Metallurgy, Monograph B-884, 1935, 8 pp.). See Met.
Abs., this vol., p. 507.—S. G.

A New Bearmg Metal—a Lead-Base Alloy. C. H. Hack (Metal Progress,
1935, 27, (5), 61-62, 72).—Recently developed bearing metals for heavy loads
at comparatively high temperatures include the lead-bronzes, a cadmium alloy
containing 1-25-1-5% nickel, and two lead-base alloys, Bahnmetall (lead about
98, sodium and calcium each 0-5%, small amounts of lithium and aluminium)
and Satco. The latter contains about 97-5% lead, 1% tin, and small additions
of calcium and other metals. A table shows its tensile and compressive
strengths, hardness, and elongation at temperatures from 26° to 200° C., and
the results of service tests are quoted.—P. M. C. R.

»Magnetic Properties and Critical Currents of Superconducting Alloys [PbTIZ.
G. N. Rjabinin and L. W. Schubnikow (Physikal. Z. Sowjetunion, 1935, 7,
122-125).—[In English.] Cf. Met. Abs., thisvol., p. 422. The superconducting
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characteristics of the lead-thallium alloy of composition PbTI2and of an alloy
containing lead 65 and bismuth 35% are investigated. The former becomes
superconducting at 3-75° K. The behaviour of the alloys in magnetic fields
is discussed.—J. S. G. T.

+The Solid Solubility of Aluminium in Magnesium as a Function of Tem-
perature. P. J. Saldau and M. |. Zamotorin (lzvestia Instituia Fiziko-
Khimicheskago Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935, 7, 21-30; Brit.
Chem. Abs., 1935, [A], 576).—[In Russian.] The solid solubility of aluminium
in magnesium was found to be 20°-300° C., 6-08; 400° C., 10-9; 436°C,,
12-6% (eutectic).—S. G.

+Kinetics of the Decomposition of a Solid Solution of Aluminium in Magne-
sium. M. |. Zacharova and W. K. Tschikin (Zhurnal Tehnicheskoy Fiziki (J.
Tech. Physics), 1935, 5, (6), 1076-1081).—[In Russian.] See Met. Abs., this
vol., p. 568.—N. A.

+Solid Solubility of Copper in Magnesium. N. I. Stepanov and 1.1. Kornilov
(lzvestia Instituia Fiziko-Khimicheskago Analisa (Ann. Inst. Anal. Phys.-
Chim.), 1935, 7, 89-98).—[In Russian.] Conductivity, temperature coefi. of
conductivity, and hardness data indicate that the solubility of copper in
magnesium increases from 0-2% at 300° C. to 0-3% at 400° C. and to 0-55% at
480° C.—S. G.

+lIs an Intermetallic Homogeneous Phase Formed in the Magnesium Man-
ganese System ? E. F. Bachmetew and J. M. Golovchinev (Acta Physico-
chimica U.E.S.S., 1935, 2, 571-574).—[In German.] See Met. Abs., this vol.,
p. 577 J.S.G. T.

+Some Factors Affecting the Setting of a Dental Amalgam.—I-1V. Marie L. V.
Gayler (Brit. Dental J., 1933, 54, 269-288; 1934, 56, 605-623; 1935, 58,
145-160.).—(I.—) Preliminary tests on a standard commercial dental amalgam
indicated that the most important factors affecting the changes during setting
are the pressure exerted on mixing the alloy and mercury in the mortar, the
time of mixing and kneading, and the packing pressure; times of standing be-
tween the various operations and squeezing out the mercury after kneading
have little effect. A contraction of less than 4 microns in the standard
cylindrical test-piece is obtained with an alloy: mercury ratio of 1: 1-75, mixing
for 1J minutes, kneading for 2 minutes, and packing at 255-382 kg./cm.2
A 6-day test period is the maximum permissible. (ll.-—) The results obtained
in (1) are applied to the filling of test “ teeth” of steel or porcelain com-
position; under these conditions an initial contraction is obtained which is
objectionable. This effect is eliminated by mixing the alloy and mercury in a
rubber thumb-stall between the fingers, since this operation does not crush the
alloy particles and the reaction proceeds more slowly. (I11.—) The suitability
of various silver alloys for dental amalgams was tested under a standard
set of conditions; the results indicate that the tin content is extremely
critical and should be between the limits of 25 and 27% to keep the expansion
ofthe amalgams below 4 microns. Additions of small amounts of copper and
zinc effect no appreciable improvement in the amalgam. (1V.—) After filling
teeth with an amalgam of mercury with the 73-75% silver-27-25% tin alloy
and hardening the amalgam contains 13-16% tin and 40—47% mercury, the
amount of mercury mixed with the alloy for packing into the tooth having no
effect on the composition of the final amalgam. The amount of tin removed
hy the excess mercury when pressing the amalgam into the cavity is less than
2% ofthe original weight oftin in the alloy unless this exceeds 27%.—A. R. P.

#The Preparation and Properties of Amalgams of Silver, Tin, and Zinc.
Kazimierz Duczko (Przemysl Chem., 1935,19, 10-13; C. Abs., 1936, 30, 66).
Cf. Met. Abs., this vol., p. 341. The two amalgams with highest silver content
were prepared by mixing mercury with electrolytic silver. All the others were
prepared by the electrolytic method—depositing each metal from its anode
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Single potentials

Resistivity,

i i i J El 18°. El 23°.
A, Hbraness,  Densit. 0N GRS

- 103-00 13-09 0-042 0-4381 0-8290
M58 mE un et G
ﬁ%‘ gg% %888 13-26 0-093 0-6512 0-8410
Ag, 21-25 87 13-40 0-103 0-6374 0-8357
Sn, 79-69 8-00 7-95 0-088 0-2350 0-2119
Sn, 79-43 7-40 8-04 0-081 0-2325 0-2119
Sn. 72-09 6-42 8-36 0-076 0-2290 0-2119
Zn, 42-55 15-20 10-54 0-069 0-7538 0-7355
Zn, 32-23 13-40 11-34 0-128 0-7696 0-7295
Zn, 31-65 13-30 11-49 0-119 0-7519 0-7332

were pressed under a pressure of 2500 kg. Amalgams of silver and tm form
chemical compounds, while those of zinc form only an ordinary mixture, ihis
isin agreement with results of Preston and of Stenbecfo—o. G.

*A Study of the Molybdenum-Carbon System W. P. Sykes Kent R. Van
Horn, and C. M. Tucker (Trans. Amer. Inst. Mm. Met. Eng., 1935, 117, 173
186; discussion, 186-189).—See Met. Abs., this vol., p. 579.—S. G.

*Aluminium-Copper-Nickel Alloys of High Tensile Strength Subject to Heat-
Treatment. W. A. Mudge and Paul D. Merica (Trans. Amer. Inst. Min. Met.
Eng., 1935,117, 265-276; discussion, 276-278).—See Met. Abs., this vol., p.
341.—S. G.

Electrical Resistance Alloys: Why Nickel-Chromium so Successfully
Serves as Heating Element Material. Fred P . Peters (Trans. Electrochem. Aoc.,
1935, 68, 29-40; discussion, 40—42).—See Met. Abs., this vol., p. 509.—S. G.

Magnetic Materials. A Survey in Relation to Structure. W. C. Ellis and
Earle E. Schumacher (Metals and Alloys, 1934, 5, (12), 269-2/6 ; 1935, 6, (1),
26-28 ; and Bell System Tech.J 1935,14, (1), 8-43).—S. G.

investigation of Variations of the Coefficients of Elasticity of the Ni-Fe Alloys
Due to Magnetization. KiyosiNakamura (Z. Physik, 1935,94,707—16).—The
effect of magnetization on the value of Young’s modulus, E, of nickel-iron
alloys has been determined by a method employing the magnetostriction effect.
Any effect, whether an increase or decrease in the value of the modulus, is
small when the percentage of nickel present is less than 30%. Values of
AE/E are much smaller for the alloys than for pure nickel; the maximum
value is reached in the case of alloys containing 50% nickel (AE/E (max.) =
0-059) and the value thereafter is less but increases again for alloys in the range
70-90% nickel. The results agree with those anticipated from the theory of
Kersten and Becker.—J. S. G. T.

Electrical Properties of [Nickel-lron] Wires of High [Magnetic] Permeability.
E. P. Harrison, G. L. Turney, and H. Rowe (Nature, 1935, 135, 961).—A
pronounced “ skin-effect, ” is exhibited by nickel-iron wires of the Mumetal
group, at frequencies as low as 50 periods per second. The application to the
wire of a small external axial magnetic field of the order of that of the earth
causes a very large change in the wire’s impedance. Changes in resistance of
wires of the alloy with the magnitude of the a.c., magnetic field, and reactance
are briefly referredto  J. S. G. T.

*The Kinetics and Mechanism of Allotropic Transformation in the System
Palladium-Copper. Ludwig Graf (Physikal. Z., 1935, 36, 489-498).—The
kinetics and mechanism of allotropic modification in the palladium-copper



1935 Il.— Properties of Alloys 679

system of alloys containing 40-50% (atomic) of palladium are investigated
by X-ray analysis and by microscopic examination of single crystals of the
alloys. The transformation comprises two phases whereby the (i-single crystal
is changed into a multi-crystalline structure with a certain superstructure.
This transformation superstructure is examined in detail, and the following
geometrical relations between the fi- and a-phases are established : [311]a is
parallel to [100],s, and [001]ais parallel to (113)0. It is concluded that trans-
formation of the /J-crystals proceeds from quite definite planes, viz. those most
energetically labile, while the a crystals are built up in oriented relationship to
the 8crystal from the atoms released in the transformation.—J. S. G. T.

*The Alloys of Palladium with Manganese. A. T. Grigoriev (lzvestia In-
stituia Fiziko-Khimicheskago Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935, 7,
75-87; Brit. Chern. Abs., 1935, [A], 576).—[In Russian.] Palladium-
manganese alloys consist of a series of solid solutions, from which PdMn
separates on cooling below 1150° C. The transition points observed at 730°-
797° C. and 1040°-1089° C. are ascribed to conversion of (3 into a- and of y-
into [3-manganese, respectively.—S. G.

~Equilibrium Diagram of the Alloys of Silver with Aluminium Containing
0 to 10 Per Cent, by Weight of Aluminium. N. W. Ageew and D. N. Shoyket
(lzvestia Instituia Fiziko-Khimicheskago Analisa (Ann. Inst. Anal. Phys.-
Chim.), 1935, 7, 59-73 ; Brit. Chem. Abs., 1935, [A], 576).—[In Russian.] The
limits and structure of the a- and y-phases are derived from microscopic,
X-ray, and hardness data. The [3'-phase decomposes at 400° C. to yield a
mixture of a- and y-phases.-—S. G.

*Study of a Silver-Base Dental Alloy. Senji Hatada (Rikwagaku-Kenkyi-jo
lho (Bull. Inst. Phys. Chem. Res. Tokyo), 1935, 14, 885-890).—[In Japanese.]
H. examined chemically and clinically dental alloys that are marketed as
substitutes for gold, platinum, and their alloys, and found that these commer-
cial alloys were unsatisfactory for various reasons from the point of view ofthe
dentist. Por dental purposes silver has good properties except for the surface
blackening on exposure for long periods in various media. W ith the object of
overcoming this defect, many binary silver alloys were prepared and they were
examined chemically and clinically. The alloy containing silver 70 and
palladium 30% has excellent mechanical properties as a dental alloy and with-
stands surface blackening in saliva.—S. G.

*The Determination of Certain Phase Boundaries in the Silver-Zinc Thermal
Diagram by X-Ray Analysis. E. A. Owenand | ,G. Edmunds (J. Inst. Metals,
1935, 57, 297-306).—The phase boundaries in the region extending from the
y- to the e-phase of the silver-zinc thermal diagram, were determined by X-ray
analysis. The crystal parameters are accurate in general to 1 partin 5000; in
some ofthe determinations the accuracy is much higher than this. Theresults
confirm the existence of the phase fields contained in the generally accepted
diagram of the system, but they indicate that the positions of the boundaries
need readjustment. The (y) — (y -f- S) boundary requires adjustment in the
direction of lower silver content, by about 0-5% silver by weight at the lower
temperatures, and by a progressively greater amount in the opposite direction
as the temperature is increased. The (y + 8) — (8) boundary needs to be
displaced towards the silver end of the diagram through about 4% in com-
position, thus reducing the width ofthe (y + 8)region to about halfits former
value. The (8) — (8 + s) and (8) — (8 + rj) boundaries are more nearly
parallel to the temperature axis than those shown in the thermal diagram
published in the International Critical Tables. At the higher temperatures the
(8) — (8 + €) boundary moves towards the silver end through about 4% in
composition. The (8 + e) — (e) boundary is parallel to that in the accepted
diagram, but needs an adjustment of about 1% towards the silver end of the
diagram.—Authors.
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* M - Carbide in Hard Altos

examination of alloys with rneW mad eotolt

Slh.” X™ ty otTACm‘cobalt is 6% and the

iron (37 : 63) obtained by sintering or hot-pressing, had a microcrysta e
fracture and a Rockwell hardness of 87-91. The TaC used contained more
fhan the theoretical amount of carbon (6-3%); if the carbon content was less
than 6-3% the alloys had a coarse grain structure and a Rockwell hardness of

83-87 The best alloy* were obtained by the hot-pressmg method A
sintered alloy containing 90% TaC (7-35% carbon) and 10% nickelwith a
Rockwell hardness of 90, was tested for cutting steel of 213 Bnnell hardness
with 3 mm. depth of cut. Ata speed of 100 m./mmute making a 1-5 mm. wide
shaving, the tool lasted for 55 minutes, at 120 m./mmute for 25 minutes, and
at 150 m./minute for 18 minutes.—D. S.

*On Laboratory Methods of Preparlng Infusible Substances and Examination
of Their Radiations. L. |I. Kramp and M. A. Unev (Zavodskaia Laboratoria
(Works' Lab.), 1935, 4,1090-1092).—[In Russian.] Pressed tantalum carbide
rods sintered in a high-frequency furnace at 3000 C. m vacuo, or at 3300 C. in
an atmosphere of nitrogen or argon (temperature measurements by the dis-
appearing filament pyrometer), gave a radiation coeff. at 1852 C. ot 0-55 at
X = 0-655 u; and at 2172° C. of 9-55 at Xe= 0-654 p.—D. N. S.

'tCarbides of High-Melting Point Metals. G. A. Meerson (Redkie MetaUi
(Rare Metals), 1935, (4), 6-20).—[In Russian.] Gives a detailed review of the
literature on the properties of titanium, zirconium, hafnium, thorium,
vanadium, niobium, tantalum, monbdenum, and tungsten carbides, and a
review of the work carried out under M.’s guidance on the conditions for
obtaining titanium carbide and on its properties. D. N. S.

The Iron-Tantalum Diagram. ------ (Metallurgist (Suppt. to Engmeer)
1936, 11, 85-86).—A summary of a paper by W. Jellinghaus, Z. anorg. Chem.,
1935’ 223, 362 ; see Met. Abs., this vol., p. 464.—R. G.

»Physico-Chemical Investigation of the y-Phase in the Alloys of Thallium
with Bismuth. N. S. Kurnakow, V. A. Ageeva, and N. W. Ageew (lzvestia
Instituta Fiziko-Khimicheskago Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935,
7, 49-58; Brit. Chem. Abs., 1935, [A], 576).—[In Russian.] The y-phase
contains 55-65 atomic-% bismuth, and is not a definite compound. Its space
lattice corresponds with that of bismuth. The y-phase exhibits superconduc-
tivity at 6-4° C.—S. G.

»Physico-Chemical Investigation of [Ternary] Alloys of Thallium with Bis-
muth and Lead. N. S. Kurnakow and V. A. Ageeva (lzvestia Instituta Fiziko-
Khimicheskago Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935, 7, 99-121; Brit.
Chem. Abs., 1935, [A], 576).—[In Russian.] Cf. preceding abstract. Ther-
mal conductivity and microscopic data suggest the presence of the y-phase in
the ternary alloy in the form of a solid solution containing up to 20 atomic-%
lead.—S. G.

»Physico-Chemical Investigation of the [Ternary] Alloys of Thallium with
Bismuth and Cadmium. N. S. Kurnakow and V. A. Ageeva (lzvestia Instituta
Fiziko-Khimicheskago Analisa (Ann. Inst. Anal. Phys.-Chim.), 1935, 7, 123-
133 ; Brit. Chem. Abs., 1935, [A], 576).—[In Russian.] Cf. preceding abstracts.
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The presence of the y-phase is established (as above) in the ternary alloy;
cadmium is insoluble in the y-phase.—S. G.

*The Penetration of Molten White Metals into Stressed Steels. W. E. Good-
rich (J. Iron Steel Inst., 1935, 132, 43-64; discussion, 65-66).—See Met. Abs.,
this vol., p. 510.—S. G.

+Impact Abrasion Hardness of Moulded Boron Carbide and of Some Cemented
Tungsten and Tantalum Carbides. Lowell H. Milligan and Raymond R.
Ridgway (Trans. Electrochem. Soc., 1935, 68, 131-136 ; discussion, 136-137).—
See Met. Abs., this vol., p. 510.—S. G.

#Electron Emission of [Tungsten Molybdenum and] Tungsten-Molybdenum
Alloys. H. Freitag and F. Kruger (Ann. Physik, 1935, [v], 21, 697-742).

—S. G.

#Phase Changes During Ageing of Zinc Alloy Die-Castings. |.—Eutectoidal
Decomposition of Beta Aluminium-Zinc Phase and Its Relation to Dimensional
Changes in Die-Castings. M. L. Fuller and R. L. Wilcox (Trans. Amer. Inst.
Min. Met. Eng., 1935, 117, 338-354; discussion, 354-356).—See Met. Abs.,
this vol., p. 13.—S. G.

Properties of Zinc-Base Alloy Die-Castings. ------ (Apex Smelting Co.
Metalgrams, Nos. 1-7, 28 pp.; Bull. B.N.F.M.R.A., 1936, (85)).—These
“ Metalgrams ” are a series of charts issued by this American company.
Nos. 1-4 deal with the properties of zinc-base die-cast alloy No. 2 (zinc plus
aluminium 4-1, copper 2-7, magnesium 0-03%) after exposure to water vapour
at 95°C., including tensile properties, dimensional changes and impact
strengths of specimens produced over arange of die temperatures and pressures.
No. 5 summarizes the contents of Nos. 1-4. Nos. 6 and 7 deal similarly with
alloy No. 3 (zinc plus aluminium 4-1, magnesium 0-04%).—S. G.

Non-Metallic Inclusions in Ferro-Alloys. B. Matuschka (J. Iron Steel Inst.,
1935, 131, 213-220; discussion, 221-224).—See Met. Abs., this vol., p. 282.

—S. G

Hardening of Solid Solutions (Age-Hardening). Gunnar Hagg (Jem-
kontorets Ann., 1935, 119, 295-300).—Reply to Benedicks (see Met. Abs., this
vol., p. 583).—S. G.

t Internal Stresses [in Metals]. (CharlesS. Barrett.) Seep. 663.

Selectivity of the External Photoelectric Effect of Alloys. F. Hlucka (Z.
Physik, 1933, 84, 367-369).—Spectral selectivity for alloys is additive of the
constituent metals.—S. G.

The Idiosyncracies of Some Modern Alloys. D. M. Stewardson (J . Incor-
porated Brewers' Guild, 1934, 20, 241-255).—S. G.

+Applications of the Bloch Theory to the Study of Alloys and of the Properties
of Bismuth. H. Jones (Proc. Roy. Soc., 1934, [A], 147, 3967417).—The Bloch
model (Z. Physik, 1928, 52,555) is applied to binary alloys in the z- and yyphases
and to bismuth and some of its alloys. A qualitative explanation is deduced
of the variations of crystal parameters within these phases, and also of the
electron-atom ratio at which the e-phase begins. A Brillouin zone (see Jones,
Met. Abs., 1934,1, 230) containing five electrons per atom is found for bismuth,
and the theory indicates why bismuth does not form a co-ordination lattice.
The electrical conductivity ofbismuth-tin and bismuth-lead alloysis discussed;
the observed variation with composition leads to a determination of the
“ overlap ” of the Fermi surface into the second zone. From this the dia-
magnetism of pure bismuth and of the alloys are deduced, together with the
magnetostriction; good agreement is found between calculated and experi-
mental values.—J. S. G. T.

Note on the Superconductivity of Alloys. C. J. Gorter (Physica, 1935, 2,
4497M452).—[In English.] The remarkable characteristics of many super-
conducting alloys, e.g. Bi5TI3 PbTI2 are explainable on the assumption that in
a superconducting metal there exist superconducting regions which are smaller
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than the depth of penetration of a magnetic field, .~ « that these regions can be
stable in magnetic fields above the threshold values of such fielte.-pl. b. U 1.

Ma-neto-Chemistry. J. F. Spencer (Sci.J. Roy. Coll. Set., 1931 1, 38-49).
-M agSsSceptibmtyis defined,and the Curie®henev®uma”eU c balance
is described, with some reference to the apparatus of W ersandFoex A
description is given of the application of magnetic methods in investigations
of the lead-tin, bismuth-tin, lead-silver, lead-gold, and ah,mimum-tm scnes
ofalloys. Measurements of magnetic susceptibility are ofservice in confirming
or disproving the existence of a compound, as in the described case of certain
bismuth compounds.—P. M. C. R.

111—STRUCTURE
(Metallography; Macrography; Crystal Structure.)

(Continued from pp. 585-595.)

*Theory and Use of the Metallurgical Polarization Microscope. Russell W.
Dayton (Trans. Amer. Inst. Min. Met. Eng., 1935, 117, 119-150; discussion,
150-155).—See Met. Abs., this vol., p. 156.—S. G.

More on the Method of Etching Polishing in Metallographic Grinding.
N. M. Zarubin and M. V. Sitin (Zavodskaia Laboratoria (Works Lab.), 1935, 4,
786-799).—[In Russian.] Discusses the theory and practice of etching and
polishing of metal specimens; reagents used in etching of anti-friction alloys,
aluminium and copper and their alloys, iron, tantalum, tungsten, molybdenum
and hard alloys, and gives photomicrographs of polished surfaces of the above
metals and alloys.—D. N.

On Methods for the Metallographlc Examination of Hard Alloys (the WC-Fe
and Mo.,C-Fe Systems). N. M. Zarubin and M. V. Sitin (Zavodskaia Labora-
toria (Works’ Lab.), 1935, 4, (4), 431737).—[In Russian.] The best etching
reagents for this type ofalloy are : (1) a 5% solution of potassium ferricyanide
in 5% sodium hydroxide; (2) 2% alcoholic picric acid; (3) 3% alcoholic nitric
acid; (4) amixture ofreagents (2) and (3); (5) aquaregia; (6) a7 :3mixture of
hydrofluoric and nitric acids. Reagents (1), (2), and (4) are particularly useful
for developing the eutectic structure, reagents (1) and (2) for revealing the
presence of excess of carbide, reagent (3) for revealing heterogeneity in the
solid solution and identifying the eutectic boundaries, and reagent (7) for
rapidly attacking the eutectic. Numerous photomicrographs are included to
illustrate the properties of the different etching reagents.—D. N. S.

*The Facing of Articles by Welding on *“Vokar ” Alloy. N. M. Zarubin
(Redkie Metalli (Rare Metals), 1935, (5), 48-51).—[In Russian.] Micrographic
examination of welded joints between iron and the hard alloy “ Vokar” shows
the presence of WC but not of W2C; the former dissolves to the extent of
about 5% in the surface layers of the iron. Subsequent layers become gradu-
ally richer in WC and pass through the eutectic composition into the zone of
hard alloy free from iron.—D. N. S.

On Rejections in the Production of Hard Alloys of Metallo-Ceramic Type.
N. M. Zarubin (Redkie Metalli (Rare Metals), 1935, (6), 18-23).—[In Russian.]
Examination of the microstructure of hard tungsten carbide alloys prepared in
various ways indicated that porosity is due to large grain-size of the tungsten
carbide, and to the presence therein of free carbon. Free carbon also reduces
the hardness, and shrinkage increases the brittleness and renders the alloys
chemically and physically heterogeneous. On the other hand, free tungsten
in the carbide or the presence of oxides in the nickel or cobalt “ cement”
cause cleavage of the alloy. The sintering temperature and the nature of the
atmosphere in the furnace also have a considerable influence in presence of
oxides on the development of cleavage.—D. N. S.
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*An Investigation ol [Hard] Alloys Prepared by the Sintering Method. N. M.
Zarubin and L. P. Molkov (Vestnik Metallopromishlennosti (Messenger Metal
Ind.), 1935, 15, (7), 93-98).—[In Russian.] Micrographie examination of the
structure of pseudo-binary alloys of tungsten, molybdenum, tantalum, and
titanium carbides with nickel indicates that the solubility of these carbides in
nickel is WC 25%, Mo2C 12% (eutectic at 30% MoXC), TaC 20% (eutectic at
35-40% TaC), and TiC almost insoluble. X-ray exammation of alloys of
nickel containing more than 40% TaC (obtained by sintering at 1600°-1650 C.)
indicates the formation of a new compound of unknown composition. The
paper contains 48 photomicrographs of representative structures.-—D. Is. 8.

AStudies upon the Widmanstatten Structure. VII.—The Copper-Silver
System. Charles S. Barrett, Hermann P. Kaiser, and Robert F. Mehl (Trans.
Amer. Inst. Min. Met. Eng., 1935, 117, 39-57 ; discussion, 57-60). —See Met.
Abs., this vol., p. 156.—S. G.

+Chemical and Physical Properties o Electrolytically Deposited Metals m
Relation to Their Structure. M. Schlétter (J. Electrodepositors’ Tech. Soc.,
1935,10, 129-133).—See Met. Abs., this vol., p. 469.—S. G.

#Structure and Properties of Nickel Deposited at High Current Densities.
William Blum and Charles Kasper (J. Electrodepositors’ Tech. Soc., 1935, 10,
134-142).—See Met. Abs., this vol., p. 287.—S. G.

