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*The Longitudinal Thermoelectric Effect. (3) Aluminium ; (4) A Further 
Study o£ Aluminium ; (5) Silver. (3) M. K . Li and William B and; (4) William 
B and; (5) J . L. Ch’en and William Band (Proc. Phys. Soc. (Lond.), 1935 
47, 859-861, 862-872, 904-909).—(3) The thermoelectric e.m.f. developed in 
aluminium wire by asymmetrical heating to temperatures below 180° C. have 
been measured, using a Paschen galvanometer. They were found to be in the 
same direction as those previously found in copper, and were less than  0-3 l i t . 

Asymmetrical tem perature distribution does not appear to be the controlling 
factor in the production of the e.m .f.; it  is suggested th a t there may exist 
an allotropic form of aluminium having a transition tem perature below 
180° C. (4) The experimental results obtained in (3) are discussed and the 
existence of a critical transition tem perature a t 79° C. is deduced and con
firmed by cooling-curve determinations. (5) A critical tem perature a t about 
200° C. for ̂ silver, under zero tension, is found a t which the thermoelectric 
“ constants ” of the metal change abruptly. I t  is suggested th a t there is an 
intim ate connection between this tem perature and the ordinary elastic lim it 
of the wire.—J . S. G. T.

*A Modification of Carpenter and Elam’s Method of Producing Single Crystals 
of Aluminium by Deformation and Annealing. Vaughan H. S to tt (Trans. 
Faraday Soc., 1935, 31, 998-1000).—Single crystals of pure aluminium (99-9%) 
are readily obtained from hard-rolled cylindrical bars by annealing a t 560° C. 
for 6 hrs., stretching the bar by 10-15%, again annealing a t 560° C. for severai 
hours, extending the rod a further 1-7% and annealing a t 450°-640° C. for 
several days raising the tem perature by 10° C. per day, then a t 640°-645° C. 
for a few more days. In  this way specimens of £ in. diam. and 7 in. long are 
generally obtained. The above procedure gives a better yield of single crystals 
than the method of Carpenter and Elam, since the second 560° anneal after 
the 10-15% extension removes inequalities in  the internal stresses produced 
by the original round rolling.—A. R . P.

*The Recrystallization of Pure Aluminium. Jean  Calvet, Jean J .  Trill a t 
and Miloslav Pam (Compt. rend., 1935, 201, 426-428; and (abstract) J . Four 
elect., 1935, 44, 282).—Continuing the work of Calvet (Met. Abs., th is vol., 
pp. 137, 273), the recrystallization of the purest aluminium hitherto  prepared 
in  France has been studied by X -ray spectroscopy. Strip, 99-9986% pure, 
and containing approximately iron 0 0002, silicon 0 0009, and copper 0-0003% 
was rolled down to 1-08 mm. from cast ingots 22-9 mm. thick, and subjected 
to various annealings. A t 0° C., no sign of recrystallization was observed 
after 6 hrs., slight traces after 12 hrs., more after 24 hrs., and i t  had definitely 
began after 38 h rs .; it  was not complete after 336 hrs. or even 48 days. A t 
25° C., there was a trace after 30 minutes, i t  was d istinct after 1 hr., bu t was 
not completely finished after 336 hrs. (another experiment showed it  to be 
complete after 48 days). A t 40° C., there were traces after 1 m inute, more 
distinct after 30 minutes, very advanced after 16 hrs., and probably complete 
after 32-48 hrs. A t 60° C., complete after 6 hrs. A t 100° C., already com

* Denotes a paper describing the results of original research, 
t  Denotes a first-class critical review.
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plete after 1 m inute. A t higher tem peratures, recrystallization is practically 
instantaneous, e.g. a t 150° C. after 5 seconds. An exam ination of the plates 
d id not confirm the results of T rillat and Paic (Met. Abs., th is v°l-> P* ^5'6), 
owing to  the presence of large crystalline formations in the rest of the worked 
structure. Very pure m etal recrystallizes norm ally w ithout the form ation of 
appreciable crystals before the disappearance of the lam inated structu re^

*Recrystallization oi Cast Aluminium. H . Rohrig and E. Kopernick 
(Alum inium , 1935, 17, 411-415).—When very pure alum inium  (99-95%) 
castings are annealed a t 580° C. for 20 hrs. the coarse casting structure 
disappears and is replaced by irregular polygonal cry sta ls; a t 610° C. complete 
recrystallization occurs. Addition of 2% copper or 0-15% silicon has no 
effect on the recrystallization, bu t even 0-1 % of iron prevents it  by segregating 
along the grain boundaries and thus restraining crystal growth.—A. R. P.

*A Study of the Passivity of Iron and Aluminium. W. H. Cone and H. V. 
T arta r (J. Amer. Chem. Soc., 1934, 56, 48-52).—Experim ental results obtained 
on the passivity of iron and alum inium in nitric acid and of iron in chromic 
acid and in silver n itra te  solutions are described. In  nitric acid, the presence 
of phosphate or sulphate makes the m etal more electronegative w ith respect to 
the solution and accelerates solution.—R. G.

♦Amorphous Antimony. J . A. Prins (Nature, 1935, 136, 299).—-
“ Explosive ” antim ony, prepared by electrodeposition, is shown by electron- 
diffraction analysis to be identical w ith the amorphous films of antimony 
produced by distillation in a high vacuum. W hen such an amorphous film 
is heated a t  120°-150° C. crystallization occurs. The amorphous form is 
considered to be in the supercooled liquid state.—E. S. H.

*The Allotropy of Beryllium. F. M. Jaeger and J .  E. Zanstra (Proc. K. 
Alcad. Wet. Amsterdam, 1933, 36, 636-644).— [In  English.] X-ray examina
tion of a single crystal of very pure beryllium showed, in addition to lines due 
to the well-known hexagonal lattice, a =  2-283 A., c =  3-61 A., traces of 
further lines which could be attribu ted  only to an allotropic modification. 
A fter heating the m etal in  vacuo for some hours a t 680°-800° C. these lines 
became pronounced, and corresponded w ith a hexagonal lattice w ith a =  7-1 
and c =  10-8 A .; about 10% of the m etal appeared to rem ain in this [3-form 
on codling to room tem perature.—A. R. P.

♦Determination of the Melting Point of Calcium, Strontium, and Barium. 
F. Hoffmann and A. Schulze (Z. Metallkunde, 1935, 27, 155-158).—D eter
m inations made in an argon atm osphere on vacuum -distilled metals gave the 
following values for the melting points ( i  1° C. in  each case) : calcium 851° C., 
strontium  771° C., barium  704° C. Hence the melting points of the alkaline 
earth  metals follow the rule th a t  an increase in  atom ic volume is accompanied 
by a decrease in  melting point. The results of determ inations made on 
several grades of the commercial m etals are also given.—A. R . P.

*The Vacuum Distillation of Metals [Chromium, Aluminium, Silicon, 
Beryllium], W. Kroll (Light Metals Res., 1935, 4, 48-50).—Translation, in 
summary, of a paper in Metallwirtschaft, 1934, 13, 725-731, 789. See Met. 
Abs., this vol., p. 2.—L. A. O.

♦Investigations on the Heat Effects in the Transformations of Cobalt. H. 
von Steinwehr and A. Schulze (Z. Metallkunde, 1935, 27, 90-92).—The deter
minations were made on a 20 kg. block of 98-1% cobalt (containing copper
0-24, iron 1-60, carbon 0-006%, nickel trace). The change from a  to [3 is 
accompanied by a heat evolution of 0-1 grm .-cal./grm . and the magnetic 
transform ation by a heat evolution of 1-2 grm.-cal./grm. The first tran s
form ation occurs over the range 380°-420° C. and the second over the range 
1070°-! 125° C.—A. R. P.
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, a^ bf 0°™ 1*MagIi®UC behaviour of Treated Cobalt Wire. T. F. Wall (Nature, 
1935, 136, 397).—After heating a t about 1200° C. for some hours in hydrogen 
by a.c. a t 50 cycles, the saturation value of the intensity of magnetization 
of a cobalt wire was only about 60% of th a t for normal cobalt —E S H 

Mechanical Moment of the Cobalt Nucleus. Hans Kopfermann and Ebbe 
Rasmussen (Z. Physik, 1935, 94, 58 -67 ).-T he mechanical moment of the 
cobalt nucleus is found, from spectroscopic evidence, to have the value 7/2.

 J  g  Q  iji

*The Effect of Sulphur on the Properties of Copper. Witold Broniewski and 
W. Lewandowski (Compt. rend., 1935, 201, 273-275).—The following deter
minations were made on copper containing up to 0-75% of sulphur, made by 
melting the 2 constituents together in a high-frequency furnace : proportion 
of sulphur (by analysis); electrical conductivity; tem perature coeff of 
electrical resistance between 0° and 100° C .; thermal e.m.f. a t 0° C compared 
with th a t of lead, and its variation between — 80° and +  100° C .; resistance 
to drawing; lim it of proportionality; to tal elongation to rupture (I =  KM) • 
percentage elongation; percentage contraction of area; Brinell hardness- 
and resilience. These properties, except the thermo-electric properties, varied 
but little with the sulphur content, the curves having no apices. The shape 
of the curves, characteristic of mixtures, was confirmed by micrographic 
examination which showed crystallites of Cu2S, even a t as low a sulphur 
content as .0-03%. These crystallites, round in shape, increase in number 
and size with the sulphur content. The lim it of solubility of sulphur in 
copper appears to be very low, less than 0 03%. The harmful effect of sulphur

1933P53r 226)6—V  H W SS ^  ^  ° f °Xygen (cf' M et Abs ' lnsL Metals),
^Preparation and Properties of Gallium and Gallium Trichloride. William 

M. Craig and G. Wilson Drake (J. Amer. Chem. Soc., 1934, 56, 584-585).— 
An easy and rapid method for the separation of traces of gallium from lead 
dross by means of fused lead chloride is described. The melting point of 
metallic gallium was found to be 29-755° C., the density 5-903 grm /c.c a t

fuper-codfng - L  A 1C0 V° 6 U '8L galHUm Sh°WS Uttle tendency  to
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flnvestigations on the Transformation of Pure Manganese A Schulze 17,

6> ” • i>ro",ertle’ of the th~  »f

Form.
Lattice

Parameter,
A.

Atoms in 
Unit Cell. d. Temp. Coeff. ol 

Conductivity, 
X 1 0 -“.

Sp. Electrical 
Conductivity, 
Ohm-1, cm.-1.

a
|8
V

a =  8-901 
a =  6-367 
a =  3-767 

c/a =  0-934

58
20
4

7-4
7-29
7-20

0-17
1-36 
5-3

0-14 x 104
1-i x io4 
4-4 x 10“

gures indicate th a t the y-form behaves as a pure metal, whereas tl
“ • “ d  h f“ s appear to be solid solutions of another form in  y - A  R  p
P r i L  h T  ? 011 °u tbe Crystallites in a Nickel Casting and the Chang,
M eM lku n h  ^  Tamm ann a° d F- Laass *iemitnunae, 1935, 27, 86-88).—In  cast nickel, octahedral planes lie on t l
cooling surface and after working and annealing a t just below the meltin
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point the new crystals formed in  nickel sheet are so oriented th a t octahedral 
planes lie in  the rolling plane. Nickel thus behaves like alum inium  an a  not 
like copper in  which cube planes lie on the cooling surface and in  the rolling 
plane of recrystallized sheet.—A. R . P . m

♦Thermomagnetic Hysteresis in Nickel Wire. Y. K. Hsii and W illiam Rand 
(.Proc. Phys. Soc. (Lond .), 1935, 47, 910-922).—The dependence of the thermo- 
magnetic hysteresis of nickel wire on magnetization and tension, is investigated. 
The results corresponding to  zero tension agree w ith those of Broili, b u t there 
is still a measurable increase in  e.m.f., no t detected by Broili, when the 
m aximum tem perature is raised above the Curie point. This is attributed 
to the Benedicks’ e.m.f. The effect is still greater for a stretched wire. The 
e.m.f. reverses sign in  2 quadrants of the hysteresis curve. The change in 
Thomson potential gradient produced by various magnetizing fields a t 
different tensions is shown graphically as a function of tem perature, the 
Benedicks’ e.m.f. being neglected.—J. S. G. T.

The Dispersion of X-Rays by Nickel. J .  Oumanski and W. Wexler 
(Physikal. Z. Sowjetunion, 1934, 6, 258-267).— [In French.] The “ atomic 
fa c to r’* F(0) enters into the expression for the intensity of the X-rays 
diffracted by a crystal a t angle 9. F(0) has been determined experimentally
for nickel and its values for various values of 0 compared w ith theoretical 
values derived by application of Ferm i’s theory. The slight discrepancy 
between the respective results is a ttribu tab le  partly  to experimental error and 
partly  to  deficiency of the theory.—J . S. G. T.

Preparation, Properties, and Technical Uses of Palladium. E. T. Richards 
(.Metallbörse, 1935, 25, 819, 850-851, 882-883, 914-915).—A review, with 
especial reference to  the use of the m etal in  dental alloys and for plating.

* —A. R. P.
♦The Rôle of Intragranular Fissures in the Occlusion and Evolution of 

Hydrogen by Palladium. Donald P. Sm ith and G. J . Derge (J. Amer. Chem. 
Soc., 1934, 56, 2513-2525).—See also Met. Abs., 1934, 1, 549. In  view of 
previous work showing th a t the prim ary distribution of hydrogen in palladium 
is along fissures in  certain crystallographic planes, experimental work was 
carried o u t to determine the connection between the absorption and release 
of hydrogen by palladium and the effects of deformation. The effects of 
annealing on decay of avidity  and of grain-size were also studied. The 
measurement of electrical resistance was used. I t  was found th a t the avidity 
of palladium  in the m ost active state inducible by heat-treatm ent alone (i.e. 
heated a t 450° C. slightly above the recrystallization tem perature), is increased 
by fairly severe cold-work (stretching or rolling). A fter annealing a t 860° C. 
stretching gave no increase in  avidity  ; rolling, however, gave a considerable 
increase. The evidence generally indicated th a t gaseous hydrogen, as well 
as electrolytic hydrogen, disseminates in palladium  through m inute fissures 
from the planes of slip which originate during crystallization and which 
are enlarged by cold-working.—R. G.

♦Platinum Isotopes and Their Nuclear Spin. B. V enkatesachar and L. 
Sibaiya (Proc. Indian Acad. Sei., 1935, Sect. A, 1, 955-960).—The masses of 
the isotopes of platinum  and their respective relative abundances have been 
determined as follows from spectroscopic d a ta :  196, 18; 195, 9 ; 194, 7; 
192, 1. The abundance values are provisional only. The nuclear spin of 
the odd isotope 195 is (h/2n)l2.—J . S. G. T.

♦Measurements of the Thermoelectric Force of Solid and Liquid Alkali Metals 
Towards Platinum. E. Heiber (Ann. Physik, 1935, [v], 23, 111-136).—The 
alkali metals used were very carefully purified by vacuum distillation. 
Lithium  and cæsium are positive and rubidium , potassium, and sodium 
negative towards platinum . The curves in  a ll cases show an  inflection a t  the 
melting point of the alkali metal.—v. G.
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♦On the Recrystallization of Silver of Different Degrees of Purity. E. Oss

wald (Z. Metallkunde, 1935, 27, 101-104).—The tem perature of recovery of 
properties of cold-worked silver, determined from curves showing the change 
of mechanical properties w ith increase of annealing tem perature, is the 
same as the tem perature a t which recrystallization commences as determined 
by X-rays, and hence the recrystallization tem perature can he defined as th a t 
tem perature a t which the rate of recrystallization suddenly increases from an 
almost imperceptible, to  a very high, value. Small quantities of impurities 
have an extraordinary influence on the recrystallization tem perature of 
silver; the very pure m etal recrystallizes spontaneously a t  room tem perature, 
the process beginning 24 hrs. after rolling, and being complete in  3 weeks. 
Silver containing 0-1% of iron recrystallizes a t 80° C. when annealed im me
diately after rolling, bu t s ta rts  to  recrystallize a t room tem perature in  14 
days.—A. R. P.

♦The Exact Measurement of Specific Heats at Higher Temperatures. XI.— 
On the Variability of the Specific Heats of Fused and Solidified Silver under 
Different Circumstances. F. M. Jaeger, E. Rosenbohm, and W. A. Veenstra 
(Proc. K . Akad. Wet. Amsterdam, 1933, 36, 291-298).— [In English.] Devia
tions in measurements of the sp. heat of silver a t high temperatures previously 
found are a ttributed  to the presence of dissolved oxygen. Apparently not all 
the oxygen absorbed during fusion is liberated on solidification, bu t the 
amount retained slowly diffuses ou t of the m etal over a period of some months. 
Again, when oxygen-free silver is m aintained a t  above 650° C. for some time 
a slow diffusion of oxygen into the m etal takes place and the sp. heat rises. 
For oxygen-free silver the true sp. heat (cp) between 0 and 800° C. is given 
by the expression cp =  0 055401 +  0-14414 . 10_4f — 0-16216 . 10-8£.—A. R. P.

♦The Effect of Adsorbed Oxygen on the Photoelectric Emissivity of Silver. 
A. Keith Brewer (J. Amer. Chem. Soc., 1934, 56, 1909-1913).—Oxygen has 
3 distinct effects on the work-function of clean silver as determined by photo
electric em ission: (1) a t room tem perature the presence of oxygen slightly 
enhances the emissivity, the effect disappearing w ith its removal; (2) after 
heating in oxygen the silver, on heating in  vacuo, has abnormally large emissive 
properties, the effect only disappearing after long exposure; (3) heating in 
oxygen or exposure to ozone destroys the emissivity. (1) and (2) have been 
associated, respectively, w ith “ physical ” and “ activated ” adsorption and 
(3) is due to the presence of “ surface ” silver oxide.—L. A. O.

Preparation of Thin Single Crystals of Silver and Their Examination by 
Electron Diffraction Methods. L. Royer. H. Lassen and L. Brueck (Ann. 
Physik, 1935, [v], 23, 16-17, 18-20).—A discussion of L. and B.’s paper (see 
Met. Abs., this vol., p. 140).—v. G.