+Influence of Basis Metal on the Structure ol Electrodeposits. A. W. Hother-
sall (J. Electrodepositors’ Tech. Soc., 1935, 10, 143-149).—See Met. Abs., this
vol R 286.—S. G, . . jor

+The Structure oi Electrolytic Chromium. L. Wright, H. Hirst, and J . Riley
(J. Electrodepositors' Tech. Soc., 1935, 10, 150-157).—See Met. Abs., this vol.,

. 378.—S. G.

#Electron Diffraction Examination of Protective Films Depositeé on Magne-
sium and Magnesium Alloys by the R.A.E. Dichromate Process. H. G. Hopkins
(J. Inst. Metals, 1935, 57, 227-230).—The protective films, in general, yielded
diffuse difiraction rings. It is concluded that the films consist of very small
crystals orientated at random. It istentatively suggested that the dinracting
lattice is pseudomorphic magnesium oxide.—H. G. H.

QConcernmg the Existence o a Transiormation which can be Regarded as
Accurately of the Second Order. TJ. Dehlinger (Z. physikal. Chem., 1934, [BJ,
27 112-118). The nature of transformations of the first, second, and third
order, respectively, are briefly discussed. The occurrence of a transformation
of the second order in alloys is apparently possible in accordance with the
theories of Bragg and Williams, and of Borelius, and has been experimentally
realised in the case of the alloy Fe3Al. The significance of transformation-
hysteresis is briefly discussed.—J. S. G. T. N ,

Crystallization of Metals from Sparse Assemblages. E. N.da C. Andrade and
J. G. Martindale (Nature, 1934,134, 321-322).—The production of spheruhtic
particles of gold and silver by slow crystallization from thin films of the metals
is described. Spherulitic particles of gold can also be produced by reduction
from gold chloride in a silicic acid gel. The mechanism of the production of
thejlgarticles is discussed.—J. S. G. T. , T a7, 5
he Crystallization of Alloys. C. H. Desch (Royal Institution [Lecture],
1934, 15 pp.).—The mechanism of crystallization in alloys is described with
special reference to steel and the development of Widmanstatten patterns.
The age-hardening of Duralumin and beryllium-copper alloys is also briefly
discussed.—A. R. P. R . n
+Experiments on the Crystallization of Ingots. R. &. Heggie (Trans. Faraday
Soc., 1933, 29, 707-721).—As part of an investigation of the mechanism ol
crystallization iniron and steel ingots, experiments were carried out with stearic
and pure tin, which crystallize in a similar way to pure iron, and on cadmium-
tin alloys, which behave like iron-cementite alloys. The results show that
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with pure substances columnar crystallization is normal at all cooling rates and
that equiaxial crystallization is produced only by some kind of motion 01
vibration in the metal during solidification. In the case ofsolid solutions there
is a limiting critical cooling rate below which equiaxial crystallization occurs
throughout the ingot and above which in still conditions only columnar
crystallization occurs ; thiscritical rate isa function of the width of thefreezing
range and when this is zero only columnar crystalhzationtakes place. A.R.P.
#Recrystallization and Grain-Growth in Cold-Worked Polycrystallme Metals.
L W Eastwood, Arthur E. Bousu, and C. T. Eddy (Trans. A[mer. Inst. Mm.
Met. Eng., 1935, 117, 246-264).-See Met. Abs., this vol., p. 58T.—S. G.
Recrystallization Accompanying an Allotropic Change. C. F. Elam (Nature,
Iifi 917) E refersto the cinematograph record of the a #—y change
L iron obtained by Burgers and van Amstel (Nature, 1935, 136 721). The
photographs show that an allotropic change-point is simdar to that-occurring
on heating cold-worked metal. Reference is made to a method of studying
allotropic changes in salts mounted on a microscope slide between crossed
nicols and covered with a cover slip. The allotropic change begins at the
crystal boundary or round an inclusion or blow hole.—J. S. G. T.

Nucleus Formation During Recrystallization. 1. M. Kornfeld (Physikal. Z.
Sowietunion, 1935, 7, 432-441).—[In German.] Some degree of precision is
given to the ideas of velocity of nuclei formation, recrystallization threshold,
and capacity for recrystalhzation, and the suggested definitions are illustrated
by experimental data. The dependence ofthe velocity of nuclei formation and
of the linear rate of growth ofnew grains on the deformation ofthe material are
briefly discussed.—J. S. G. T.

+On the Part Played by Mechanical Twinning in Recrystallization of De-
formed Zinc Single Crystals. V. D. Kuznetzov and V. A. Zolotov (Zhurnal
Eksperimentalnoy i Teoreticheskoy Fiziki (J. Exper. and Theoret. Physics),
1935, 5, (1), 75).—[In Russian.] On annealing at 400° C. zinc single crystals,
which have been plastically deformed by bending, by indentation with a
pointed tool on the basal plane, or by scratching with the tool, recrystallization
takes place only in those cases where mechanical twinning has occurred, the
twins becoming the nuclei for the generation of new grains. Simple trans-
lation cannot cause recrystallization.—N. A.

+Centres of Recrystallization in Deformed Zinc Single Crystals. V. D.
Kuznetzov and M. P. Karpov (Zhurnal Eksperimentalnoy i Teoretischeskoy
Fiziki (J. Exper. and Theoret. Physics), 1935, 5, (2), 202-208).—[In Russian.]
The crystallization nuclei during recrystallization of deformed zinc single
crystals are the boundaries of twins, new grains being formed at every twin
boundary, after a sufficiently long anneal, but the broader the twin, the shorter
will be this period. In the firstinstance the new crystals appear at the points
of intersection of twins of different orientations. All the observed phenomena
agree with Alterthum’s theory of recrystallization.—N. A.

+Distortion of the Space-Lattice of a Zinc Crystal in Mechanical Twinning.
E. S. Jakovleva and M. D. Mochalov (Zhurnal Tehnicheskoy Fiziki (J. Tech.
Physics), 1935, 5, (6), 1085-1092).—[In Russian.] Reasons for supposing that
distortion of the crystal lattice takes place in twinning are examined. The ex-
pected distortions were detected by recrystallization and X-ray methods. The
most distorted region of the crystal is at the boundary between the twinned
and the original crystal.—N. A.

+Nucleus Formation in the Recrystallization Process. |.—Dependence of the
Period of Induction on Deformation and Annealing Conditions. M. O. Kornfeld
(Zhurnal Eksperimentalnoy i Teoreticheskoy Fiziki (J. Exper. and Theoret.
Physics), 1935, 5, (6), 556-561).—[In Russian.] The following terms are
defined and illustrated by examples : rate of formation of nuclei, the threshold
of recrystallization, capacity for recrystallization. A relation between the
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degree of deformation and the rates of formation of nuclei and of linear growth
of new grains has been obtained. The value of the data for elucidating the
mechanism of nuclei formation is discussed.—N. A.

+0On the Kinetics of the Mechanical Twinning of Crystals. M. Jakutovitch
and E. Jakovleva (Zhurnal Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5,
(7), 1171-1177).—[In Russian.] Deformation of tin, bismuth, or calcite by a
ball indentation results in the formation of twinned crystals far beyond the
statically stressed area; these twins are cuneiform, the aperture angle in-
creasing with the angle of crystallographic displacement in twinning. The
length of the twins is greater for impact than for static deformation; at super-
stressed areas (spots of heterogeneous crystal structure) the rate of propagation
of twinning in the direction of slip is of the order of the velocity ofsound. The
energy of the primary twinning impulse is partly dispersed along the lateral
boundaries of the twin and partly remains in potential form (distortions of the
space lattice) within the region oftwinning. W ith a macrohomogeneous crystal
deformation (e.g. elongation) the twinning process is probably similar, since
cuneiform twins are also produced.—N. A.

#Mechanical Twinning in Bismuth Crystals. W. F. Berg (Nature, 1934,134,
143).—Single crystals of bismuth exhibit mechanical twinning on the planes of
type (110); atoms which formed the (111) planes before twinning occurred,
form after twinning, at least partially, the (111) plane. In compression tests
with bismuth crystals made by the Bridgman method, another kind of mechani-
cal twinning appears. The change in shape and size of the crystal is much
bigger than that due to a (110) twin. The comparatively thick twinned
lamella lies along one of the (751) planes. The atoms of the (111) planes
remain atoms of the (111) plane in the twin. Measurements indicate (751) as
the twinning plane. Itisremarkable that a plane of so low atomic density can
be the twinning plane. Rather large specimens of twins on the (110) planes
were observed when a tensile test at higher temperature was applied to a
bismuth crystal.—J. S. G. T.

Twinning at Irrational Surfaces. D. B. Gogoberidse (Physikal. Z. Sowjet-
union, 1935, 8,208-211).—[In German.] The phenomenon ofcrystal-twinning
along irrational surfaces not related to the crystallographic planes, and termed
vicinal planes, is discussed with special reference to the work of Brilliantow and
Obreimow on the plastic deformation of rock-salt. The phenomenon is met
with in metal crystals where it is exhibited in the occurrence of Neumann’s
lines, and probably occurs as commonly as rational twinning.—J.S. G. T.

+Influence of Lattice Distortion on Diffusion in Metals. Victor G. Mooradian
and John T. Norton (Trans. Amer. Inst. Min. Met. Eng., 1935, 117, 89-97;
discussion, 97-101).—See Met. Abs., this vol., p. 588.—S. G.

+X-Ray Study of Recovery and Recrystallization of Aluminium Single Crystals.
N. Seljakow and E. Sows (Nature, 1935,135, 764-765).—Photographs are given
showing the changes taking place in the shape and intensity of the spots of
X-ray diffraction patterns when single crystals of aluminium are deformed by
extension and are then allowed to recover. The changes are attributed to the
removal of stresses and straightening of the elastically-bent separate parts of
the deformed single crystal.—J. S. G. T.

+X-Ray Examination of Aluminium and Copper Test-Pieces Broken Under
Dynamic Forces. E. Brandenberger (Schweiz. Archiv angew. Wiss. Tech.,
1935,1, 63-66).—Copper and aluminium test-pieces broken dynamically show,
qualitatively, similar X-ray characteristics. Both hard and soft varieties were
investigated. —W. A. C. N.

#Crystallographic Uniformity of Lineage Structure in Copper Single Crystals.
Alden B. Greninger (Trans. Amer. Inst. Min. Met. Eng., 1935, 117, 75-83;
discussion, 83-88).—See Met. Abs., this vol., p. 156.—S. G.
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the (100) plane of copper is the slip-plane.—-J. d p stafieibach
#The Texture of Rolled Copper and] Nickel. texture of cold.

(Schweiz. Archiv angew. Wiss. Tech., 1935, I, 2Zi - , depicted,
rolled copper and nickel sheets was examined by X-ray methods ana aepicreu

£ pota fig™ . of the cubic end octagon.1feces. Contr.tyto» h.t™
previously it is shown that also in these cases a single orientation |JWL
arallel to the plane ofrolling, 1_12](;3_arall_elto the . . offoc”
o determine the diverse crystalline directions, which is a characteristic of 1
centred cubic metals. “estim ation based on these observations may thus
be made Of the properties of sheets.—W. A C. N. Ternarv

#X-Ray [Crystal] Structure Analysis of Crystal Formation m tthe Te ay
Svstem Cu-Al-Ti. E. F. Bachmetew, N. G. Sevastianow, and N. .
(AtiTfhysM mica U.R.S.S., 1935, 2, 561-566). [In German] The
existence of two homogeneous phases in the alloy Cu-Al-Tiises,» bhs® d
one is a cubic structure with a = 3-94 A. or twice this value; the second
is a hexagonal structure with a = 505 A., c= 8-06 A, ajc —06" g Q T

+Crystal Formations in “ Copper Alutite ” [Copper-Aluminium-Titamum]
and the X-Ray Analysis of Their Structure (Preliminary Communication).
E F. Bachmetew, N. G. Sevastianow, and N. I. Kotow (Zhurnal Fizicheskoy
Khimii (J. Phys. Chem.), 1935, 6, (5), 593-596).— [In Russian.] See preceding
abstract.—N. A. .. .

+X-Ray Analysis of the [3-Phases of Copper-Berylhum and Aluminium-Zinc
Alloys at High Temperatures. G. F. Kossolapow and A. K. Trapesmkov
(Zhurnal Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, (3), 4Ui R
[In Russian.] See Met. Abs., this vol., p. 157.—N. A, w

+Lattice Distortion in a Copper-Beryllium Alloy. G.W. Brindley and I . W.
Spiers (Proc. Leeds Phil. Soc., 1935, 3, 73-80).—Intensities of X-ray reflections
and atomic scattering factors for a powdered copper-beryllium alloy containing
0-72% by weight of beryllium show that the experimental results are less than
calculated values by an amount which increases as the spectrum order increases.
This difference is attributed to lattice distortion due to (1) filing, by which the
powder was prepared, and (2) the fact that the beryllium atoms in the lattice
are smaller than the copper atoms.—J. S. G. T.

Distortion of the Crystal Lattice of a-Brass. W. A.Wood (Nature, 1934,134,
572).—When a metal is cold-worked its X-ray spectrum is found to be modified;
the lines become diffuse but the broadening is not symmetrical about the
normal position of the line. This is illustrated in the case of a-brass. De-
formation of the metal is accompanied by a change in the average size and
shape ofthe unit cell, and by a change in the latent energy ofthe chyséaI(I;t?ce.

+The X-Ray Study of Indium and the Indium-Silver System. Ludo K. Frevel
and Emil Ott (J. Amer. Chem. Soc., 1935,57,228).—A preliminary note. X-ray
examination of 99-91% indium showed it to have a face-centred tetragonal
lattice a = 4-588, ¢ = 4-938 A. The indium-silver system has three inter-
mediate phases besides the limited range of solid solutions at each end, viz.
an indium-rich phase with a complex pseudo-hexagonal close-packed lattice,
an indium-rich phase with a face-centred cubic lattice, and a phase inter-
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mediate in composition between the last-named and the silver-rich solid solu-
tion and having a hexagonal lattice with c/o = 1-588.—A. R. P.

*0n the Structure of Liquid Mercury Near the Crystallization Point. V. J.
Donilov and V. E. Neimark (Zhurnal Eksperimentalnoy Teoreticheskoy Fizilcy
(J. Exper. and Theoret. Physics), 1935, 5, (8), 724-728).—[In Russian.] Liquid
mercury at room temperatures has a close-packed structure which, at tem-
peratures near the crystallization point, passes into a different form, resembling
the rhombohedral structure of solid mercury.—N. A.

Lattice Distortion in Nickel-lron. W. G. Burgers (Nature, 1935,135,1037-
1038).—It is pointed out that lattice distortion accompanied by changes in the
spacings of lattice planes, as found by Wood (Met. Abs., this vol., p. 157) in
copper and a-brass, can be very clearly shown for nickel-iron after rolling.

—J. S.G. T.

The Spinels and the Cubic Sodium-Tungsten Bronzes as New Examples of
Structures with Vacant Lattice Points. Gunnar Hagg (Nature, 1935,135, 874).
—The general formula of the sodium-tungsten bronzes is Na*"WO..,. In the
gold yellow bronze, x is 1 and the cube edge is 3-850 A. The deepening of
colour from yellow through red to blue is accompanied by a continuous decrease
in sodium content and lattice dimensions. W ith decreasing value of x, vacant
points occur in the sodium lattice, and in the blue bronzes (x = 0-3-0-4, a =
3-813 A.) about f of the original sodium positions are empty. Increasing
numbers of W+6 ions is probably the cause of the deepening ofcolguré o T

The Fine Structure of the X-Ray Absorption Limits of Alloys. |.—y-Alloys.
R. Smoluchowski (Z. Physik, 1935, 94, 775-784).—Cf. Met. Abs., this vol.,
p. 221. The fine structure of X-ray absorption limits of crystals with com-
plicated lattices and very different numbers of atomic components can be
computed by Kronig’s theory. Measurements relating to the y-alloys Cu6Zn8
and AgZn8 are here discussed and compared with the very different results
given by /J-brass.—J. S. G. T.

+Note on the Tarnishing of Liquid Metals as Studied by X-Rays. Hugh
O'Neill and G. S. Farnham (J. Inst. Metals, 1935, 57, 253-256).—An apparatus
was constructed for the X-ray study of liquid metals up to 700 C. by surface
reflection. Spectrograms taken with Cu X-radiation in an atmosphere of
hydrogen just ahove the melting point of lead, tin, and SnSb showed the struc-
ture of surface tarnish films. Preferred orientation effects were observed. On
heating to higher temperatures the tarnish was reduced in thickness, and the
Debxe ring of the liquid metal replaced the X-ray spectrum of the tarrg)ign.

+Diffraction of Electrons by Oxide Films on Molten Metals. J.A. Darbyshire
and G. R. Cooper (Trans. Faraday Soc., 1934, 30, 1038-1048).—Examination
of the films removed from molten cadmium, magnesium, and aluminium
showed a structure agreeing with that found by X-ray examination of the
oxides except for certain small discrepancies in the observed intensities of
some of the rings. The film on molten aluminium consists of the face-centred
cubic (y-)form of alumina and that on bismuth of face-centred tetragonal bis-
muth oxide, c/a = 1-05. The various discrepancies noted in the work indicate
that electron-diffraction technique is not yet sufficiently understood to be
satisfactorily applied to the examination of all types of thin films. A. R. P.

Orientation of Oxide Films on Metals. Robert F. Mehl, Edward L. Mc-
Candless, and Frederick N. Rhines (Nature, 1934,134,1009).—Fixed orientation
relationships have been established for wiistite (“ FeO ) films grown on iron,
and for cuprous oxide films grown on copper. In the case of the former, the
respective cube planes are parallel but the cube axes are inclined at 45 . In
the latter case the oxide film is formed merely by expansion of the copper
lattice without change in orientation; as the film increases in thickness the

3B
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perfection of orientation is progressively lost. Even in the thinnest films there

iSe~enc. Oflattice distortiom ~ Technologicar Materials from Single
The Determination of the r 4,«nn W Boas (Schweiz. Arch, angew.

mTned graphically, e.g. the rolling texture of zincisam enabletothis metho .

«Determination of Orientations of Metallic Crystals by Means of Back-
Reflection Laue Photographs. Alden B. Gremnger Mran® Amer Ind., M .
Met. Eng., 1935, 117, 61-71; discussion, 71-74).—bee Met. Abs., tms vol.,

P Ahe Theoretical Strength of Materials and Their Practical Weakness.
(Sir) William Bragg (Royal Institution [Lecture], 1935 22 pp.).—The work
leading up to the theory of mosaic structure to account for discrepancies be-
tween the theoretical and practical strength of materials is bneflyoutlmed.

The Universal Meaning of the Cubic Face-Centred Lattice Structure for the
Causal Comprehension of Previously Unknown Relationships. Richard Remicke
(Z. physikal. Chem., 1934, [B], 27, 28-36; C Abs., 1930, 29, 657).—The fact
that most noble metal gases and many metals crystallize m the cubic face-
centred crystal lattice suggests that the metals have the crystal lattice of the
corresponding noble gas with the valence electrons split off. The rock-salt
crystal lattice is also considered as a charged lattice of this sort. The cubic
face-centred lattice is then a special case of the rock-salt, the fluorite, and the
diamond and zinc-blende type. W ith these assumptions, conclusions can be
reached as to electrical conductivity, superconductivity, electromagnetic
induction, photoelectric effect, and mercury vapour rectifiers.—S. G.

Crystal Classification and Symbolism. D. Jerome Fisher (Amer. Mineralo-
gist, 1935, 20, 292-306).—A classification of crystals according to increasing
symmetry isproposed; the systems suggested by Mauguin and by Schoenflies
for the symbolism and nomenclature of space and point groups are reviewed,
and the general adoption of the Mauguin system is recommended.—P. M. C. R.

Expression for Determining the Diameter of the Camera from the X-Ray
Diagram of a Revolving Crystal. E. F. Bachmetew (Zhurnal Tehnicheskoy
Fiziki [J. Tech. Physics), 1935, 5, 1169-1170).—[In Russian.] An expression
is deduced from the distribution of interference maxima.—N. A.

Doubled Method of X-Ray Structural Analysis. A. I. Krasnikov (Zhurnal
Eksperimentalnoy i Teoreticheskoy Fiziki (J. Exper. and Theoret. Physics), 1935,
5, (34), 325-329).—[In Russian.] A brief description is given of a method of
X-ray analysis using an X-ray tube with a cylindrical anti-cathode, and some
results obtained on copper are recorded.—X. A.

1V —CORROSION

(Continued from pp. 595-599.)

#The Corrosion of Aluminium. J. M. Bryan [Dept. Sci. Indust. Res., Rep.
Food Invest. Board 1934,1935, 187-195; C. Abs., 1936, 30, 417).—The corro-
sion of aluminium by citric acid was studied for 14 days at 25° C. and for 3 days
at 75° C. by immersing 3 X 1lin. strips for § of their length in 130 c.c. ofsolution
in the presence of air. Daily readings of gas burettes indicated the type of
corrosion and, where necessary, a gas analysis was carried out at the end of
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the tests  In the absence of citric acid a 2% NaCl solution and a similar solu-
tion containing 25 *sucrose ha,d little or no effect in contact with aluminium
either at 25 or at 75 C.; m the presence of acid. NaCl greatly acted as an
inhibitor. A purified aluminium (99-5%) corroded more rapidly in 1% citric
acid than an ordinary commercial sample (99-2%), and an alloy containing
magnesium 3-5, manganese 0-5, and impurities 0-7% corroded at about the
same rate as the purified metal; fine abrasion of the surface with emery in-
creased the rate of corrosion about 10-13%. A study of the effects of varia-
tion in pHat 25 and 75 C. showed that NaCl has a much greater effect at
25 thanat 75° C.; at25° C. therate ofcorrosion increased greatly with increase
in H-ion concentration, and was mainly of the oxidation type; at 75° C corro
sion was stimulated only below pB 30, there being inhibition at higher v
values and the corrosion being mainly of the hydrogen-evolution type over the
whole pBrange. At 25 C., on varying the NaCl concentration from 0 to 3%
andkeBprng tte citric acid constant at 0-5%, there was marked stimulation of
iu H-evolution type of corrosion when the NaCl exceeded about 1% « when
the NaCl concentration was kept constant at 1-5% and the citric acid varied
from 0to 2~ the H-evolution type of corrosion was practically a linear func-
tion of the citnc acid concentration. At 75° C. an increase in the amount of
.Nad in unbuffered 0*5/Q citric acid solution greatly increased the rate of
corrosion; m solutions buffered to pB4-0 with 1-5% of sodium citrate the effect
was relatively small, there being a slight retardation of corrosion with less than
about2” NaCland aslightstimulation at higher concentrations. The relative
rates of corrosion of tin and aluminium in citric acid for 3 days at 75° C. were
approximately the same for pB 4-5-5, but below pB 4 the corrosion of tin was
much faster for the limited period, being nearly double that of aluminium at
pB 4-4; the corrosion of the tin was mainly of the oxidative type and would
cease when the oxygen was exhausted, while that of the aluminium was of the
Jl-evolution type and would continue until the acid was neutralized. A study
N GB°n °“Maluminium by fruit extracts showed considerable corrosion
at /5 L. by gooseberry and black currant, moderate corrosion by greengage
red currant strawberry, and raspberry, and small or negligible corrosion by
cherry and blackberry; at 25° C. corrosion was relatively slow, and little or
no H2was evolved; the results indicate that factors other than H-ion concen-
vuvia,,to acidity influence the rate ofcorrosion. From results obtained
with blackberries and cherries it seems likely that these fruits tend to form a
bn on aluminium at 75° C., but this was not sufficiently protective to prevent
tbe formation of hydrogen swells in an actual canning test.
r, TllecUse, Alttminium Cans for Fruits. T. N. Morris and J. M. Bryan
iQ'lf on P Food InvesL Board 1934,1935, 195-197 ; C. Abs.,
’ —Banning tests were carried out on gooseberry, strawberry’
raspberry, red currant, black currant, white cherry, and black cherry with
plain drawn aluminium cans and also similar cans that were given one coat
and two coats of lacquer, respectively. All the plain cans became hydrogen
swells in a comparatively short time (many did so in one month). In single-
lacquered cans only strawberries have so far (4 months) shown any resistance,
ine tests m double-lacquered cans have not proceeded for a sufficiently long
ime for the results to have any value. Success with aluminium cans for fruits
whnicn give trouble is likely to be even more dependent on the perfection of the
acquer coating than in the case oftinplate. A comparison of ordinary rolled
sneet aluminium and of drawn aluminium showed that the latter was corroded
slightly more than the former in 0-5% citric acid, but the difference was not
remarkable.—S. G.
Corrosion Research on Light Metals. Freeman Horn (Proc. Chem. Eng.

1933?53 307 — * discUSsion’ 17-20)—See Met. Abs. (/. Inst. Metals),
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Patalvtic Dissolution of CopperinS u I P j Avvned Chem.), 1934, 7, (5),
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736-739).—[In Russian.] The eff a(.-d was examined. Nitric acid
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the lead is subjected to the simultaneous action of moisture, oxygen, and lime.
This process ceases when the lime or cement mortar is carbonated. High-
alumina cement is less corrosive than Portland cement. Corrosion by timber
may be rapid when lead is in contact with oak or other hard woods. The decay
is ascribed to the action of acids in the timber acting in conjunction with mois-
ture and atmospheric oxygen and carbon dioxide. Softwoods cause less decay
oflead than oak, but there isappreciable action. Itisnotconsidered advisable
to recommend the general adoption ofany practice for preventing the corrosion
of lead by soil. To avoid probable trouble, pipes may be laid in chalk, lime-
stone, or old, well-carbonated lime mortar, or the pipes may be bagged with
felt strips impregnated with bitumen. The substitution for lead of suitable
lead alloys, such as antimony-lead or tin-lead, is sometimes advisable.—S. G.

Action of Inorganic Acids on Lead. Jacques Mahul (Indust. chimique,
1934, 20, 892-894).—A review of recent literature— S. G.