♦Diamagnetism of Thallium Single Crystals. S. Ram achandra Rao and 
K. C. Subramaniam (Nature, 1935, 136, 336-337).—The magnetic suscepti
bilities of single crystals of thallium parallel and perpendicular to the hexagonal 
axis, and their variation with tem perature as the crystal changes to cubic 
symmetry, have been investigated. I t  is suggested th a t the hexagonal 
structure is due to the 3 valency electrons of thallium, whilst only the single 
valency electron is active in the cubic structure.—E. S. H.

♦Specific Heat of Thallium at Liquid Helium Temperatures. W. H. Keesom 
and J . A. Kok (Comm. K . Onnes Lab. Univ. Leiden, 1934, (230c), pp. 7).— [In 
English.] See Met. Abs., 1934, 1, 287.—L. A. O.

♦Sputtering of Thorium and Barium from Tungsten. L. R. Koller (Phys. 
Rev., 1935, [ii], 47, 806).—A bstract of a paper read before the American 
Physical Society. Measurements have been made of the sputtering of thorium  
from tungsten in  neon, argon, and mercury a t pressures of the order of 1 mm. 
Thoriated filaments were bombarded w ith ions of known velocity, and surface 
conditions were determined by thermionic emission measurements. Values
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were obtained for the num ber of ions required to remove an atom  of thorium  
from the surface of cold tungsten, a t ion velocities between 25 and 70 v. For 
40 v. ions the values were : 6 x 102 ions per atom  for neon, 1 X 101 ions per 
atom  for mercury, 2 x 10* ions per atom  for argon. M easurements were also 
made of the sputtering of barium from tungsten. Sputtering was observed 
for ions of as low velocity as 12 v. A t 18 v. in  neon the value was 3 X 102 
ions per atom. Relative values for sputtering, as a function of voltage, were 
also determ ined for an oxide-coated cathode. A method is suggested for 
determ ining the cathode fall by means of the ra te  of sputtering.—S. G.

*A New Phenomenon in the Superconducting Transition oi Tin and Tantalum.
F. B. Silsbee, F . G. Brickwedde, and R. B. Scott (Phys. Rev., 1935, [ii], 47, 
794).—A bstract of a paper read before the American Physical Society. The 
effect of combinations of the variables, tem perature, transverse magnetic 
field, and specimen current, on the resistance in  the transition  range was 
investigated. The m ost characteristic effect, noted when the current is large 
(several thousand am p./cm .2), is th a t  the passage from the  superconducting 
to  the norm al resisting condition is accompanied by a  spontaneous increase 
in  resistance, occupying several seconds, followed by a slower return. This 
transien t resistance is sometimes 75% of the normal. A fter such an effect 
has occurred, i t  will not occur again when the same conditions are re-estab
lished, after a  short interval. The combination of variables a t which this 
effect occurs is, however, definite if  the tim e in terval is long enough or if  the 
specimen has been cooled to  a low tem perature. The effect occurs in  2 
tan ta lum  specimens a t approxim ately the same (apparent) current density. 
The tin  wire requires about 50% greater current density. For tin  H  =  21 /r 
connects, approxim ately, w ith  specimen radius the currents and fields which 
acting alone (1) restore a given fraction of the norm al resistance and (2) 
in itia te  the spontaneous rise. F or tan ta lum  the currents required were only 
3 -4%  of the calculated values.—S. G.

*The Establishment and Destruction of Superconductivity at Radiofrequency 
[Tin]. R . B. Scott, F . B. Silsbee, and F . G. Brickwedde (Phys. Rev., 1935, 
[ii], 47, 794).—A bstract of a paper read before the American Physical Society. 
A tin  wire 0'022 cm. in  diam . was supplied simultaneously w ith d.c. and with 
a.c. of 200 kilocycles/second and of such value th a t  the circular magnetic 
field in  the outer layers exceeded the  critical value a t  one crest of each cycle 
bu t was less than  critical a t  the other crest. I f  the resistance of the m aterial 
followed these pulsations i t  would be expected th a t the flow of the a.c. would 
produce between the ends of the specimen a drop of potential of distorted 
wave form containing a  strong component of double frequency. Such a 
double-frequency component of the expected value was found. I t  varied 
w ith the tem perature and the magnitudes of the components of current in  the 
m anner to  be expected. I t  m ay be concluded th a t the mechanism of super
conduction can come in to  action or be destroyed w ithin a few microseconds, 
by a sufficiently large magnetic field.—S. G.

* Thermionic Emission from Tungsten with Weak Accelerating Fields. 
W. B. N ottingham  (Phys. Rev., 1935, [ii], 47, 806).—A bstract of a paper read 
before the American Physical Society. The thermionic emission from a well- 
aged 3 mil tungsten filament of the G.E. 218 type has been studied as a 
function of the tem perature, over the range 1218°-1973° K ., and the surface 
field for values between zero and 64,000 v./cm . For fields greater than  
2000 v./cm . the observed currents when plo tted  as log I  vs. V^ / T  (where V  =  
voltage and T  =  tem perature) are accurately represented by the stra igh t line 
given by the Schottky m irror image theory. A “ zero field ” R ichardson plot 
obtained by extrapolating the m irror image lines to  zero, yielded an A  =  60 
amp. I cm.2 / degree2 and b0 =  52,400° in  exact agreem ent w ith D ushm an’s 
values. The true values of emission current a t zero field were less than  those
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obtained by extrapolation by 53% a t 1218° K. and 34% a t 1848° K. Space 
charge effects definitely d istort the results a t  zero field for tem peratures above 
1840° K. The surface excess theory of Tonks would suggest th a t a decrease 
of 25-30% should be expected, bu t this theory cannot account for the above 
tem perature effect. Bien’s work on the crystal structure of tungsten shows 
promise of explaining th is if there is a difference in  work function of 0-5- 
10  v. between the 110 and 211 facets giving rise to local contact potential 
fields between facets.—S. G.

♦Dependence on Applied Field of Thermionic Constants for Thoriated 
Tungsten. A. Rose (Phys. Rev., 1935, [ii], 47, 806).—A bstract of a paper 
read before the American Physical Society. D ata are presented for the 
variation of slope of Richardson plot w ith applied field, for stages of activation 
ranging from a flashed surface to maximum activity. An analysis is made 
of the variation of slope of Richardson plot in terms of a square array patch 
theory. The size of patch remains roughly constant a t 3 X 10-4 cm. during 
activation. The contact potential between patches increases from 0-8 v. for 
low activity  to 1-4 v. near 0-5 monatomic layer and decreases to 0-4 v. for 
maximum activity. Analysis of da ta  for a thoriated tungsten surface, bom
barded and contam inated with alkali atoms, shows an increase in contact 
potential difference between patches to 2-4 v. In  so far as the log of the 
intercept may be related to  the change in  slope, it  is proportional, the 
constant of proportionality not changing seriously with sta te  of activation.

— ¡5. u .

♦Embrittlement of Uranium by Small Amounts of Aluminium and Iron.
H. W. H ighriter and W. C. Lilliendahl (Metals Technology, 1935, (June), 
A.I.M.M.E? Tech. Publ. No. 630, 1-5).—The cause of the em brittlem ent of 
electrolytically-prepared uranium is investigated. Serious embrittlement is 
caused by the presence of 0-2% of aluminium, whilst 0-5% of iron produces 
moderate embrittlement. Small amounts of carbide do not affect the duc
tility. The source of the impurities was the graphite crucible used for the 
electrolysis.—W. H.-R.

♦The Spectra of Zinc, Cadmium, and Mercury in the Extreme Ultra-Violet. 
Leon and Eugene Bloch (Compt. rend., 1935, 201, 137-139).—The investiga
tions followed those carried ou t on copper, gold, and silver (cf. J . Phys. et 
Radium, 1932, 3, 437). The measurements in the case of mercury confirmed 
those of Carroll (J. Inst. Metals, 1926, 35, 630), and are no t reproduced. The 
spectrum of zinc was measured between 1333 and 227 A., and th a t of cadmium 
between 1337 and 212 A., and is markedly similar. The lines between 
478-92 and 425-45 A. for zinc and between 546-54 and 493-02 A. for cadmium 
are tabulated.—J. H . W.

fRecent Researches on Zinc with Especial Reference to Electrolytic Zinc.
0 . Bauer (Z .V .d.I., 1935, 79, 681-683).—A report of the work of the zinc 
committee of the Deutscher Gesellschaft fiir Metallkunde.—K. S.

♦On the Superconductivity of Zinc. W. H. Keesom (Comm. K . Onnes Lab. 
Univ. Leiden, 1934, (230a), pp. 6).—[In English.] See Met. Aba., 1934, 1, 
287.—L. A. 0 .

♦Rolling and Drawing Texture of Zirconium. W. G. Burgers (with F. M. 
Jacobs) (Metallwirtschaft, 1935, 14, 285-287).—In  rolled zirconium sheet the 
basal plane of the crystallites is parallel to the rolling plane, and a digonal 
axis of type I  is parallel to the direction of rolling. Drawn zirconium wire 
has a ring fibre structure with the basal plane parallel to the axis of the wire. 
The presence of a digonal axis of type I  parallel to this direction can be detected 
only in certain cases in annealed wires. The structure is similar to th a t of 
magnesium.—v. G.

♦Free Path and Thermoelectric Effects. L. W. Nordheim (Phys. Rev., 1934, 
[ii], 47, 794).—A bstract of a paper read before the American Physical Society,
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A general expression for the mean free path  o f electrons in  m etals is derived. 
This expression is valid for high tem peratures and for any spherically sym 
m etrical b u t otherwise arb itra ry  distribution of eigen values. The formulae 
for the resistance and the thermoelectric phenomena can be obtained in  a 
simple m anner for any model of the interaction between the electrons and  the 
ionic lattice. The method is applied to  derive relations between changes in 
the resistance and thermoforce produced by foreign atom s or by distortions. 
The agreem ent w ith the experim ental m aterial is fairly good.—S. G.

*Establishment of an Absolute Scale for the Thermoelectric Force. G.
Borelius, W. H. Keesom, C. H . Johansson, and J . O. Linde (Proc. K . Alcad 
Wet. Amsterdam, 1932, 35, 10; and Comm. K . Onnes Lab. Univ. Leiden, 1932, 
Supplement 70a, 1-6).— [In English.] The results obtained for the thermo
electric forces of lead and tin  a t  liquid helium tem peratures and higher (see 
Proc. K . Alcad. Wet. Amsterdam, 1931, 34, 1365) together w ith the assumption 
made probable by those results, th a t the Thompson heat a is zero in  the 
superconducting state, make possible the establishm ent of an absolute scale

r T
for the thermoelectric force. The expression eab8 =  I ~ d T  is suggested and

used to calculate this quan tity  for tin, lead, and a special silver alloy wire.

*0n the Demagnetizing Factor of Cylindrical Rods. Tamotu Nishina 
[Sci. Rep. Tdholcu Im p. Univ., 1935, [i], 2 4 ,254-263 [In  E nglish]; and Ktnzoku 
no Kenlcyu, 1935, 12, 315-321).— [In  Japanese.] The demagnetizing factor 
ol cylindrical rods of ferromagnetic substances was determined by the magneto- 
metric and the ballistic methods in a very weak magnetic field. The demag
netizing factor was found to depend on perm eability, dimension ratio, diameter, 
and also on the magnetic properties of the m aterials.—S. G.

*Change of Magnetic Susceptibility of Metals During Melting and Allotropic 
Transformation. K otaro Honda and Yosomatsu Shimizu (Nature, 1935, 136, 
393).—New measurements, in vacuum, of the change of magnetic susceptibility 
of tm , copper, silver, and gold during melting or allotropic transformation 
are recorded.—E. S. H.

^Magnetic Hysteresis at Low Flux Densities. W. B. Ellwood (Physics, 
1935, 6, 215-226).—The energy loss per cycle in  a ferromagnetic m aterial 
subjected to  small alternating fields is sometimes separated into 3 parts : 
the first due to eddy current loss, the second due to hysteresis, and the third, 
of unknown origin, is the subject of much controversy; i t  has been termed 

magnetic viscosity,” “ after effect,” and square law hysteresis. Energy 
losses in a ring of compressed iron dust are investigated within a range of 
fluxes between 2 and 100 gauss, by a new m ethod in  which the relative error 
in  the determ ination of B m is as low as 0 01%. The results are discussed.

 J  g  Q rji
*Magnetic After-Effect. F. Preisach (Z. Physilc, 1935, 94, 277-302) The

significance of the phenomenon of magnetic after-effect (Nachwirkung), i.e. the 
possible existence of a true time-lag between the creation of a magnetic field and 
the production of magnetization in ferromagnetic m aterial subjected to the 
held, is investigated in considerable detail. Inconclusive results are ob tained : 
two sets support the deduction based on classical theo ry ; one set is not in 
accordance with such anticipations.—J . S. G. T.
T , The ®,ffect of Temperature on Electrical Resistance. W. J . de Haas and
J . Voogd (Comm,. K . Onnes Lab. Univ. Leiden, 1932, Supplement 73b 22-34)__
[In  French.] Summary of R eport No. 10 of the 6th Congres International 
d Electricity, Paris, 1932. See Met. Abs., 1934, 1, 166.—L. A. 0  

*New Aspects of Ferromagnetic Phenomena. J .  L. Snoek (Nederlandwh 
Tijdschnft Natuurk., 1935, 2, 180-189).—[In Dutch.] The forces determining
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the position of elementary magnets in pure unstrained ferromagnetic sub
stances are simply related to the crystal axes. Thus in iron, the crystal axes 
represent the directions of minimum magnetic energy, whilst in nickel they 
represent the direction of maximum energy. In  the nickel-iron range, a 
gradual transition takes place so th a t a nickel-iron alloy with 70% nickel is 
isotropic while a 50% alloy is nearly so. If, however, these crystals are 
exposed to an elastic strain, the symmetry type changes to th a t of cobalt 
which shows magnetic symmetry, round one axis. By special treatm ent, 
the internal strain in a 50 : 50 nickel-iron alloy can be so modified th a t the 
magnetic behaviour of the metal shows a close resemblance to th a t of cobalt. 
When magnetized in a direction perpendicular to the axis of easiest 
magnetization the m aterial shows a remarkable freedom from hysteresis 
losses, while perfect linearity and stability are obtained.—L. A. O.

*Deformation Resulting from the Heat-Treatment of Worked Metals. 
Maurice Bonzel (Gompt. rend., 1935, 201, 394-396).—The deformation of 
cylindrical specimens heated after cold torsion has been studied. The 
specimens consisted of pure metals (copper and nickel), solid solutions 
(chromium-iron, nickel-chromium, or manganese austenitic steels) and two- 
phase alloys (aluminium-copper and various carbon steels). The deformations 
obtained were solely connected w ith the specific characters of the alloys, 
the graphs being very complicated, indicating the effects of a number of 
factors. There exists a first tem perature zone in which the deformation is 
subordinated to the displacement of equilibrium of internal couples, owing to 
the viscosity of surface films and the recovery of the elastic lim it (ageing) in 
the less worked central portion. Secondly, in  the zone of recrystallization, 
the deformations have a direction and amplitude dependent on the nature 
of the alloy, its physico-chemical state, and the amount of cold-work caused 
by the initial torsion. These results were confirmed by experiments on 
specimens subjected to bending.—J. H. W.

tContribution to the Knowledge of the Vapour Pressure-Temperature 
Relations in Metals. W. Leitgebel (Metallwirtschaft, 1935, 14, 267-270).— 
The information previously given (Met. Abs. (J. Inst. Metals), 1932, 50, 736) 
is amplified by a review of the information published since th a t date. Vapour 
pressure-temperature diagrams are given for 20 of the most im portant metals.

—v. G.

II.— PROPERTIES OF ALLOYS

(Continued from pp. 417-422.)

*X-Ray Examination of the Alloy System Aluminium-Barium. K . R.
Andress and E. A lberti (Z. Metallkunde, 1935, 27, 126-128).—The system has 
been examined up to  56% barium. There appears to  be no range of solid 
solutions and only one compound Al4Ba w ith a body-centred tetragonal lattice, 
a =  4-53, c =  1114 A.—A. R. P.

On Binary Aluminium Alloys. E. T. Richards (Metallbörse, 1935, 25, 498- 
499, 530-531, 562-563, 721-722, 1041-1043).—A summary is given of the 
available information on binary systems of aluminium with the following 
metals : antimony, arsenic, beryllium, lead, boron, cadmium, cæsium, cerium, 
chromium, iron, gallium, germanium, gold, potassium, calcium, cobalt, 
manganese, molybdenum, sodium, nickel, niobium, palladium, phosphorus, 
platinum , selenium, silver, tantalum , tellurium, thallium, titanium , uranium, 
vanadium, bismuth, tungsten, and tin. The footnotes contain 94 references.

—A. R . P.
*Experimental Investigation of the Alloys of Aluminium and Carbon. M. P.

Slavinsky, I. A. Nazirov, and L. R . Edelson (Metallurg (Metallurgist), 1934, (9), 
12-22).—-[In Russian.] Chemical analysis has shown th a t aluminium does not
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take up carbon a t 1000°-1100° C. from charcoal, graphite, or their oxidation 
products, nor does it  absorb carbon in the solid state a t 600°-630° C. The 
small particles of metallic aluminium found in technical aluminium carbide 
indicate th a t a t  high tem peratures aluminium dissolves in the carbide and 
separates again on cooling. On fusion of aluminium carbide w ith aluminium 
a t above 2000° C. the system separates in the liquid state into two layers, and 
on cooling, pure aluminium separates from the carbide layer and the carbide 
from the aluminium layer.—N. A.

Contribution to the Study of the Alloys Formed by the Solid Solution 
Aluminium-Magnesium. G. Chaudron and R. Dandres (Light Metals Res., 
1935, 4, 45—47).—See Met. Abs., th is vol., p. 280.—Ł. A. O.

*Researches on the Solubility of Sodium in Aluminium. E. Scheuer (Z. 
Metalllcunde, 1935, 27, 83-85).—Aluminium and some of its alloys were treated 
with sodium in  a neu tral atm osphere and the am ount dissolved a t various 
tem peratures determined. In  99-7% alum inium (silicon 0 1 , iron 0-2%) the 
solubility increases linearly from 0-10 a t 700° C. to  0-12 a t 800° C., whereas in 
Silumin (13% silicon) i t  increases parabolically from 0-08% a t 600° C. to a 
maximum of 0-13% a t 750° C., then  falls slowly to  0-11% a t 800° C. The 5% 
magnesium alloy dissolves 0-17% of sodium a t 700° C. and 0-21% a t 800° C., 
and the 8%  copper alloy 01 5 %  a t 700° C. and 0-18% a t 800° C. In  all cases 
the sodium appears as a new phase when the alloy solidifies, and no evidence 
could be obtained of solid solubility of sodium in  alum inium . The results show 
th a t  copper and magnesium increase the solubility of sodium in molten alu
minium, whereas iron and silicon have little  effect, if  any, on the solubility.

—A. R. P.
* Measurements of the Heat Conductivity of Aluminium Alloys. G. Euringer 

and H. Hanemann (Metallwirtschaft, 1935, 14, 389—391; and (summary) 
Light Metals Rev., 1935, 3, 412—413).—The heat conductivity (in grm.-cah/ 
second/cm./0 C.) of sand-cast alum inium alloys is as follows :

As Cast. After 24 Hrs. 
at 175° C.

After 24 Hrs.
at 250° C.

Silumin-y (modified) . . . .  
Silumin-y with 1-2% copper (modified) . 
R.R. 50 . .
R.R. 5 3 ..................................................

0-360
0-344
0-372
0-331

0-355
0-368
0-330

0-378
0-390
0-336

—v. G.
*Notch Stresses in Avional Rods. K . Guler (Z. Metallkunde, 1935, 27, 137- 

138).—The m aterial tested was an alloy of alum inium w ith silicon 0-7, m an
ganese 0-7, magnesium 0-7, and copper 4% , which had been quenched from 
500° C. and aged a t room tem perature. U nder tensile stresses rods 17 mm. 
in  diam. had a yield-point of 30 6 and a breaking stress of 44-7 kg./m m .2 with 
an elongation of 19-65% and a reduction in  area of 18% ; under compression 
stresses the yield-point was 19-5 and the load a t  failure 24-95 kg. /m m.2. The 
elastic modulus under tensile stresses was 7370 kg./m m .2 and under compres
sion stresses 7480 kg./m m .2. The effect of various types of notches on these 
properties is shown graphically.—A. R. P.

Duralumin and Related Alloys. H arold Silman (Met. Ind . (Land.), 1935, 
47, 199-201).—The properties and heat-treatm ent of alloys of the Duralumin 
type are described.—J . H. W.

*The Electrical Conductivity of Hydronalium. H. Vosskuhler (Aluminium., 
1935, 17, 415—418).—Curves and tables are given showing the electrical 
conductivity, specific resistance, and tem perature coeff. of resistance for 
alloys of aluminium with 0-12%  magnesium and 0-l-0-4%  manganese, after
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slow cooling and after quenching from 420° C. For alloys with more than  3% 
magnesium quenching reduces the conductivity; cold-rolling up to 30% 
reduction in thickness has little effect on the conductivity.-—A. R. P.

♦Structure of the Intermetallic Compounds of Beryllium with Copper, Nickel, 
and Iron. Lore Misch (Z . physilcal. Chem., 1935, [B], 29, 42-58).—X-ray 
examination of the systems reveals the existence of the compounds CuBe, 
CuBe2, NiBe, N i5Be2, FeBe2, FeBe5, and another iron compound with a higher 
beryllium content, the exact nature of which has not been established.—K. S.

♦Free Energy and Heat of Formation of the Intermetallic Compound CdSb. 
H arry Seitz and J . C. de Haven (Metals Technology, 1935, (June), A.I.M.M.E. 
Tech. Publ. No. 622, 1-7).—Molten cadmium and a mixture of solid antimony 
and the compound CdSb were made the electrodes of a cell containing molten 
lithium and potassium chlorides as electrolyte. The electromotive force 
was measured a t temperatures between 393° and 436° C. For the reaction 
solid Cd +  solid Sb =  solid CdSb, the free energy change is A F =  — 3486 +
1 0677' where T  is the absolute temperature. The heat of reaction a t 298° 
abs. is — 3486 cal. The entropy change in the reaction is sm all; A<S2B8 =  
-  1-1 cal. deg.“1.—W. H.-R.

Research Brings a New Bearing Metal. Carl E. Swartz (Inco, 1935, 12, 
13).—A brief description of the alloy Asarcoloy No. 7, which is a cadmium- 
base alloy containing about 1-3% nickel. The microstructure consists of the 
eutectic of cadmium and NiCd, (containing 0-25% nickel) with cubes of NiCd,. 
Variation may be made in nickel content (0-75-3%) to suit different purposes.

—R. G.
•[Resistance Alloys for Heating "Elements. -------  (Metallurgist (Suppt. to

Engineer), 1935, 10, 35-37).— A  critical review of papers by A. Schulze (Met. 
Abs., 1934, 1, 571; this vol., p. 148) and others on the subject. I t  is pointed 
out th a t the aluminium-chromium-iron alloys are superior to nickel-chromium 
alloys in heat resistance a t 1200° C., bu t have the disadvantage of susceptibility 
to corrosion. These conclusions may have to be modified for other tem 
peratures and for varied compositions.—R. G.

♦Metallic Cementation. V.—Cementation of Some Metals by Means of 
Chromium Powder [Nickel, Iron]. Tsutomu Kase (Kinzokn no Kenkyu, 1935, 
12, 357-370).— [In Japanese.] The cementation of iron and nickel by 
chromium powder between 800° and 1300° C. was investigated. The depth 
of penetration, chemical analysis, corrosion by acids, microstructure, and 
heat-resisting properties were noted with special reference to the surface 
layer of the cemented specimen, and the following facts were observed: the 
diffusion of chromium into iron and nickel begins a t  700° C. and the rate  of 
diffusion increases w ith rise of tem perature, this being especially marked 
above the A 3 point of iron (906° C.). The relation between the increase in 
weight or depth of penetration and tem perature is given by an exponential 
function, which breaks into 2 branches a t  the A 3 point in the case of iron. 
Similarly, the relation between the weight increase or the depth of penetration 
and the duration of cementation is given by an exponential function. The 
surface layer of nickel cemented with chromium resists oxidation a t high 
temperatures, and is also resistant to corrosion by nitric acid.—S. G.

Introduces New Copper Alloy with Great Conductivity [Mallory 3]. -------
(Amer. Metal Market, 1935, 42, (164), 2).—A brief note. A new copper alloy 
(composition not stated) w ith high electrical conductivity and great mechanical 
strength is described. I t  may be substituted, w ith few exceptions, for brass, 
copper, bronze, or even structural steel, and has already been used for spot- 
welding tips, flash-welding dies, and seam-welding wheels.—L. A. O.

♦Segregation Phenomena in Cast Bolts and Bars of Brass. Ch. Bernhoeft 
(Z. Metallkunde, 1935, 27,115-116).—The distribution of the copper in various 
parts of cast bolts (80 cm. long, 18 cm. diam .) of brass containing copper 58,
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zinc 40, and lead 2% , and of bars of 64 : 36 brass cast in  water-cooled moulds, 
has been determined. In  both cases the  centre of the casting contained a 
greater proportion of copper than  the outside layers A. ft. P.

The Preparation and Properties of Lead-Bronzes. R ichard Thews 
{Metallbörse, 1935, 25, 593-594, 626-627, 658-659, 690-691, 722-723).—A 
review.—A. R. P.

Bearing Metals. R. T. Rolfe {Met. Ind. {.Land.), 1935, 46, 691-694; 47, 
33-36, 59-62, 85-88, 109-111, 135-138).—A bstract of a paper read before the 
Midland Metallurgical Societies (Birmingham Local Section of the Institute 
of Metals, Birmingham Metallurgical Society, and Staffordshire Iron and 
Steel Institute). The following are discussed : the mechanism of lubrication, 
bearing conditions in service, distribution of stress, requirem ents of bearing 
materials, alloys commonly used in practice, tin-base bearing alloys, com
parison of tin-base and lead-base bearing alloys, ra te  of wear, practical 
procedure in lining, tinning, centrifugal lining, failure of bearings in service, 
lead-alkaline earth  m etal bearing alloys, copper-tin  bearing alloys, phosphor- 
bronzes, and straight copper-lead alloys. These are compared w ith white 
metals and self-lubricating alloys.—J . H. W.

♦Contribution to the Knowledge of the Binary System Iron-Tantalum. 
W erner Jellinghaus {Z. anorg. Chem., 1935, 223, 362-364).—The solubility of 
tan ta lum  in  iron does n o t exceed 10% a t the eutectic tem perature and de
creases with fall in  tem perature, the excess tan talum  being precipitated as fine 
needles of F e T a ; th is compound m elts a t about 1700° C. and forms a eutectic 
w ith iron a t  about 1400° C., containing about 25%  tantalum . FeTa has a 
hexagonal la ttice  w ith a =  4-81, c/a =  1-64 and 8 atom s in  the un it cell.

—A. R. P.
♦The Surface Tension of Molten Metals and Alloys. V.—The Surface Tension 

of Iron-Carbon Alloys, Hg5Tl2, and NaHg2, the Change in the Surface Tension of 
Thallium with Time, and the Surface Tension of Slags. F. Sauerwald [with B. 
Schm idt and F . Pelka] {Z. anorg. Chem., 1935, 223, 84-90).—The values for the 
surface tensions of H g6Tl2 and N aH g2 a t  18°-260° C., and 270°-390° C., re
spectively, are very little  different from those for the surface tension of the 
component m etals, hence the molecular sta te  of aggregation is similar. In  a 
high vacuum the surface tension of thallium  a t 310°-320° C. rem ains constant 
unless im purities are introduced by reaction w ith the glass or other container.

—A. R. P.
♦The Solubility of Lead in Mercury. H erbert E. Thompson, J r . {J. Phys. 

Chem., 1935, 39, 655-664).—The solubility of lead in mercury between 
20° and 70° C. is given by the equation N Pb =  0-5893 — 0-00411ST +  
0 000007354T2, N Pb denoting the atomic fraction of lead dissolved a t  T°  abs.

 J  g  Q . i j i

♦The Structure of the Nickel-Cobalt Alloys. W itold Broniewski and W. 
Pietrek {Compt. rend., 1935, 201, 206—208).—On the lines of similar researches 
on the iron-nickel alloys (cf. J . Inst. Metals, 1933, 53, 438), the following 
physical properties of the nickel-cobalt alloys have been measured and plotted 
graphically : electric conductiv ity ; tem perature coeff. of electrical resistance 
between 0 and 100° C .; thermo-electric force a t  0° C. compared w ith lead, and 
its variation between — 80° and +  100° C .; tem peratures of the Curie points 
in  heating and cooling; coeff. of expansion, and its variation between 17° 
and 444° C.; Brinell hardness; loss in ergs/grm. for a hysteresis cycle in 
a  field of 150 gauss; coeff. of sp. magnetization in fields of 5, 25, 50, 150, and 
750 gauss. The alloys were annealed for 24 hrs. a t  800° C. and cooled to room 
tem perature in 24 hrs. They were w ith difficulty attacked by reagents, and 
microexamination appeared to reveal only one phase. Some of the curves 
seemed to indicate the existence of a compound, NiCo3, b u t th is was not 
generally confirmed. I t  is more probable th a t there is some connection



between, these indications and the allotriomorphic transformation of cobalt 
¿¡¿I a t 405° C. I t  is concluded, therefore, th a t no compound of these 2 metals

exists, and th a t a t room tem perature the alloys appear to consist of a solid 
solution of y-cobalt in a-nickel up to 75% of cobalt, and of a solid solution of 

3w a-nickel in CoH a t higher cobalt contents.—J. H . W.
K Monel Metal. A New Alloy. C. A. Crawford and George F. Geiger (Inco, 

il; f 1935,12,8-9).—A description of properties and applications of the alloy.-—R, G.
♦On the Effect of Alternating Current on the Intensity of Magnetization of 

Some Ferromagnetic Substances [Permalloy]. Tamotu Nishina (Kinzoku no
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Kenkyu, 1935, 12, 297-308).—[In  Japanese.] The change of the intensity of 
magnetization in Permalloy and electrolytic iron on the passage of a.e., 
was measured. The intensity first increases and attains a maximum, and then 
decreases as the current increases. The observed values agree fairly well with 
those of theoretical calculation.—S. G.

An Equilibrium Diagram for Quaternary Alloys. V. Fischer (Z . Metall- 
kunde, 1935, 27, 88-89).—A method of representing the equilibria of polynary 
alloys on a plane orthogonal co-ordinate system is described and illustrated 
w ith reference to  the manganese-copper-iron-nickel system. The original 
must be consulted for details.—A. R . P.

♦The Activity of Sodium and Potassium Dissolved in Gallium. E. S. Gilfillan, 
J r ., and H. E. Bent (J. Amer. Chem. Soc., 1934, 56, 1661-1663).—The solu
bility of sodium in gallium a t 30° C. is about 0 001 weight-%. The activity 
of the sodium is given by an e.m.f. of 0-70 v. The solubility of potassium in 
gallium a t 32° C. is about 4 X 10-6 weight-%. The e.m.f. from potassium to 
this alloy is 0-76 v. The insolubility of gallium in mercury indicates th a t 
gallium has a rather high internal pressure, probably about the same as th a t 
of tin .—L. A. 0 .

*The Influence of the Addition of Metals, Especially Silver, on the Hardening 
of Gold-Copper Alloys During Transformation. J .  Spanner and J . Leuser 
(Metallwirtschaft, 1935, 14, 319-322).—The gold-copper transformation 
occurs in all ternary alloys containing up to 80% silver and such alloys may 
therefore be hardened by heat-treatm ent, the maximum Brinell hardness 
obtainable being about 250. Small additions of aluminium diminish the 
hardening effect, while platinum and nickel have no effect other than  increasing 
the hardness in the soft state. The action of zinc is variable and has not yet 
been completely elucidated. The hardening properties of gold-silver-copper 
alloys are of value in dental work bu t not in jewellery.—v. G.

♦Thermodynamic Properties of Solid Solutions of Gold and Silver. A. 
W aehter (J. Amer. Chem. Soc., 1932, 54, 4609—4617).—The energy changes of 
solid silver on dilution w ith gold have been determined a t mole fractions of 
silver varying from 1000 to 0-150 between 200° and 400° C. The solid solu
tion containing 0-500 mole of silver is shown to be the most stable. The 
thermodynamic properties of these solid solutions are considered compatible 
w ith the existence of a regular arrangement of gold atoms in the silver crystal 
lattice.—L. A. O.

♦Equilibrium Diagram of the Silver-Indium System. Friedrich Weibke and 
H ans Eggers (Z. anorg. Chem., 1935, 222, 145-160).—The solid solubility of 
indium  in  silver is 19-8% a t  693° C., 19-5% a t 600° C., and 19-4% a t room 
tem perature. In  the region bounded by lines joining the points 693° C. 
25-1% In , 667° C. 24-8% In, and 660° C. 25-9% In, the homogeneous phase 
[3 corresponding w ith Ag3In  exists, bu t a t lower tem peratures i t  breaks up into 
y or a +  y. The y-phase is a range of solid solutions formed from [3 or from 
[3 -f- liquid by a peritectic reaction; i t  undergoes a  transform ation a t 187° C. 
in  alloys containing 19-5-25% indium and a t gradually increasing tem peratures 
up to  305° C., as the indium  content increases from 25 to 33-1%. The 8-phase 
is hexagonal and exists over the range 26-8-33-1% ind ium ; i t  apparently  con-
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sists of solid solutions of silver or indium  in Ag5In 2 which has a =  2-983, 
c =  4'789, c/a =  1-608. The e-phase exists over the narrow range 33-1- 
33-5% indium a t tem peratures up to  305° C., and is formed by a peritectic 
reaction between y  and liquid or by the transform ation of y ; it  appears to 
have rhombic sym m etry or possible hexagonal sym m etry w ith a simple super
structure. The (^-phase corresponds w ith A gln3 and exists only over a small 
composition range about 75% in d iu m ; i t  forms a eutectic w ith indium a t 97% 
indium and 141° C.—A. R . P.

t Equilibrium Diagrams of Binary Alloys of Tin. E. S. Hedges and C. E. 
Homer (Tech. Publ. Internat. T in  Res. Development Council, 1935, [BJ, (2),
1-90). A compilation of 67 equilibrium diagrams covering the binary systems 
of tin  w ith aluminium, antimony, arsenic, barium, bismuth, cadmium, cal
cium, cerium, chromium, cobalt, copper, gallium, gold, iodine, iron, lan
thanum , lead, lithium , manganese, magnesium, mercury, nickel, phosphorus, 
platinum , potassium, selenium, silicon, silver, sodium, strontium , sulphur, 
tellurium, thallium , and zinc. Notes are given on the nature of the trans
formations indicated in each diagram, and an introduction discusses the in ter
pretation of the diagrams. A bibliography, containing 119 references to the 
original literature, is appended.—E. S. H.

*The Diffusion of Titanium and the Dissociation of Titanium Compounds.
I. S. Gaeff (Metallurg (Metallurgist), 1934, (10), 19-33).— [In Russian.] The 
diffusion of titanium  (reduced from the tetrachloride with sodium) into iron 
commences a t  1300° C. and proceeds according to the expression x — Ac a '!. 
where x  is the depth of diffusion a t  7 C. A t the same time, the converse 
process of diffusion of iron into titanium  takes place. The eutectic tem pera
ture of the system iron -F e3Ti is 1340° ±  10° C.—N. A.

*Phenomena of Fracture of Two-Phase Alloys on Deformation. D. G. 
Butomo, N. I. Zedin, and S. A. K ushakevitch (Metallurg (Metallurgist), 1934, 
(9), 61—63). [In  Russian.] The mechanism of the deformation of zinc con
taining 0-14 and 1-15% iron and of a  +  [3-brass indicates th a t the less plastic 
phase is fractured first, fracture being preceded by the form ation of lines of slip. 
The development of fractures is definitely connected with the proportion of the 
less plastic phase, the degree of deformation, and the ratio  between the plasti
cities of the two phases. Fracture of the plastic phase is caused by the in
stantaneous increase in stress a t the moment of fracture of the inclusions of 
the brittle phase.—N. A.

tReport on the Superconductivity of Alloys and the Magnetic Anomaly. 
W. J . de Haas and J . Voogd (Comm. K . Onnes Lab. Univ. Leiden, 1932, 
Suppt. No. 73a, pp. 1-21).— [In French.] A critical review of published in
formation on the superconductivity of alloys leads to the conclusion th a t the 
properties of the crystal lattice are of param ount importance for the estab
lishm ent of a state of superconductivity. The threshold value for the mag
netic anomaly of alloys increases more rapidly than  for pure metal. Numerous 
references are included.—A. R . P.