~Corrosion Below Discontinuous Oxide Coatings, with Special Reference to
Magnesium. K. G. Lewis and U. R. Evans (J. Inst. Metals, 1935, 57, 231-
248; discussion, 248-252).—Protective processes fall into 2 classes : (a) safe
processes, where even incomplete treatment lengthens the time of perforation;
(6) dangerous processes, where inadequate treatment intensifies attack and
brings quicker perforation than no treatment. Magnesium, uncoated and
coated with oxide layers produced by 3 different treatments applied for numer-
ous different periods, was subjected to sodium chloride in a new circulating
apparatus. Time-corrosion curves and perforation periods have been obtained.
The data show that these processes belong to the “ safe ” class.—K. G. L.

*Corrosion of Magnesium Alloys. V.—The Influence of Manganese on the
Corrosion of Magnesium. W. O. Kroenig and S. E. Pavlov (Trans. Res. Inst.
Aircraft Materials (U.S.S.R.), 1935, (30), 34 pp.).—[In Russian, with English
summary.] Seeabstractfrom German source, Met. Abs., this vol., p. 60.—S. G.

*Velocity of Dissolution of Metals in Aqueous Salt Solutions. VI.—Dissolu-
tion of Tin in Aqueous Ferric Chloride. E. Bekier, W. tukaszewicz, and F.
Wejcéwna (Roczniki Chemji, 1934, 14, 1479-1487; Brit. Chem. Abs., 1935,
[A], 454).—The dissolution of tin in aqueous ferric chloride containing hydro-
chloric acid involves the reactions: Sn+ 2FeCI3 —-> SnCl2+ 2FeCl2;
SnCl, + 2FeCI3  >SnCl4+ 2FeCI2; Sn + SnCl4 > 2SnCl2 The velocity
of dissolution is given by — v . dx/dt = «[ig]l« — x) -j- kX\, where v is the
volume of the solution, sthe tin surface (cm.2), athe initial FeCl3concentration,
and x the fraction of FeCl3reduced at time t. The temperature coeff. of the
const, k is 1-24—S. G.

*The Corrosion of Tin. J. M. Bryan (Dept. Sci. Indust. Res., Rep. Food Invests
Board 1934,1935,177-179; C.Abs., 1936,30,419).—Experiments were carried
out to ascertain the effects of sodium chloride and sucrose, respectively, on the
rates of corrosion oftin by solutions of citric acid at 25° and 75° C. in presence
of a limited amount of air. Addition of 2% sodium chloride had a slight
inhibiting effect on corrosion, which was more pronounced on untreated
specimens than on those whose surfaces bad been abraded with fine emery.
Addition of 1% sodium chloride to a 0-5% citric acid solution of pn 2-4 at
25° C. had no effect, butas the”~Hincreased to 5-5 (by addition ofsodium citrate
buffer) there was a slightincreasing inhibiting effect. Addition of25% sucrose
at 25°C. produced an appreciable inhibition over the wholej)Hrange studied, the
rate of corrosion being reduced to J at pn 2-4 and to J at pH5-5. At 25° C,,
addition ofvarying amounts of sucrose to 0-5% citric acid solution progressively
retarded the rate of corrosion as the concentration increased. This inhibition
seems to be due mainly to the effect of sugar in reducing the solubility of air in
the solutions, since the corrosion (like that in plain citric acid solutions) was
entirely of the oxidative type. At 75° C., concentrations of less than 15%
sucrose inhibited corrosion, while greater concentrations stimulated it; the
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latter effect, however, ma¥ havebeen . .
decomposition products formed by oMamenzauo amounting tQ go/o with
to the tin produced a smaU reductio additions did not gdve further
0-25% antimony and to 11% wltn u 0/o >
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“Survey of the Inhibiting Properties of English Beet Sugars [on Acid Corrosion
of Cans!  T. N. Morris (Dept. Sci. Indust. Res., Rep. Food Invest. Board 1934,
1935 183-185; C. Abs., 1936, 30, 637).—Samples of beet sugars, including
some’brown unrefined sugars and molasses were tested against a standard pure
cane sugar and a specially pure commercial cane sugar. 1t was shown that the
inhibiting property is generally distributed in beet sugars and is particul y
abundant in beet molasses and brown beet sugars. Various kinds of fruit we
packed in double-lacquered cans with (a) a pure white sugar possessing neithe
inhibiting nor accelerating properties and (6) 3 parts of the same sugar mixed
with 1 part of brown beet sugar possessing strong inhibiting properties, ifie
cans were examined periodically for hydrogen-swells and perforations. In
.every case (except one where the loss due to swelling bad attained serious
dimensions) there was an advantage in using the sugar which definitely con-
tained an inhibitor to acid corrosion.—S. G.

*The Use of Sodium Sulphite as an Addition to Alkaline Detergents for Tinned
Ware. R. Kerr (J. Soc. Chem. Ind., 1935, 54, 217-221t; and Tech. Publ.
Internal Tin Res. Develop. Council, 1935, [A], (19), 12 pp.).—The corrosion of
tin and tinned copper in hot sodium carbonate and sodium hydroxide solutions
is mainly controlled by the concentration of dissolved oxygen, and only to a
slight extent by temperature and concentration of alkali. By addition of
sodium sulphite to the alkaline solution the rate ofattack oftin may be reduced
to about one tenth; the mechanism appears to consist in the removal of the
dissolved oxygen. For detergents used in the dairy and other industries it is
recommended to add 1part ofsodium sulphite to 10parts ofcrystallized sodium
carbonate.—E. S. H.

*The Rate of Dissolution of Zinc in Acids. Cecil V. King and Morris Schack
(J. Amer. Chem. Soc., 1935, 57,1212-1217).—The rate ofdissolution ofrotating
zinc cylinders in acetic and hydrochloric acids of varying concentration in the
presence of oxidizing agents (depolarizers) such as paranitrophenol, potassium
nitrate, hydrogen peroxide, and quinone was determined and the results are



1935 IV .— Corrosion 693

shown in a series of tables and graphs. The effects of high concentrations of
sodium acetate and sodium chloride on the dissolution of zinc and magnesium
in acetic acid were also examined. In general, the curves indicate that corro-
sion is controlled by diffusion of the oxidizing agent with a constant acid con-
centration, and of the acid at a constant low concentration of oxidizing agent.
—A. R. P.

Reduction of Corrosion Losses Due to Selection of Equipment. W. F. Rogers
(Oil and Oas J'., 1935, 33, (46), 84; J. Inst. Petrol. Tech., 1935, 21, 190a).—
Special attention is necessary to the problem of the rapid rate of corrosion
experienced by equipment used in the production of oil. A detailed study has
been made of the subject in order to develop means by which the corrosivity
of a well fluid could be determined accurately, and to evaluate the various
materials which are offered for corrosion-resistant equipment. The corrosivity
of an oil-field brine can be determined to only a very small degree through
analysis of the brine. It is still necessary initially to equip each well with the
usual type of materials and to wait for the corrosivity of the fluid to become
obvious. Developments of corrosion-resistant materials has made it possible
to select equipment which can be used to reduce the costs experienced when
non-corrosive resistant equipment is used.—S. G.

*Corrosion from Products of Combustion of Gas. 1l.—Tube Experiments.
Joint Research Committee of the Institution of Gas Engineers and Leeds
University (Inst. Oas Eng. Communication No. 100,1934, 47 pp.; Build. Sci.
Abs., 1934, 7).—In a study of the behaviour of metals when exposed to the
action of the products of combustion of coal-gas, metal tubes were surrounded
by water-jackets maintained at 40°-60° F. (4°-16° C.) whereby 80-95% of the
water produced by combustion ofthe gas was condensed on their inner surfaces,
this, together with the sulphur and nitrogen acids dissolved therein, forming
a corrosion medium. The investigation is described in full. The results show
that the metals may be divided into 3 groups, showing good, medium, and
poor resistance to attack as follows : (1) lead, tin, solder; (2) aluminium,
chromium plate, nickel plate, brass; (3) iron, zinc.—S. G.

Corrosion of Metals by Phosphoric Acid. F. A. Rohrman (Chem. and Met.
Eng., 1935, 42, 368-369).—Production of orthophosphoric acid and of ortho-
phosphates is complicated because of the corrosion difficulties, attributable
chiefly to impurities in the raw material (phosphate rock). The presence of
fluorides and sulphates in the acid renders it more corrosive, although some
sulphuric acid aids in protecting lead, owing to the formation of insoluble lead
sulphate. The results ofa recent investigation show that of over 80 alloys, the
following gave the highest corrosion-resistance at 95° C., viz. high-chromium
irons (chromium > 27%), nickel-chromium-molybdenum steels, high chrom-
ium, low nickel irons (chromium > 27%; nickel 3%) high nickel-chromium
alloys of the Ilium type, Hastelloys C and D. At 20° C. the bestresults were
obtained from all the above-mentioned, together with all stabilized 18-8 alloys,
Duriron and Durichlor, Elcomet L, Inconel, Hytenzyl bronze, lead and
antimonial lead, and chromium-nickel-iron alloys (chromium > 22%, nickel
> 10%). No metal or alloy has been found to resist the acid completely.
Large quantities of lead have been used, but its use is limited if the fluoride
contentis high and the S03 content of the solution is low.—F. J.

*Effect of Excess Lime Hydrate on Corrosive Soft Water. Frank E. Hale
(J. Amer. Water Works Assoc., 1935, 27, 1199-1224).—See Met. Abs., this vol.,
p.518 J.C.C.

The Corrosion of Metals by Milk. C. G. Fink and Fr. A. Rohrman (Lait,
1934,14, 1060-1068).—S. G.

*The Control of Corrosion in Air-Conditioning Equipment by Chemical
Methods. C. M. Sterne (Proc. Amer. Soc. Test. Mat., 1935, 35, (I1), 261-270 ;
discussion, 271-274).—See Met. Abs., this vol., p. 347.—S. G.
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. TJ r Evans (Science Progress, 1935, 29, 39o0-
The Corrosion or Metals. u. rv. \Y
408).—A review withnum.ro«" S f” M.'Centnerszwerend W. Heller IP.oa-

SS5£57s5?

of a comprehensive survey of Displacement of Metals. N. Isgar-
*Investigation of the Process of Mut

” ,Chem.), 1934,4,982-987).—
ischev and I. Mirkin (Obschtchey Khimn (J- @ I 1934 1588.__S.G.
[In Russian.] See abstractfrom ~ ~ ‘'and th.e Stru'%Igle Against Corrosion

fQuestions of the Replacement iVestnik Metallopromishlennosti
in Mechanical Engineering. S E .Noskov »' £ 116_132)._
(Messenger Metal Ind.), 1935,15, (3) 121-131, W, ~ , Vv B

resisting attack by such special media as nitric acid, hydrogen suiphKle petro
saline solutions, hydrofluoric acid and alkalis are noted, and additional
methods of protection are indicated.—P. M. U w,.f E(:iI

Alloys that Resist Severe Corrosive Conditions. H. L. R. Whitney (Chem.

a Mot Vtm 1935 42 370-371).—rn. considerations governmg the choice
rftS o n ~ i S materialsinlhe petroleum, chemical, an~food industries
are discussed. Only corrosion-resistant steels are mentioned, r m e

Ferrous and Non-Ferrous Alloys Classified by Composition. Max. A. Shaffer
(Chew and Met. Eng., 1935, 42, 383-386).—A classified list of corrosion-
resistant metals and alloys, with, in most cases, their proprietary or trade

nalEreorfin Corrosion Research. R. B. Mears and H. E. Daniels (Trans.
Eleclrochem. Soc., 1935, 68, 375-384; discussion, 384-390).—See Met. Abs.,

tiU*The “ Probability ” of Corrosion. R. B. Mears and U. R. Evans (Trans.
Faraday Soc., 1935, 31, 527- 542).—Measurements were made of the influence
of 16 external variables on the probability and the conditional velocity ot
corrosion by drops using various iron and steel specimens. lhe probability
is depressed but the conditional velocity increased by oxygen concentration
and by the presence of some inhibitors. Previous exposure to oxygen
depresses the probability of attack by dilute sodium bicarbonate but not by
certain other solutions. Rise in temperature of the corrosive medium and the
presence of sulphur dioxide increase the probability of corrosion, whereas the
presence of carbon dioxide stimulates the conditional velocity. Owing to
their mutual protective effect, the presence of neighbouring corroding points
depresses the probability. From data connecting probability and oxygen-
concentration it appears'that the pores grow continuously more frequent as
the size is reduced indicating that the film has essentially a porous character
like that produced by iodine on silver—A. R. P.

Corrosion Testing Methods. H. E. Searle and F. L. La Que (Proc. Amer.
Soc. Test. Mat., 1935,35, (Il), 249-260).—See Met. Abs., thisvol., p. 347.—S. G.
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Simple Device Gauges Corrosion. H. E. Searle and F. L. La Que (Into,
1935, 13, (1), 11-12).—See Met. Abs., this vol., p. 347.—R. G.

An Ammeter for Corrosion Currents. ------ {A.E.G. Progress, 1935, (4), 58-
59).—The presence, strength, and direction of stray currents in cable-sheaths
can be observed and measured by the ammeter described, without the necessity
for moving or uncovering the cable. The currents to be measured induce a
change of frequency in the a.c. circuits of the ammeter, the construction of
which is described—P. M. C. R.

V —PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 599-605.)

Protection and Decoration of Aluminium and Its Alloys by Anodic Oxidation.
J. Bally and A. Dumas (Rev. Aluminium, 1935, 12, 2983-3008).—The general
principles of intensive oxidation, the general character of anodic oxidation
processes, and the preparation and suspension of articles to be submitted to
the processes are discussed. The Bengough, Eloxal, and Alumilite processes
are described in some detail. The applications of anodic oxidation include
simple protection against corrosion, support for varnish or paint, electrical
insulation, resistance to abrasion, and direct tinting.—J. H. W.

*0n the Regulation of the Bath Solution (Oxalic Acid Aqueous Solution) for
the Electrolytic Oxidation of Aluminium. Akira Miyata and Motoyuki Takei
(Rikwagalcu Kenkyu-jo Ilio (Bull. Inst. Phys. Chem. Res. Tokyo), 1934, 13,
1285-1298 ; C. Abs., 1935, 29, 6148).—[In Japanese.] The amounts of oxalic
acid to he added to correct for deterioration of electrolyte were determined.
For 2% solution w = 2-0 — 0-361p + 0-546/.2- 0-08707p3 (where«; = [H+]
after replenishing, in grm. of oxalic acid per 100 c.c.,p = [CD4 ]— [H+]
in grm./IOO c.c.). The values of p and [H+] are determined by titration;
w can then he calculated, and an amount of acid w — [H+] added. For
3and 4% solutions, w = 3-0 — 0-823p + 0-784p2— 0-1187p3 andw = 4-0 —
0-556p + 0-718p2— 0-1140/r, respectively.—S. G.

*Inactive State Due to the Formation of Anodic Film of Aluminium, and Its
Application to the Prevention of Corrosion. Akira Miyata (Rikwagaku
Kenkyu-jo Iho (Bull. Inst. Phys. Chem. Res. Tokyo), 1934, 13, 1299-1327 ;
C. Abs., 1935, 29, 6195).—[In Japanese.] On being dipped into alkali and
heated in high-pressure steam, aluminium develops an inactive surface of
crystalline A1203-H2, which withstands the attack of alkali and organic
acids and is superior to the film of the ordinary anodic process. The treat-
ment is best applied after the formation of a thick anodic film.—S. G.

~Conditions Governing the Formation of Highly Insulating Anodic Layers on
Aluminium. J. E. Lilienfeld, J. K. Nieh, and G. Goldman (Trans. Electro-
chem. Soc., 1935, 68, 533-546 ; discussion, 546-547).—See Met. Abs., this vol.,

. 519.—S. G.
P The Surface Treatment of Aluminium and Aluminium Alloys. H. Krause
(Light Metals Rev., 1936, 2, 240-241).—Summarized from Illust. Zeit. Blech-
industrie, 1935, 64, 968; see Met. Abs., thisvol., p. 519.—L. A. O.

Aluminium Plating. H. G. Heine (Light Metals Rev., 1935,2, (10), 161-163;
and Aluminium and Non-Ferrous Rev., 1935, 1, 85-86).—Translations from
Aluminium, 1935,17, 467-476 ; see Met. Abs., this vol., p. 520.—J. C. C.

*The Protection of Magnesium Alloys Against Corrosion. H. Sutton and
L. F. Le Brocq (J. Inst. Metals, 1935, 57, 199-220; discussion, 220-226).—
Short-time chromate treatments of magnesium-rich alloys of two types in
common use were investigated, and the protective value ofthe treatments was
compared with the 6-hr. chromate treatment and other forms of protective
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typical alloys. Interim en )n(, tj)e corrosion which oceiirred was observed
byToTofweiJhTand ¢(hange’in mechanical properties. Experiments were
carriecl out on the influence of cleaning treatments employed before chromate
“ Nation of Calorized Refining Pipe-StM Tubes G L. Clark Roger
Stewart Brown, and A. E. White (Oil and GasJ 1935, 33, (45), 44-40, lza).
The Calorizing of ferrous materials, as originally applied, resuited m the produc-
tion of a thin°aluminium coating, liable to brittleness and to become detached
from the basis material owing to the presence of an intermediate layer of
FeAl A subsequent heat-treatment of the pieces permits the aluminium to
penetrate into the ferrous base to a considerable depth, and hence by decreas-
ing the concentration of aluminium in the coating, increases the strength an
elasticity of the latter. The modified process has been apphed to a variety
of steels, and the results of creep tests, ordinary tensile testing, scratch hard-
ness tests, and exposure to oxidation and to hydrogen sulphide corrosion are
tabulated. They indicate that the properties of comparatively inexpensive
carbon steels are so improved by Calorizing that these materials can safely
be substituted for “ special ” steels in many types of oil-refinery fatting. Ifae
results of service tests support this view.—P. M. C. R.

»Improvement in the Quality of Tinplate by Superimposed Electrodeposition
of Tin. (Hothersall and Bradshaw.) See p. 702. T »

»Examination of the Surface of Tinplate by an Optical Method. W. E. Hoare
and Bruce Chalmers (J. Iron Steel Inst., 1935,132,135-142 ; and (summary) lron
Coal Trades Rev., 1935,131, 429—430).—See Met. Abs this vol., p. 520.—S. G.

The Variation of Substance in Tinplates. J. Selwyn Caswell (Proc. S.

Wales Inst. Eng., 1935, 50, 339703 ; and Iron and Coal Trades Rev., 1934,

Tin as an Anti-Corrosion Coating. Bruce W. Gonser (Food Ind., 1935, 7,

585}\./|—S. G. . o a e m
odern Methods of Preventing the Oxidation of Metals. &. de Battre
(Pratique Indust, mécaniques, 1935, 18, 81-88, 209-213).—The methods con-
sidered include (1) galvanization: suitable plating and cleaning conditions are
discussed in connection with iron and copper bases, and the influence of
aluminium, tin, antimony, and cadmium on working temperature and on
the properties of the deposit are discussed and tabulated; (2) tinning; (3)
“ cementation,” or the bonding of electrodeposits to the basis metal by
heating ; (4) oxidation processes; (5) plating by rolling together appropriate
protective and basis materials; (6) treatment with saline solutions; (7)
painting.—P. M. C. R.

Preventing Corrosion in the Rayon Plant. Theodore R. Olive (Textile
World, 1932, 82, 530-532).—Briefly discusses methods for preventing corrosion
of plant during manufacture of rayon.—S. G.

Recent Developments in the Manufacture of Sucker Rods. Blaine B.
Westcottand L. W. Vollmer (Oil and GasJ., 1934, 33, (22), 36-40).—Develop-
ments in the design of sucker rods for oil drilling are described and illustrated.
W hilst modern practice favours the use ofalloy steels, galvanizing and cadmium
plating have afforded satisfactory protection against corrosion where the
conditions are not too severe, and a lead coating, apphed by plating or dipping,
should constitute an excellent protective againstacid and/or sulphur corrosion
if complete continuity could be ensured. The use of copper-clad rods as box
and pin forgings is likely to prove unduly costly.—P. M. C. R.
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Protective Films on Ferrous Alloys. Influence of Chloride lon on Electro-
motive Behaviour. Florence Fenwick (Indust, and Eng. Chem., 1935, 27,
1095-1099).—A rapid, reliable method of comparison of the effectiveness of
protective films on structural metals is desirable. The method described is
essentially an electrometric titration wherein a chloride solution is slowly added
to the solution in which the metal is immersed; this metal, with its film or
coating, acts as one electrode, and the other is a suitable standard electrode
appropriately connected. The sudden unmistakeable change in the observed
potential marksan abruptchange in the character of the surface ofthe electrode.
The evidence presented indicates a general parallelism between the relative
amount of chloride required to bring about a breakdown of the film on ferrous
materials and general experience as to the relative resistance to atmospheric
corrosion of 3 types of ferrous alloy, viz. plain carbon steels, copper-bearing
steels, and stainless steels.—F. J.

Cladding of Ferrous Products. A New Electrochemical Method. Raymond
R. Rogers (Indust, and Eng. Chem., 1935, 27, 783-789).—The coating or
“ cladding ” of a metal such as steel with a material of greater resistance to
corrosion, heat, or abrasion formerly consisted (1) in welding the 2 materials
together by hammering, rolling, or pressing under the action of heat (known as
the all-assembly method) or (2) in placing 2 sheets of the “ cladding ” material
(separated by a layer of asbestos) in an ingot mould and pouring molten steel
round them, followed by separating into 2 parts and hot-rolling separately.
R. describes a new method which eliminates the effects of oxide films in pre-
venting uniform adhesion between “ cladding ' material and backing, effects
which were present in the older methods. All non-metallic films on the
“cladding” material are removed by anodic pickling in dilute hydrochloric
acid, and, before a new non-metallic film can form, a layer of iron is electro-
deposited on the clean pickled surfaces. This composite material is then clad
on to ferrous material such as mild steel by either of the methods (1) and (2)
above mentioned. In addition to stainless irons and steels, &c., nickel and
Stellite can be satisfactorily clad on to ordinary mild steel. Photomicrographs
illustrate the effectiveness of the new method and the absence of non-metallic
inclusions either between the “ cladding ” materials and the electrodeposit of
iron or between the latter and the backing (mild steel).—F. J.

Anhydrous Ammonia Used in Refining. E. R. Woodward (Oil and GasJ.,
1934,33, (17), 33-39).—A survey ofthe development of anti-corrosion measures
in oil refineries leads to the use of ammonia in combating corrosion by hydro-
chloric acid or by sulphur dioxide in refinery plant. The methods for effecting
and controlling the introduction of ammonia are described, and the correct
pn value for use with Admiralty metal and other copper-bearing alloys is
discussed. Attack on these by ammonia can be obviated by adeguz?\t/le %onérol.

*Cementation of Iron and Ferrous Alloys by Beryllium.—1.-111. J. Laissus
(Rev. Met., 1935, 32, 293-301, 351-360, 401-422).—(I.—) Previous work is
reviewed and reference is made to the work of other investigators on the ircn-
heryllium system. L. gives a plan of his work. (l1.—) Diffusion experiments
with electrolytic iron and carbon steels at temperatures in the range 800 -
1100° C. and in periods of 2-10 hrs. are described. (Il1l.—) Cementation
experiments are described in which iron and carbon steels were treated in
ferro-beryllium (80% beryllium) in the range 800°-1050° C. The properties
of the cemented layers were examined for hardness, influence on oxidation at
elevated temperatures, and resistance to corrosion. L. considers that Oester-
held’s diagram for the iron-beryllium system is incorrect but adopts that of
Wever and Muller. The solid solubility of beryllium in iron is limited, and
beyond this point a eutectic of a iron-beryllium solid solution and the com-
pound FeBe2appears. In the cemented layers, the following can be seen in
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i0*M i"Cmenl”™nW e S PCementation [of Copper] by Means of
Tin~owder. Il1l.—Metallic Cementation [of x ickei1 by Tm Powder Tsutomu
Kase S\Kinzoku no Kenkyu, 1935, 12, 257-266, 301 3°8)- f",,"57-266)) and
M,t Ahy this vol., p."385." The cementation of copper (pp. 257-2bb) ana
S e | (pP:301-308) by tin was investigated. No English summaries are given
of these sections ofthe work. S. G. . tre« TTiyinii TVar

investigation of the Schoop Metal-Spraying Process. Hans~UIfich Thor-
mann (Dissertation Badischen Tecli. Hoclischule, 1933, pp. 78).—Ilhe object
“ tTe was the dtocovery of the relationships betweenitb. c.n.h
encountered in metal spraying by the wire pistol The " «'5 ' *
soravin°r as advanced by previous writers, is described, Ilhe hardness of
spraved metal coatings of iron, copper, aluminium, and Monel metal was
measured : it is reduced as the temperature of the base metal is increased and
is also reduced with increasing nozzle distance until a certain standard hardness
is reached. The hardness increases with the speed of the wire feed and with
increasing oxygen pressure. W ith increase of hydrogen pressure there is also
a slight increase in hardness, and increase of air pressure also tends to increase
hardness. A table gives the most suitable conditions of working to attam
high hardness values. The wear of sprayed coatings was tested in a machine
designed by Schmidt. Wear increases as the temperature of the object
sprayed increases, but decreases with increasing nozzle distance, and with
higher wire speeds. Wear also increases with higher oxygen and hydrogen
pressures, but decreases with higher air pressures. The density of sprayed
coatings is reduced by increasing the temperature of the object sprayed and
by increasing the wire feed, oxygen pressure, or hydrogen pressure. When
spraying iron, the density increases up to a nozzle distance of 20 cm.; witn
the other metals no such increase is noted. The adherence of sprayed metal
coatings is discussed. Adhesion is reduced by increasing nozzle distance
and by reducing the feed of wire; it is also reduced by increasing hydrogen
pressure and by increasing the air pressure. A table shows the settings of the
pistol which give the best adhesion. The coeff. of expansion of sprayed
coatings decreases with increasing nozzle distance, but increases with
accelerated feed; a marked increase is also noted with increased air pressure.
The efficiency of metal spraying decreases with increasing nozzle distance,
but is increased by accelerated wire feed. A table shows the settings of the
pistol to give the highest efficiency. The filling of blow-holes by means of
metal spraying is discussed. A bibliography of previous work on metal
spraying is appended.—W. E. B.