Non-Ferrous Metals in Relation to Prolonged Stress. ------  (Met. Ind.
(Lond.), 1935, 47, 223—227).—A review of recent researches, w ith 35 references.

mu —J - H. W.
The Significance of Equilibrium Diagrams. J . S. Marsh (Iron Age, 1934, 

133, (10), 2 5-25 b ).—A bstract of a paper read  before the New York Chapter of 
the American Society for Metals. The terminology used in connection with 
equilibrium diagrams is defined and the use of the phase rule for their in te r
pretation  is described. The 4 special cases of b inary alloys are explained; 
these are : (1) complete intersolubility a t tem peratures above and below those 
of equilibrium ; (2) complete intersolubility above and incomplete below those 
tem peratures; (3) the reverse of (2); (4) incomplete intersolubility a t tem pera
tures above and below those of equilibrium.—J . H . W.
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III.— STRUCTURE
(Metallography; Macrography; Crystal Structure.)

(Continued from pp. 423-426.)

*Sub-Boundaries in a Crystal Grown by the Bridgman Method. W. H.
George (Nature, 1935, 136, 392).—The etched surface of a single crystal of 
copper, grown by the Bridgman method, is similar in appearance to th a t of 
polycrystalline metals and suggests th a t the crystal has broken down into a 
large number of small ones. X-ray examination shows th a t their orientation 
is unchanged.-—E. S. H.

*The Absorption Factor for the Powder and Rotating-Crystal Methods of 
X-Ray Crystal Analysis. A. J . Bradley (Proc. Phys. Soc., 1935, 47, 879-899).—■ 
A method for calculating the absorption factor, which influences the relative 
intensities of line in X-ray spectra taken by the powder and rotating-crystal 
methods of X-ray analysis, is discussed.—J. S. G. T.

*The Quantitative Measurement of the Intensity of X-Ray Reflections from 
Crystalline Powders. J . C. M. Brentano (Proc. Phys. Soc., 1935, 47 ,932-947).— 
The absorption in a powder layer and the effect of size of crystallites on the 
intensities of X-ray spectral line are, inter alia, discussed.—J. S. G. T.

New Models for Demonstrating the Correct Space-Filling [Characteristics] 
of Molecules. H. A. S tuart (Z. tech. Physik, 1934, 15, 596-567).—From 
Vorträge u. Diskussionen auf dem 10 Deutschen Physiker- und Mathe
matikertages, 1934, Sept. Crystal models in which individual atoms are 
represented by truncated spheres of appropriate radius and which correctly 
represent the atomic distances and the space-packing of the atoms are 
described.—J. S. G. T.

* The Electronic Structure of Copper. H arry M. K ru tter (Phys. Rev., 1935, 
[ii], 47, 810).—A bstract of a paper read before the American Physical Society. 
The method of Wigner, Seitz, and Slater has been applied to the calculation of 
the energy levels and wave functions of the electrons in  the face-centred copper 
lattice, assuming a spherically symmetric field about each atom , and making 
the functions continuous a t the midpoints between nearest neighbours. 
As a first approximation the Cu+ potential field of H artree was used for the 
s, p, and /  states. A correction for the 4s electron was used in the study of the 
3d electrons. Calculations of the energy bands on th is basis show a strong 
overlapping of the 3d band w ith the 4s band. The minimum of the 4s energy 
band comes approximately a t the correct interatom ic distance for copper. 
Results of the calculation of energy as a function of momentum, which can only 
be solved simply in the 100, 110, and 111 directions, show th a t the 11 electrons 
3d104s fall into 6 bands, 5 of which are filled, leaving 1 electron in the unfilled 
band, accounting for the conductivity of copper. This electron cannot be said 
to be either an s or d electron, but is built up of s, p, and d wave functions. 
In  the 100 direction this electron behaves roughly as a free electron.—S. G.

^Investigations on Molecular Solid Solutions in the Copper-Gold System. 
N. W. Ageew and D. N. Shoyket (Ann. Physik, 1935, [v], 23, 90-104).—-The 
lattice structure of alloys containing 20-35 and 41-59 atomic-% gold (i.e. in the 
region of Au3Cu and AuCu) has been investigated. The degree of order for 
alloys w ith the stoicheiometric composition is only 0-9 and decreases linearly 
towards the copper side and parabolically towards the gold side. This 
behaviour is confirmed by the changes in electrical conductivity and Brinell 
hardness.—v. G.

*The Copper Amalgam CuHg with the y-Brass Structure. Fritz Schloss- 
berger (Z. physikal. Chem., 1935, [B], 29, 65-78).—The cubic crystals of CuHg 
have a y-structure w ith a =  9-406 ±  0-004 A. In  an attem pt to produce



468 Metallurgical Abstracts V o l . 2

an amalgam w ith a structure resembling th a t of p u ? 8 ,su ., alrenHv 
between the observed and calculated intensities similar J
observed in copper-zinc and copper-cadmium alloys were ou , 
a  few cases of too small atomic distances.—K. S.

*0n the Crystal Structure of [3-Manganese and Isomorphous AUoys. bven 
Fagerberg and A. W estgren (Metallwirtschaft, 1935, 14, -65 267). h cubic 
phases AgoAl, Au3A1, and Cu6Si have a lattice of the [3-manganese type with 
a =  6-920, 6-909, and 6-211 A., respectively. The atom ic distribution in all 
cases is random .—v. G.

*A Study of the Crystal Structure of Heat-Treated Tungsten Filaments. 
R . P. Bien (Phys. Rev., 1935, [ii], 47, 806).—A bstract of a paper read before the 
American Physical Society. S traight tungsten  filaments have been examined 
after various heat-treatm ents. Microphotographs of the cross-sections and 
longitudinal sections were made showing the crystal sizes, while X-ray and 
goniom eter m easurem ents were made to  show crystal orientation and surface 
facets. W ell-aged tungsten  filaments all showed very large crystals extending 
across the  entire diam eter of the filament. Their lengths varied from 2 or 3 
cm. down to  about 0-1 cm. This result applied to  filaments flashed for a short 
tim e a t  3100° K . and higher, or aged some hours a t  2600° K. w ithout higher 
tem perature trea tm en t. Optical reflections from well-aged 10 mil filaments 
showed d is tinc t facets when viewed w ith light a t normal incidence perpendi
cular to  the axis of the filament. The predom inant reflecting surfaces seem to 
be the  (110) and  (211) planes of a crystal oriented w ith a (110) plane normal 
to  the  filam ent axis. The fact th a t  all Richardson plots so far reported on 
well-aged filam ents are perfectly stra igh t lines would indicate th a t either the 
work functions of these 2 surfaces in  presence of a strong field are identical, 
or emission from  the  (110) planes is so much greater than  th a t from the (211) 
planes th a t  the  la tte r  contribution m ay be neglected over the observed 
tem perature range.—S. G.

The Structure of Metallic Coatings, Films, and Surfaces. Introductory 
Paper. Cecil H. Desch (Trans. Faraday Soc., 1935, 31, 1045-1048).—See Met. 
Abs., th is vol., p. 284.—A. R . P.

Electron Diffraction and Surface Structure. G. I. Finch, A. G. Quarrell, 
and H. W ilman (Trans. Faraday Soc., 1935, 31, 1051-1080).—See Met. Abs., 
th is vol., p. 289.—-A. R . P.

Inner Potentials of Crystals and the Electron Diffraction. W. E. Lasch- 
karew (Trans. Faraday Soc., 1935, 31, 1081-1095).—See Met. Abs., this vol., 
p. 289.—A. R. P.

♦The Thickness of the Amorphous Layer on Polished Metals [Gold]. H. G.
Hopkins (Trans. Faraday Soc., 1935, 31, 1095-1101).-—See Met. Abs., this 
vol., p. 288.—A. R . P.

♦The Structure of Polished Metal Surfaces. C. S. Lees (Trans. Faraday 
Soc., 1935, 31, 1102-1106).—See Met. Abs., this vol., p. 288.—A. R. P.

General Discussion on “ The Structure of Metallic Coatings, Films, and
Surfaces. I.—Electron Diffraction Methods.”  -------  (Trans. Faraday Soc.,
1935, 31, 1107-1127).—See preceding abstracts.—A. R . P.

♦Molecular Layers of Fatty Substances on Metals. J .  J . T rillat and H. 
Motz (Trans. Faraday Soc., 1935, 31, 1127-1135; discussion, 1135-1136).— 
Experim ents w ith the electron diffraction camera on m etal surfaces are de
scribed which indicate th a t  there exist alm ost always very th in  (mono- or 
bimolecular) films of waxes or paraffin hydrocarbons on the surfaces of metals. 
W hen these films spread over the surfaces, they crystallize in a perfect manner 
and give rise to very intense electronic diffractions. Exposure of the surfaces 
to the electrons for 10-15 minutes destroys the grease films, and the pattern 
obtained is th a t due to the pure metal. In  the discussion L . Tronstad stated 
th a t these films could be detected on mercury by optical m ethods.—A. R . P.



*The Crystallization of Thin Metal Films. E. N. da C. Andrade (Trans. 
Faraday Soc., 1935, 31, 1137-1143; discussion, 1143-1150).—See Met. Abs., 
this vol., p. 287.—A. R. P.

The Validity of Drude’s Optical Method of Investigating Transparent Films 
on Metals. Leif Tronstad (Trans. Faraday Soc., 1935, 31, 1151-1158; dis
cussion, 1166-1168).—See Met. Abs., this vol., p. 288.—A. R. P.

♦Optical Research on Evaporated Metal Layers. L. S. Omstein (Trans. 
Faraday Soc., 1935, 31, 1159-1166; discussion, 1166-1168).—See Met. Abs., 
this vol., p. 287.—A. R. P.

fThe Determination of the Structure of Electrodeposits by Metallurgical 
Methods. D. J .  M acnaughtan and A. W. Hothersall (Trans. Faraday Soc., 
1935, 31, 1168-1177).—See Met. Abs., this vol., p. 285.—A. R. P.

♦Chemical and Physical Properties of Electrolytically Deposited Metals in 
Relation to Their Structure. M. Schlotter (Trans. Faraday Soc., 1935, 31, 
1177-1181).—Electrolytically deposited metals are rarely quite pure for, in 
addition to traces of other metals and usually more or less hydrogen, they 
frequently contain anionic substances. Occluded hydrogen may be present 
as mechanically-held bubbles of gas or in  a more strongly bound form, e.g. as 
a loose chemical compound or in solid solution. Thus when electrolytic nickel 
is heated the volume of hydrogen liberated increases up to 400° C., between 
this temperature and 800° C. gas evolution slackens, bu t above 800° C. it 
again becomes brisk. In  the electrodeposition of nickel a t a given p}1 the 
hydrogen content of the m etal decreases with increase in current density, and 
a t a given current density it  increases w ith decrease in pH. In  the electro- 
deposition of metals in general there is a connection between the size of the 
crystallites of the deposit and the overvoltage and both depend on the nature 
of the anion, a higher overvoltage corresponding with a larger anion and result
ing in a higher concentration of hydrogen in the deposit. Thus zinc deposited 
from sulphate baths contains 40 c.c. and th a t from cresylsulphonate baths 
77 c.c. of hydrogen per grm.-atom. In  the deposition of copper and silver 
from iodide baths the amount of iodide contained in the deposits increases 
rapidly with increase in current density reaching 1-27% for copper with 
1 am p./dm .2; a t the same time the lattice is distorted, tending to become 
tetragonal, and the param eter is increased. Iodized silver deposits have a 
colour resembling gold, and a remarkably fine grain-size, are much harder 
than  ordinary silver deposits, and remain quite untarnished in an atmosphere 
containing hydrogen sulphide. Iodized copper deposits have a red colour, 
but become blue on exposure to sunlight. Deposits of nickel containing 
nickel oxide or hydroxide have a high lustre and dissolve in  a mixture of 
sulphuric and nitric acids leaving a black skeleton whereas ordinary nickel 
deposits are passive in the acid m ixture; the e.m.f. between the two nickels 
when used as a thermocouple is 2-5 microvolts/“ C. Ordinary chromium 
deposits owe their bluish lustre to the presence of oxide in the m etal la ttice ; 
deposits obtained from chloride solutions w ith chromium anodes resemble a 
brilliant nickel deposit and are quite free from the blue tin t.—A. R . P.

fOn Somatoid Elements of Structure in Electrolytic Metal Deposits. V. 
Kohlschiitter (Trans. Faraday Soc., 1935, 31, 1181-1188).—The nature of 
somatoids is described with reference to the recent work of K . and others 
and the mechanism of their formation and occurrence in electrolytic deposits 
is discussed from a theoretical point of view.—A. R. P.

|The Effects of Film Formation on the Structure of Electrodeposited Metallic 
Coatings. E. Liebreich (Trans. Faraday Soc., 1935, 31, 1188-1194).—See 
Met. Abs., this vol., p. 285.—A. R. P.

♦Structure and Properties of Nickel Deposited at High Current Densities. 
William Blum and Charles Kasper (Trans. Faraday Soc., 1935, 31, 1203- 
1211).—See Met. Abs., this vol., p. 287.—A. R. P.

K K
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* Contribution to the Experimental Study oi the Influence of the Support or 
Cathode on the Structure oi Electrolytic Deposits Obtained in Aqueous Solution.
Albert M. Portevin and Michel Cymboliste (Trans. Faraday Soc., 1935, <51, 
1211-1218; discussion, 1218-1231).—See M et.Abs., this vol., p. 286.—A. R. P.

t Electrode Potentials and the Form oi Electrodeposited Metals. Samuel 
Glasstone (Trans. Faraday Soc., 1935, 31, 1232-1237). See Met. Abs., this 
vol., p. 286.—A. R. P . .

♦Factors Affecting the Structure and Grain-Size of Electrodeposited Cadmium. 
S Wernick (Trans. Faraday Soc., 1935, 31, 1237-1242).—See Met. Abs., this 
vol., p. 286.—A. R. P . ., , w

♦Influence of the Basis Metal on the Structure of Electrodeposits. A. VV. 
H othersall (Trans. Faraday Soc., 1935, 31, 1242-1253).—See Met. Abs., this 
vol., p. 286.—A. R . P.

The Structure of Electrolytic Chromium. L. W right, H . H irst, and J. 
Riley (Trans. Faraday Soc., 1935, 31, 1253-1259).—See Met. Abs., this vol., 
p . 378.—A. R . P.

♦Determination of the Phase Structure of Metallic Protective^ Coatings by 
Anodic Dissolution. A. Glazunov (Trans. Faraday Soc., 1935, 31, 1262- 
1267).—See Met. Abs., th is vol., p. 285.—A. R . P.

♦Factors Influencing the Formation and Structure of Hot-Dipped Tin Coat
ings. Edw ard J .  Daniels (Trans. Faraday Soc., 1935, 31, 1277-1285).—See 
Met. Abs., this vol., p. 285.—A. R . P .

General Discussion on “ The Structure of Metallic Coatings, Films, and
Surfaces.—n . ”   (Trans. Faraday Soc., 1935, 31, 1143-1150, 1166-1168,
1218-1231, 1259-1262, 1286-1288).—See preceding abstracts.—A. R. P.

On the Metallographic Method of Investigating Hard Metals. N. M. Zarubin 
(Zavodslcaia Laboratoria (Works' Laboratory), 1934, 3, 919-926).— [In Russian.] 
The methods used in  the U .S.S.R. for preparing polished sections and etching 
hard  alloys are surveyed, and the structural characteristics of these alloys are 
described. A bibliography is appended.—D. N . S.

♦On the Process of Eutectic Crystallization and the Formation of Concentric 
Rings in Eutectic Alloys. A. A. B otchvar (Metallurg (Metallurgist), 1934, (10),
3_6). [In  Russian.] The mechanism of eutectic crystallization has been
studied by observations on the azobenzene-piperonal eutectic which solidifies 
a t  26° C. and exhibits m any of the characteristics of m etal eutectics. Normally 
crystallization is very slow, and undercooling effects readily occur. When 
solidification occurs a t 20° C. no eutectic structure can be observed, and at 
13°-20° C. separate crystals of the individual phases are first formed, and 
eutectic crystallization ensues only when these crystals come into contact with 
one another. A t still lower tem peratures the eutectic separates in a spherulitic 
form. Similar observations have been made on certain m etal eutectics; in 
hypo- and hypereutectic alloys the eutectic crystallization occurs only after 
contact of the crystals of the 2 metals. The cored effect often observed in 
eutectic alloys is a ttribu ted  to differences in the linear rate of crystallization 
w ith increase in  the local concentration of one of the constituents. In  bism uth- 
cadm ium -lead-tin  alloys which are allowed to  cool under conditions producing 
coring, the m etals will form concentric rings round one another in the order 
given, bism uth being outside and tin  inside.—N. A.

IV — CORROSION
(Continued from pp. 427-430.)

♦An Investigation of the Corrosion of Magnesium Alloys (4th Report). The 
Corrosion of Ternary Alloys of Magnesium. Susumu Morioka (Kinzoku no 
Kenkyu, 1935, 12, 322-356).— [In  Japanese.] See Met. Abs. (J. Inst. Metals), 
1932, 50, 740; Met. Abs., 1934, 1, 303. The corrosibility of ternary  alloys
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of magnesium with zinc, cadmium, tin, lead, aluminium, and antimony was 
studied. 15 series of ternary alloys were prepared by addition of 1-8%  of 
any two of these metals. In  the case of antimony 0-3-3% was added. Their 
corrosion was studied in the cast state. The following systems showed com
paratively great corrosion-resistance : magnesium with zinc-tin, zinc- 
cadmium, tin-cadm ium , tin-lead, zinc-antimony, and tin-antim ony, especially 
in the range zinc 1—3, tin  2—8% ; zinc 3—6, cadmium 1—6% (zinc -|- cadmium 

10%) ; tin  >  3, cadmium 1—3% ; tin  >  4, lead 1—6% ; zinc 1—6, antimony 
0-3-0-6%; tin  2-3, antimony <  0-8%, respectively. The effect of small 
quantities of bismuth, calcium, silicon, manganese, or cobalt added to binary 
alloys of magnesium has also been studied.—S. G.

*The Effect of Heat-Treatment on the Corrosion of Magnesium-Zinc and 
Magnesium-Aluminium Alloys. Takejirô Murakami and Susumu Morioka 
(Sci. Rep. Tôholcu Im p. Univ., 1934, 23, 612-634; and (abstract) Iron Age, 
1935, 135, (23), 10-11, 46, 48, 50).—[In English.] Translated from Kinzoku 
no KenTcyu, 1934, 11, (3), 99-116. See Met. Aba., 1934, 1, 303.—A. R. P.

♦Black Spots on Tin and Tinned Ware. Sven Brennert (Tech. Publ. Internat. 
Tin  Res. Development Council, 1935, [D], (2), 1-27).—The black spots which 
are known to form sometimes on tin  or tinned equipment exposed to  milk or 
other dairy products are shown to be produced by corrosion of tin  in accord
ance with the usual electrochemical principles. The black spots consist 
mainly of stannous oxide, and can be obtained experimentally in simple salt 
solutions, such as sodium chloride. Electrochemical investigations show th a t 
the spots do not begin to form until the tin  surface exceeds a critical “ dis
solution potential,” the value of which varies with the composition of the 
solution, bu t the spots, once formed, can continue to grow a t potentials less 
noble than  the dissolution potential. The potential of a tin  surface may 
rise to a value above the dissolution potential through the further growth of 
the air-formed film on the surface of tin  in neutral or nearly neutral solutions. 
A t weak points in this film the tin  can corrode w ith formation of black spots. 
The formation of the spots can be prevented by keeping the tin  in contact 
w ith a less noble metal (e.g. aluminium or zinc), thus ensuring th a t the 
potential is kept below the dissolution potential.—E. S. H.

♦Study of Intercrystalline Corrosion by the Luminous Diffusion Method. 
François Canac (Compt. rend., 1935, 201, 330-332).—The corrosion of a 
homogeneous and isotropic body having been studied (Met. Abs., this vol., 
p. 60) by the method previously described (Met. Abs. (J. Inst. Metals), 1933, 
53, 243), the case of a body consisting of elements not equally attacked is 
considered. Such a body is an alloy consisting of small crystallites of one 
metal in another. Briefly, the method consists in illuminating the surface a t 
different angles, and in determining for each the distribution of the diffused 
light. Intercrystalline corrosion is characterized by families of diffusion 
curves showing : (1) an initial maximum a t  the same moment whatever the 
angle of incidence ; (2) a level portion reached later as the angle of incidence 
decreases; (3) a level portion reached a t the end of time, t =  A  +  A /tan  e +  
tan  a (a =  angle of incidence, e =  angle of reflection), if the incident and the 
diffused rays are on opposite sides of the normal ; (4) th a t the initial values 
are proportional to cot a  if the internal face of the crevice diffuses and if the 
incident and the diffused rays are on the same side of the normal.—J . H . W.

♦On the Comparison of Acid-Resistivity of Various Ferrous and Non-Ferrous 
Acid-Resistant Alloys. Shigenori Kanazawa and Hikozo Endo (Kinzoku no 
Kenkyu, 1935, 12, 280-296).—[In Japanese.] The acid-resistances of about 
30 alloys—ferrous, nickel-base and copper-base—were studied in 20%  aqueous 
solutions of hydrochloric, sulphuric, and nitric acids a t  50° C., and alloys are 
recommended for use in  contact w ith these acids. The work is to be 
continued.—S. G.



»Resistance of Alloys to Pit-Water. A. L S ^ H i n  a n d  V .  m .  Shpeizman 
(Sep. Central Inst. Metals (Leningrad), No. 17, 1934, 222-233, C. AOs., 1 woo, 
29, 5401).— [In  Russian, w ith German summary.] In  studying the resistance 
of metals in sulphuric acid solution (pn =  1), under conditions sim 
those in pumping mine w ater through pipes, 3 kinds of metals were inves
t ig a te d : (1) grey cast iron w ith small amounts of phosphorus, copper, tin 
and copper, antimony and copper, molybdenum or molybdenum and copper; 
(2) special alloys of the Monel type, Nimol, Ni-Resist, and stainless high- 
chromium cast-iron; (3) bronzes. The last were used for comparison. In 
group (1) the most resistant metals were tin-copper and antimony-copper 
cast-iron samples; however, these were no t so good as the bronzes. In  (2) 
the m ost resistant was stainless chromium cast-iron, which was many times 
more resistant to corrosion than  the bronzes. Tests were also made with 
natu ra l pit-w ater.—S. G. _______________

V —  PROTECTION
(Other th an  Electrodeposition.)

(Continued from pp. 430-432.)

»The Hardness of Sprayed Metal Layers.  Kessner and Th E verts (Z
Metallkunde, 1935, 27, 104-107; and (abstract) Met. Ind . (Lonrf.), 193o, 46 
700).— Since the hardness of sprayed m etal films depends on the oxide content 
and on the tem perature a t  which the sprayed particles are quenched by impact 
w ith the article being sprayed, the hardness is decreased by raising the tem pera
tu re  of the article, by  bringing the pistol closer to  the article, and by usmg a 
reducing flame in the pistol. The condition of the sprayed film is also afiected 
by the rate  of feed of the wire through the pistol, the  pressure and oxygen 
content of the  gases bu rn t in  atom izing the m etal, and the tim e which elapses 
between the application of successive layers, hence the  hardness is increased 
by using high gas and air or oxygen pressures, since th is raises the temperature 
of the m etal and results in  more severe cooling on im pact and in more oxidation 
of the particles. Curves are given showing the effects of these various con
ditions on the scratch-hardness of the  films.—A. R . P.

Care and Preservation of Bronze Statues. Wesley Lam bert (Met. Ind.
(.Lond.), 1935, 47, 106).—A brief consideration of the cleaning agents and
protective coatings available for the preservation of bronze statues.

—J . H. VV.
Painting Magnesium Alloys. H. A. Gardner, G. G. Sward, and L. P. 

H a rt (Nat. P aint Varnish Lacquer Assoc. Circ. No. 482, lJo5, li'Z loo; o. 
Abs., 1935, 29, 5680).—Chemical pre-treatm ent of magnesium alloys improves 
pain t adhesion to such surfaces. Aqueous suspensions of zinc chromate, lead 
chromate, zinc oxide, titanium  oxide, and carbon-black pigments mhibi 
corrosion, the best being zinc chromate and carbon-black. Corrosion- 
inhibitive pigments counteract the action of corrosion-stimulative pigmen s. 
Lead oxides, which are corrosive in aqueous pastes, gave good results in some 
pain t vehicles. Most organic vehicles are no t detrim ental to magnesium 
alloys. Alkyl and phenolic resin-tung oil varnishes make good vehicles. 
Baking usually improves the adhesion of coatings, lin ish ing  coats may be 
ordinary exterior finishing m aterials.—S. G.

fThe Manufacture of Tinplate. Daniel H . Dellinger (Mines Mag., 1935, 
25, (5), 11-15; (6), 19-21, 23; (7), 18-21, 23).—Modem practice in  the manu
facture of tinplate is described in detail, including the rolling, annealing, and 
pickling of the sheet iron, the tinning operation, and methods of testing the 
sheets.—A. R . P.

On the Tinning of Galvanized Sheet Iron. (Harbison.) See p. 474.
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Zinc Ammonium Chloride : Its Place in Modern Galvanizing (Conclusion).

H. G. Hobbs (Iron Age, 1935, 36, (3), 18-21, 92-93).—See Met. Abs., this 
vol., p. 348. The application of zinc ammonium chloride as a  flux in the 
galvanizing of pipe, nails, wire, buckets, boilers, drums, and line hardwear 
is reviewed.—J. H. W.

♦Improvement of the Quality of Metallic Coatings by the Use of Non-Metallic 
Intermediaries and Supports. H. Reininger [Trans. Faraday Soc., 1935, 31. 
1268-1276).—See Met. Abs., this vol., p. 386.—A. R. P.

Protection of Materials in Aeronautics. Gaston Dixmier [Recherches et 
Inventions, 1935, 16, 346-348; C. Abs., 1935, 29, 5288).—A general dis
cussion of the application of tests to protective materials (paints, &c.) used 
in aeronautics to determine their actual value in use.—S. G.

VI.— ELECTRODEPOSITION

(Continued from pp. 432-434.)
Barrel Plating Technique. E. J . Dobbs [J. Electrodepositors'' Tech. Soc., 

1935, 10, 125-128; and Met. Ind. [Lond.), 1935, 47, 41-42).—Three types of 
barrel plating p lan t are described and illustrated. Celluloid and Bakelite 
fabric can be used for barrels for acid electrolytes bu t rubber is proof against 
all solutions used for barrel plating. Compositions of electrolytes and typical 
operating conditions for plating steel and brass are given; a cream of ta rta r 
dip after swilling is advantageous to prevent staining. Ample swilling and 
drying-out facilities are necessary. Hot, non-resinous sawdust in a rotating 
barrel is recommended for drying out.—A. I. W.-W.

Moving Cathode Plating Plants. E. E . Halls (Machinist [Eur. Edn.), 
1935, 79, 402^03e).—A brief description of a moving cathode plating equip
m ent is given and a comparison is made of such a plant with a stationary 
vat plant of similar capacity.—J . H. W.

Chromium Platings of High Corrosion- and Heat-Resistance. G. H uth 
[Emailletech. Monats-Blatter, 1933, 9, (2), 13-14; Ceram. Abs., 1933, 12, 
199).—A brief description is given of some chromium plating processes which 
produce deposits with high resistance to corrosion and to heat.—S. G.

The Electrodeposition of Chromium. E. A. Ollard [Met. Ind. [Lond.), 
1935, 47, 89-91, 185-188).—Discusses further points in practical chromium 
plating connected w ith the care and maintenance of anodes and solution 
(see also Met. Abs., this vol., p. 350).—J . H. W.

Nickel-Chromium Processes. Hans Hornauer [Emailletech. Monats- 
Blätter, 1933, 9, (3), 20-22; Ceram. Abs., 1933, 12, 236).—Gives details of 
several chromium plating processes, showing the effect of tem perature of 
bath, bath  compositions, &c., on the resulting deposit.—S. G.

*A New Method of Electrodepositing Metals and Alloys [Copper and Silver]. 
M. Schlotter [Oberflächentechnilc, 1935, 12, 45-16).—Dense, bright, and firmly 
adherent deposits of copper and silver, superior in appearance to those 
obtained from the usual cyanide baths, can be obtained from solutions con
taining thiocyanates of the metals by operating a t 0-5 v. w ith a current 
density of 1 am p./dm .2. The preferred silver bath  contains silver th io
cyanate 33 and sodium thiocyanate 20 grm ./litre and the copper bath  copper 
thiocyanate 40, ammonium thiocyanate 200, and sodium sulphite 10 grm ./ 
litre ; in both cases small amounts of colloidal brighteners may be added.

  A  R  p

♦Experiments with a View to Determining the “ Index of Uniformity of 
Thickness ’ of Deposits and the Throwing Power of Nickel and Chromium 
Plating Baths. A. Portevin and M. Cymboliste [Quatorzième Congr. Chim. 
Indust., Paris, Preprint, 1934, Oct., 17 pp.).—A method is described of deter
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mining the throwing power of plating baths by using an L-shaped test-piece 
made up of numerous small sheets of metal, the gain in weight on plating of 
which is readily determ ined; some results obtained on various nickel and 
chromium plating baths are shown graphically and briefly discussed.

—A. R. P.
Black Nickel. Joseph L. Downes (Monthly Rev. Amer. Electroplaters’ 

Soc., 1935, 22, (8), 17-22).—Good hard deposits of black nickel are obtained 
from a solution containing nickel sulphate crystals 10, nickel ammonium 
sulphate crystals 6, zinc sulphate crystals 5, and sodium thiocyanate 2 oz./ 
gall, operated a t  1-1-5 am p./ft.2 a t  65°-78° F . (18°-26° C.). The pa must 
be kept a t 6-6-6-8 and the cathodes moved a t  20-25 in./m inute. The average 
deposit obtained contains nickel 52, zinc 7-5, and sulphur 14%, and since it 
is decidedly porous i t  offers little  resistance to  corrosion; when the finish is 
to be applied to ferrous metals, therefore, a  good undercoat of bright nickel 
should first be given. The sulphur content of the solution is an im portant 
consideration, since if i t  falls too low the nickel content of the deposit will be 
low and the sulphur content high. Carbon anodes are preferable to soluble 
anodes, the composition of the solution being kep t fairly constant by suitable 
additions.—A. R . P.

Electrodeposition of Tin. A. L. Shields (Monthly Rev. Amer. Electro
platers' Soc., 1935, 22, (7), 15-25; discussion 26-34; and (abstract) Iron 
Age, 1935, 135, (25), 27-28).—The following conditions are recommended for 
tin-plating refrigerator parts : electrolyte : sodium stannate 6-12, sodium 
hydroxide 2, sodium acetate 4 oz./gall.; tem perature 75° C.; current 
density 25-30 am p./ft.2 a t  3-5-4-5 v . ; anodes : tin  and iron w ith a ratio of 
surface area of 2 : 1; plating tim e 30-35 minutes. Frequent analysis of the 
b a th  for tin  and free alkali is necessary and sodium stannate m ust be added 
to  make up any deficiency in  the tin  content. The cleaning of the parts to be 
plated is described and practical hints on operating the b a th  to  get consistent 
results are given together w ith details of methods of analysis.—A. R . P.

*Electrodeposition of Tin for Refrigerating Purposes. E. A. Johnson (./. 
Electrodepositors’ Tech. Soc., 1935, 10, 119-124).—An analytical record over 
a period of 3 m onths of a tin-plating solution made up from stannous chloride, 
potassium  hydrate, and glutenoid. Good throwing power was im portant to 
ensure adequate covering of complicated structures such as plate and fin 
coils which were p lated after assembly. A weak solution and low current 
density were found to  favour throwing power, which was of more importance 
than  rap id ity  of ou tpu t. D ragout losses necessitated large additions to 
m aintain  the electrolyte.—A. I . W.-W.

On the Tinning of Galvanized Sheet Iron. R alph W . Harbison (Metall
börse, 1935, 25, 1011, 1043).—The appearance and resistance to corrosion of 
galvanized iron are considerably im proved by applying a  th in  coating of 
electrolytic tin . Good results are obtained from a  bath  containing sodium 
stannate  70-75, sodium acetate 10-15, sodium hydroxide 5-6, and sodium 
perborate 0-75-1-5 grm ./litre operated a t  75°-80° C. w ith 4-6  v. a t  a current 
density of 2-6 am p./dm .2. A ddition of small quantities of starch or, prefer
ably, potassium  resinate improves the brightness of the deposit. Steel sheet 
and pure tin  anodes w ith a surface area ratio  of 3 : 7 should be used and the 
free alkali content should be carefully controlled.—A. R . P.

Zinc Plating. J .  F . Calef (Monthly Rev. Amer. Electroplaters’ Soc., 
1935, 22, (7), 36-47).—Progress in  zinc plating from a  cyanide b a th  during 
recent years is summarized and a brief account of modern practice is given. 
The best deposit from the point of view of colour and brightness is obtained 
from  a  b a th  containing zinc cyanide 4-5, free sodium cyanide 4-5, sodium 
hydroxide 3-5-4-5, sodium fluoride 0-5-1, and gum arabic 0-1-0-15 oz./gall.

—A. R. P.
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The Evolution oi the Plating Bath. H. J .  T. Ellingham (J. Ehdrodepositor.s1 
Tech. Soc., 1935, 10, 109-118).—An historical survey w ith dates from 1801.

—A. I. W.-W.
Practical Results of Electrodeposition Researches.  (Met. Ind . (Land.).

1935, 47, 237-239).—Outlines the results of investigations carried out by the 
D epartm ent of Scientific and Industrial Research and the British Xon-Ferrous 
Metals Research Association.—J. H . W .

VII.-ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than  Electrodeposition.)

(Continued from p. 435.)
*Eutectic Galvanic Elements. ------  (Zhumal Obstchei K him ii (J. Gen.

Chem.), 1934, [A], 4(66), (8), 1094-1101).—[In Russian.] The galvanic 
cells Cd CdCL, or CdS04 B i-Sn-Pb alloy; Al|AlCl3XaCl[Cu; Bi CdCL,|Cd, 
Zn ZnS04iCu were investigated. In  the first three a eutectic is formed on the 
more noble m etal exactly as though i t  had crystallized out of a molten mixture 
of the metals. The source of the e.m.f. is the free energy of the formation 
of the eutectic, and vanishes when the more noble m etal is wholly covered by 
the eutectic, since equilibrium between the two electrodes is thereby attained. 
A t tem peratures above the melting point of the eutectic the e.m.f. does not 
vanish, since the eutectic melts and flows away, exposing a fresh surface.

—M. Z.
*The Cathodic Film in the Electrolytic Reduction of Aqueous Chromic Acid 

Solutions. Erich Müller [with Donald W. Light] (Trans. Faraday Soc., 1935, 
31, 1194-1203).—See Met. Abs., this vol., p. 302.—A. R. P.

VIII.— REFINING

(Continued from p. 435.)

The Vacuum Distillation of Metals, n .—Refining Tin and Lead by 
Evaporation in a High Vacuum. W. K roll (Met. Ind . (Lond.), 1935, 47, 
155-156).—Lead and arsenic are almost completely removed from tin  by 
vacuum distillation, antimony and silver to a lesser degree, and copper and 
iron scarcely a t all. In  the vacuum distillation of lead, tin , copper, and 
silver all rem ain in  the residue, arsenic is completely driven ofi and antimony 
partly  so. The percentage of bismuth is not reduced in the residue for low 
bismuth contents (e.g. 0-37%), bu t was reduced from 50%  in the alloy to 
39% in the residue. Zinc is almost completely removed a t 603" C., and 
appreciably so a t  even 374° C. The vacuum was in the range below 0 001 mm. 
of mercury.—J. H . W. ______________

IX.— ANALYSIS

(Continued from pp. 435-437.)

*Use of 8-Hydroxyquinoline in Determinations of Aluminium, Beryllium, 
and Magnesium. Howard B. Knowles (J. Res. Rat. Bur. Stand., 1935, 15, 
87-96; S a t. Bur. Stand. Research Paper Xo. 813).—The methods commonly 
used for precipitating A1 by 8-hydroxyquinoline from CH3COOH solution, 
buffered w ith CH3COOXH4,"do not sufficiently define the conditions requisite 
for complete precipitation. A method is described in which A1 is precipitated 
as the oxyquinolate from a solution which has been partially  neutralized 
w ith X H 4OH, using bromocresol purple as indicator. Results obtained in 
the separation of A1 from Be and Mg, and in the separation of Be in  the 
presence of Al, Fe, Ti, and Zr, by this method, are given.—S. G.
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* Rapid Method oi Aluminium Alloy Analysis. I. J . Klinov and T. I. Arnold
{ZavodskaiaLaboratoria (Works'1 Laboratory), 1934, 3, 894-895).— [In Russian.] 
Si, Cu, and Fe are determined colorimetrically.—I). N. S.