Experience in Germany Proves that Metals can be made Heat-Resistant by
Spraying with Aluminium. C. H. Daeschle (Metallizer, 1934, 2, (4), 2, 3).—
A method is described for treating steel objects by aluminium spraying and
afterwards heating under a flux consisting of sodium chloride, potassium
chloride, lithium chloride, and sodium fluoride, namely “ Cryolite.”—W. E. B.

Marine Applications [of Metal Spraying]. John G. Hammond (Metallizer,
1935, 3, (10), 7, 14).—A description of work carried out on the linings of
Diesel marine motors. Corroded parts were filled with steel by the metal-
spraying process and, after spraying with steel, the surface is sprayed with
cadmium to prevent further corrosion.—W. E. B.
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Improved Lining for New Refinery Vessels [by Metal Spraying]. L. E.
Kunkler (Metallizer, 1935, 3, (5), 2, 3, 8).—A description is given of tests on
steel plates which were sprayed with aluminium and finally heat-treated at
1100° P., after covering with water-glass. The coatings had good resistance to
sulphuric acid and other reagents, and it is suggested that they could be used
with success in oil refineries.—W. E. B.

Some Good Jobs Around a Refinery [with Metal Spraying]. H. R. Leland
(Metallizer, 1935, 3, (5), 4, 5).—A description of successful work carried out
by the metallizing process in connection with heat exchanger baffles, intake
chambers, radiant tube headers, &.—W. E. B.

[Metal Spraying] Four Successful Jobs. H. R. Leland (Metallizer, 1934,
2, (4), 4, 5).—A description of the successful metallizing with aluminium of
radiant tubes in an oil refinery, and the metallizing with lead of a 17-ft.
agitator—W. E. B.

Submarine Battery Chambers Are Protected [by Metal Spraying]. S. John
Oechsle (Metallizer, 1935, 3, (10), 4).—A description of the lead coating, by
metal spraying, of tanks for submarines : details are given of how the work
was carried out.—W. E. B.

Metallizing in Ice and Refrigeration Plants. V. A. Cook (Metallizer, 1935,
3, (10), 2, 3). The protection of brine tanks and ice cans and condensers of
refrigerating plants is described. Zinc coatings are used in most cases,
0006 in. thick.—W. E. B.

Boyden Explains the Mechanical Features of Metal Spray Equipment.
Charles Boyden (Metallizer, 1934, 2, (4), 10, 11, 12).—A full description of the
power unit and nozzle of the metal-spraying gun, and a discussion of the
factors which influence their design.—W. E. B.

Cold-Spraying with Aluminium. O. Kiihner (Z.V.d.l., 1936, 15, 132)—
See Met. Abs., this vol., F 386.—K. S.

The Mellozing Metal-Spraying Process. ------ (Engineering, 1935, 140,
704). A distinctive feature of this process is that the metal or alloy to be
sprayed is first melted in a gas-fired crucible and maintained molten in the
pistol by a Bunsen-type burner.—R. Gr.

Protecting Floating Roofs of Oil Tanks [by Metal Sprayingl—Il. R. A.
Axline (Metallizer, 1935, 4, (1), 9-10).—See also Met. Abs., this vol., p. 603.
A second Inspection Report of a test on floating roofs of oil tanks where parts
of the roof were sprayed with such metals as aluminium, cadmium, lead, and
zinc. This second inspection indicates that sprayed lead of at least 0-020 in.
in thickness is a suitable metal for protecting such roofs. W. E. B.

Metallizing in Prevention of Corrosion in Refineries. H.R. Leland (Oil and
GasJ., 1935, 33, (45), 99).—See Met. Abs., this vol., p. 604.—S. G.

Resurfacing of Corroded and Worn Equipment at Refineries Found Practical
and Economical. H. R. Leland (Oil and GasJ ., 1934, 32, (48), 36, 44). The
protection of oil-refinery gear by sprayed metal coatings is described. Alu-
minium has been used with success in the interior of coke chambers, and the
method has been applied to the building-up of worn parts. Lead is used for
the protection of tanks for acid treatment.—P. M. C. R.

Spraying Liquid Metal to Decrease Corrosion. Robert E. Kunkler (Metal-
lizer, 1935,4, (1), 6-8,13).—See also Met. Abs., this vol., p. 602. K. deals with
the use of aluminium coatings for the protection of those parts of oil-refining
plant which come in contact with hydrogen sulphide. "It is claimed that
aluminium gives very good protection against this gas.—W. E. B.

Application of Schoop’s [Metal Spraying] Process in Shipbuilding. A. A.
Krisov (Sudostroenie (Shipbuilding), 1935, (3), 63-66).—[In Russian.] The
Schoop metal-spraying process is examined from the point of view of density
of the coating, its uniformity, consumption and losses of zinc, costs and uses,
on the basis of experience at the Baltic yard.—N. A.
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Metal SDraving in Marine Construction. P. Humann (Werft, Reederei,
Hahn 1935 16 (3), 40- 12).—Boiler tubes, superheater parts and their
snorting members may be protected effectively against high-temperature
attack by°®Alumetizing, a process of aluminium coating 'vt“C”j b* Jased
scribed ~ Tests show an increase m tensile strength and a shghtly decreased

treated material. An analogous process, Leukotizing, is used for
the production ofa firmly adherent coating of cadmium, which isrecommended
for the protection of hulls from marine growths and for application to tad-
shafts For the latter purpose a Leukotized coating is said to have superior
properties to one of hard rubber. Bronze spraying is recommended for the

"""'protective’ Metallic Coatings by Wire-Spraying Process. W. E. Ballard
(Indoxco, 1935,1, (2), 16-19, 21).—Read before the Manchester Association of
Fno-ineers  See Met. Abs., this vol., p. 522.—W .E.

Paints for Water Tank Interiors. H. N. Bassett (Rallway Engineer, 1935,
55 405—206). Aluminiumvarnish applied over a chromate priming containing
a flexible vehicle was the only coating which successfully resisted the action of
stored water containing either combined chlorine or combined chlorine together
with caustic soda in 30-day immersion tests for 8-hr. periods at temperatures
of 170° and 120° F. (77° and 49° C.) Further tests made in the interior ot a
water tank and continuing forabout 18 months showed that aluminium powder
in an elastic waterproof (synthetic) resin vehicle, thinned with mmeral
naphtha, formed one of the most reliable protective coatings. Aluminium
pigment was also the most successful among those used m a Imseed-od vehicle,
which was, however, generally inferior to synthetic resin.—P. M. O. R.

The Duraspray Rust-Proofing Process. ------ (Engineering, 1935,140, 45b).
—A wet priming coat of red-lead paint is dry-sprayed with finely-divided
metallic powder, consisting of specially prepared zinc dust containing a certain
proportion of aluminium.—R. Gr.

VI—ELECTRODEPOSITION

(Continued from pp. 605-608.)

*Investigation of the Structure and Qualities of Electrolytic Deposits. 1l1.—
Influence of the Conditions of Chromium Plating on the Porosity of the De-
posits. V. I. Arharov and U. B. Fedorov (Zhurnal Tehnicheslcoy Fiziki (J.
Tech. Physics), 1935, 5, (4), 718-720).—[In Russian.] Cf. Met. Abs., this vol.,
p. 235. Tests with a bath containing chromic acid 150 and sulphuric acid
1-5 grm./litre showed that porosity increased with increase in current density
between 20 and 100 amp./dm.2and decreased with increase in bath temperature
from 30° to 80° C.—N. A.

#Studies in the Theory of Chromium Electrodeposition. Raymond R.
Rogers (Trans. Electrochem. Soc., 1935, 68, 391-412; discussion, 412—415).—
See Met. Abs., this vol., p. 299— S. G.

Chromium-Plated Screen Plates. D. H. Bissell and R. E. Cleveland (Paper
Mill, 1932, 55, (36), 4).—The chromium plating of plates for pulp and paper
screens is described.—S. G.

#+Concentrated Copper Cyanide Plating Baths. L. C. Pan (Trans. Electro-
chem. Soc., 1935, 68, 471-481; discussion, 481-482; and Met, Ind. (Lond.),
1935, 47, 471—474).—See Met. Abs., this vol., p. 525.'—S. G.

How Attractive Finish Helps Metal Productions Sales. 23.—Copper Plating.
Marshall G. Whitfield (Iron Age, 1934, 134, (4), 27-29).—The method of
electroplating copper on steel and the applications of the copper-plated steel
are described. A comparison of this material with other coatings is given.

—J. H. W.
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Electrolytic Nickel Deposits in Decoration. Marcel Ballay (Rev. Nickel,
1934, 5, 52-64)— Methods for testing the adherence, thickness, porosity, and
regularity ofdistribution of nickel plate are described, and numerous examples
of the use of nickel and nickel-chromium plating in the arts and in industry
are illustrated. An appendix contains standard American and French speci-
fications for nickel plate and standard tests for quality.—A. R. P.

¢lnorganic Addition Salts in the Nickel Plating Solution. Russel Harr
(Trans. Electrochem. Soc., 1935, 68, 425-444; discussion, 444448).—See Met.
Abs., this vol., p. 525.—S. G.

+The Effect of Oxidizing Agents on Nickel Deposition. |.—Hydrogen Per-
oxide and Nickel Nitrate. A.W. Hothersalland R. A. F. Hammond (./. Electro-
depositors' Tech. Soc., 1935,10, 13-28).—See Met. Abs., this vol., p. 22. S. G.

+On the Simultaneous Discharge of Nickel and Hydrogen lons from the
Solutions of Simple Nickel Salts. O. Essin and E. Alfimowa (Trans. Electro-
chem. Soc., 1935, 68, 417424)— The application of the equation for the
simultaneous discharge of two ions to the experimental data on the deposition
of nickel and hydrogen from solutions of single salts was checked, using data
already in the literature and additional data obtained in this investigation.
It was found that the calculated current efficiency values agree satisfactorily
with empirical values within a wide range of conditions : nickel ion con-
centration from 0-5N to 3N ; hydrogen ion concentration from almost neutral
to 0-5N ; cathode current density from 0-5 to 10 amp./dm.2 and electrolyte
temperature from 16° to 90° C. It was also found that the calculated current
efficiency values are a function of the cathode voltage and nickel and hydrogen
ion concentrations. This is in accordance with the deduction of the equation
of simultaneous discharge as based on Volmer’s theory. Finally, it was found
that the value of the proportionality factor, y, for nickel is equal to 0-39,
while the corresponding value for hydrogen was assumed by Volmer to be
equalto 0-5 S. G.

Testing the Quality of Nickel Deposits. J. Pospisil (Chem. Listy, 1932, 26,
287-289; C. Abs., 1932, 26, 5852).—Nickel-plated copper articles are
immersed in the solution (K3Fe(CN)65 grm., KMn045 grm., HgS04 1 grm.,
conc. H2S04 10 c.c.,, H2D 1 litre) for a few seconds, withdrawn, and observed
for 1-2 minutes. Defective areas in the nickel layer deposit mercury, copper
going into solution to form CuZe(CN)6. These defective spots become
red-brown, while the solution over the nickel remains yellow. This solution
is not suitable for brass-plated articles. Nickel-plated brass articles are
immersed for 1 minute in a solution containing K3Fe(CN)65 grm., K2Xr207
5grm., K 11grm., HgCI21grm., conc. HC1150 c.c., H2 1litre. This solution
is quite stable. On a copper base the solution produces red-brown spots, but
the greatest sensitivity is on a brass base.—S. G.

Electrodeposition of Niobium. N. A. lIsgarischev and G. E. Kaplan
(Obschtchey Khimii (J. General Chem.), 1934, 4, 1415-1421; Brit. Chem.
Abs., 1935, [A], 711).—[In Russian.] Cf. Met. Abs., 1934, 1, 187. During
electrolysis of solutions containing niobium and tantalum, part of the niobium
is deposited as a bright, adherent coating on the cathode, an equal amount
undergoes precipitation from the electrolyte, whilst the greater part is
converted into a non-electrolytic form, not precipitated by tannin. Tantalum
is not deposited.—S. G.

Electrodeposition of Tantalum. N. A. Isgarischev and A. F. Prede
(Obschtchey Khimii (J. General Chem.), 1934, 4, 1422-1427; Brit. Chem.
Abs., 1935, [A], 711).—[In Russian.] Cf. Met. Abs., 1934,1,389. Tantalum
is electrodeposited on copper cathodes from solutions at 70°-80° C., con-
taming 50% of resorcinol; deposition commences 1 hr. after the passage of
current, and does not take place when the anolyte and catholyte are separated
by a diaphragm, pointing to the existence of a preparatory process in the
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Experiments in” NoogoM Borozdina (Vestnik Elektropromishhnnosti
platin

ng. P- )\ éln Russian.] On electrolysis of
(Messenger Eled Ind.),~1935,(7), 3 7 laiCk cathodic deposit is obtained

X STowever, very brittle. Addition ofammonium molybdate to cyamde
Stin« baths containing copper and zinc affords pure green deposits with a
£ h t olive tint which have a fair resistance to corrosion The nature of the
cathode has no influence on the colour or quality of the deposit. A sudabl
bath contains copper sulphate crystals 60, zrnc sulphate crystals 45 ainmonm
molvbdate 30, sodium bisulphite 3-4-5, and free potassium cyamde 6-8 grm /

litre; it is operated at 0-2-0-4 amp./dm.2at up to 2-5v. at room temperante.

Electro-Plating Installation at a Sheffield Works — - (Engineering, 1935,
140, 659).—A brief description of a plant for the deposition of silver, mckel,
copper, cadmium, and chromium.—R.Cir.

Cathode Film Control and Metal Deposition. Colm G. FuA (J. them.
Education, 1935, 12, 520-524) -Edgar *bs Smith Memorial Address to the
University of Pennsylvania. See Met. Abs., this vol., p. 608. J. H. W.

VII—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition.)

(Continued from pp. 608-G09.)

R°cent Progress in Industrial Electrochemistry and Electrometallurgy. A.
Cler~eot (Technique moderne, 1934, 26, 373-378).—An illustrated description is
given of the electrolytic production of magnesium, and brief mention is
made of that of aluminium and beryllium; a list of other metals obtained by
similar means is appended. The position of the electrolytic refining of copper
inthe U.S.A. and in France is reviewed, and an account is given of the principal
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raw materials and their sources. The methods employed in the electrolytic
refining of silver, gold, zinc, cadmium, and tin are summarized. In areview of
the (cold) chromium plating process, C. discusses the optimum thickness of
deposit; the hardness obtained by this method is adequate for ornamental
purposes, but to obtain a hard-wearing deposit the hot process must be
employed..—P. M. C. R.

*Formation of Alloys from Galvanic Elements. V. A. Plotnikov and D. P.
Zosimovitsch (Mem. Inst. Chem. All-Vicrain. Acad. Sci., 1934, 1, 170-184).
[In Russian, with German summary.] See Met. Abs., this vol., p. 608.—S. G.

Production of Ferro-Alloys Directly from Minerals in the Electric Arc
Furnace. Alfred Salmony-Karsten (Quim. e Ind., 1935, 12, 231-235 ; C. Abs.,
1936, 30, 963).—Briefly describes some large commercial installations for the
production of ferro-silicon, ferro-manganese, ferro-chromium, ferro-molyb-
denum, and ferro-tungsten.—S. G.

Direct Production of Silumin and Aluminosilicon in Works’ Electrolytic
Baths. A.|. Zheleznov and B. N. Maksimenko (Legkie Metalli (Light Metals),
1935, (2), 32—46).—[In Russian.] Silumin may be made directly by adding
silico-aluminium (an alloy ofsilicon 77, aluminium 16, andiron 1-5% produced
by electrothermal reduction of alumina by coke and silicon) to baths from
which aluminium is being obtained by electrolysis, the additions being made,
after anode “ flashings,” during the first 18 hrs. of the 24 hrs. before pouring.
After tapping off the alloy the bath is operated for 48 hrs. before further
addition of silico-aluminium. An alloy containing up to 16% silicon, was
obtained; attempts to produce alloys of higher silicon content resulted in the
increased dissolution of silicon in the electrolyte, a reduction in the efficiency
ofthe bath due to secondary reactions, and a decrease in the recovery ofsilicon
in the alloy. In obtaining the 16% silicon alloy the output of the bath
(alumina reduced) and the consumption of raw material are unchanged,
except for an increased consumption of 10-20 kg. of fluoride per ton of alu-
minium.—D. N. S.

*The Electrolytic Production of Lead-Copper Alloys from Benzenedisulphonic
Acid Electrolytes. P. P. Belaiew, A. G. Valejeva, and S. P. Gelman (Vestnik
Metallopromishlennosti (Messenger Metal Ind.), 1935, 15, (6), 117-124).—[In
Russian.] The influence of the relative and absolute concentrations of lead
and copper salts and of free benzenedisulphonic acid and the effects of current
density on the course of the electrolysis have been studied, using iron cathodes
and copper-lead alloy anodes. W ith a copper-lead ratio of 4 : 1 nearly pure
copper is deposited on the cathode. With a 1:4 ratio the cathode deposit
contains 2-6% copper. With an equimolecular concentration of lead and
copper salts, the cathode deposit contains from 5-3 to 80% of lead as the cathode
current density is raised from 0-25 to 8amp./dm.2 The optimum composition
of the electrolyte is 0-5N with respect to the salt of each metal, 0TW with
respect to free acid, but the latter may be reduced to O-OlWwithout appreciably
afEecting the composition of the alloy. Deposits containing 20-30% lead resist
corrosion in water and in 5-95% sulphuric acid at 18°and 50° C., are relatively
insoluble in alkalis and in dilute hydrochloric acid, and are non-porous when
the thickness exceeds 2-3 u.—D. N. S.

*The Electrochemical Behaviour of Lead, Lead-Antimony, and Lead-
Calcium Alloys in Storage Cells. H. E. Haring and U. R. Thomas (Trans.
Electrochem. Soc., 1935, 68, 293-307, and Bell Telephone System Tech. Publ.,
Chemistry, Monograph B-883, 1935, 15 pp.).—See Met. Abs., this vol., p. 528.

—S. G.

*Alkali Amalgam Electrodes and Their Use with Colloid Solutions. Z. J.
Berestnewa and V. A.Kargin (Acta Physicochimica U.B.S.S., 1935, 2,151-162).
—[InGerman.] Valuesofthe potentials ofamalgams ofsodium and potassium
in sogium chloride solutions of strengths 1-0-0 01N and in OT-O-OOIV

c
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*Use of the Barium Amalgam Electrocm Beregtnewa and v .A.Kargm (Acta
of Barium lons in Aqueous Solut 163_170)-_ [In German.] A barium
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(2)  Electrode Potentials in Water and in v iq v ia Ammon 621-632).-
A.M. Monossohn( A c t

a S o f sodium and potassium
[In German.] (1) Values of th The respective values found at
clectrodes m 11QUId am m onia contrary to results with all
_ 50°C.are ENa=-2- 74v.; E,.= - 2 the values found for
other elements, the values are g «@ch more neariy to the value of the
these two electrodes m water, a P}, ,2\ Values of the potential of a
hydrogen electrode in the respective liquid ammonia,
dropping mercury electrode m solution

Values Of the electrode

X ttS S L ter”~calX ter Theresultsare discussed interms oftheories

°lrElectrorPotenbalsAf Zinc,~admiuim I~ad~Copper,MSilver,Mercury]

notentials of zinc, cadmium, lead, liydroge , PP > , 9 -qjqg Vv .

silver, 0-4725v.; mercury, 0-4140v —J. S-ti. I.

VIlIl— REFINING

(Continued from pp. 609-610.)

*A New Method of Extracting Gases from Metals= L6°n Moreau Georges
Chaudron, and Albert Portevin (Compt. rend., 1935, 201, 212 2 ).
method consists of placing the specimen in a vacuum discharge tube a
making it the cathode. The potential between the terminals can bemcrcascd

to 150000 v With a current of 5 milliamp., the cathode does not ge ,
extraction occurring in the cold. The discharge tube is connected to a Lanp-
muir pump in series with a head of mercury. The mechanism of the raP*

extraction can be explained by the surface molecules being ionized and dravn
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into the electric field, replacement being effected by diffusion in the metal.
Several separations with intervals of rest of about 24 hrs. are necessary with
specimens of the order of 1 mm. thickness. Diffusion can be accelerated by
warming, and a single operation will then be effective for a thickness of several
millimetres. The results of extraction by this and by other methods are com-
pared for aluminium and cadmium containing nitrogen. The new method
allows selective separation of gases, such as carbon dioxide, nitrogen, carbon
monoxide, and hydrogen.—J. H. W.

A New Method of Extraction of Gases in Metals. (Metallurgist (Suppt.
to Engineer), 1935, 10, 71).—A review of a paper by Moreau, Chaudron, and
Portevin (preceding abstract). It is suggested that although the method
described may yield surprising results, the source of the large volume of gas
disclosed (compared with that shown by the ordinary vacuum method) must be
established as due to the specimen by full investigation. R. G.

IX.—ANALYSIS

(Continued from pp. 610-GIG.)

The Role of the Spectrograph and of Minor Elements in Die-Castings.
Thomas A. W”%ht (Trans. Amer. Inst. Min. Met. Eng., 1935,117, 329-337).—
See Met. Abs is vol., p. 352.—S. G.

Methods of Quantitative X-Ray Analysis. N. D. Borisov and P. L. Kiselgof
(Zavodskaia Laboratorla (Works' Lab.), 1935, 4, 800-804).—[In Russian.] A
review.—D. N.

Arrangement for Quantitative Spectral Analysis. Henri Triche (Compt.
rend., 1935, 200, 1538-1541; C. Abs., 1935, 29, 4283).—To determine the
amount of a metal M in an alloy Alt vertical plates of the alloy and of
another A2 containing a known amount of M are arranged one above the
other with a plate A3of metal (or metals) not present in Alor A2 placed
horizontally between them. With a suitable p.d., sparks pass between Ax
and A3 and A3and A2 whereby a suitable spectral line in the two sparks
can readily be compared in intensity by means of a suitable arrangement of
lenses, &c. Provided that the proportion of the ingredients is not very
different, the amounts of M present are proportional to the intensities of the
selected line  S. G.

Quantitative Analysis of Non-Ferrous Alloys by Spectroscopic Methods.
R. A. Wolfe (Proc. Amer. Soc. Test. Mat., 1935, 35, (Il), 87-92; discussion,
93-98; and Met. Ind. (Lond.), 1935, 47, 633-635).—The method described is
similar to that used by Owens and Hess (Met. Abs., this vol., p. 707); an
outline of its application to the determination of Al, Ba, and Cr in Ni alloys
and of Mg in Zn alloys is given A. R. P.

The Purification of Graphite Electrodes for Spectrochemical Analysis.
G. W. Standen and L. Kovach, Jr. (Proc. Amer. Soc. Test. Mat., 1935, 35, (1),
79-85; discussion, 86).—Two methods are described : (1) the electrodes are
boiled in aqua regia for 2 hrs., well washed with distilled H2, soaked in
NH40H for 2-3 hrs. at 50° C., dried, and heated in NH3 gas at 1000° C. for
15 minutes, then in Cl2for 23 hrs.; (2) the electrodes are boiled with glacial
CH3-COH after the aqua regia and NH40H treatments as in (1), washed,
boiled in H2, digested with hot NH40H, and dried. Finally the purified
electrodes are burned in an arc of 10-15 amp. for If minutes.—A. R. P.

Automatic Measurement, Reduction, and Recording of Wave-Lengths from
Spectrograms. George R. Harrison (J. Opt. Soc. Amer., 1935, 25, (6), 169-
178)— A device is described which can be attached to any standard moving-
plate comparator which automatically records the passage of the density
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Strlganov (Zhurnal “bles Ire given for determining 0-05-1-0°/0 Fe
1145-1157).—[In Russian.] LabJe® Zn in al!. The lines used for
or Si, 0-01-0-2% Cu, Mn, or M but°f0r Zn, the Cu spectrum is used
comparison are usually thosei 0 A 1~"bu Qu 28244 A.
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Cadmlum
Spectrographic Determination of Impu 71-78).—The
Frances W. Lamb (Proc A ~tlSons”contaifong Cd
method described depend N d’be lower graphite
and known amounts oflmpurlty (Zn Fe Pb Cu AR n
electrode (positive ng impregna lectrodes. A ’series of spectrograms
220 v %)elngpl% ]J %etV\r/)»g wodent» « AN 0T RPERTOY
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«Stndy .ien.ntit.ti.. Spectra,

ST ?Se% £« *g.Vding lie J'er.ikenee ofthem « imporUnUme.ugd
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- £m,  investigation, using a number of different comparison rays,
t fo,»d?bi« S minimmn,» n.i.ie, of Pt 8
snectrographlcally determined m copper are 0-001, 0-0001, 0 0001, O Ul, an
0 01%, respectively. The carbon arc was used as a means of excitation.”

*The Spectrographic Determination of Traces of Germanium. Application to
Metallic Copper and Iron. R. Breckpot (Ann. Soc. Sci. Bruxelles, 1935, [BJ,
55 160-173).—An investigation of a method of determining Ge in w ic
fatter is distilled off in the form of the volatile chloride. The Geis precipitated
from_the latter as sulphide in the presence of a little ~ wh|“P 3 . atfon
nrecinitate  The prempltate I1s examined spectrographlcally The dlstlllatlon
of the germanium chloride is effected by passing a stream of Cl, either through a
boiling HC1 solution of the original sample, or over the solid metal. The latter
is more suitable when a large amount of the sample has to be taken, but owm,,
to the large amount of copper chloride carried over, a wet distillation is often
necessary afterwards. By either modification 10 J-10 7/QGe may be estimated
in Cu—C.E. H.
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*Spectrographic Determination of Traces of Bismuth, Arsenic, Antimony, Tin,
and Lead in Electrolytic Copper. R. Breckpot (Ann. Soc. Sci. Bruxelles, 1935’
[B], 55, 173-194).—The spectrographic determination is carried out on CuO
containing oxides of the impurities, instead of on the original metal, as in
this way more representative results are obtained. It is found that the con-
centration of the impurities in the oxide mixture may be made greater than in
the original metal, by occlusion with Fe(OH)3 during precipitation. The
Cu is occluded to a much smaller extent than the other metals, and by
suitable procedure its occlusion may be rendered negligible. As a result of the
concentration of the impurities they may be estimated in proportions as
small as 10-s-10“6% .—C. E. H.