♦Determination oi Small Quantities oi Aluminium in “ Special ” Iron-Contain
ing Copper-Zinc Alloys. M. M. Shubin (Zavodskaia Laboratoria (Works' 
Laboratory), 1934, 3, 889-893).— [In Russian.] The precipitate of AI(OH)3J- 
Fe(O H )3 obtained in  the usual way is dissolved in  H 2S 0 4 and the Fe separated 
by addition of N a2S to the feebly ammoniacal ta r tra te  solution. The A1 is 
then precipitated from an aliquot portion of the filtrate w ith (NH4)2H P 0 4 after 
removal of H 2S and neutralization. In  a 5 grm. sample containing 1-8% Fe and 
0-10% Al, the quantity  of the la tte r could be determined w ith 0-01% accuracy.

—D. N. S.
♦On the Colorimetric Determination of Aluminium with Alizarin “  S.” A. P.

Mussakin (Zavodskaia Laboratoria (Works’ Laboratory), 1934, 3, 1085-1088).— 
[In  Russian.] A tack’s m ethod is modified by adding the neutral standard Al 
solution to  the alizarin “ S ” solution un til the colour matches th a t of the 
solution under exam ination (containing an equal am ount of alizarin “ S ” ).

—D. N . S.
The Spectrographic Analysis of Aluminium and Aluminium Alloys. A. G. C.

Gwyer (Metallurgist (Suppt. to Engineer), 1935, 10, 48).—A brief review of the 
subject. The advantages and disadvantages of the method are discussed.

—R. G.
The Determination of Bismuth in Copper. ------- (Chem. Trade J ., 1935,

97, 31).—See also Met. Abs. (J. Inst. Metals), 1933, 53, 367. The method 
proposed by the Chemical Sub-Committee of the Fiscal Policy Jo in t Committee 
of the Brass, Copper, and Nickel Silver Industries is as follows : the metal 
(2 grm.) is dissolved in H N 0 3 and the solution evaporated w ith 3 c.c. of 
H 2S 04 until copious fumes are evolved. The mass is dissolved in  30 c.c. of 
H 20 , 1 grm. of citric acid is added, followed by N H 4OH un til a clear blue 
solution is obtained then by KCN solution un til the blue colour is discharged, 
and the Bi is extracted by shaking the solution, diluted to 200 c.c., with 
successive 10 c.c. volumes of a  0 -1%  solution of diphenylthiocarbazone in 
CHClj. The CHCI3 layer is evaporated to a small volume, 1 c.c. of H 2S 04 is 
added, and heating is continued un til the acid fumes strongly, H 20 2 being added 
as required to destroy organic m atter. The solution of the Bi is then diluted 
and the Bi determined colorimetrically by the usual iodide method.—A. R. P.

♦On the Colorimetric Determination of Cerium and Titanium by Gallic Acid.
F. M. Schemjakin (Zavodskaia Laboratoria (Works’ Laboratory), 1934, 3, 1090- 
1091).—[In Russian.] (1) A standard solution is prepared by mixing 2-7 c.c. 
of Ce(N 03)3, containing about 5 x  10‘5 grm./e.c. Ce with an equal volume of 
0 001V-gallic acid under a protective film of 2 c.c. of ether or toluene. On 
addition of 5 3 c.c. of 0 • 1 .Y-XH4()IT containing l°/0 N a2S 04 a  blue solution is 
formed. The sensitivity of the method is 1 x  10 5 grm./c.c. (2) A standard 
solution is prepared by mixing 4 c.c. of 5%  solution CH3C 02Na, 8 c.c. of 1% 
gallic acid and from 3 x  10 '  to 1 x  10 4 grm./c.c. T i and diluting to 50 c.c. 
The sensitivity is 3 x  10~7 grm./c.c. Fe, Mo, W, V, Cr, and Ce interfere.

.  , . —D. N. S.
Analysis of Chrome-Nickel Alloys Using Perchloric Acid. Frank W.

1935, 24, (3), 4-5).—The alloy is dissolved in ho t 35% 
i and the solution evaporated un til the acid evolves copious fumes * 

heating is continued for 10-15 minutes to render the S i02 insoluble and to 
oxidize the Cr to C r03. After cooling, the solution is diluted, the SiO« 
collected, and the filtrate titra ted  for Cr w ith F eS 04 and K M n04. The titra ted  
solution may be used for the determ ination of N i by the glyoxime method 
after addition of tartaric acid and neutralization w ith N H 4OH. Mn m ust be 
determined on a separate sample by the persulphate method.—A. R. P.
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The Separation of Columbium and Tantalum. D. D. Peirce (J. Amer. 
Chem. Soc., 1931, 53, 2810).—A brief letter. P  has found th a t Cb may be 
electrolytioally deposited from a saturated solution of Na2C 0 3 containing 
ignited Cb20 5 with a current density of 3 am p./dm .2 a t 103° C. The cathode 
used was of copper. Ta is no t deposited in  similar conditions.—L. A. 0 .

♦A New Method of Fractional Detection of Copper. L. M. Kulberg (Zhurnal 
Prikladnoi K him ii (J. Applied Chem.), 1934, [B], 7, (6), 1079-1080).— [In 
Russian, w ith German summary.] When Cu is displaced from HC1 solution 
by metallic Sn and the deposit agitated w ith a solution of ZnS04 containing 
(NH4)2Hg(SCN)4, a characteristic purple precipitate is obtained. The method 
is applicable in the presence of all cations, is sensitive to 10“7 grm. Cu, and is 
very rapid.—M. Z.

♦A Note on the Preparation of Silver-Free Copper. Bart. Park  {J. Amer. 
Chem. Soc., 1930, 52, 3165-3166).—For spectrographic purposes, Cu was 
purified from Ag by triple recrystallization of the sulphate followed by electro
lysis of the solution between P t  electrodes, in stages. The m etal deposited 
subsequent to the first 12 grm. was found to show no trace of the Ag line a t 
3181 which is the most persistent and capable of revealing the presence of as 
little as 0 0002% Ag.—R. G.

* Adaptation of the Dimethylglyoxime-Benzidine Test for Cobalt to the Usual 
Scheme of Quantitative Analysis. Alfred W. Scott (J. Amer. Chem. Soc., 1933, 
55, 3647-3648).—The method gave satisfactory results even when the con
centration of Ni was 50 times th a t of Co. L. A. 0 .

*The Quantitative Precipitation of Sulphides in Buffered Solutions. I. 
Cobalt Sulphide. Malcolm M. Haring and M artin Leatherm an (J. Amer. 
Chem. Soc., 1930, 52, 5135-5141).—Conditions for quantitative precipitation 
are given. The CoS is ignited to oxide, reduced in  H 2, and weighed as Co. 
The effect of variation in  acidity on the precipitation is described.—R. G.

Determination of Small Quantities of Germanium in the Presence of Arsenic. 
S. A. Coase (Analyst, 1934, 59, 747- 749).—Electrolysis of an alkaline solution 
of germ anate and arsenate results in  complete removal of the Ge as GeH4, 
which is evolved together w ith H 2 a t  the cathode. Passage of the gases 
through a hot tube affords a Ge mirror, which is then compared w ith th a t 
obtained from solutions containing a known weight of Ge.—A. R . P.

♦Volumetric Determination of Lead in Alloys Containing Tin, Antimony, and 
Copper. N. A. Tananaeff (Zavodskaia Laboratoria (Works' Laboratory), 1934, 3, 
983-984).— [In Russian.] The P bS 04 precipitate obtained in the usual way 
is boiled w ith an excess of 0TA -N a2CO3 for 15 minutes, the P bC 03 filtered off, 
and the excess alkali titra ted  in  the filtrate.—D. N. S.

Some Newer Qualitative Tests for Lead. C. Franklin Miller (Chemist- 
Analyst, 1935, 24, (3), 17).—A nitra te  solution of Pb gives a bright blue 
colour when treated w ith Jg its volume of a 20%  solution of resorcinol in 
C2H 5OH followed by N H 4OH in slight excess, covered w ith a layer of nujol, 
and set aside overnight. Cd and Zn give similar colours. The diphenylthio- 
carbazone and tetram ethyldiam inodiphenylmethane tests for Pb are also 
described.—A. R. P.

♦The Use of the Antimony Electrode in the Electrometric Estimation of 
Magnesium. B. B. Malvea and Jam es R. W ithrow (J . Amer. Chem. Soc., 
1932, 54, 2243-2247).—The Sb electrode made of commercial stick Sb was a 
satisfactory substitute for the hydrogen electrode in the electrometric estim a
tion of Mg in its salts and in mixtures of Ca and Mg salts. Ca to the ex tent 
of 8-25 times the am ount of Mg did not interfere. The minimum concentration 
of MgO was 0 10 grm. in  150 c.c. of solution. A t low dilutions the results were 
unsatisfactory if Ca was present in any appreciable am ount, or was even 
equivalent in am ount to the Mg.—L. A. 0 .
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*The Quantitative Precipitation of Sulphides in Buffered Solutions, n .— 
Nickel Sulphide. Malcolm M. H aring and Benton B. W estfall (J. Amer. Chem. 
Soc., 1930, 52, 5141-5145).—The conditions necessary for the quantitative 
precipitation are described. I t  was found th a t adsorption of sulphides on 
glass surfaces appeared to vary w ith the state of strain  of the glass.—R. G.

Volumetric Determination of Silver. K . Bihlmaier (Mitt. Forschungsinst. 
Edelmetalle, 1935, 9, 52-59).—The thiocyanate m ethod is described with 
special reference to its use in  the analysis of silver alloys.—A. R. P.

^Investigations into the Analytical Chemistry of Tantalum, Columbium, and 
Their Mineral Associates. XXIX.—Separation of Tungsten from Niobium, 
Tantalum, Titanium, and Zirconium. A. R . Powell, W. R . Schoeller, and C. 
Jah n  (Analyst, 1935, 60, 506-514).— In  the ordinary course of an analysis the 
W, Ta, Nb, and some or all of the Ti and Zr are obtained as a  m ixture of 
oxides which presents m any difficulties in separation since some of these 
elements interfere w ith the normal reactions of others. From  adm ixture with 
T i0 2, W 0 3 may be separated by fusion w ith N a2C 0 3 and leaching of the fused 
cake w ith 10% NaOH, the T i0 2 remaining insoluble. This method is un 
satisfactory in the presence of Nb and T a ; complex mixtures, therefore, should 
be fused with 4 grm. of K 2C 03, the cake extracted w ith H 20  and the solution, 
w ithout filtration, digested on the w ater-bath w ith a solution of 1 grm. of 
MgS04 and 2 grm. of N H 4C1, which precipitates all the metals except W. 
The filtrate is acidified with HC1, made ju s t neutral w ith N H 4OH and boiled 
w ith N H 4C1, tannin, and cinchonine to recover the W. The precipitate is 
digested w ith HC1 to dissolve the Mg, neutralized and boiled with CH3-C02NH4 
and tannin to recover the Ta, Nb, Ti, and Z r ; the ignited precipitate should 
again be treated  as before to ensure complete removal of the W .—A. R . P.

*Phenylarsonic Acid as a Reagent for the Determination of Tin. J . S. 
Knapper, K . A. Craig, and G. C. Chandlee (J. Amer. Chem. Soc., 1933, 55, 
3945-3947).—This method separates Sn quantitatively  from a number of 
elements commonly occurring w ith it  in alloys, b u t no t from Zr or Th.—L. A. 0 .

*New Methods of Determining Zinc. B. P . Zelenetski (ZavodsJcaia Labora- 
tona (Works' Laboratory), 1934, 3, 1081-1085).— [In  Russian.] Four methods 
are described: (1) ZnS is precipitated from an acetate solution by H 2S, the 
excess of which is expelled by boiling, N H 4OH and A gN 03 are added, and the 
precipitate of Ag2S thus obtained is dried and w eighed; (2) the ZnS obtained 
as above is treated  with standard  I  solution, excess of which is titra ted  with 
N a2S20 3; (3) the Zn is precipitated as ZnS in  the absence of CH3 C 02H, with 
continuous neutralization of the mineral acid formed (methyl orange indicator), 
the excess of H 2S is boiled off, the ZnS dissolved in  K M n04 and H 2S 04, 
H 2C2O4 added to decolorize the solution, and the excess determined by titra tion  
w ith the same K M n04; (4) H ?S is passed through the cold, accurately neu tra
lized solution, and the mineral acid formed is constantly neutralized with 
ammonia (methyl orange indicator).—D. N. S.

Rapid Separation and Determination of Zinc in Gold and Bronze Pigments 
Frederick G. Germuth (Chemist-Analyst, 1935, 24, (3), 10-11).—Zn may be 
removed from m etal powders containing i t  in association w ith Cu or Sn by 
digesting the powder with 2A-HC1 a t 40°-50° C. for 5 m inutes; the resulting 
solution is free from interfering im purities and, after filtration, can be titra ted  
directly with K 4Fe(CN)?.—A. R. P.

*The Metallic Precipitation of Zirconium. Howard S. Gable (J. Amer. 
Chem Soc., 1930,. 52,.3741).—A prelim inary note. Zr(S04)2 was found to be 
soluble in CH3OH. The solution was treated  with metallic Zn which became 
covered with a dark deposit, H 2 being evolved. This deposit was scraped off 
and treated  with HC1 when any Zn removed w ith i t  was dissolved, leaving 
Zr on the bottom  of the container. The reactions taking place were : Zn +  
H 2S 0 4 ---- >- ZnS04 +  H 2 and 2Zn +  Zr(S04)2---- >■ 2ZnSO„ +  Zr.—L. A O



A Rapid Method for the Determination of Sulphur in Ferromagnetic Alloys.
Beverly L Clarke, L. A. Wooten, and C. H . Pottenger (Irulvst. and Eng. Chem. 
r Analyt. Edn.}, 1935, 7, 242- 244).—Combustion of Ni alloys in 0 2 requires a 
very high temp, to ensure complete elimination of the S as S 0 2. A quicker 
^otVmd^for determining S in these alloys comprises heatmg 10 grm. m  an 

H ,fo r 1 hr. . t  1100;-1200" C .n d  c o s t i n g  f t .  
W S in 30 c c  of 5%  ammoniacal C d(N 03)2 solution; the solution is then 
Rented with 10 c c  of 0-lA-AgNOj to convert the CdS precipitate to Ag2S, 
f i t e S ,  m“ e " .i'd% Sft HNO? .» 3  ti tr .te d  with NH.CNS to deft,m ine f t .  
excess of Ag. Alternatively the CdS may be determined lodometneally. ^

New Analytical Methods in Metallurgy. M. Niessner (Metallwirtschaft, 
1935 14 322-324).—A review of the advances made during the last 20 years 
in the analytical chemistry of the metals, with especial reference to Feigl s 
drop reactions.—v. G . ______________

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

(C o n tin u ed  fro m  p . 437 .)

♦Fippfrnn-ODtical Photography by Means o£ Electrons Released Photo-
1934’ 15’ 579; T58V)- - 1vr r 7 o r te 1g9e9a Diskussionen auf dem 10 Deutschen Physiker- u. Mathematikertages, 1934,

Sent Apparatus employing a magnetic electron-microscope for the examm -
tkm of photo cathodes is described. The power of the m e t h o d  employed is
illustrated by a comparison of the surfaces of various metals photographed
bv the apparatus and by ordinary light. The method is applied to platinum
in order to investigate the effects of gas charge and crystal structure on the
distribution of emission from the metal.—J. fc>. G. i .  Temperatures

»Method for Carrying Out Microscopic Investigations at Low Temperatures.
„ ^  1 7 p t , L ;  7  1935 36 451- 452).—Deposition of water vapour on the

T e n d o n  f t .  U , n &  being e r .m in .d  i .  p rev .n ttd  
bv the use of a protective water-free atmosphere produced by the evaporation 
of hq nd air sohd carbon dioxide, ether, &c. Apparatus employing liquid 
air, enabling microscopic investigations to be carried out down to -  120 C.

13 S rAppamtusSfor Electron Diffraction at High Voltages. G. P. Thomson 
(T rm s Z X  s o l  1935, 31, 1049-1051 ) .-S e e  Met. A h,., this - 1 ^ 3 0 5 .

X I PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

(Continued from pp. 438-440.)
t i  j  rr -r a TTallowav (Heat-Treat. and Forging, 1935, 21,

377? " l - T h H , . . ' S y  of'testing .n d  f t .  instrum ent» for ouking  f t .  te s t .  »re

d” S . f L “ S m i n in g  f t .  » »  buckling

L k b o d 0. Vrbr.Hons S.M .

1935 X I .  Physical and Mechanical Testing, &c. 479
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been constructed based on the principle th a t a  pencil of ultra-acoustic waves 
passes through homogeneous m etal w ithout reflection, b u t is reflected when 
striking a cavity. The mirror-like surface of transform er oil placed on the 
specimen on the opposite side to th a t on which the waves impinge, serves as the 
indicator of the transm itted  waves which are reflected on to  a  screen as ripples 
when the specimen is homogeneous. A quartz v ibrator w ith a  frequency of 
500-2000 kilocycles is used to produce the ultra-acoustic vibration.—D. N. S.

New Fatigue Tester. ------ (Iron Coal Trades Rev., 1935,131, 275).—A new
type of fatigue tester for sample steel bars is described, which can also be 
adapted for testing non-magnetic metals. The bar is supported a t  its two 
nodes and vibrated electromagnetically, thus allowing a large num ber of cycles 
of stress to be applied in a relatively short time. By measuring the deflection 
of the bar a t an antinode, the actual stress applied can be calculated using the 
modulus of elasticity E  determined from the frequency of the vibrating bar. 
The number of cycles before failure is indicated by a recorder. A means of 
tripping the gear on the occurrence of a crack in  the specimen is provided.

—L. A. 0 .
A Method of Testing Weld Seams. H. Schmuckler (./. Amer. Weld. Soc., 

1935, 14, (7), 16-17).—The conical m illing-cutter apparatus is described, and 
applications for testing seams, cutting out bad parts, and machining the ends 
of fillet-welds in order to improve fatigue-strength, are discussed.—H. W. G. H.

R AD IO LO G Y.
* X-Ray Illumination. Method of Sliding Beam. Determination of Live Sec

tion. M. D. Wosdwischenski (Zavodskaia Laboratoria ( Works' Laboratory),
1934. 3,911-914).—[In  Russian.] A m ethod is described for the X -ray examin
ation of welded seams of various complex profiles which do no t perm it the 
X -ray plate to be placed close to the point under exam ination ; i t  consists in 
placing the film parallel to the axis of the X -ray pencil so th a t the points of 
porosity can be found by measuring the intensity of the blackening of the film 
from the sliding ray  pencil along its surface. I t  is possible in certain cases by 
microphotometry of the film to determine their section by the w idth of the 
maxima on the photomicrograph.—D. X. S.

Critical Study of Possibilities of Measurement of Elastic Stresses by X-Rays.
H. B. Dorgelo and J .  E. de Graaf {De Ingénieur, 1935, 50, e31-35; C. Abs.,
1935, 29, 5047). [In  Dutch.] The X -ray spectra of specimens of various 
metals (aluminium, iron) under stress were studied, Co radiation was used for 
steel, Cu radiation for aluminium. The location of the ring patterns obtained 
was determined w ith 0 01 mm. accuracy, corresponding to a minimum stress

, kg./mrn. for iron (1 kg./m m .2 for aluminium). Several reasons are 
advanced for the conclusion th a t other mechanical methods, e.g Martens 
stress meter, are preferable for such work.—S. G
la  ° î R e n a is  by Means of X-Rays. L. Triau (Electricité, 1935,
19, 106 111 6 . Abs., 1935, 29, 5047).—A general discussion and explanation
of the use of X-rays for examining the structure of metals and detecting defects
in welds, w ith a description of the instrum ents used. S. G.
q X Ray Examination of Welds. R. A. Stephen (Iron and Steel Inst. 
Symposium on Welding of Iron and Steel, Group 4, Advance Copy, 1935).— 
The advantages of the method are emphasized and brief details of the 
technique for examining butt, lap, and tee welds are given. The types of defect 
to be found in M.S. welds are described and some examples are illustrated.

—H. W. G. H.
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XII.— TEMPERATURE MEASUREMENT AND CONTROL
(C o n tin u ed  fro m  p . 440.)

iThe Installation and Maintenance of Thermo-Electric Pyrometers. G. H. 
Barker (MetaUurgia, 1935, 12, 57-58, 87-89, 121-122).—The operating prin
ciples of thermo-electric pvrometry, and the construction of the indicating, 
recording and controlling instruments, and their sensitive elements are dis
cussed, and consideration is given to im portant factors in the construction and 
use of pvrometers, e.g. the metals used, protecting tubes, installation of thermo
couples,' running of compensating leads, the resistance of the thermo-electric 
circuit,’ and the checking of installed pyrometers. Brief consideration is 
also given to the principle, standardization, and uses of radiation pyrometers.

—J. W. D.
Thermo-Electric Pyrometers as Applied to Workshop Practice. G. W.

Ashton (Medi. World, 1935, 97, 325-326).—Practical rules for the use and care 
of thermo-electric pyrometers are discussed.—F. J .

XIII.— FOUNDRY PRACTICE AND APPLIANCES
(C o n tin u ed  from  p p . 440—111.)

tBrass Die-Castings. -------  (Met. Ind. (Lond.), 1935, 47, 127-131).—An
informative review of modem die-casting methods and machines.—J. t i .  \\ .

t Propeller Manufacture. Wm. Ashcroft (MetaUurgia, 1935,12, 1 J i—110). 
Some principles involved in  the manufacture of propellers are discussed 
including improvements which have been made in  propeller design as a result 
of experimental and research work, the preparation and building of moulds, 
the metals used, and the melting and casting procedure. Special consideration 
is riven to  some of the problems associated w ith the metals used, particularly 
the high-tensile brasses which have been developed in  order to  meet the 
erosion which occurs in  high-speed propellers, and the necessity for stn c t 
supervision in dealing w ith the composition, as well as the melting and ca&ting 
of such alloys, if abnormal gassing, lack of homogeneity, high melting losses, 
and segregation troubles are to  be eliminated.—J. W. D.

On the Preparation of Zinc-Bearing Machine Bronzes. R. B . i  news 
(MetaUborse, 1935, 25, 305-306, 337-338).—The melting, casting and deoxida
tion of bronzes containing zinc are discussed, w ith special reference to e 
effects of additions of lead and of variations in  the casting tem perature on the 
mechanical properties of the alloys.—A. R. P.

Silver in the Foundry. E. A. Sm ith (Found. Trade J ., 193o, 53, 19f)- A 
brief historical account of the use of silver is given. The use of a flux and ot 
deoxidizers, such as cadmium, zinc, and p hosp h or-cop p er, m  the  casting o 
pure silver, and the applications of the cast m etal are described.—-J . • ■

Modem Crucible Melting Equipment. R. H. Stone (Induct. Heading, 193o, 
2 181-186).—For non-ferrous work the factors to commend crucible melting 
are wider range in  the choice of fuels, low investm ent, flexibility as to  ’ . , 0 
metals melted and ra te  of operations, and excellence of the m etal which is 
protected from direct contact w ith flames and the products of com us ion. 
In  new installations using gas or oil-fuel, individual furnaces designe or 
proper combustion and standard  refractory shapes are recommended becon- 
darv air ad m ission  around the burner port is unnecessary m  a proper y esigne 
furnace, and i t  greatly reduces the flame tem perature. An increase m  e 
diameter of the furnace lining up to  a point above the  middle line is a voca e 
in order to give better combustion. The lining should be chippe requen 
in  order to prevent the projection of direct flame against the side ot the 
crucible. A recent type of furnace operates w ith oil a t 2000 lb. pressure
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fRecent Developments in Foundry Melting Practice, Oxidation, and Carburiza- 
tion Factors. J .  E . F letcher (Fuel Economy Rev., 1935, 14, 27-32).—Recent 
developments in  foundry practice, including the control of oxidation, heat 
distribution in balanced blast cupolas, influence of duration of m elts on heat 
expenditure, handling of melting p lant, and carburization of a ir are briefly 
discussed.—J. S. G. T.

The Determination of Moisture in Moulding Sands. S. E . Dawson and 
E. T. H anks (Found. Trade J .,  1935, 53, 113-114).—Describes a new type of 
apparatus, consisting essentially of a special form of electrodes used in  con
junction with an ohm-meter and a suitable battery , for determ ining the 
moisture content of foundry sands, and the m ethod of using it.-—J . H . W.

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

(Continued from pp. 441-442.)

The Practice of Scrap Metal Melting. E. R . Thews (Metallbörse, 1935, 25, 
817-818, 849-850, 881-882).—Fluxes and other protective media in  the 
production of brass alloys and in  the rem elting of brass scrap are discussed.

______________  —A. R. P.

XV.— FURNACES AND FUELS

(Continued from p. 442.)

The Electric Furnace in the Non-Ferrous Industry. A. G. Robiette 
(Found. Trade J ., 1935, 53, 131—133, 213—214).—The use of the electric furnace 
for non-ferrous m etal melting is reviewed both as regards the metallurgical and 
economic aspects; in particular the details of the melting practice, mixing 
action, refractory materials, m etal loss, absorption of gases, and operating costs 
of the D etroit Rocking electric furnace for brass and bronze melting are given. 
Many nickel alloys can also be m elted in  th is furnace.—J . H . W.

High Temperature Furnaces.  (Indust. Heating, 1935, 2, 215-216).—
An electric furnace is described, capable of being raised to  1260° C., which uses 
m etal resistors th a t  can be operated in  either an oxidizing or a reducing atm o
sphere. The new wire is said to  have a resistance 45%  greater than  nickel- 
chromium and also a higher current carrying capacity. No w ater cooling of 
the elem ent term inals is required.—W. A. C. N.

Graphite Resistor Radiation Furnaces and Their Application to High Tem
peratures. H enri George (Electrochem. Soc. Preprint, 1935, (Oct.), 317-322).__
New ra& ation furnaces emPloying a graphite resistor are described in detail, 
ih e  100-kw. size has a capacity of 100 kg. The 4-ton furnace has 3 graphite 
resistors each 50 mm. in  diam ., and Y-connected to  the  transform er. The 
1 urnaces are cylindrical in  design, and are usually revolved or rocked to  facili
ta te  mixing of the furnace charge. For special cases when tem peratures are 
desired above the melting point (1800° C.) of the refractory lining, the furnaces 
are ro tated  a t high speed, which causes the charge itself to  serve as “ lining.”

us, large 1batches of thoria may be fused in the centrifugal furnace. Tem
peratures of 3000° C. are attainable w ithout introducing any carbon in to  the 
^ “„ 7  21! kg- of Silica can be melted in  6 |  m inutes starting  cold.—S. G.
M  s« am Furnace Grates. Hans Schulze-Manitius (Feuenmgstechnik, 1935, 
¿6, 8b yo).—Recent improvem ents in furnace grates are briefly described.

 J  g  Q  ip

Air-Heating Blowers. E. Schirm (Feuerungstechnik, 1935, 23. 76-77).__
See also Met. Abs., th is vol., p. 442. A ir blowers incorporating a heat-in ter
changing device are further described.—J . S. G. T.



1935 X V I I I .— Working 483

Pulverized Coal as a Standard Industrial Fuel. H. D. Tollemache (Fuel 
Economy Rev., 1935, 14, 21-24).—Supplies of standardized pulverized coal 
are now available, and works supplying such fuel are to be erected in  industrial 
centres throughout the country. Advantages of such supplies are briefly 
referred to.—J. S. G. T.

*The Combustion of Carburetted Water-Gas in Luminous Flames. R. J . 
Altpeter and 0 . L. Kowalke (Gas-Age. Record, 1935, 76, 109-114).—Experi
mental work and results relating to  the space requirements of luminous 
flames of carburetted water-gas, and the sizes and shapes of combustion 
furnaces are described and discussed.—J. S. G. T.

XVI— REFRACTORIES AND FURNACE MATERIALS

(Continued from pp. 443-444.)

Refractory Materials in White-Metal Flame Furnaces. Edm und R. Thews 
(Tonind.-Zeit., 1935, 59, (3), 30-32; Ceram. Abs., 1935, 14, 167).—Practice 
shows th a t grog brick w ith an alum ina content of 36-46% is the best refractory 
material for the bottom part of flame furnaces for melting white-metal alloys 
rich in lead. The refractory m ortar used in these furnaces and conditions of 
melting are discussed.—S. G.

Standards for Refractory Materials. Comitato Termotechmco Italiano 
(Centro Studi Ceram., 1934—1935, 2, (2—3), 18—22; Ceram. Abs., 1935,14, 167). 
—Tentative standards compiled by the Ita lian  Thermo-Technical Committee 
are given for refractory m aterials, i.e. materials w ith a fusing tem perature 
determined according to C.T.I. standards above 1500° C. and having mechanical 
resistance a t high tem peratures. S tandards for raw  materials, finished refrac
tories, and chemical analyses are included.—S. G.

XVIII.— WORKING

(Continued from pp. 445-446.)
Seamless Tube Manufacture. Gilbert Evans (Metallurgia, 1935, 12, 113- 

115).—See also Met. Abs., th is vol., pp. 74, 360. A review of the more 
im portant developments which have taken place in the direct manufacture ot 
seamless tubes from ferrous or non-ferrous billets deals w ith the Mannesmann 
Rotary Piercing Machine, the Stiefel Disc R otary Piercing Machine, Evans 
Rotary Piercing Machine, the Push Bench Process, and the Diescher and 
Eoren Tube Mills. The history, general principle, application, and suitability 
of each are briefly considered.—J. W. D.

*Sheet-Metal Scissors. ------  (J. Sci. Instruments, 1935, 12, (1), 28) ~
Describes sheet-metal scissors for cutting straight or curved shapes in sheet 
metals up to  No. 16 gauge. The cutting mechanism consists of 2 circular 
knife-edged cutting wheels.—W. H.-R.

fProduction and Use of Sheet Zinc. Julius Gutm ann (Z .V .d.I., 1935, 79, 
551-555).—The production, working, and use of sheet zinc and its  properties 
are described.—K. S. .

Hot-Rolling of Bimetal. A. A. Metzger (Metallurg (Metallurgist), 1934, (10), 
58-64).—[In Russian.] The rolling and pack-annealing processes are described.

Cold-Rolling. L. Weiss (Z. Metallkunde, 1935, 27, 73- 75).—M athematical 
Methods of calculating the rolling pressure and its dependence on friction and 
diameter of the rolls are discussed, and graphical representations of the possible 
reductions of the work in  each pass w ith various roll diam eters, friction con
ditions, and sheet thicknesses are given.—A. R . P.
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*On the Calibration of Rolls for Rolling Non-Ferrous Metals on Wire Mills.
E. I. Roscher, S. D. Zipurdeev, and S. N. Yakovlev (Metallurg (Metallurgist), 
1934, (9), 63-77; (10), 65-78).— [In  Russian.] The shape of the dies used in 
the first two passes is determined by the shape of the ingot to be ro lled ; their 
size and the degree of reduction in them  can be calculated from the angle of grip 
and the lateral extension. The shape of the nex t set of dies is determined by 
the properties of the m etal to be rolled, taking into consideration the shape of 
the strip  after the second pass. Big reductions take place only in  the third 
pass. The reduction in passing from square to oval form m ust be greater than 
in passing from oval to square. In  rolling metals w ith a small la teral extension 
(e.g. Manganin) the reduction in passing from square to  oval m ust be less, and 
in passing from oval to square greater than  for highly plastic metals. In  rolling 
highly plastic metals, the ratio  of the axes of the ovals m ust be greater than  for 
metals w ith a low lateral extension. The pre-finishing oval and the finishing- 
off round dies have a special relation to one another.—N. A.

Light Gauge Strips Classified According to Varying Thickness. -----   (Amer.
Metal Market, 1935, 42, (170), 9, 12).—A new machine is described which will 
separate sheet produced from cold-rolled strip  in to  several different classes, 
and will hold the tolerance from standard  gauge w ithin exceedingly small 
lim its.—L. A. 0 .

Graphical Computation. F. M. Scharff (Blast Fur. Steel Plant, 1935, 23, 
611-615).—Explains the use of graphs for the representation of d a ta  in rolling 
practice. The construction of the parallel and projective types of scale are 
considered.—R. Gr.

Working Ranges of Nickel-Copper Alloys. George F . Geiger (Inco, 1935, 
12, 26).—A chart is given showing the tem perature ranges for pouring, hot- 
working, annealing, and low-tem perature trea tm en t (stress removal) of the 
nickel-copper alloys.—R. G.

German Researches on the Working of Metals. ------ (Metallurgist (Suppt.
to Engineer), 1935,10, 37-39).—A sum m ary of the results of 9 researches given 
in  M itt. K .-W . Inst. Eisenforschung, 1934, 16, Lieferungen 2, 4, 5, 9, 10, 
and 20. The work deals m ainly w ith steel, b u t is partly  of general application, 
and reference is made to  comparisons w ith lead, &c.—R . G.

XIX,— CLEANING AND FINISHING

(Continued from pp. 446-447.)
Finishing Monel Metal and Nickel.—I-II. W. F. Burchfield (Abrasive 

Ind ., 1933, 14, (6), 13; (7), 13; Ceram. Abs., 1933, 12, 348).—The cycle of 
operations in  finishing Monel m etal and nickel is determ ined by the type of 
article, desired finish, and equipm ent available. Equipm ent and grinding 
media are discussed. Methods th a t  have been employed successfully in 
finishing types of Monel m etal and nickel are described.—S. G.

Polishing Monel Metal. Andrew V. Re (Abrasive Ind ., 1933, 14, (11), 
18).—S. G.

Polishing Pastes. H enry R. Power (Metal Cleaning and Finishing, 1933, 
5, 519—520).—S. G.

Correct Abrasive Terminology. H enry R . Power (Metal Cleaning and 
Finishing, 1933, 5, 169-170).—S. G.

Blasting with Aluminous Abrasive. H enry R . Power (Metal Cleaning and 
Finishing, 1933, 5, 129-130; Ceram. Abs., 1933, 12, 211).—The continued 
development of electrically-fused alum ina as the prem ier non-silica air-blasting 
m aterial has revealed a wide variety  of applications where its  use in  replacing 
sand has accomplished no t only sanitary  and hum anitarian ends, bu t has 
also speeded up production. Some applications are discussed in  detail.—S. G.
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Sand and Metallic Abrasive Blasting as Industrial Health Hazard. J .  J .

Bloomfield and Leonard Greenburg (J. Indust. Hygiene, 1933, 15, 184-204).
—S. G.

Enamelling Copper and Copper Alloys. ------ (Emailletech. J /onats-Blatter,
1933, 9, (5), 35-38).—S. G.

XX.— JOINING

(C o n tin u ed  fro m  p p . 4-47—448.)

Brazing with Silver Solders. A. J .  T. Eyles (Hardware Trade J ., 1935,161, 
46, 57).—The advantages of silver-soldered joints—economy, reliability, and 
strength—are pointed out. The liquidus tem peratures of typical solders are 
tabulated, and i t  is explained th a t, for a given ratio of copper and zinc, an 
increase in silver content lowers the “ flow-point.”  In  alloys containing 65% 
or more of silver, the substitution of cadmium for zinc raises the flow-point, 
but, in alloys c o n ta in in g  lower percentages of silver, 4—5%  of cadmium lowers 
the flow-point. Suitable fluxes are described, borax being the most useful, 
and some recommendations on technique are given.—H. W. G. H.

Recent Advances in Soldering and Brazing. C. L. G. Ashby (Mel. Ind. 
(Land.), 1935, 47, 151-153).—The requirem ents of soldering and brazing 
materials and the manner in  which they are fulfilled by modem alloys are 
described.—J. H . W.

tWelding and Soldering of Light Metals. E. Liider (Maschinenbau, 1935, 
14, 369-371).—Im portant considerations for the shape of the joint between 
light metals and heavy metals are discussed, and some practical examples of 
soldering and welding are described.—K. S.

The Present State of Fusion Welding of Aluminium and Its Alloys. H. 
Buehholz (AiUogene MelaUhenrbeitung, 1935, 28, 209-217).—See Met. Abs., 
this vol., p. 120.—H. W. G. H.