Quantitative X-Ray Spectral Analysis of Copper and Zinc Alloys. VI.
Karchagin and V. Tolmachev (Zhurnal Eksperimentalnoy i Teoreticheskoy
Fiziki (J. Expe.r. and Theoret. Physics), 1935, 5, (2), 183-191).—[In Russian.]
With a Zeeman spectrograph and Philip’s tube with an Pe anti-cathode Cu
absorption spectra were obtained by placing Cu and Zn alloy plates 0-04 mm.
thick in the path of the rays. Prom microphotograms of these spectra it was
possible to determine, by Glocker and Pronmeyer’s methods, the Cu content in
five alloys with Zn. The results show that this method can be used for alloys
oftwo elements, such as Cuand Zn, which are adjacentin the Periodic Table, the
probable errors being no greater than those of Glocker and Fronmeyer.—N. A.

Quantitative Spectrographic Analysis of Magnesium Alloys for Manganese
and Silicon. J. S. Owens and T. M. Hess (Proc. Amer. Soc. Test. Mat., 1935,
35, (I1), 61-67 ; discussion, 68-70; and Met. Ind. (Land.), 1936, 48, 38-40).—
Determinations of Mn (0-009-1-5%) and of Si (0-005-2%) in Mg can be made
accurately by the spectrographic method employing a condensed spark
discharge between solid alloy electrodes and using the Mg lines 2915-5 A. and
3074-1 A. as internal standard. The logarithms of the relative intensities of
these lines and of the Mn lines 2607-7 and 2949-2 A., or the Si lines 2516-1 and
2881-6 A. are obtained from the measured densities of these lines by means
of a density logarithm of intensity calibration pattern placed on each plate
by means of a Hansen step diaphragm. From these results curves are con-
structed from which the composition of an unknown alloy can be determined.

—A. R. P.

The Use of the Spectrograph in the Platinum Industry. H. E. Stauss (Proc.
Amer. Soc. Test. Mat., 1935, 35, (Il), 57-60) The chiefvalue of the spectro-
graph in the laboratory of platinum refiners is to provide a rapid method of
identification of alloys, to investigate the cause of local failures in Pt ware
due chiefly to contamination with As, Si, or P, and to control the purity of Pt
and its alloys for special purposes, e.g. gauze for ammonia oxidation catalysts.
Since it is frequently difficult to dissolve the Pt metal alloys the spectrographic
test is usually applied to small beads of the metal which are inserted into the
graphite arc ; usually 50 mg. are sufficient with a 20 minutes’ exposure.

—A.R. P.

*Simple Means for Detecting the Aluminium Alloys. [After] E. Zurbriigg

(Rev. Aluminium, 1935,12, 3009-3013).—See Met. Abs., this vol., p. 610.
—J. H. W.

Analysis of Stellite. Z. S. Mukhina and K. A. Sukhenko (Zavodskaia
Laboratoria (Works' Lab.), 1935, 4, (8), 870-874).—[In Russian.] The alloy is
dissolved in HC1 (1:4) or in H204 (1:5) and the solution evaporated with
30% HC104 until thick fumes appear. Si, W, Mn, and Ni are determined as
usual; Co is determined by titration with KCN with a correction for Ni,
or by nitroso-/8-naphthol; Fe by cupferron, Al by NH4OH, or 8-hydroxy-
quinoline, Crin alloyswith a Nibase by (NH4)2S2 8 and in alloys with a Co base
iodometricafly, Mo by 8-hydroxyquinoline, V with KMnO04after determination
of Si, W, Fe, Ni, Cr, Co, and C by combustion on a 0-25 grm. trial.—D. N. S.
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*On Greater Accra«, 1» S W w S
Fogelson (Zavodskaia Laboratona ( SnO») free from adsorbed
IS ,».)> obtain ® Wh;«<>~ X “h ¢ X iV S precipitotc ie kept
Cu" on dissolution of the a”oy,tt becOmes completely white.—D .N _S .*
not, but not boiling, until Silver Nickelin, Constantan, and Similar
+Quantitative Analysis of Nickel > Methods. Werner Hiltner and
Alloys, with Special Reference ° ° e n 3 94299). Cu and Pb are first deter-
Luzia, Sei L!OHIA Solution and Fe is t en recipitated as a
mumed e(iectrollytlﬂ%y rom ~ ey the po entrtometnc

basic acetate and the pr P gltratefrom the Fe separation is used for the
method. Onealiquot partoft h e determilled in another part

and Other Noble Metals. £ Kurnakoiv, W. W. Lebedinsky
Schemtchushny, 0. E ZvMgmav”. {lzvestia Platinogo Institute (Ann. Inst.
N. N. Podkopaev and |. L Ichernjaev V -«noise summary of various
Platine), 1932,

9), "b}/ the Committee. (1) A
analytlcal methods worked outand n dition to Pt; the sample

Noble Metals. This method is based ~ ~ ~ ~ “ VJstimation by difference
Rh, Ir, and Ru are><‘te™' > AwaS|s including the Determination of
being employed. (3) A meinoa j rwnNSb out of sulphate
Cu | The Cu eatmafed» K*“ 'P'“ 'dY¥* S p S deetheo itt,

solution and determmed as CuO
re-dissolved in HC1 precipitated with NH4O0H,

determine‘?\ as_Fed 3
(4) Method of Complete Analysis. Jh c

digestion
d Pe by the ordinary

ofJohns™uni So,,. A description of the method
with the Institute’s comments.— Podashevskiand V.V.
the Magnetic Analysis of the Rare Earths M. N.Poda hevski
Kondogurl (Redkie Metalli (Rare Metals), 1935, (1), 40 ). L of their
Measurements of the magnetic susceptibility of Pr20 3and Nd*Os
binarv mixtures, for their quantitative determination. The result
discrepancies of 1-1-5%.
literature are iven.—D. N. S. . rr;ne
+Losses upellation. Reduction by New Type of Cupel. J. i Win
(Chem. Eng Min. Rev., 1935, 27, 378).-Brief abstract of a report of an
investigation carried out at the University of Toronto.—J. H. W.

9
A description of the apparatus and review of
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Sampling of Silver Coin for Assay. S. W. Smith (Rep. Roy. Mint (Lond.),
1934, 65, 61-62).—The relatively wide variations in fineness which occur in
different parts of the same silver coin of “ 500 ” standard calls for accurate
sampling. Coins of moderate size which have been cut in double rows from
the strip are sampled by taking equal portions of sectors from opposite sides,
the larger coins being first rolled to about half their thickness. Large coins
cut in single rows are sampled by taking equal portions of three small discs at
regular intervals at a distance from the edge of the coin equal to 1 of the
diameter.—J. H. W.

Analysis of Tinplate. Wilmet and Mathieu (Ann. chim. anal.
chim. appl., 1935,17, 289; C. Abs., 1936, 30, 48).—Instead of stripping off the
plate, dissolving in acid, and analyzing the resulting solution for Sn and Pb, it
is recommended to take a piece of the metal as anode, suspended it in 12%
XaOH solution, and electrolyze at 75° C. with a Cu wire as cathode. After the
electrolysis, the cathode is dissolved in HNO3and in a second electrolysis the
Pb is deposited in the usual way on a Pt anode as Pb02and the electrolyte is
filtered, leaving residual Sn02 which can he weighed.—S. G.

*0n the Question of the Composition of Titanium Nitride. E. A. Ostroumov
(Zavodslcaia Laboratoria (Works' Lab.), 1935, 4, (5), 506-508).—fin Russian.]
Analysis of specimens of titanium nitride gave values corresponding with,
in one case, TiANG6, and in another with TiZN. [Note by Abstractor : The results
may be vitiated by the presence of more than one compound or ofsolid solutions
in the specimens examined.]—D. N. S.

*0n the Investigation of the Chemical Composition of Hard Alloys. S. L.
Zinberg (Zavodskaia Laboratoria (Works’ Lab.), 1935, 4, (5), 578).—[In
Russian.] In the analysis of Widia alloys free C is determined as graphite
after dissolving the alloy in a mixture of HF and HNO03. A second portion is
dissolved in HNO03and the Cin the residue determined by combustion; athird
portion is dissolved in HN03and the W in the residue determined. Ifthe C02
obtained by combustion is equivalent to the graphitic C, then all the W is
considered as “ free W.”—D. N. S.

*A New Colour Reaction for Beryllium by the Spot Method. A.S. Komarovsky
andN. S. Poluektov (Zhurnal Prikladnoi Khimii (J. Applied Chem.), 1934, 7,
(5), 839-840).—[In Russian.] See Met. Abs., 1934, 1, 510.—M. Z.

*A New Reaction for Bismuth. M. V. Gapchenko and O. G. Sheintsis (Zavod-
skaia Laboratoria (Works' Lab.), 1935, 4, (7), 835).—[In Russian.] Quin-
oline and K give with acid Bi(N03)3solutions a reddish-yellow precipitate of
CH ,NHI-Bil3(sensitivity 0 02 mg./c.c.). Pb, Sh, Hg, and Ag do not inter-
fere as their precipitates are less intensely coloured; Na2S03must be added if
Cu" or Fe™ are present.—D. N. S.

*A New Method of Fractional Detection of Cobalt. L. M. Kulberg (Zhurnal
Prikladnoi Khimii (J. Applied Chem.), 1934, 7, (3), 406—408).—[In Russian.]
Cf. Met. Abs., this vol., p. 170. Hg" salts and NH4CNS give a complex
salt which in acid solution liberates a mercurothiocyanic acid which gives char-
acteristically coloured insoluble double salts with divalent metals. The
cobaltozinc double salt of this acid is adsorbed on the surface of the Zn salt
and this property is used for a spot method of analysis for Co in the presence
of all the usual cations and anions (including Fe and Ni). It is extremely
simple and sensitive, requiring only 10 minutes.—M. Z.

A Sensitive Reaction for Copper by the Spot Method. A. S. Komarovsky and
N. S. Poluektov (Zhurnal Prikladnoi Khimii (J. Applied Chem.), 1934, 7, (5),
844-846).—[In Russian.] Cu gives a purple colour with 8-hydroxyquinoline
and KCN, the test being very sensitive in the absence of Fe™ salts.—M. Z.

Fractional Detection of Zinc. M. Schtchigol (Zhurnal Prikladnoi Khimii
(J. Applied Chem.), 1934, 7, (7), 1285-1287).—[In Russian.] Other metals are



710 Metallurgical Abstracts Vol. 2

removed b, boiling with N..CO, «d N.OH before .pplymg the K,F.(CN),

or (NH4X>S tests. M. Z. p Selwood (J. Amer. Chem.

T PaTatiiD* °£ @er"the separation of Eu from very large amounts of rare
Soc.,!L 35, 57,1140; P nhlnr?dp sthlong {gre re uctfon

earths, B»C1, “ *f h 'go"‘is added after reduction the EuSO, is carried
Ap‘rt“l

separation of Sm from Nd isa.so e s ¢ n — f Determination of Gases in

mr s K s a B T m H A Z s K f- f go21

ditSi°0SiS 1D.'tSniu«n o( Certain Cations Meins k

phenylamine. O. G. Sheintsis (Zavodslcaia Laboratoria (Works £7,1935, 4
1047-1052) —[In Russian.] A 2% aqueous solution of the N ajalt of

hexanitrodiphenylamine gives characteristic crystalline precipitates with K

Uﬂ the Absancespf Nilj with which it forms an isomorphouselQﬁ%qipgmB%hgas

preciplatef or none’at aU. Photographs of precipitates formed by the

ab°RapM Deter rglnalhni oi Alum L by the 8-Hydroxyquinoline Method. —

KIasse(Ber Keram. Ges., 1934, 15, 560-57Q.-A volumetric method
based on precipitation of the Alwith 8-hydroxyquinobne is described by the
use of which the A120 ;, content of refractories can be determined in 2 hrs. with

"ADetermination ofA?umiMum by Titration of Excess of 8-Hydroxyquinoline
(Oxine) S S. Zhukovskaia and S. T. Baluk (Zavodslcaia Laboratoria (Works
Lab.), 1935, 4, (4), 397-401).-[In Russian.] The Alis
known volume of standard oxine solution in the presence of CH3CG2INa, the
precipitate is removed and the filtrate acidified with HC1, and the oxine excess
titrnfpd witb KBr—KBrOq solution. 9. N. S. t .
~Volumetric Method for Determining Aluminium N. M Cherviakov and
E. N. Deichman (Zavodslcaia Laboratoria (Works Lab.), 1935, 4, (5), 508 510).

[In Russian.] In one portion of the solution the free acid is titrated with
OIA-NaOH in the presence of NaZl2 4 (phenolphthalem indicator); to a
second portion a slight excess of Rochelle salt is added, and the acidity again
determined. The difference between the two titrations isequrvalentl;othe acid
liberated by thereaction : NaKH4C406+ A1C13-f- HD — A1(0H)KH3C40 6+
NaCl + 2HC1—D. N. S.

*On the Colorimetric Determination of Aluminium with Sodium Alizann-
sulphonate. S. N. Rozanov and G. A. Markova (Zavodskaia Laboratoria
(Works’ Lab.), 1935, 4, (9), 1023-1031).—[In Russian.] Atack s method has
been critically examined. The intensity of the colour produced by alizarin m
Al solutions depends not only on the Al content but also on the pa of the
solution when the alizarin is added, on the rate at which CH3-COH is added,
and on the quantity of alizarin present. Since the intensity of the colour is
proportional to the Al content only within a very narrow concentration range,
the concentration of the standard solution must not differ from that of the test
solution by more than 10%. Fe must be absent; addition of citric acid does
not prevent its interference. It is concluded that Atack s method is not
reliable.—D. N. S.

*The Determination of Antimony in Alloys by Means of Permanganate. A
Jilek and J. Vfestal (Chem. Listy, 1934,28,132—135; C. Abs., 1935, 29,7856).
Dissolve 1grm. ofthe alloy in 10 c.c. of hot, concentrated H2504and dilute the
solution with 50 c.c. of HD. Add 6 grm. of NH4Cl and boil for 3—5 minutes
to remove S02. Cool, add 10 grm. of NHA4CL, and, if the Sb content exceeds
0-2 grm., or if a large volume of H2SQ4 was evaporated during the decom-
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position, 5 c.c. of concentrated HC1. Make up to 200 c.c. with H20, cool to
4°-8° C., and titrate with 0-1JV KMn04. When 0-4-0-8 grm. of Cu was present,
an addition of 10% CoS04solution decolorized the solution sufficiently to make
the end-point more precise.—S. G.

#On the Determination of Beryllium by Quinalizarin. V. A. Nazarenko
(Zavodslcaia Laboratoria (Works' Lab.), 1935, 4, (3), 296-297).—[In Russian.]
Fe(OH)3 AI(OH),, and Be(OH)2are precipitated with NH4O i, the precipitate
is extracted with hot KOH and the alkaline solution is treated with quinal-
izarin for the colorimetric determination of Be; Ca" and Ba" interfere slightly
but should be separated by the preliminary NH4OH precipitation.—D. N. S.

Estimation of Iron in the Presence of Titanium—An Aeration Process.
William M. Thornton, Jr., and Reuben Roseman (J. Amer. Chem. Soc., 1935,
57, 619-621).—The mixed sulphate solution is reduced with Zn or Zn amalgam
and the Ti'” reoxidized by drawing air through the solution for 10-20 minutes.
FeSO04remainsunoxidized and may be titrated directly with KMn04. A.R.P.

+Quantitative Determination of Lead in Alloys. M. V. Gapchenko and O. G.
Sheintsis (Zavodslcaia Laboratoria (Works' Lab.), 1935, 4, (8), 868-870).—[In
Russian.] The alloy is dissolved in HN O3, the Sn and Sb removed, and the
solution treated with NH40H just sufficient to dissolve the Cuand CH3-CONH4
to dissolve Pb(OH)2; the Pb is then precipitated with NaHS03 as PbS03
which is collected in a Gooch crucible, dried at 105° C. and weighed, or alter-
natively dissolved in 10 c.c. of 2N-NaOH and the S03" determined iodo-
metrically.—D. N. S.

A New Volumetric Method for the Estimation of Lead. Sachindra Nath
Roy (J. Indian Chem. Soc., 1935, 12, (9), 584-585).—A simple method for
estimation of Pb, in the absence of other metallic ions, by titration with
K 2504 with fluoroscein as indicator.—R. G.

#Microvolumetric Method of Determining Lead. M. V. Gapchenko (Zavod-
slcaia Laboratoria (Works’ Lab.), 1935, 4, (9), 1014-1016). [In Russian.] The
Pb is precipitated with NaHS03 (or Na2503 in the absence of other metals
precipitable by Na2503), the PbS03 dissolved in NaOH and oxidized to
PbS04 by addition of | solution, the solution acidified and the excess of |
titrated with Na25203. Amounts of Pb as small as 0-05 mg. can be determined
in the presence of Fe and Cu.—D. N. S.

+Methods for Determining Lead Oxide in Metallic Lead. J. Gamzulov and
V. Bedova (Zavodskaia Laboratoria (Works' Lab.), 1935, 4, (8), 867-868).—
[In Russian.] The oxide is extracted by treating shavings of the metal for
1 hr. with hot 5% CH3-CO2H and the dissolved Pb is determined as sulphate.
The results obtained are in good agreement with those obtained by H2
reduction.—D. N. S.

Estimation of Magnesium as the Oxide in the Presence of Ammonium Salts.
N. A. Tananaeff and |I. D. Frolov (Zhurnal Prikladnoi Khimii (J. Applied
Chem.), 1934, 7, (4), 609-612).—[In Russian.] Mg can be precipitated by
NaOH from solutions containing NH4 salts if sufficient H-CHO is added to
convert the NH,,"into (CH2)GN4—M. Z.

Volumetric Determinations in Strongly Alkaline Solutions. 11.—The
Titration of Manganese with Ferricyanide. O. Tomicek and J. Kalny (J. Amer.
Chem. Soc., 1935, 57, 1209-1211).—The solution (0-0247 with respect to Mn)
is treated with 1 grm. of tartaric acid, covered with a 2 cm. layer of C6H6to
exclude air, treated with NaOH (air-free) until 1-5-2JV, and titrated potentio-
metrically with 0-1 or 0-054f-K3e(CN)fi to the point of maximum inflection.
The air in the vessel should be replaced with C02 before addition of NaOH.
Cu, Zn, Ni, Co, As, Fe, Al, P, and Mo have no effect—A. R. P.

A Rapid Method for Determining Mercury. F. I. Trishin (Zhurnal Prikladnoi
Khimii (J. Applied Chem.), 1934, 7, (7), 1282-1284).—[In Russian.] The Hg
is separated from other metals by treating the solution successively with Br,
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K1, NaOH, and NaZz, being recovered” HgS by acidification of the filtrate

with HC1. Sn, Sb, and Ag interfere- ; antitative Estimation of Platinum.
“ Spot ” Methodfor Ap”~oxuna” (7jhurnal Prlkladnoi « «» > (me

Appld “ flVv 7, (4), 613-615). [In Russian.] See Met. Abs., 1934,

« 5 Method for

metric Determination of the Laue . . interferes in the colorimetric

m m ,).1935, of the Mo by Abydrost\)/.
determmetmof E» ™th JthNh n bot the remammg Mo een be
quinoline m CHs V°

Ve 2 .N -rron and k xanthate and extractmg the Mo
separated by adding dduj H treated with dilute HC1 and
complex with CHC13 ine aque

precipitate is dissolved in
5-6 mg. of Pb, and saturated hot wit N j¢etric determination

alkali, the solution oxidized with H2 2 and tne coi

made as usual. D. N. S. Q,v.r Tjfration in Determining Silver in

Edelmetalle, 1934, 8, 1-U M «

ANQOn "theMQuestion ™ N ¢ Rapi~Deermmation”of* VAnmm, Van®~um”~and

Iron when Present T 0 g e In one portion of the
orks Lah.), 1935, 4, - \an ina second portion Fe + V are
g\é\{utlkon Vqs) determine )Wlth (NH4)2%2Ug, in a ™" P IT-LFe AV

fd X r™ ¢™ 2A.-jt“bLmuthnamalgam by Someya’s method.

eDetermination of Zinc in Cop,« Allo»s Cont»inin| leg ttan|M Pettot.

“S” 1¢,™ . Cu from solii-

WerNormalliowIM Sonte 1935*

boSg”rOnvolume-%'HCi SluHonfaddit'ionTf a 5% solution of the normal
nrnDvlarsonic acid precipitates Zr completely as a flocculent, readily filtrable
P Z & wit K n blignited directly to ZrO, for weighmg The method
is claimed to afford a means of separating Zr from Sn, Ti, Ih, Al V,

r, ivn vi n0 Fe Cu Zn, Be, U, and Mo. In a later note (ibid., 591)
G.”C. C. states that the directions given are inadequate for the separation
of Zr from Sn.—A. R. Pm

X.-LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ Testing ” and “ Temperature Measurement and Control. )

(Continued from pp. 616-618.)

The Electron Microscope and Its Application, Especially to the Study of
Thin Films on Metals. E. Briiche (Kolloid-Z., 1934, 69, 389-394).—See also
Met Abs.,1934,1,196. Describesthe apparatus and technique, and illustrates
the application of the method to the study of metallic surfaces.—S. G.

New Technique for Obtaining X-Ray Powder Patterns. R. A. Stephen and
R. J. Barnes (Nature, 1935, 136, 793-794).—A flat specimen mounted in a
circular camera is employed to diffract X-rays, and is arranged at a small angle
to the incident wide beam of parallel X-rays. The apparatus can be used to
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photograph all or only a few lines. The apparatus can also be adapted to
provide a narrow intense beam of polarized monochromatic X-rays.
Jg Q 1
+Chamber for Determining the Identity Period in X-Ray Analysis of Struc-
tures. E. F. Bachmetew (Zhurnal Tehnlcheskoy Fiziki (J. Tech Physic?)
1935, 5, (1), 118-123).—[In Russian.]—N. 2 )
+Apparatus for Comparing X-Ray Dlagrams. E. Paray-Koshiz (Zhurnal
Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, (1), 176-177).—[In Russian.]

—N A

+New Experimental Model of an X-Ray Camera. G. Komovski (Zhurnal
Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, (2), 347-348).—[In Russian 1
A Debye camera Wlth automatic centering of the specimen and rapld flxmg
of film7s described.—N. A.

+X-Raying of Metals and Structural Details by Secondary X-Rays. M. A.
Gurevitch (Zhurnal Tehnicheskoy Fiziki (J. Tech. Physics), 1935, 5, (5), 881"
887)—Pn Russian.] The method detects internal defects in parts inaccessible
to direct illumination with a primary pencil.—N. A

+Comments on the Article by M. A. Gurevitch on “ X-Raying of Metals and
Structural Details by Secondary X-Rays.”” A. P. Komar (Zhurnal Tehnicheskoy
Fiziki (J. Tech. Physics), 1935, 5, (5), 888).—[In Russian.] Cf. preceding
abstract. Defects of the method are pointed out.—N. A.

X1.—PHYSICAL AND MECHANICAL TESTING, INSPECTION,
AND RADIOLOGY

(Continued from pp. 618-619.)

Representative Samples and Commercial Testing. A. Haas (Engineer.
1935, 159, (4128), 202-203).—The sampling of non-ferrous bar is dealt w('bth.

Aircraft: Materials and Testing. L. B. Tuckerman (Proc. Amer. Soc. Test.
M at.,1935, 35, (I1), 3—46).—The Edgar Marburg Lecture. The development
of light-weight constructions in aircraft production is critically reviewed, and
it is shown that the securing of such constructions is dependent on spreading
out the material as far as possible from the axis of the structure or its elements
the limit of this spreading is set by local instabilities which cause wrinkling
twisting, crumpling, or other types of collapse, and the problem is, therefore!
to obtain the best balance between plastic yielding, depending on the strength-
density ratio of the material, and major or local instabilities, depending on the
modulus—density ratio, and the transitions between them, depending on an
accurate knowledge of the stress-strain curves. These points are illustrated
by examples of simple structural members used in aircraft, and the significant
properties of selected materials are compared; this comparison shows that
there is little to choose between wood, light alloys, and high-strength alloy
steels for aircraft construction. Since the modulus-density ratio is still the
limiting property of the material and is practically unaltered by any treatment
that can be given to the material it follows that no radical improvement in
ig t-weight construction can be expected from further improvement in the
strength of materials. Possible improvements in design are indicated.
—A. R. P.
A survey of Testing in the Precious Alloy Field, with Some Notes on the
resting Requirements for Duplex Alloys. Thomas A. Wright (Proc. Amer.
oc' . 1935, 35, (I1), 341-362 ; discussion, 363-369).—In the precious
metal beld the usual tests required are chiefly of an analytical nature exceptin
tne case of electroplate of any kind where tests for hardness, corrosion, wear-
corrosion, thickness, and distribution are required. Some standard speci-
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o - -n , 11 hranches of the industry and a few suggestions are

m etuo'gilS analytical, stripping, and physical, is illustrated with

<1, 1 ., r winVTi is machined to a plane surface, against a steel
cylinder rotating in a bath of lubricant. The characteristics of the test are :
??SiS»."l.ti» gin an actual bearing «re tepteducedl » -*

metals used physical proportions, and wear; (2) the validity ot tne test is
SdeSndent of any assumption that data on abrasion are directly convertible
to data on wear; (3) varying area of contact gives the rate of wear for a wide
range of unit pressure; 'and (4) the data obtainable are directly usable for

P" C !'leA,WteS"i™ SDet.min.lio» cl Wear. T V, Kudrjayzev and N, T
Eeigin (Niimash (Bull. Sci. Res. Inst. Machine-Building arid
1935, (8), 49-51)—[In Russian.] A machme designed by the authors is

deSNotedontheRoughness [of Metal Surfaces] and Modern Methods Used in
Smoothing Such Surfaces. E. Bodart (Rev. univ. Mines, 1934,[vin], 10,544-
553) —Mathematical analysis shows that it is almost impossible to de® e »
quantity which can serve as a measure of roughness although it is possible to
calculate the mean deviation of the surface contour from the ideal Various
optical methods for obtaining the necessary data for this calculation are

TCVAN'Apparatus for the Measurement of Roughness. D. Clayton (Engineering,
1935,139, 325- 326) —The apparatus is described, and typical results are given
and dlscussed —

High-Speed Fatlgue Tests of Several Ferrous and Won- Ferrous Metals
[Duralumin ; Brass] at Low Temperatures. W D. Boone and H. B. Wishart
(Proc. Amer. Soc. Test. Mat., 1935, 35, (Il), 147-152; discussion, 153-155,
and (summary) Met. Ind. (Land.), 1935, 47, 122-123).-See Met. Abs., this

1
Test?r?g5 Ca%le(-BSheaths for Fatigue. C.H. Greenall (IFire and Wire Products,
1935 10 267-269, 293).—Methods of determining the fatigue limits and
endurance of cable-sheathing under vibratory stresses are briefly described
with special reference to the development of the machines.—A. R. V.

*The Rotating-Wire Arc Fatigue Machine for Testing Small-Diameter Wire.
J. N. Kenyon (Proc. Amer. Soc. Test. M at, 1935, 35, (Il), 156-164 ; discussion,
165-166).—See Met. Abs., this vol., p. 355.—S. G.

Fatigue-Testing Machine for Wire. (Wire and Wire Products, i\)oof
10, 272-274, 284-285).—A description is given of the principles, construction,
and use of the Haigh-Robertson machine.—A. R. P.

An Electromagnetic Fatigue Tester. (Engineering, 1935,140,406; and
Engineer, 1935, 160, 201).—See Met. Abs., this vol., p. 480.—R. Gr.

The Endurance Strength of Metallic Materials, and Its Relation to Design.
D. W. Rudorfl (Z.V.d.l., 1935, 79, (15), 453-458 ; and (abridged translation)
Metal Treatment, 1935, 1, 202-204, 209).—A review, with bibliography, is
given of investigations of creep in metals undertaken since 1930. The aims,
fundamental assumptions, method, and special difficulties of creep testing are
discussed, and brief summaries are given of the respective points of view of
Tapsell, McVetty, Bailey, Holdt, and others. Lack of care in the inter-
pretation of experimental data may give rise to serious misconceptions.
Bailey’s method of calculating permissible stresses from the results of creep
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tests is described : the method has been extended to pieces of a variety of
forms.—P. M. C. R.

*The Use of the Hele-Shaw Apparatus in the Investigation of the Flow of
Metals. A. M. Herbert and F. C. Thompson (/. Iron Steel Inst., 1935, 132,
117-124; discussion, 125-134; and (summary) Iron Coal Trades Rev., 1935,
131, 430734).—See Met. Abs., this vol., p. 532.—S. G.

Technique of Mechanical Tests on Metals at Low Temperatures. A. S.
Falkevich (Zavodskaia Laboratorla (Works' Lab.), 1935, 4, (9), 1097-1160).__
[In Russian.] A review.—D. N.

Amsler Universal Cupping- Test Machine. ------ (Engineering, 1935, 139,
660).—Briefly describes the machine and its uses.—R. Gr.

Dynamic Rupturing Tests on Aluminium and Copper. E.Honegger (Schweiz.
Archiv angew. Wiss. Tech., 1935, 1, 55-62).—A method for determining the
breaking strength of metals and alloys under the application of dynamic
forces is described and indicates the serviceability of copper and aluminium.
Both metals show greater values than when the tests are made under static
conditions.—W. A. C. N.

The Relation Between the Tension, Static, and Dynamic Tests. H. C. Mann
(Proc. Amer. Soc. Test. Mat., 1935, 35, (1), 323-335; discussion, 336-340).—
Experiments on steels using a tension form of specimen which could be tested
under both static and dynamic conditions have shown that the mechanism of
deformation is the same in both tests, the work involved in producing the
deformation depending on force, time, and space and being, therefore, indepen-
dent of the magnitude of the applied force. The rate of deformation for
maximum energy conversion depends on the composition and condition of
the material, whilst the dynamic properties of a material depend chiefly on
the volume, velocity of the applied force, and material condition. Modem
types of impact machines are considered to be too limited in respect of velocity
to determine the complete dynamic properties of metals and alloys since a large
range of velocities is necessary to reveal definitely embrittlement.—A. R. P.

~Tension Tests of Antifriction Alloys at Elevated Temperatures. Jean
Galibourg, Léon Guillet, Jr., and Popoff (Rev. Met., 1935, 32, 393-397).—=a
A special form of tensile test-piece was used having collars at the ends of the
test length for attachment of an extensometer permitting measurements of
0-001 mm. on a 20 mm. test length. Tests were carried out (a) at constant
temperature with increasing load, and (b) with increasing temperature at
constant load. The material of the test-pieces is not described.—H

The Hardness Testing of Light Metals and Alloys. R. L. Templin (Proc.
Amer. Soc. Test. Mat., 1935, 35, (Il1), 283-297; discussion, 298-304; and
(summary) Met. Ind. (Lond.), 1935, 47, 157-158).—See Met. Abs., this vol.,
p. 356.—S. G.

A New Method and Machine for Dynamic Hardness Testing. W. M.
Patterson (Proc. Amer. Soc. Test. Mat., 1935, 35, (1), 305-315 ; discussion,
316-322).—See Met. Abs., this vol., p. 356.—S. G.

The Diamond in Hardness Testing. Paul Grodzinski (Tech. Zentr. prakt.
Metallbearbeitung, 1934, 44, 46-49).—A description is given of the construction
and use of Rockwell and Vickers Pyramid hardness testers with diamond
indenters and of the Reindl and Nieberding scleroscope with diamond point.
Curves and nomograms for converting the hardness numbers obtained by these
methods into Brinell numbers are also included.—A. R. P.

The Griffin-Gale Testing Machine. ------ (Engineer, 1935, 159, (4132),
308-309).—A description ofthe machine, which is a small or table type.—R. Gr.

[Methods for Measuring the Thermal Conductivity of Metals. X. D. Toma-
shev and J. B. Fridman (Zavodskaia Laboratoria (WorkslLab.), 1935, 4, (5),
539-547).—[In Russian.] A survey of the methods and description of in-
stallations at the All-Union Institute of Aviation Materials.—D. X. S.
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of h \Jtv¥.» 7-
p. 480—H. wW. G. H

XU, temperature measurement and control

(Continued from pp. 619-621.)

trois Ol one iuijuauc.
eliminated.—H. w. G. H.

X111—FOUNDRY PRACTICE AND APPLIANCES

(Continued, from pp. 621-625.)

discussed at some length : the purity of the metals used with especial reference
to the effect of additions of scrap, contamination by oxygen from the air and
by substances picked up from the furnace atmosphere, the crucible, or the
stirring rod, the removal of undesirable impurities during meltmg by treatment
with fluxes, deoxidants, desulphurizers, charcoal covers, and streams of active
or inert gases, the refinement of grain structure in castings by additions of
grain refiners, and the use of vacuum and various gaseous atmospheres to
prevent contamination of the molten metal. In the discussion R. S. Hutton
suggested filtration through refractories and intensive treatment with fluxes
as possible lines for research in the improvement of castings. C.J. Smithells
emphasized the extraordinary effect of minute quantities of certain impurities
on the properties of metals and stated that melting in hydrogen was the best
means of getting thoroughly deoxidized castings especially of mckel or its
alloys. A. J. Murphy described modern practice in melting chromium and
magnesium and their alloys. D. Hansonreviewed recentwork on the effects of
gases in metals and phenomena associated with the gas/metal equilibrium with
especial reference to the cases of copper and silver with oxygen, and iron with
hydrogen and nitrogen, and discussed the importance of water-vapour in
furnace atmospheres. W. J. P. Rohn stated that nickel and iron can be
purified by melting with a small quantity of carbon and then reducing the
pressure to a low value to cause the absorbed carbon monoxide to be expelled
and to remove the last of the carbon by reaction with the magnesia lining of
the crucible, and that the impact resistance and fatigue limit ofa 15:20 : 65
chromium-nickel alloy are considerably increased by melting in vacuo.
O. L. Bailey discussed the problem of removing the products of deoxidation
from a molten metal from the colloid theory point of view ; liquid products
should be much more readily removed than solid products owing to the greater
ease with which the particles coalesce. More efficient cleansing of molten
metals by fluxes should be obtained by pouring the metal from a great height
in a thick stream into the molten flux so as to effect a thorough mixing.
A. Logan stated that a small addition of phosphor-copper to Admiralty gun-
metal increased the density, improved the physical properties, and allowed
of repeated remelting without deterioration. F. W. Rowe stated that
difficulties due to gas absorption by molten brass and bronze are eliminated by
using a rocking-arc type of furnace for melting, which was confirmed by
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A. G. Robiette, wlio stated that the capacity of this type of plant already
installed in this country exceeds 100,000 tons per annum. Other speakers
discussed various points on gas absorption, flux cleaning, and scrap melting.
—A. R.P.”
Spongy Spot and the Leonard Effect. M. Kagan (Found. Trade J., 1935,
53, (997), 224-225).—Paper read before the International Foundry Congress
in Brussels. The development of spongy spots is distinguished from various
types of accidental porosity. Spongy spot defects are attributed either to the
Leonard affect (the excessive local heating of re-entrant portions of the sand
mould) or to the penetration of core gases into the liquid metal under certain
conditions of pressure. Instances of the defect in ferrous and non-ferrous
materials are described. The form of the mould is considered the primary
factor, although an important part is played by the type of sand employed.

—P. M. C. R.

Metal Casting of To-Day. W. Claus (Tech. Zentr. prakt. Metallbearbeitung,
1935, 45, 286-289).—A historical survey of the progress of casting methods
since 1860. An attempt is also made to foretell the probable advances in the
near future. These propheciesinclude : (1) the use of copperand nickel in their
respective alloys in minimum quantities; (2) the complete elimination of tin;
(3) a greater use of lead; (4) the more extended use of zinc, aluminium, and
magnesium and their alloys; (5) the development of alloys whose special
mechanical and chemical properties depend on the additions of small amounts
of certain constituents to established classes of materials.—W. A. C. N.

+Observations on the P0r05|ty and Segregation of Two Bronze Ingots. (Allen
and Puddephat.) See p.

+Metal Losses in Meltlng Brass and Other Copper Alloys. Maurice Cook (J.
Inst. Metals, 1935, 57, 53-68; discussion, 68-77).—A study was made of the
metal losses which occur when such alloys as gilding metals, brasses, and cupro-
nickel are melted in crucibles in coke-fired pit furnaces, and for this purpose
figures were obtained both from carefully controlled trials and from production
runs, involving the melting ofconsiderable quantities of material under different
conditions. Observations were also made on the metal losses occurring in
melting brasses of different compositions under various conditions of fluxing in
Ajax-Wyatt induction furnaces, and large-scale trials covering considerable
periods and involving large tonnages of metal were made. The loss is largely
due to oxidation and the results of various methods ofreducing the loss, such as
varying the nature and amount of flux, the use of charcoal, coke, anthracite,
and coal-gas, which have been tried are discussed.—M. C.

Special Brasses in the Foundry. Erich Becker (Giesserei, 1935, 22, (5),
108-114; and (abridged translation) Metal Treatment, 1935, 1, 88-91).—The
constitution of the copper-zinc alloys is correlated with their physical and
mechanical properties, and the influence on the latter of additions of aluminium,
iron, manganese, and nickel is described. Recommended practice involves
the preliminary melting together of the required foundry alloys, their addition
to the main melt, the casting of the latter in slabs, and the remelting of the slabs
for final casting : special precautions against the formation of blow-holes and
other defects are described. For a variety of purposes the special brasses are
superior to the bronzes and high brasses.—P. M. C. R.

The Pressure Die-Casting of Alloys. Ladislav Jenicek (Met. Ind. (Lond.),

i an(l (summary) Rev. Fonderie moderne, 1935, 29,
163-164).—Paper presented before the International Foundry Congress,
Brussels, April, 1935. The essentials of the hot-chamber and cold-chamber
processes are reviewed, and proprietary types of liot-chamber machine are
described : they are mainly distinguished by the horizontal or vertical position
of the cold chamber and by the plane of the parting line of the die. The
increasing application of cold-chamber casting to alloys of low melting point
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necessitates also be

surface finish are reviewed, and resultsobtainedyr c described_
copper-base, zinc-base, alumuuum-base, and ultra light alloys~ ~ *

fiocfinsy P Bastien (Technique moderne, 1934, 26, (12), 407-412).—

**E S t'd te ' JohnB.Fr«mnn,Jr.(1W .Mm. Iff.**ma M f
ftju S u ? 371-317; discussion, 377-380)— Sec Ate., tins vol.,
P'3S t£ £ i With Machines ol Simple M p ﬁ » o — L (« i
(hand ) 1935 47 241-245).—See Met. Abs., this vol., p. 536.—J. O. 0.

Limitations in the Use of Die and Pressure Castings of Metals and Plastic
Materials. B. Bodenmiiller (Tech. Zentr. prakt. Metallbearbeitung, *935, 45,
290-292) —A summary of the principal factors which operate in the manu-
facture and use of these castings—the size, form, weight, appropriateness of
material, the need for further work on the castmg, necessary tolerances, and

""10A'centrifugal’' Casting'Machine. S. E. Noskov (Vestnik Metalloprornish-
lennosti (Messenger Metal Ind.), 1935, 15, (7), 132-141).—[In Russian.] A
detailed description of the design of Y. P. Zakharin’s centrifugal machine for
non-ferrous and ferrous metals.—D. N. S.

#Study of the Drying of Foundry Cores. A. H. Dierker (Bull. Ohio State
Univ. Exper. Station, 1935, 7, (3), 10-12).-Comparative studies of the pre-
liminary drying and subsequent baking of foundry cores of different sizes are
described; curves are reproduced which show the influence ofoventemperature
on drying time, the influence of spacing, the effect of perforations in the core
plate, and the rate of drying at decreasing oven temperatures. The results m
the last instance indicate a possible economy in time and fuel with an oven of
suitable design.—P. M. C. R.

XIV.—SECONDARY METALS: SCRAP, RESIDUES, &c.

(Continued from p. 626.)

Secondary Aluminium. Robert J. Anderson (Monthly J. Inst. Metals,
1934, 1, 186-192).—A briefreview is given of the magnitude of the secondary
aluminium industry, the sources of scrap, and the applications of remelted
scrap, and recent developments in practice.—A. R. P.

XV—FURNACES AND FUELS

(Continued from pp. 626-628.)

Charging Machine for Copper-Refining Furnaces. ------ (Engineering, 1935,
140, 63-64).—Describes the mechanical features of a charging machin%

Controlled Protective Atmospheres for Furnace Use. A. R. Ryan (Indust.
Heating, 1935, 2, 633-640).—Special atmospheres are used in heating furnaces
to protect the surface of the materials from undesirable changes such as oxida-
tion, decarburization, or carburization. The equilibrium curves forvarious gas
mixtures at increasing temperatures up to 1100° C. are shown. Impurities in
the metal, e.g. oxygen in copper, often dictate the procedure to be adopted in the
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bright-annealing of the metal, and a gas which is suitable for one alloy may not
be suitable for another In the purification of town’s gas an automatically
controlled, electrically heated chamber containing cast iron and Conner chins
which remove oxygen and sulphur, and also a dehydrating equipment are used
Dissociated ammonia is produced in an electric furnace carrying a tube com
taming a catalyst over which dried ammonia passes. The products ofdissocia-
tion are frequently used m a semi-burnt condition. In the most widely used
atmosphere controller the raw hydrogen gas passes through a flow-meter into a
combination air and gas compressor. Atmospheric air enters the compressor
through another flow-meter. The air and gas are mixed in the desired ratio
m the compressor and the mixture then passes to the burner and in the com-
bustion chamber impinges on a hot refractory catalyst, where burning occurs
All oxygen is thus used up, but the precaution istaken to pass the combustion
gases over more catalyst at a later stage in the combustion chamber. The
gases eventually pass to a cooler to condense water vapour. W A C N
Forced-Draught Coke-Fired Crucible Furnace. (Engineer 1935 iro

i414B)’ = briefdescription of a furnace consisting ofrectan”ar sieel box
lined ‘with firebricks, containing a special form of grill to distribute the air
blast over the surface of the crucible R. Gr.

Special Furnace Atmospheres for Heat-Treating and Brazing, C L West
(Indust. Heating, 1935, 2, 499-502, 509-510).—Seé Met. Abs., this vol., p. 359

AON
1Q3? 9" atf e«n Forced Convection W. A. Darrah (Metal Progress,
mm’ th()?. 8? 5and (summary?_ Light Metals Research, 1936, 4 247-
249).—t is’ claimed that a ‘recirculating™ system of furnace heating, i.e.

the inclusion m the circuit of a fan which withdraws the hot products from
the combustion chamber and forces them through the heating chamber back to
the combustion space, affords the maximum rate of heating consistent with
uniformity  The initial cost is not great, and a considerable economy in fuel
is combmed with uniformity of heating. Tempering and brass-melting
furnaces operated on this principle are described and illustrated —P R
The Development of Convection. Heating Equipment. - ‘(Indict
Fieenftlfftrgeellyvi”usftrated to show mgé@enrer{%rgee\s/'8¥Vfuor]rclaces.de¥:eolﬁ%%§ﬂ)tr? h'gattlpnq
is effected by heated air, or, in some instances, by special gas mixtures. Airis
rawn or forced into contact with electrically heated elements or with hot
combustion gases The heated air enters the furnace under slight pressure and
passes around the work causmg quick heat transfer. The uniformity of
temperature attained depends on the proper design of the heating equipment.
Continuous and horizontal and vertical batch-type furnaces are described
The air heaters may be direct or indirect gas-fired or may be electrical.

7341 “mHeaters for Convection Heating. (Indust. Heating, 1935, 2, 527-
feits -w " A?C NSCnP Vari°US typ6S °f direct and indirect air

T m n!.? Resistor Radiation Furnaces and Their Applications to High
emperatures. Henri George (Trans. Electrochem. Soc., 1935, 68 53-58 ¢
discussion, 58-63).— See Met. Abs., this vol., p. 482 S. G. ’

Carbon and Graphite Electrodes. F.J. Vosburgh (Domez, 1935, 7, (2) 96-97

83{&,\%& 06: o? %anijlféc\talsfg)hﬂdlrérﬁﬁﬁsl ?zndlion?r!aerﬂjy'ﬂs'essc%? e?etc%':(; &'

steels ir-S UG. “ Ao~ °f pon’f™ ™ tals, ferro alloys;
Why Not Use Inductive Electric Heating ? Charles E. Daniels (Chem. and

EI@Eﬁg‘&gﬂHéuchon healerdre 1l EaiU&RLdgtayls connected with the design of
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A Graphical Method of Calculating® H~t Lo« Throulh
Clarence E. Weinland (Trans Am,r
sion, 444-454).—When a wide

discus.
Considered, difficulty
thermal conductivity of a

is encountered in representing y straight-line relation. This
material whose temperature functio I( ., onductivity function as
difficulty can be obviated by the «»o0f “ o | 2

. “ huction confer« thc
defined m this Pa

ne PR(- | nossible a graphical method for calculating
additional advantage that it makes p g punder conditions ofugquili-

dS dllaS

Sh thr™ ofiobK m . » “method is illn.tratcd by the solution of a

typical problem. S. G. ponmetitive Market for Industrial Fuels. H. 0.

can the gas industry reduce its costs and rates .

b. e , M
mITt?"» " ~ «

'-S§ S M~Z S S cd temperature, m a gjumox

temperature is 1900° C. show that the'measured steadily-mamtamed

tures range from 1390° to 1745° C. and the latentenergies from 8to 28 pot the
heat of combustion. Similar results are given for mixtures for which th
measured temperature is 1500° C.—J. S. G. T.

XVI.— REFRACTORIES AND FURNACE MATERIALS

(Continued from p. 628.)

Refractories from a Metallurgical Viewpoint.—I-1V. G. E. Seil(Indust.
Heating 1935 2 517-521, 538-540, 587-590, 651-653, 713-717).—Refractories
are said to consist of two parts, one crystalline in the form o f~ w”ch w
relatively more infusible than the second which is the bond and is usually
a glass. S.reviews the modern conceptions of the constitution of refractone .
A series of photographs showing the transformation of quartz into crystobahte,
tridymite, and wollastonite at high temperatures is given. In metallurgical
service silica refractories have the peculiar characteristic of developing a
coating of amorphous silica which has very definite and desirable properties m
the refractory field. The magnesites have a grog of crystalhzed magnesia
containing absorbed iron oxide bonded with various glasses. The changes in
the latter with temperature introduce difficulties in manufacture. A large
section is devoted to a study of chrome ore, whose two constituents are chromite
(75-90%) and magnesium silicate, sometimes contaminated with small amounts
ofiron, alumina, and boron. The least physical change on heating occurs when
the chromite crystals are small and surrounded by infinitesimal layers ot ithe
secondary material. A comparison is made between the petrographies
characteristics of refractories and the microscopical ones of steel. Stress is
laid on the necessity for laying refractory bricks in cement haying similar
properties to their own. A photomicrographic study of refractories is given.
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oftoulhL ThbrSr-W .ICri.\v for °btainillg aCCUIlate data On thc exPansion

Monolithic Linings for Induction Furnaces Melting Non-Ferrous Metals
f - Hmgsley [Metals and Alloys, 1933, 4, 59-62)._The most sat sfacto v
method of rammrng the refractory cement lining into Ajax-Wyatt induction
furnaces is described in detail The cement should be of a moist sandy con

300 IngersoII-RanE| ri\;gfmﬂ"lﬁjamﬁmaﬂfrﬁéﬁ%é-ﬂ{ aa”n‘beréggmgani%ar -

diying the wooden core is burnt out by an electrical resistance strip previously

{0596§ Emby mcé“arﬁsjofthe sar%elsrg%?s%hr.eat%du};gigaoo?tﬁoer ﬁ%i%sis an@%f@PaﬂW
carried out with a torch of special construction. A. R. P. °
Production of Bottom Brick for Ajax-Wyatt Electric Furnaces__

10941 1034M 6. TAds 1938 B, "5655. L 8Yal" fimt containihl Nt o7M8-
alumina 0-90, ferric oxide 1-27, magnesia, lime, titanium dioxide trace and
with loss on ignition 0-04% was used for refractories for Ajax electric furnaces

gwzZ -S t°d an braSS meltS- Details of Production are

orJW ** ypv W' J- Rees (Found. Trade J., 1935, 53
(987), 47-48). Read before ¥he Institute of British Foundrymen. Maodern
furnace practice demands refractory linings which combine high-temperature
resistance, refractoriness under load, resistance to abrasion and corrosion and
a wide deformation range. The special qualities of rammed linings are
discussed and a meltmg-point diagram of the alumina-silica series is repro-
duced. Curves show the refractoriness under load of firebrick and cupola
brick. The importance of careful jointing is emphasized, and the necessary
qualities of patching materials are enumerated. P. M. C. R.

424Re577998 S Thhehde? IUSThis Vo), pRets (ReATaet’piesd., 1935, 11, 423-
TiiliRfira® Ory Mat@ialSt, Types> Pr°Perties, and Industrial Application. A J
tohi'J . T V -Soc-> m 5 >16" (2). 34-53).—A review lecture, referri
to tme varied cona{tigns under Wh;ILCh $e}ractor?gs are used and the pr?nmpne%
guiding selection The various types of refractory and their properties are
described, me udmg refractoriness under load, and curves are given The
discussion dealt with a number of practical questions.—R G

22 ~ M fKrartOrieS- PT k;L Tone (Tra™- Electrochem.'Sac., 1935, 68
26). A briefreview of the development of special refractories.”—S. G.

No 9} 14, PP-)-—rllhe aHva’?\‘fagl;]EesleaAId n(]jelsrédsl%fnrt%%tésl% ti_nguel%qingurlé'-
fractories are tabulated and discussed. The cine/advantages areaver7marked
N I beating up time and in fuel costs, and a reduction in weight which

the costof th h me°roSatlSfaCt°ry furnace construction. On the other hand
Seater diffi5t5Tf “ thanJ tbat of heavy refractories owing to the
fhouM haS n 7- rjailufacfuf and the larger proportion of rejects. Care
marketed nr*t m  ect® g bgkt-weight refractories since many brands now

ARd are 188 BEMSE PSTDS8R e ar ind(FAK Q0 A L AR ToBOE AKX CResyely.

1935D2 5229g594fra Tpry Lingd Furnaces- J- G. Coutant (Indust. He_atintg,
ViIS'Z:, 1hé combination term insulation-refractory is applied fo

sS thS7hlImpri°n7 euseful radiant beat of the fuel near itssource
Stw Inent naCf ,Imed With SUch materials can be lighted and put out
naces ¢ thev 7n ! ifS8ST ~ sustained in ordinary fire-brick lined fur-
time.-I-W. A C N~° ought to working temperature in about one half the
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. m T 0 Masses w . Graf Czernin (Ber. deut.
°n Hydraulic>H fenm g of

de
varloUs
refractoryScements are given and discussed.--A. R. » w9_150> 204-206).—A

Refractories. D. Dixon((”~ “~currence’of the _most important furnace
summary of the properties ‘and occurren ties of the ideal refractory

refractories is f°n°wed NS herm aiexpansipnofhigh-grade aluminous
foriaurnacesettlngs Thereversin €1 €rm P ta% (9 fg

uiate r temperatures
fireclay, siliceous fireclay, and f« d s
1250°

. _ Qracking due to sudden heatmg or
betweén 50° and C. Typicalforms oi crac® refractories to

cooling are illustrated. Inlconnection witht the iresist®”~ ~  produced by

10 typ”sit < o 2 cWith neeltffigCand ~ m n g points in some ca*j™ ~con -

are summarized.—P. M. CuR- , . Types of Refractor{ Brick. Ray-
+Reaction Temperatures Between Var y N N iy34, 11 pp.)-—Since

mond E. Birch (Amer. Refract. Inst. —  refractory brick come into con-
in many industrial furnaces difiere JP temperatures at which these
tact with one another at high teterm taet Silica bricks do not
refractories interact with one ano vigorOusly with magnesite brick at
"t ¢ 1h ¢ WRR t6rshditée2mgo-sio,) BTk af 1700° . Fireclay bricks dg
not react with 70% alumin_alg iasp 16 80 q wbb forsterite, and sh%ht
1500° C. with magnesite brick, and at Ib uwin A chromite bntk.
reaction at 1500° C. with silica . 1600° C and with forsterite at
Diasnore brick reacts with chrome brick at IbW V“*na 7% p
1700° C. but magnesite reacts with neither of ieses riic -
Properties of Refractory Materials Not Incluchn”Fireclay n

(Amer. Refract ¢ ~ J ™ h e

pbel

composition,”melting point, sp.gr., hardness
u» f» “ »mof

American Institute of Chemical Engineers. h-1J. iAmer Refract
The Permeability of Refractory Materials to Gases. —  (Amer. Refract.
Ini Tech. Bull. No. 49, 1934, 8 pp.).-A review of recentw ork”™ r p

On the Permeability of Some Refractory Materials to Hydrogen [at High
Temperatmesl W Baukloh and A. Hoffmann (Ber. deut Keram. "«.,1934,
15 424733) Fused silica and porcelain are only very slight y pell
hydrogen at temperatures up to 1300° C,, the permeability decreasmgrapiffiy
with increase in wall thickness. Sintered corundum is appreciably permeab
at all temperatures, but the permeability decreases with rise in temperat
being at 1100° C. only about | that at 20 C.—A. R. P-

0 ! / r Uicrain
as Permeability "of Refractories. N Lozinskn and S. ®@erman (Ukra

Nauch.-1ssledovatel. Inst. Ogneuporov Kislotouporov 30 1934, 24 PPy .
kartei Silikatliteratur No. 1000, 1934; G Abs., 1936 30 588)- A simple
apparatus for measuring the gas permeability of refractories is de
The coeffs. of gas permeabilities at room temperature of grog
briek ffiictuated between 140 and 3-919 and 0-146- » »

The difference in pressure was not more than 6 or 7/0. Att \

also made to determine gas permeability between 20 and 8000 C.

found that an absolutely uniform heating of the sample is required when
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measuring permeability at high temperatures, that the temperature of the gas
must be determined before its conduction through the product, and that loss of
gas must be prevented.—S. G.

Heat Transmission Through Bare and Insulated Furnace Walls R H
Heilman (Trans. Amer. Inst. Chem. Eng., 1935, 31, 165-191; and (summary)
Indust. and Eng. Chem. 1934, 41, 637-641).—F. J.

A Discussion of Thermal Spalling of Fireclay Brick with Relation to Young’s
Modulus of Elasticity, Thermal Expansion, and Strength. R. A. Heindl (Amer
Refract. Inst. Tech. Bull. No. 58, 1935, 7 pp.).—Variations in the results
of thermal spalling tests may be due chiefly to differences in the modulus of
elasticity of various parts ofthe brick. The tendency to spall is inversely pro-
portional to the ratio of the moduli of rupture and elasticity and is increased
by increasing the firing temperature of the brick and by a reduction in the grog
content or in the porosity of the grog.—A. R. P.

*The Crystal Modifications of Zirconia. A Clear, Fused Zirconia Produced
|6n5 %rbe SuSn GFurnace. Willi M. Cohn (Trans. Eleclrochem. Soc., 1935 68

XVII—HEAT-TREATMENT

(Continued from p. 629.)

Progress in Heat-Treatment of Alloys Resulting from Structure Studies.
David F. McFarland (Pennsylvanla State Coll., Mineral Ind. Exper. Sta. Bull
No. 14, 1934, 67-76).—S.

ATheHeat-Treatment oi HardenableAIummnum Casting Alloys. (Sohnchen.)

XVIIL.—WORKING

(Continued from pp. 629-633.)
~Production of Powdered Alloys of Low Melting Point. R. W. Rees (J. Inst.
Metals, 1935, 57, 193-195).—A method is described for producing lead-base
alloysin the form ofpowder. For this purpose advantage is taken ofthe pasty
stage through which the alloys pass during solidification.—R W R
Cold-Roll Drives. ------ (Engineer, 1935, 160, (4152), 142).—Describes
briefly a drive comprising a double reduction helical gear and a worm reducer
tor barring purpose. The former driven by an 85-h.p. motor and the latter a
15-h.p. motor. A coupling automatically cuts out the barring motor and gear
when the barring motor is over-run by the main motor.—R. Gr.
{Engineer, 1935, 160, 184-185, 210-212, 234-236,
258 259, 284-286, 310- -312).—Detailed descrlptlons of motors and circuits for
?rrgmg machlnes which include punches and rolling mills. Profusely illus-
e-ras wSr Investigation and Working of Plastic Shaping Processes.
K Siebel (Light Metals Research, 1936, 4, 198-199).—Summary of a paper in
Metallmrtschaft, 1935, 14, 893; see Met. Abs., this volume, p. 629. L. A. O.
Silver Coinages. S. W. Smith (Rep. Roy. M int (Lond.), 1934, 65, 58-61).—
An account is given of experimental work undertaken for the production of
blanks tor large corns containing silver 50, copper 40, nickel 5, and zinc 5%
In gOCnSe Slivér 50, COPPer 40>and nickel 10% in another.—J. H. W.
elation Between Plastic Deformation in Deep-Drawing and Tensile Pro-
?% les.?£ Var‘oaf, Metals. M. H. Sommer (Trans. Amer. Inst. Min. Met. Eng.,
1934,113, 273-291).—See Met. Abs., 1934,1, 626.—S. G.
F atvwi 0i nU acre Roughness in Aluminium Utensils. M. I. Kovarskiy,

I<km /' S ,NN-Chemjak, and V. V. Stankevich (Metallurg (Metallurgist),
»[ ), 4,5- 49) [In Russian.] Surface roughness in aluminium utensils is
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c,Ulrf by th, us. of b « « «e*>'s x r s s .= s VT,
large-grained structure are P“”~ed o a‘small-grained structure and complete

laboratory conditions which 8 rapid uniform annealing in a saltpetre

absence of roughness on stamp 8 P annealing should take place in a
bath at 350°—400°C. In

wo* gn&f~rrecSnrincreased to 430°- 450° C.
muffle furnace and the temperature betore cnargmg

t'SSillio flow of th. fllowmg » tori*

compZlin. In p~tico® the foBowing hot-working

Minimum

Beginning of Working, °0. Temperature, °0.

- 280
Pure aluminium 228 g(Z)g Fh
Anticorodal . - 340
Avional . n n . 288;33
Brass . [ ] [ ] n n -

The results of various dynamic tests using hammers or falling weights are

d6S5-Ton Forging Manipulator. ------ (Engineering, 1935, 140, 99-100).—A
brief description of the manipulator.—R. Gr. » mal at B

+Dynamic Compression of Lead Cylinders M N, !
Kunin @Zhurnal Tehnicheskoy Fiziki (J. Tech. Phy5|cs) 1935, 5, 771 »
Tin Russian.] In the static and dynamic deformation of lead cylmders by a
falling weight the relation between the applied force (P) and the final » j* o f
the cylinder (I)is PIm= C. C s greater for dynamic than for static deform -
tion, but m is unchanged. From this expression the increase of resistance to
deformation for lead compressed at 2-3 m./second is 86/0> 1
cannot be explained by external energy losses during the dynamic tests.—i\ . a

Continuous Lead ‘ Cable-Sheathing and Pipe-Forming Machine. —
(Engineering, 1935, 140, 412-415).—A continuous flow of lead can be main-
tained for any length of cable to be covered.—R. Gr.

New Plant for Manufacture of Weldless Tubes by the Drawing Process.
Jean Marette (Rev. Met., 1935, 32, 233-244).—A comprehensive description ol
a large plant for production of solid-drawn tubes by the Wellman process.”

On the Selection of Drawing Passes. V. Zverev (Metallurg (Metallurgist),
1935, (10), 50-53).—[In Russian.] A proposal to abandon the idea of com-
pression in the solution of various problems of calibration in view of the practi-
cal inconveniences and complexity of correlation, and to make use of the idea
of deformation. Deformation is defined as the natural logarithm of the
relation between the original and final lengths. The use of the deformation
idea simplifies the selection of cross-sections, as the general deformation of all
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the passes is the sum total of the individual deformations of each separate
pass. For practical work ordinary decimal logarithms may be used—N. A.

Notes on the Use of Back Pull in [Copper] Wire-Drawing. Paul M Mueller
(Wire and Wire Products, 1935, 10, 419726).—Back pull is an important
factor in wire-drawing which must be taken into consideration in the analysis
of power requirements for cascade drawing ; its effect is to reduce the pressure
with which the metal may be drawn to a new size and thereby to lower the
parasitic friction and improve inherent low die efficiency. By'a special con-
struction of the drawing machine designed to control back pull the power
required in drawing may be reduced by about 25% ; partial elimination of
the friction in the die improves die life and maintenance costs and permits the
use of new means of lubrication effecting further economies. A. R. P

tHard and Soft Copper Wire. R. A. Schatzel (Wire and Wire Products,
1935, 10, 382-396).—The principles of casting, rolling, forging, and drawing
copper wire are described, and the effect of these treatments on the structure
and properties discussed. A large number of photographs of the macro- and
microstructure of the metal during all the stages of heat and mechanical
treatment and many curves and diagrams showing the changes in properties
are included.—A.

*The Effect on the Phy5|cal Properties of Bending Copper Wire of Different
Grain-Sizes. L. B. Barker and C. A. Bailey (Wire and Wire Products, 1935,
10, 375377, 380, 452). The 15° bending test shows accurately the effects of
bending and annealing on copper wire after quite small amounts of cold-
work, whereas the elongation test offers no reliable indication of the changes
occurring when annealed wire is slightly cold-worked. The stiffness of copper
wire bent round a form of given diameter depends on its initial hardness ; the
bending increases the stiffness of annealed wire and decreases that of very hard
wire. The stiffness decreases with rise in annealing temperature up to 700° C.
and then increases again. Wire annealed at about the recrystallization tem-
perature may meet all specifications as regards tensile strength and elongation
and yet be unsatisfactory from the point of view of stiffness.—A. R. P.

The Manufacture of Resistance Wire. ------ (Wire Ind., 1934,1, 173, 175;
and Draht-Welt, 1934, 27, (51), 803-804).—The compositions and properties of
suitable alloys are described and the appropriate drawing conditions are
indicated. The compositions recommended are 80 : 20 nickel-ehromium and
65 : 15 : 20 nickel-chromium-iron.—P. M. C. R.

The Production of Nichrome. ------ Belezkiy (Uralskaia Metallurgia
(Metallurgy of Urals), 1935, (1), 29-32).—[In Russian.] Describes the
production of Nlchrome from melting to the manufacture of wire and ribbon
In Russian works.—

Diamond Dies.  ------ (ere and Wire Products, 1935,10,194-195, 202-203,
204, 2/0-271, 292). The development of the diamond die is briefly reviewed
and modern methods of manufacture outlined.—A. R. P.

*0n the Problem of Producing Hard Alloys with a Tungsten Carbide Basis by
the Method of Hot-Pressing. B. A. Borok and N. M. Zarubin (Niimash (Bull,
bci. Res. Inst. Machine-Building and Metal-Treatment), 1935, (4), 28-35).—[In
Russian.] Hot-pressing is techrucally and economically unprofitable for hard
alloyswith arelatively low-melting bond, butit can be rationally applied for the
production of hard alloys ofthe casttype. The hardness and tenacity of hot-
pressed alloys are higher than those of cast alloys.—N. A.

v ? xPeriments on Preparing Plated Brass Ingots [Bimetal]. M. P. Slavinskiy,
V J Marzmchik, and A. E. Vol (Metallurg (Metallurgist), 1935, (5), 108-114).—
[ Brasses with 30% zinc cast at 950°, 1120°, or 1200° C., and
with 40 /o zinc cast at 950°, 1020°, or 1100° C. were coated with brass 0-2 mm.
nnoo 01 W  copper, iron, aluminium, or zinc of various thicknesses from
002 mm. to 0-5 mm. The welding of the ingot to the plating sheet may be
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hindered by the fom .ti.» efnine »id,,

Sd eL"coating, do not ndhere evenly to the .urf.c. of the

ingot, but ir«n

“"iTliino'r,'iSf'SoAim . 58-60).-
N o"* f

illustrated with diagram, and table.. Fenpheral

EK2K55 i i iS 3ff«£S CEU'Ir /. ahoy.. Method, of

obviating mistakes in setting and handling are discussed. P. M. B. K.

X1X.— CLEANING AND FINISHING

(Continued from pp. 633-634.)

Physico-Chemical Cleaning of Metals [Prior to ElecHodeposiHon]. E.
Timeno and |. Grifoli (Anales Soc. espan. Fis. Quirn., 1932,39,794 80b). b.B.

Finishing of Metal Surfaces. RudolfPliicker (Metallwaren-Ind. u. Galvano-
Tech., 1935, 33, 478-481).—See Met. M's thisvo ., p. 634- A K. R.

Notes on Polishing and Buffing Special Metals. R. S. Leather (Platers
Guide 1935 31 (8), 19-20).— Notes are given on the buffing of cadmium, gold,
pewter (duU and bright finishes), platinum, lead, lead-antimony, Britannia

In< How* A”tracfive'Finish Helps Metal Productions Sales. 13.—Polishing and
Buffing. Herbert R. Simonds (Iron Age, 1934,133, &11)’ ertion
ta<ms of polishing, and the data that are required to make the operation
successful are set out. The method of polishing and buffing is described
which wfil give reduced cost and the most satisfactory results accordmg to

'a'Abrasives. Eardley-Wilmot (Mineral Ind., 1934, 43, 1-12).—The
sources and production of natural and manufactured abrasives are discussed,
with some statistics.—S. G. S,

How Attractive Finish Helps Metal Productions Sales. 17-Pre-Finshed
Raw Materials. Herbert R. Simonds (lron Age, 1934, 133, (19), 17 2U).
The use of pre-finishedraw materials, such as plated and polished strip, reduces
costs by abolishing the finishing operation. The nature of the pre-fimsted
material available and the manner of its application are described.—d. #1. w.

How Attractive Finish Helps Metal Productions Sales. 19.—Colouring
Aluminium. Herbert R. Simonds (lron Age, 1934, 133, (24), 18-21).—An
unusual method of colour application involves the forming of a dyeabie oxide
coating on the metal surface. The metal is the anode in an electrolytic tank,
having a special electrolyte (composition not stated). W ith the correct current
density and composition of the electrolyte, a coat is produced with the righ
amount of porosity to take a dye permanently throughout its depth, Ilhe
applications of this process are discussed.—J. H. W.

Metal Container Finishing. Henry F. Frank (Indust. Finishing (u.b.A.),
1935, 11, (6), 18-20).—An account of the lacquering and decoration of collap-
sible tubes and tinplate.—C. E. H.

XX.—JOINING

(Continued from pp. 634-638.)
*The Penetration of Brass Solder into Steel as a Consequence of Hydrogen
Absorption During Pickling. Peter Bardenheuer and Heinrich Ploum (Mitt.
K.-W. Inst. Eisenforschung, 1934,16,137-140).—When mild steel is pickled in
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dilute sulphuric acid and then immersed in molten brass the latter penetrates
fairy deeply mto the steel owing to the formation of intercrystalline cracks
i.e. the hydrogen adsorbed m pickling acts in the same way as internal stress in
causing mtercrystalline fracture. Penetration also occurs if the hydrogen is
first removed by a low temperature anneal, but not if a high temnerature
anneal (e.g. 10 hrs. at 750° C.S’ is given.—A. R. P

‘ Comparative Soldering of Brass by Means of Alloys With and Without Tin.
J. Podolskiy (Metallurg (Metallurgist), 1935, (10), 97).—[In Russian.] The
tensile strength of soldered articles was studied in relation to the tin content
orto/ 80 of;- Tests were carried out on alloys: (1) tin 7, antimony 7-5, lead
85-5%; (2) tm 2, antimony 7, lead 91%; (3) antimony 8 lead 92°/+ tit tin
63, lead 37%; (5) tin 50, lead 50%. fhe;;hertheSiimtentofUenlIN
the greater is the tensile strength. Soldering with low-tin alloys is easier than
with tinless ones. W ith a solder containing 7% tin, the number of cavities in
a fracture are fewer than with a tinless solder 45 A

T~ m, eVel e?t °f L°WMelltinf P°int holders. ' Engineering, 1935,
HS Gégg A(rbrief review ol‘vlﬁm Jevelopment and future( te%]encfeg o%t e
compositions, &c., of solders.—R. Gr.

Production and Application of Silver Solders.—I-11. Edmund R. Thews
(Engineer, 1935, 160 113-114, 136-137).-The compositions of silver solders
and the effects of additional elements such as cadmium and nickel on the

STseT-R GrS M n technique of tbe soldering process is also

Experiments in Ready-to-Solder Wire. Burt M. McConnell (Wire and Wire
Products, 1935, 10 313-315).—The wire consists of a tube of solder with an
inner core of tinned copper wire separated from the tube by a thin layer of
rosm, the whole being manufactured by extrusion of the solder tube over a
copper wire covered with molten rosin and cold-drawing the composite rod
from j m. down to 0-04 m .; the resulting wire consists of solder 72, copper 23
and rosm 5%, and requires only to be touched with a hot soldering iron to
make a perfect joint in contact with a clean terminal. The use of the material
m the manufacture of radio sets and the like is briefly discussed.—A. R. P.

Perfects Soldering Method at Low Heat for Aluminium. ------ (Daily Metal
Reporter, 1934, 34, (219), 6).—A brief note on two soldering compositions due
to Johannson and reported by the U.S. Department of Commerce. “ Rediflal
w'i>H mayu n PP ,t0 aluminium and light alloy sheet, and “ Rediffal

-T to hghtalloys and to stainless steel. No added metal is used.—P. R.
,, ,az?f Blts with Hard Alloys by Means of Natural Gas. K. Mikhailov
ficoi? nr Nefiyanoe Khozyaistvo, 1933, (2), 33-35; C. Abs., 1934, 28

..+ r 1 o H
[ fistural ghs ahtokygRn "BACBtEZSr 2 iR er Rheh At o RRd LY cRSE s
he alloy was only little affected and the bit was more resistant. The hard
alloy can be taken off dull bits and used again on new ones.—S. G.

(Autln™M f fé)r, the ®as, Welding of Aluminium_Vessels. M. Maier
q  Metallbearbeitung, 1935, 28, 265-266).-Hints intended for welders

who are not accustomed to aluminium. “ Soft” or “hard” soldering is
ndemned on account of the susceptibility of the joints to corrosion—H. H.

(B3935 1189035 Wi et abs., th¥SBESS. 583 —nMRaleng, (Indust.

(AtW °/n the Question of Aluminium Welding. S. Haarich
L ffi Elelctromet. Techn. Hochschule, Aachen, 1935, 3;
A” tMsvM pa362 —J C"O ReSearch’ 1936’ 4’ 209- 210)—See Met.
AS7 B °f ~Na? inium by Contact Electric Welding Machine

o7i ry A resljak (Avtogennoe Delo (Autogenous Practice), 1935, (3), 26-
w S d S iN ro N maCWne manufaCtUred ~ I Electrik ”
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*An Investigation of the Weldingof ‘¢iviai®Navy), 1935,
Surovzev (TehnikaVosdushnog mechanical properties obtained
(6), 70-74).-[In Russian.] ~e supe

tensUe strength decreasing by
by heat-treatment are lost

restores the mechanical
40-50%; subsequent heat_t e. t0 350/ Of its initial value. Hmts
properties, the tensile strength mereasmg h

the best flux consists of

for preventing cracking are given. J g1-6 Uthium chloride 30, potassium
otassium chloride 14, sodmm chiori w’ldl j fonowed bX a 30-mmute

ooride 7-5, and sodium sulph” | part c0”tains copper

4 ~1 mfrsSrO-S”,'manganese 0-8- 1-2, silicon 0-6-0-8, and titamum

° 1Recent'i)eveiopments in the W " Alum m ium

(Iron Steel Eng., 1935, 12, (1), J  especially of the structural type, is
Fo'K'SV/» ¢ SpS S S iS S K of»c, spot.«.», »d butt

ofwelds/madeiy ( jM U

occurred at higher temperatures. _ecu® a Ip machiningoBerations,
were found to be due to the workingproduced the macm g A

Corrosion tests were carried out in ace 1 (9 reSnlts are given for
weight and electrolytic p ot entlal ~ifi”~g pont. The most

of air present was found

to be an important factor. H. W. G. H. +, " p VoPn

(R™Mwuz*MinZz

acetylene flamemfing a®”"d "~ o ~ecopper°~th  115%6'*hO T Imrusincr*sM
slowly with increasing cuprous oxide content of the copper to a flatma™ .
at 012°/ cuprous oxide. Hot hammering of the weld reduces its strength
considerably whereas the use of borax as a flux improves the strength o”tlm
joint  The best flux is, however, a mixture of sodium chloride 28, tnsodium
S haw «“ boricacid 30, and borax 2% ; with tbi. flux the cupm. « *

content of the metal has little effect on the strength of welded joints made m

It- Repairing Copper Locomotive Fire-Boxes from Modern Points of View. H.
Cramer (Autogene Metallbearbeilung, 1935, 28. 260-262).—Typic” reparra
illustrated and described. Leakage at the ends of staybolts 18 PreJ e® ed %
welding in “ Vorsclmhe” of Cuprodur, or by welding; the ends of ordinary
copper staybolts to the copper wall of the fire-box. The latter method h
been used on about 10,000 stays, and no leakages have been detected after
about 40,000 miles of service. The next few years are expected to show
method is the more economical.—H. W. G. H.

Welding Copper Pipes. W. L. Kilbum (Indust. Gases, 1934, 15, 148-167,
199-217).—H. W. G. H.
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Gatiand ledh., S1od4, $21913%218) LB MM 1tieCIERMPSy ith in the welding 6t

copper are discussed and practical hints are given for obtaining sound welds!

gg irﬁ"z_’jv—vbeeMe(fAl;Cketh?Qg/o oneké\getah ----- G( Ip_|dust Oases, 1935, 16,
w The Weiffing of “ Elkonayt ” Insertions [in Motor-Car Construction!

iq'3?Vs!ai7-9nT -rr* W Sushcbev¥ki (Jvtogennoe Delo (Autogenous Practice),
-nn= 21 2 i 'i
ix\éé;tponns o¥ the Hard anosilaé’lf(onayt (ecopp %dg]sg ot%hestcehnas%s_gﬂ%)og%
brazed on with an alloy of silver 60-70, copper 20-26, and zinc 3-15% using
a flux of borax containing 1-5% ofa 3:1:1 mixture of copper, lead, and zinc
nnten | mswtions are first tinned ” with the silver solder at 700°-
750 C., then placed into holes in the electrodes and held for a certain time in
the furnace at 700 C.—D. N. S.

Repairs by Blowpipe to Zlnc Pressure Castings. ------ (J.Soudure 1935 151-
and Indust Oases, 1935, 16, 148).-Soft soldering and brazing are nit recom-
mended. Welding is carried out by the leftward oxy-acetylene method, using
10-15% excess of oxygen. The filler rods have the same composition as the
castings—wz. zinc 88, copper 5, aluminium 7%. Careful cleaning is important,
the welding should be carried out very slowly, and subsequent cooling should
also be slow.—H. W. G. H.

How to Bronze-Weld. - ﬁ*ndust Gases, 1935, 16, 88-93).—See Met
Abs., this vol., p. 400.—H. W.

t Welding in Aeroplane Constructlon. H. Sutton (Aircraft Engineering, 1935,
;» 178-180). The scope and application of welding is discussed and results of
investigations on the properties of welds are given. The paper deals mainlg
with welding of steels.—H. S.

Welding in the Aeronautical Industry. J. B. Johnson (Symposium on
Welding of Iron and Steel, Iron Steel Inst., 1935, 1, 433-441).—Non-ferrous
materials mentioned are: Inconel, for parts operating at elevated temperatures;
aluminium and 1-5% manganese alloy, for fuel, oil, and water tanks, cowling’

>5% silicon-aluminium castings for flanges, inlets, &c., welded to tanks;
magnesium alloys for tanks and seats. Oxy-acetylene and spot-welding are
used on these materials.—H. W. G. H.
ni French Specifications for Welding Metal. ------ (Welding Ind., 1935, 3,
ir k Corrections and modifications to the specifications translated in
Welding Ind., 1935, 3, 251-254, 321-323, 326. See Met. Abs., this vol., p. 636.

The Story of Welding. L. Sanderson (Indust. Gases, 1935,H16\,N'739'7E'>4)'._
An interesting, concise history of gas, arc, and resistance welding.—H. H.
m Research in the United States. W. Spraragen (Symposium on
Welding of Iron and Steel, Iron Steel Inst., 1935, 2, 251-261).—University,
industrial, and government research, in progress and projected, is surveyed,
and a plea is made for international co-operation.—H. W. G. H.
one~* Gs“iS’br Air-Acetylene Flame. (Oxy-Acetylene Tips, 1935, 14,

1 are described of the air-acetylene blowpipe and
enclosed flame soldering bit for soldering copper dairy plant and sweating the
nttings of the force-feed oil supply of paper machines.—H. W. G. H.

Heating Effect of the Oxy-Acetylene Flame With Different Exit Velocities of
193- Ld)on%GaSMlxture E -Streb and H-Kemper (AutogeneMetallbearbeitung,

35, 28, 762-265).—BYy temperature measurements and by noting the time
required to bring the surface ofa steel plate to melting, the most effective exit
velocity of the gases was found to be about 220 m. per second.—H. H.

191r Quabty of Spot-Welds. A. M. MacFarland (Welding Eng.,
19 (11) 15-17)— Some hints are given on improving the uniformity of
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welds made with simple types
scribed for convertmg a state -w Sandelowsky (Elektro-

The Energy Conversion m of heat energy in arc welding
schweissung, 1934,5,178 179). f , , d about 17%; (2) melting of edges
is estimated to be : (1) melting ofe e ’ 0f sheet, 29% ; (5) conduction
ofseam, 9% ; (3) arc radiation 'y A h" o tiOn of the total heat required
and radiation of sheet, 30 /0 concluded that the oft -quoted
o melt the electrode is emphasued and t scon

relation to
“ melting-off time ” of an elecibrode has ittie being maintained

wlo h T*

£ r £ 11T K “f ddio» o« » d . Above it, th. — of

heat required to melt the edges mcxeases. b~ ~ r qf Through the
ANewMethodior thelnvestigat onof the /ron Steel

553 S R reviewed, and a method

Inst., 1935, 2, 000 ooy;. , , Iiptnres of the metal transfer are
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these predominate.—H. W. G. H. , T Tamniemn
The Development of ResistanceWelding in FranceM E.
, g.Irnrm<tivm on Welding of Iron and Steel, Iron Steel Inst., 1935, 2, 221 230j.
SeeX oX | Abll'tMs"vol., p. 637. The trend of design of res stance welders
in France is reviewed. Spot-welders of high mechanical and electrical power
are controlled by integrating wattmeter devices, compensating for variations m
the work and in the supply voltage. Welding pincers are developed further
than in other countries, but seam and upset welders are °n ~ usual * s
although usually of more substantial construction and capable of highe

OPCSome'TheoreticalResults in Electric Resistance Welding. Maycel Mathieu
(Industrie elect., 1935, 44, 466-467).-See Met this vol.,jp.G36.-J. U U
The Largest Universal Automatic Resistance Welding Machine and Its
Forerunners. E. Rietsch (Tech. Zent. prakt. Metallbearbeitung, 1935, 45, 29b
299) —An illustrated article of a resistance welding machine which is capable
of effecting joints between parts of 25,000 mm.2cross-section. It is said to be
easiE/ controlled.—W. A. N. . »» men  ion
lectric Seam-Welding Machlnes (Engineer, 1935, 160, (4154), 19U~
192) —Gives a brief description of machines. The effect of current suppy
frequency, welding speed, &c., on the quality of the weld are also discussed.
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autogenous welding. Generally the contraction occurs in every direction A
study was made of the contractions normal to and along the seam after electri-
cal welding The longitudinal shrinkage results in stresses along the length
which may become very dangerous. The shrinkage normal to the weld results
m curvature which interferes with later additions. The extent ofthe curvature
is dependent on the weld profile and prior treatment. The conditions for the
minimum effect were determined. A. C. N.

The Stress Analysis of Fusion Joints. E. G. Coker (Symposium on Welding
of iron and Steel Iron Steel Inst 1935, 2, 703-713).-Analyses of transverse
fillet and butt welds are described, and it is suggested that X-ray and photo-
elastic methods should be applied jointly. An appendix by A E H Love

ives a mathematical analysis of the stress distribution about a cavitv in a
ension member.—H. W. G. H.

Experiments to Determine Welding Stresses. G. M. Shaw and L. C. Percival
(Symposium on Welding of Iron and Steel, Iron Steel Inst., 1935 2 897-910)__
Steel plates were butt-welded whilst “ rigidly ” held in such a way that con-
traction stresses transverse to the weld could be measured during and after
welding.  Electric arc and oxy-acetylene welds were compared. For the very
complex results obtained, the detailed figures given in the original must be
consulted—H. W. G. H.

Overstressing in Welded Joints. H. Buchholz (Weldmg Ind., 1935 3 267-
271)— See Met. Ahs., this vol., p. 399.—H. W.

XXL—INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 638-646.)

ooLight Metals and Their Alloys. William M. Corse (Indust, and Eng. Chem.,
1935, 27, 745-751).—The history, early and present-day uses, productlon
progress, and special advantages of aluminium and magnesium and their
principal alloys are discussed. Curves show the relative world production
of aluminium and of iron, lead, zinc, copper, and nickel on the bases of
weight and volume. Although magnesium and aluminium compete with each
other in industry, each is endowed with properties peculiar to itself and is
complementary to the other in the field of chemical industries. Aluminium is
superior in acid-resistance, magnesium in resistance to alkalis, certain organic
chemicals, and most oils. To substitute one for the other in the chemical
mdustry would be unwise.—F.
/o ,The Economic Development and Importance of Aluminium. H. G. Steck
(Schweiz. Archiv angew. Wiss. Tech., 1935, 1, 137-145).—See also Met. Abs.,
tbis vol., p. 401. A historical outline of the technical and production develop-
ment of aluminium.—W. A. C. N.

TilenYse  Aluminium in the Cheese Industvy. G. Bonin (Laiterie, 1935, 41
151- -152).—See Met. Abs., 1934, 1, 439.—H . G. H.

Aluminium Possesses Wide Adaptability to Many Conditions and Require-

General s*C°°” Industries- J' R- Akers (Food Ind., 1935, 7, 587-588).—

r+ fVu®in? m Tubes ior Cream. (Food Manufacture, 1935, (Jan.): and

£ . e s Aev, 1935, 1, 327).—Cream in tubular containers holding a

sumcient quantity for one cup of a beverage are now marketed in Germany,

iney are made of aluminium foil, can stand upright, and are sealed somewhat

in tne manner oftooth-paste tubes. Itisclaimed thatthe contents will remain

in nrst-class condition for 3 months. The tubes hold up to 70 grm. (2J oz.).
—L.A. 0.
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Vol- 2
Aluminium Tubes. Uses in theTextile beams with

1 9 5; J. Tex titi fal tubi

agjguétallﬂ ﬁahges are now availab e a 8uan thes ot a ‘é“&h’&"r‘é%m“s and

are used in the rayon,industryTor “ cTuuloseicetate rayon spinning
also for carrying oil ftr] bl f t u b i

n g are also used in the construe
frames. Large quantities of aluni n * drafting roflers, safety guides

529-530. See Met. \X/ Reference to Transportatlohl
Aluminium and Its AIons ith @ /m 295-304)—A
N. W™ = Waterhouse (J.

by
comprehensive review dea mg ; manipulation and protection, and
SSrftaS K totS piri Application, inrailway,highway,marine, and
airlvanspovlave dealt with m deteil y (Proc Inst. Auto-

-Brief summary ofa paper read before

R

Develo.m.jt » A f2Z “ t"

FndSfmetal! 3 m particulirly the modern group.ofcuttmg material.

N Lieht Cvlinders for Propane Transport. (Chem. Trade J., 1935, 96,
440- and Light Metals Rev., 1935, 2, 13).—In trials of new seam e” light
metal cylinders for compressed and liquified gases, cylmders intended to resi

a normal pressure of 150 atm. successfully withstood tests of 300 atm. without
distortion. Their use is suggested for propane gases, la. A. u.

Increasing the Carrying Capacity of the Oropa-Lake Mucrone Fumcula
Railway. U. Carlevard and M. Hug (Allegement des Transports, 1934, 3,55 59,
g9 94). The redesign of the passenger coaches, which arc now constructed
almost entirely of light alloys, is one of the methods by which the efficiency of
the Oropa-Lake Mucrone aerial railway has been increased. Avional is used for
almost all stressed members except axles, anti-vibration fittings and wheehi
of the latter the outer pair are of steel, and the remamder of cast Duralite discs
connected by Avional bolts. The precautions observed in cutting, cold-
bendinv, and riveting Avional members are described, as are the service and
other tests on light alloy wheels previously heat-treated under various con-
ditions. The total weight of a coach accommodating 22 persons is about
1200 Ib. or about 60 Ib. per passenger; this represents a 35% economy in
weight as compared with the lighest vehicle of similar type previously m

661 Development and Trend of Rand Winding Practice. Wm. Elsdon-Drew
and J. J. P. Dolan (J. S. African Eng., 1935, 33, (12), 265-289 ; and (summary)
Light Metals Rev., 1935, 2, (8), 123-125).—Part Vila of the paper (pp. 284-
285) deals with the economy in power and cable cost effected by the use ol
Duralumin skips and cages in the place of stee.—P. M. C. R.

Inspection of [Aluminium] Tip of Washington Monument. --—---- (Rur.
Stand. Tech. News Bull., No. 212, 1934, 125; Build. Sci. Abs., 1935, 8).
Except for slight damage to the tip, caused by lightning, an aluminium
pyramid, 555 ft. above ground level, placed in position in 1884, was found
to be in an excellent state of preservation when inspected in 1934. The
surface was covered with a thin, grey, oxide coating, easily scraped off to
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In7 shaip.-S.ffG.ted bCl°'V EnSraved inscriptions were still clear-cut

K « fIUwimUn? SUrfaf ~  Mirro,Is- H- Spencer Jones (Nature, 1934, 133 552-
? -Advantages ofaluminium-surfaced mirrors are briefly referredto  For
observations in the ultra-violet region the aluminium film is very much
superior to the silver film; aluminium films are more firmly adherent torfas
than are sdver films  The largest mirror hitherto coated with aluminium if the
“irror of the RIck Observatory. The film is best deposited by an
evaporation process. Speculum metal gratings can be coated with aluminium

@r%@?é%&‘m Erng grr]rhlmzhi %t%es.izope mirrors up to 36 in. dlamg fer E Be

1934, 134, 522). 1t appQAKT TR bAAIeSH a O%him ikl arm FENFEE U RS R NATER:
m time, entirely displace silvered mirrors for investigations in the ultra-violet
region of the spectrum and for astronomical purposes generally. The mirrors
are best produced by an evaporation process. Results obtained with a
3b-in. and with a 15-in. alummium-coated mirror are briefly referred to.
J g Qi

Aluminium Alloy Bars for Machining and Extruded Sections. —  ({Brit)
Air Mm. Specification No. D.T.D. 290, 1935, 3 pp.)— Covers the materials
generally known as N.A. 24S alloy, Duralumin G, and Hiduminium 72 (sp gr
not greater than 2-80).—S. G.

Soft Aluminium Alloy Sheets and Strips. ((Brit.) Air Min. Sveci-

?
NA a5 T B BTGRP 5mpet e alloy senerally known a

Half-Hard Aluminium Sheets and Strips. ((Brit.) Air Min. Speci-
fication No, D.T.D. 266, 1935 3 pp.)— Covers the alloys generally known as
N.A. 4S, D. 2, and Blrmabrlght Il (sp. gr. 270). S. G.

Aluminium-Coated Aluminium Alloy Sheets and Strips. ((Brit) Air
Mm. Specification No. D.T.D. 275,1935, 5 pp.)— Covers the materials generally
known as Alclad N.A. 24S alloy and Aldural G (sp. gr. not greater than 2-85).

g Q

Aluminium Alloy Sand- or Die-Castings (Not Suitable for Pistons).
((Brit.) Air Mm. Specification No. D.T.D. 264, 1935, 3 pp.)— Covers the allov
generally known as Birmasil Special— S. G.

Aluminium and Bauxite. C. L. Mantel! (Mineral Ind., 1934, 43, 13-35).__
Deals with production, imports and exports, with statistics.—S. G.

Antimony. (Mineral Ind., 1934, 43, 36-42).—Production prices,
imports and exports are discussed, with statistics.—S. G.
Arsenic. (Mineral Ind., 1934, 43, 43-45).—Deals with production,

prices, imports and exports, with statistics—S. G

Barium and Strontium. Charles Hardy (Mineral Ind., 1934, 43, 59-62).—
Discusses prices and production of the minerals and chemicals, with statistics,
and briefly deals with advances in technology.—S. G.

Recent Applications of Bismuth. Jean Cournot (Mem. Compt. rend. Soc.
ing.civils France, 1935, 88, 396-405).—The minerals and metallurgy of bis-
muth are outlined, and the properties and former uses of the metal and the
more recent applications of the binary, ternary, and quaternary alloys of
bismuth with cadmium, lead, tin, and antimony are described—J. H. W.
urn*Dad“ iam_Base] Bearing Metals Containing Silver. ------ (Engineering,

—Cadmium-base bearing metals are stated to have improved
qualities over tin-base bearing metals. The addition of silver to these alloys
is further stated to be beneficial— R. Gr.

*Cadmium-Magnesium Alloy Photo-Tubes. L. R. Roller and A. H. Taylor
| mUpt. Soc. Amer., 1935, 25, (6), 184).—Increase in concentration of mag-
nesium m cathodes of cadmium-magnesium alloy (for ultra-violet radiation
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tubes) « . found U. in«,»

., the ri.tive re.pome to long-wuve nutation end
vice versa.—B. G.

43 63-69).—Discusses prices,

Brii “ Ks” *

g .a’\"\lsSSSSSS
trade are discussed, with statls cs.
with references to rom ~tO Trts.A aCT" ¢ i1934,'43, 116-151).-Reviews

metallurgy—S. G. ailnvs  Wm G. Schneider (Mineral Ind.,

SS Sr*

"fiS AS rIX » o« 2 ,LCUuiTH .r rdg rw

I»«.
tbfpSIndusW es. Carter S. Cole (iW

N“ooppS Mot?in*Food*Manufacture. James T. Kemp (Food Ind., 1935.

7" " oV stiin Ing [ol Leather], M fe Gi*1

J. Amer. BeoiAer Chem. Assoc., 1935 30 577 C-A6s., 1936, 3 0 ) PJ'

introduced into the liquors Iargely by corrosion by chestnut cxtract is precip

fated as sulnhide by Na,S carried over from the lime liquors, ihe presence o
large amounts of sulphur dioxide in the liquors will prevent this preciprtatio:

Sheet Copper-Work for Building. A Practical Handbook. (Copper
Development Assoc. Publ. No. 5,1934, 69 pp.).-Deals with
incidental roofing details, rain- water goods, other uses for sheet and copper
strip, light-gauge roofing, welding of sheet copper, corrugated copper, shingle
or tiles, and the formation of patina or protective coatings on copper.-A3. G.

The Use of Copper for Domestic Water Services. —— (Copper Development
Assoc Publ. No. 8 (6th edn.), 1935, 51 pp.).—A useful, illustrated publica-
tion dealing with the various advantages of copper for domestic water s*viccs
Comparisons are made with iron and lead as to properties and costs. Weight
and gauge tables are included.—S. G.

Copper Piping in Gas-Heated Hot-Water Systems. H. A. Blum (Cuivreet
Laiton, 1935, 8, 155-159).—From a study of the comparative thermal effi-
ciencies of iron and copper piping systems, it is concluded that coppei
superior to iron.—S. G. ,

Cast Beryllium-Copper Moulds for Moulding Plastics. —— (Modern
Plastics, 1935, Nov.; Bull. B.N.F.M.R.A., 1936,(85)).-The Gorham Co
is developing the use of cast beryllium-copper moulds for moulding plastics.
They appear to be specially suitable where ornamental surfaces are required
in the mouldings. Advantages and disadvantages are frankly discussed.
Steel moulds are at present in use.—S. G.

Lead-Bronze Ingots and Bars (Suitable for Bearings).
Specification No. D.T.D. 274, 1935, 1p.).—S. G.

Nickel-Containing Bronzes in the Automobile Industry. L. Abbott (Nickel
Bull., 1935, 8, 99).—Describes the applications of a nickel-bronze containing

((Brit.) Air Mm.
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copper 88, tin 11-2, phosphorus 0-3, and nickel 0-5°/ .,u,— .
abrasion and heavy loads must be withstood —J H W considerable

Flﬂ(?oeshb%g fﬁr a&)e é@) e A Bhief e fAF8h W%fé‘%ﬁcal%eﬁ? rte'g’ts H?HHVWIB

the value of chill-cast nickel-phosphor—bronze for gears
, . Hard-Drawn Phosphor-Bronze Tubes (Suitable for Bushes). (IBrit )

« 'm935-2BO-Co™  Ho,g L 4°
BUbI. Klo*. %,“153% 0/36 !)pT).—uThECISA”]%ySﬁI‘St_O-F éeggrg,eg ae\ﬁe(!%megt&ss&ce

brasses prepared for engineers, and consists of a selection from the verv large
amount of information on these alloys, given in the form ofan engineer’s note
book, and intended as a guide in the specification of the alloys. The booklet
deals briefly with the normal brasses (for cold- or hot-working; crystalline
structure ; colours; gilding metals, mechanical properties; cold-working and
annealing; strength and mechanical testing; electrical and thermal conduc-
tivity); special brasses (lead-brasses; high-tensile brasses; manganese-

bronze ; temper-hardening, aluminium-brass; corrosion-resistance) ioin-
mg brass; brass sheet and strip for pressing and deep drawing; extruded
sections. Useful tables and curves are included. S. G

Practical Brass Pipe Plumbing. T. N. Thomson (Copper and Brass Res.
Assoc. (U.S.A.), 1934, (2nd edn.), 43 pp.).—Practical recommendations are
given for cuttmg, threadmg, and installation of brass piping in Elumbin%
services.—S. G.

Silicon-Brass Sheets (Annealed) (For Sheets Not Over 24 Inches Wide)
—— ((Brit.) Air Mm. Specification No. D.T.D. 263, 1935, 3 pp.).—Covers the
alloy generally known as “ J.B. 38A.”—S. G.

Silicon-Brass Sheets (Half-Hard) (For Sheets Not Over 24 Inches Wide)

—— ((Brit.) Air Min. Specification No. D.T.D. 267, 1935, 3 pp.).—Covers the
aIon generally known as “ J.B. 38A.”—S. G.

The Primitive Use of Gold. T. A. Rickard (Bull. Inst. Min. Met., No. 360,
1934 28 pp.).—The use of native gold for personal decoration by primitive
peoples is discussed and the methods used for recovering the metal from
alluvial sands and reef deposits are described ; 87 references to accounts of the
travels of ancient, mediaeval, and modern explorers among aboriginal tribes
are mcluded.—A. R. P.

Gold and Silver. H. N. Lawrie (Mineral Ind., 1934, 43, 186-294)
Discusses production, prices, shipments, stocks and economic questions, with
statistics. Technical advances are reviewed. A bibliography is appended
covering economic questions, mining, and metallurgy.—S. G.

Lead. Allison Butts (Mineral Ind., 1934, 43, 362-383).—Discusses
markets, price, production, consumption, imports and exports, smelter
capacmes &c., with statistics.—S. G.

°f Lead in 1934- ~arle Hzéyward (Mineral Ind., 1934, 43,
584-389).—Reviews technical progress.—S. G.

‘AL N . .
I%%e’%dgse)mg G M essing Industries]. P. E. Wormser (Food Ind.,

Lead in Buildings. Joints in Sheet Lead. J. Mahul gSci. et
, 1934, 18, 349-350; Build. Sci. Abs., 1934, 7).—Several examples are
iscussed, and illustrated, of the use oflead in the footings of ancient columns,
and of sheet lead as bases, damp-proof courses and joints in the foundations,
stegs, and balustrades of masonry structure.—S. G
Note on the Reconstruction of Suspension Bridges in the Department of
iiOiret. —— Bachet (Ann. Ponts Chaussées, 1935, 105, (1), 77-132).—The
reconstruction of 3 suspension bridges included an investigation of the part
P ayeg Ey the capping alloy in the distribution of stresses in the cable sockets.
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vel. 2
» found .hut the .Bo,, employed were
se are stated t -56%—P. M. C. R.
ant%'mony 2- ﬁ t?n (M)f ou# T eonstltu’\s %ghl/o 933-934).-
Oil-Saving and Oilless Bearings- — - (<*»«e ¢(41)-_ P.M.C.R.

A
DISEIS5IR TbRRBELR with N5 dh'th 8 §n Mo C.A- Larsgyy (Sog,
Automotive Eng., 1934 35, ~ lheJ (Minerai Ind., 1934, 43, 390-395).—Deals
Magnesite. Samuel H._ . &c anci with metal sales as new ingots

m» ™ £turedm etoiuld import!

No. D.T.D.
15'9hAe§,\'/s|sp.g rr Ofc[hESéaU o*ys is NOt greater than 1 _ - Ao 1'5]9 * dd_t (FB_I’it)
Magnesium Alloy Cashngs iSuia e 3 pp.).—Supersedes Specification
Magnesium A ,.,, Castings (For Lightly S ~ ~ *~ s~ jjiio itio «
Min. Specification No. D.T.D. 140A, N PP be uged for fittmgs
No. D.T.D. 140. CastmgstothlsspecmCaann

aUoy sheets to
&c., which are welded on to structure Sp ,,r ofthls alloy is not
Air'Ministry Material Specification No. D.T.D. 118. bp- g
greater than 1-83.—S. G. , onedln —Decals with pro-
L srsa. £?2«! = £ & » £ S t statistics. Brief notes

»3*. «, 509-515) -Production, prices,

m-fesis”s
OS ~ kThrw CS in d(SS«r/«dS ‘1934, 13, 42M 28)-Dmcu»es

N MeBE£iW e s Glasiin Radio Tuto [Fernico]. X fl
97 vy 32-37) Envelopes of Fernico, a ductile alloy containing me ,
Shift 18°/ remainder iron, are now used instead of glass in the manufacture

(ST
%e leads (also of Fernico) are introduced. A similar auoy, nemiw
(nickel 30 cobalt 25, chromium 8%, remainder iron) may be used with softe

barium, which clears the sealed vessel of any gas molecules remaining after
usual evacuation process.—P.M. C.R.
45 Per Cent. Nickel Alloy Rods, Wires, Tubes, Rivets, and Split Pins.
((Brit.) Air Min. Specification No. D.T.D. 268,1935,2 pp.). —Th«
for locking wire and the tubes are for the,productionr°~tu| ~ ar”® \WgA 47~ i_
Platinum Group Metals. G. A. Roush (Mineral Ind., 1934 43 460-473).
Reviews production, prices, supplies, consumption, im porltsand APOUS >
with statistics, and gives brief notes on advances m technology. A stiorr
bibliography is appended.—S. G.
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Ena ChZ 27 w Construction.  Fred E. Carter (Indust. and
Eng Chem 1935 27 751- 755 and (summary) Met. Ind. (Lond.), 1935, 47

81-84).—The availability, uses, prices, properties, and chief industrial appllca-
tions of platinum, iridium, osmium, palladium, rhodium, and ruthenium are
discussed. Chemical equipment, catalysis, the rayon industry,furnace resistors,
electrical contacts, electrodes, fuse wires, temperature indicators, electro-
plating, laboratory ware and composite metal are the chief fields of application
of these metals, articles made from which have a longer life than those made
from base metals and yield better products. The high re-sale value of the
metals also helps to compensate for higher initial expense. The hardening
effects of the other precious metals as well as of copper and nickel on platinum
and palladium also the effect of chemical reagents on the platinum metals are
tabulated and illustrated dia quammatlcally The applications of gold and silver
are also briefly discussed.—
An*uln! and Vanadium. Hugh S. Spence (Mineral Ind., 1934,
40, 510-524). statistics and uses are discussed. A bibliography is given.
g Q

Silver-Plated Tableware. ------ (U.S. Federal Spemflcatlon RR-T-51a.
1934).—Supersedes No. RR-T-51, July 21, 1931.—S.

Tin. E. Baliol Scott (Mineral Ind., 1934, 43, 553- 569).—ReV|ews prices,
production, consumption, the international policy of restriction, and smelting.

g Q

Tungsten. Colin G. Fink (Mineral Ind., 1934, 43, 570-583).—Discusses
prices, production and trade, with statistics. Advances in technology are
briefly dealt with. A bibliography is appended.—S. G.

Comparing the Performance of Bits Brazed with Powdered Vokar and
Pobedit. N. L. Vartanesov and E. V. Chernuisheva (Azerbaidzanskoe Neft-
yanoe Khozyaistvo, 1933, (2), 20-33 ; C. Abs., 1934, 28, 6691).—[In Russian.]
Vokar contains carbon 11-9, tungsten 84-7, iron 1-1, and silicon 0-3%;
Pobedit contains carbon 5, tungsten 80-25, cobalt 8, molybdenum 1-86, and
iron 5-24%. In drilling, Vokar produced much better results than Pobedit.

g Q

Pobedit as Contact Material. S. V. Malatsenko (Zavodskaia Laboratoria
(Works Lab.), 1935, 4, (3), 352).—[In Russian.] The copper contacts of
the switches in machines for testing metal fatigue can be satisfactorily
replaced by contacts of the hard alloy “ Pobedit ” Copper quickly wears out
owing to the thousands of connections made every day. D. N. S.

t ra« Application of a New Dense Tungsten Alloy in Teleradium Therapy.
L. G. Grimmett and J. Read (Brit. J. Radiology, 1935, [N.S.], 8, 661-665).

e production of a tungsten alloy of density of about 16-5 grm./c.c. and its
y-ray absorption are described. An account is given of its use in the con-
struction of an improved nosepiece for the 5-grm. teleradium apparatus of the
Radium Beam Therapy Research at the Radium Institute, London.—S. V. W.

Alloy Electrodes for Luminous Discharge Tubes and Their Applications.

;, Marcel Abadie (Rev. gen. Elect., 1935, 37, 627-633).—Electrodes for
gas-discharge lamps are made by forming on the surface of a refractory metal
such as iron, nickel, molybdenum, or tungsten an alloy with metals of the
alkaline or alkaline earth series. This may be done by oxidizing a spiral of the
refractory wire and plunging it, while red hot, in a mixture of salts of the
alkaline metals. The coated wire is heated in air to decompose the salts to
oxides, and then in a reducing atmosphere to convert them to metal. For
eavy currents, calcium, strontium, or barium are preferred as the alloying
e ements; for smaller currents potassium, sodium, casium, or rubidium may
eused. The characteristics oftubes made with these electrodes are described.
- avantages include long life, low energy loss, possibility of using only two
electrodes, and wide range of discharge currents.—J. C. C.