Welding Magnesium Alloys. A. Eyles (Machinist (E ur. Edn.), 1935, 79, 
408e).—Some precautions to  be taken in  welding magnesium alloys are 
briefly described.—J. H. W.

A New Design of Spot-Welding Electrodes. G. Komovski (J. Amer. Weld. 
Soc., 1935,14, (7), 14-15).—The current density in  various sections of tapered 
electrodes is discussed and its distribution graphically represented. A new 
design of electrode is described, in  which deformation of the tip  is reduced by 
a hard steel casing.—H. W. G. H.

A Comparative Study of Direct and Alternating Currents in Arc Welding. 
J . Legrand (Iron and Steel Inst. Symposium on Welding o f Iron and Steel, 
Group 2, Advance Copy, 1935).—A series of tests is described to  show the 
relationship between the characteristics of the plant and those of the arc. I t  
is concluded th a t a.c. is to  be preferred for welding steels and aluminium, and 
d.c. for bronze, copper, and nickel, on account of the fusion being less rapid.

—H. W. G. H.
Some Notes on the Selection of Electric Arc Welding Plant. R. W. Happe 

(Iron and Steel Inst. Symposium on Welding of Iron and Steel, Group 2, 
Advance Copy, 1935; and Welder, 1935, 7, 606-607, 610-613).—The essential 
features of a.c. and d.c. welding plants are discussed with a view to assisting 
a welder with little  electrical knowledge to  assess the comparative values of 
different machines.—H. W. G. H.

Electric Arc Welding Bronze Overlays on to Steel. Charles H. Jannings 
(Iron Age, 1935, 136, (1), 21-25, 178).—The essential factors in depositing 
bronze overlays on to  steel by the metallic arc process are outlined, and the 
use of an autom atic welding head for depositing the bronze on rocker rings in 
locomotive engines is described.—J . H. W .
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to be advantageous, particularly in cases where there is risk of w ater freezing. 
They m ust not, of course, be used in  valves having parts made ot rubber.

 H Vv 1-»■ H—H. W. G. H.

X X I — INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 448-452.)

Aluminium in Building, in .—Internal Applications. E. Herrmann
(.Alum inium , 1935, 17, 423-140).—See Met. Abs., this vol., pp. 123, 402. 
Examples are given of the use of aluminium and its alloys for the interior parts 
(doors, staircases, radiators, a ir conditioners, &c.) of buildings and for furnish-

° Structures in Aluminium. E. T. Painton (Structural Eng., 1935,13, [N.S.], 
106-113; Met. Ind . (Land.), 1935, 46, 243-245, 303-306, 308; Light Metal 
Rev., 1935, 1, 334-352).—Paper read  before the Scottish Branch of the In 
stitu tion  of S tructural Engineers. Gives practical examples of the use of 
aluminium and its alloys in crane booms or jibs, fire-escape ladders, travelling 
cranes, conservatory framing, and bridges. The properties of structural com
ponents are described and their advantages compared w ith those of iron and 
steel.—L. A. 0 .

A l u m i n i u m  Beer Pipes. A. Rom und (A lum inium , 1935, 17, 447-448).— 
Aluminium pipes have m any advantages over tin  pipes for handling beer, for 
not only are they stronger mechanically b u t they do no t produce turbidity  in 
the beer when left in contact w ith it  for prolonged periods, they keep the beer 
a t a more equable tem perature, and have no effect on the appearance or 
flavour. Methods of joining and cleaning the pipes are briefly discussed.

Aluminium Alloy Sand- or Die-Castings (As Cast) (Suitable for Pistons, &c.).
 ((British) A ir  M in. Material Specification No. D.T.D. 238, 1934, 3 pp.).—
Covers the alloy generally known as “ H idum inium  R .R . 53.” See also Met. 
Abs., 1934,1, 636.—S. G.

Aluminium Alloy Die-Castings (Suitable for Pistons).  ((British) A ir
M in. Material Specification No. D.T.D. 255, 1934, 3 pp.).—Covers the alloy 
generally known as “ Ceralumin C.”—S. G.

Aluminium Alloy Sand- or Die-Castings (Heat-Treated) (Not Suitable for
Pistons).    ((British) A ir  M in . Material Specification No. D.T.D. 243,
1934, 3 pp.).—Covers the alloy generally known as “ Hiduminium R .R . 53 B.” 
See Met. Abs., 1934, 1, 636.—S. G.

Aluminium Alloy Sand- or Die-Castings (As Cast) (Not Suitable for Pistons).
 ((British) A ir  M in. Material Specification No. D.T.D. 248, 1934, 3 pp.).—
Covers the alloy generally known as “ H iduminium R .R . 53 B .” See Met. 
Abs., 1934, 1, 636.—S. G.

Aluminium Alloy Sand- or Die-Castings (Not Suitable for Pistons). ------
((British) A ir  M in. Material Specification No. D.T.D. 2 5 0 ,1934, 3 pp.).—Covers 
the alloy generally known as “ Ceralumin D .” —S. G.

—A. R. P.
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Silicon-Aluminium Alloy Castings (Heat-Treated).  ((British) A ir M in.
Material Specification No. D.T.D. 240, 1934, 3 pp.).—Covers the alloy generally 
known as “ Alpax Beta.’* See Met. Ahs., 1934, 1, 636.—S. G.

Silicon-Aluminium Alloy Castings (Fully Heat-Treated). ------  ((British)
Air M in. Material Specification No. D.T.D. 245 ,1934, 3 pp.).—Covers the alloy 
generally known as “ Alpax Gamma.”—S. G.

Alum i n i u m  Alloy Forgings—Softened (Suitable for Crankcases). ------
((British) A ir  M in. Material Specification No. D.T.D. 246, 1934, 3 pp.).—The 
sp. gr. of this alloy is not greater than  2*80. This specification covers the alloy 
generally known as “ Hiduminium R.R. 56 NS.”—S. G.

Aluminium-Nickel-Silicon Brass Tubes (Annealed).    ((British) A ir
Min. Material Specification No. D.T.D. 253, 1934, 3 pp.).—Covers the alloy 
generally known as “ Tungum.”—S. G.

[Use of Copper and Brass in Air-Conditioning Plant.]  (Copper and
Brass Research Assoc. Bull., 1935, (83), 1-16).—The issue is devoted to air- 
conditioning and the uses of copper and brass in air-conditioning plant.

—J . S. G. T.
British Standard Specification for Medium-Hard Copper Strip, Bars, and

Rods for Electrical Purposes.  (Brit. Standards Inst., No. 518,1933,1-12).
—Electrolytic copper is required, of resistance not exceeding 0-0247504 ohm 
(97% of International Standard conductivity for annealed copper). The 
usual clauses dealing with dimensions, finish, &c., are included. Tensile, 
Brinell hardness, and bend tests are specified.—R. G.

The History and Development of Copper and Its Use as Light-Gauge Tubes 
for Domestic Purposes. S. F . Dunkley (Oas Tim es Reprint, 1935, Ju ly  13, 
16 pp.).—The properties and resistance to corrosion of copper are discussed 
and an illustrated account is given of various methods of making joints in 
light-gauge copper gas tubes.—A. R. P.

Copper Stools for Ingot Metals.  (Amer. Metal Market, 1935, 42, (153),
6).—A brief note. Extensive experiments have been conducted by the 
Batelle Memorial Institu te  into the feasibility of using copper “ stools ” in 
regular mill practice, and successful results have been obtained in casting low- 
carbon and rim m ing steels as ingots. The advantages are said to be longer 
mould life, fewer stickers, less stripping trouble, higher ingot yield, and an 
increase in the life of the stools. Thus far over 500,000 lb. of copper, either 
tough-pitch or the deoxidized grade of more than 95% electrical conductivity, 
are being used for this purpose.—L. A. O.

Publication of Engines with Different Bearing Metals with Special Refer
ence to Copper-Lead Alloys. C. M. Larson (Soc. Automotive Eng. Preprint, 
1934, June, 10 pp.).—The effects of various new motor lubricating oils on 
Babbitt and copper-lead bearings and vice-versa have been investigated. The 
results show th a t certain bearing metals cause some mineral oils to deteriorate 
more readily than others and th a t high acidity of the oils cause more rapid 
wear of the bearing as well as more rapid decomposition of the lubricant. 
The coeff. of friction depends on the nature of the bearing and on the com
position of the oil.—A. R . P.

Bronze : Its Use as a Forming and Drawing Die Material. J . D. Zaiser and
G. K. Dreker (Iron Age, 1935, 136, (4), 22-23, 78).—Discusses the applications 
of Ampco, a bronze of the copper-alum inium -iron type, having a Brinell 
hardness of up to 340, as a forming and drawing die material.—J . H. W.

New Metals for Big Ends. ------  (Motor, 1935, 67, (1728), 11).—A brief
article discussing the possibility of using lead-bronze, or a copper-silver- 
cadmium alloy for the big-ends of motor-cars.—L. A. O.

45 Per Cent. Nickel Alloy Sheets and Strips of 15 Tons 0 1 Per Cent. Proof
Stress.  ((British) A ir M in . Material Specification No. D.T.D. 237, 1934,
5 pp.).—S. G.



45 Per Cent. Nickel Alloy Sheets and Strips of 40-50 Tons 0_1 Per Cent. Proof 
Stress_  ((British) A ir M in. Material Specification Iso. D.T.D. 232, 9 ,

5 , r t t  Clean b . W. Jones (Maintenance Eng., 1933,
oi m T  C e tZ  M s 1933 12 i9 9 ) .- I f  the electrical resistance between 
91, (1), 4 5 , ■’ in uge t0 OVerheat the electrical unit, the
S E lT C t b , cleaned reg u la rly «  „ m e
used for the contacts. Silver is the one m aterial th a t will give good results. 
I t  can usually be used in the form of a th in  sheet brazed to  the coppe^block.

White Metal Bearings.    ((British) A ir M in. Material Specification No.

D TMetaUie Gland Vacking for High Pressures. A. W . Jenner (Mech. 11 orld, 
1935, 97, 327-328). Certain industrial processes,
require gas compression to very high pressures. As some of these gases are 
poisonous or inflammable and all of them  are valuable, adequate gland sealing 
I  an im portant problem. The packing described and illustrated is of the 
labyrinth type, formed by nesting a number of ‘ w hite-m etal rings of dishe 
or conical shape. The basic principles of this type of packing are described.

XXII.— MISCELLANEOUS
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(Continued from p. 452.)

Organization of a Stores Department [in Aluminium Foundries]. E. Becker 
(Aluminium, 1935, 17, 442-447) .-C a rd  indexes and similar devices for the 
systematic operation of the departm ent to prevent waste are described^ ^

Some Results of Work at the Ufaley Nickel Plant. V. V. Zakharov (Zvetnye 
Metally (Non-Ferrous Metals), 1934, (8), 70-91 ) . - [ I n  R u ss ian .]-S . G

Centenary of Henry Wiggin and Co., Ltd. — — (Mech. World, 1935, 97, 
427).—A brief historical review of the founding of the firm of HeM y \\ lggm 
and Co. and of its progress un til its recent association w ith the Mond JNickei

The Production of Nickel Alloys.   (Mech. World, 1935, 97, 534-536).-—
The processes carried out a t the works of Messrs. H enry Wiggin and Co., Ltd., 
Birmingham, in  the production of nickel and nickel alloys are illustrated and 
described.—F. J .

Tin and Civilization. D. J . M acnaughtan (Amer. Metal Marlcet, 1935, 
42, (43), 5, 7)-—An address to the Institu te  of Metals Division of the American 
Institu tion  of Mining and Metallurgical Engineers, in which the uses arid 
development of tin  during the last 3000 years are briefly reviewed.—A. R. P.

Quality of Zinc Made in the U.S.S.R. and Introducing the New Standard 
[of Zinc Purity]. E. A. Preobrazhenskaya (Zvetnye Metally (Non-Ferrous 
Metals), 1934, (4), 87-92 ; C. Abs., 1935, 29, 4304).— [In  Russian.] Statistical 
and descriptive. A discussion of the inferiority of Russian zinc and the 
methods for improving its quality  to m eet the required standards.—S. G.

Wanted—An Index for Measuring the Surface of a Mineral Powder. A. J . 
Weinig (Eng. and M in. J ., 1935,136, 336-342).—The determ ination of fineness 
of a powder should take cognizance of the am ount of surface to weight. 
Methods are suggested w ith a m athem atical explanation.—R . Gr.

Keeping the Research Staff Posted on Current Literature. P. K . Frolick and
D. E. Brown (Research Lab. Record, 1933, 11, 112; Ceram. A6s., 1933, 12, 
285).—The library of the S tandard Oil Development Co. and its information 
service are described.—S. G.
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Research—A Factor in Competition. W illiam Spraragen (Bull. Amer. 

Ceram. Soc., 1933, 12, 83-88).—S. G.
Research as Applied to Engineering. Earle B. Norris (Civil Engineering, 

1935, 5, 408-412).—An address.—J . C. C.
Some Aspects oi Mass Production. R. W heatley Minter (Mech. World, 

1935, 97, 101-102).—The successful mass-produced article is in all respects a 
near approach to the laboratory model from which it originated. Wastage 
of materials and adaptability  of processes to manufacturing methods are 
serious problems. The ideal system provides sufficient flexibility to avoid 
loss under changing m arket conditions and makes possible the control of 
production by stock position.—F. J .

The Work of the 14th Congress on Industrial Chemistry [Paris, Oct. 27,1934]. 
Ch. Berthelot (Rev. Met., 1935, 32, 32-47).—A description of the Maison de 
Chimie and its organization, w ith brief statem ents of the work of the main 
departments on fuels, metallurgy, and industrial chemistry.—H. S.
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XXIV.— BOOK REVIEWS

(Continued from pp. 411-412.)

Principles of Phase Diagrams. By J .  S. Marsh. W ith a Foreword by John 
Johnston. (Alloys of Iron Research Monograph Series.) Med. 8vo. Pp. 
xv -|- 193, w ith 180 illustrations. 1935. New York : McGraw-Hill Book 
Co., Inc. ($3.30); London : McGraw-Hill Publishing Co., L td. (18s. net).
Generally speaking the phase rule may be taught to  the student in two ways. I t  may be 

stated as an empirical law on wliich equilibrium diagrams must be based, and in this case the 
wise teacher will give a warning that in some cases the rule in its simple form may appear to 
break down, and that these finer details can be appreciated only by a knowledge of the under
lying theory. .Alternatively the theoretical basis may be taught, but in this case the teaching 
must be thorough. The present author has recognized the necessity for an understanding of 
the theoretical basis, and it is, therefore, with the greatest reluctance that we can only say that 
we do not think his book will be of mucli value on the theoretical side. A considerable amount of 
general thermodynamics is included, but in many cases the bearing of this on the phase rule is 
tar from clear, and many of the real difficulties are ignored. The proof of the phase rule is 
confined to half a page so that many of the assumptions involved tend to be concealed, and tins 
general failure to deal properly with equilibria between phases leads to mucli confusion. If the 
readerseeks advice about the components of a system he will find (pp. 9-10) that by a “ chemical 
species is meant any chemical element or combination of elements of unvarying proportion, and 
«tu nnem ical species may be called a component of the system .” Later (pp. 59 and 93) he will 
find it stated that phases of fixed composition are theoretically most improbable. This deduc- 
h T n » t i i r f W| that 0lUy elements could be considered as components (since com-

i  ^ 0f unvar5'lnS proportion would be theoretically most improbable) is 
fallacious, and Gibbs lnmseli considered cases where one component was absent from a phase 
and distinguished in the clearest way between actual and possible components of phases. On
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„ ™ the equilibrium of a partially dissociated compound is briefly dealt with, but the way in 
which the Phase rule is affected by this phenomenon is nowhere clearly described although it is 
vital in many alloy systems, and directly affects the choice of components and the numerical
form which the phase rule assumes. , . ,

■Pvcent for a very puzzling mistake or misprint in the description of the Roozeboom triangle 
the description of the ternary diagrams is clear and useful, and the general descriptive work is 

„  helpful although an apparent confusion between atomic aiid molecular percentages occurs 
nn r, 11 4 strong protest must, however, be entered against the nomenclature proposed for
cnmnlexsvsterns. Newwordsmaywellbercquired.but the scientist doesnot receive a sufficient 
classical education to understand words derived from Greek If words of “ honest linguistic 
parentage ” are to be invented they should be correct, and the author s -chortle should be 
“ -chortastic ” whilst “ -steric ” should be “ -sterictic.” We have submitted -cygic to two 
classical tutors who have failed to recognize it, so that we have some excuse for finding it too 
difficult Incidentally if a word based on “ to melt ” is to be used it would appear that the 
solidus rather than the liquidus curve should be called a binary ditectic line in Fig. 42. We 
hone th"refore that this system of nomenclature will be discarded completely, and that com
binations of English words will be used so that their meaning is s e i f - e v i d m i t ^ ^ ^ ^

Aluminiumguss in Sand und Kolrille. Von Roland Irm ann Med. Svo. Pp. 
yjjj _j_ n 9 , with 70 illustrations. 1935. Leipzig : Akademische \  erlags- 
sesellsehaft m.b.H. (K art., R.M. 6.80.)
In a foreword, the author explains that this book is based on a course of instruction m  

foundrvwork which he has conducted, and that a profound consideration of theoretical prin
ciples is therefore, avoided. Nevertheless, the treatment of the subject matter is on a sound 
scientific basis The raw materials of the aluminium foundry, the classification of aluminium 
allovs and. the sorting of secondary metal are first discussed. Melting practice is then con
sidered attention being paid to the economic and metallurgical aspects of the various types of 
furnace’s available. A separate chapter deals with “ eastabihty and the factors which in 
tiuence this complex property. A long chapter follows on the technique of sand-casting 
suitable alloys sand, gating, and moulding practice being expounded. There is a sinu1^  
chanter on the various forms of chill- and die-casting, and some shorter sections dealing with 
the toishing and surface treatment of castings, repairing imperfect castings heat-toeatment; and 
the effect of foundry technique on the mechanical properties of castings Finally, the m 
important casting alloys and their properties are collected in a useful table. founders

This reasonably-priced little book may be highly recommended to all aluminium iouMers 
A s S S  must, however, be made . t h e  use of a »older, such ^ thaU m ggested , ior 
filling blowholes in aluminium castings, is to be deprecated.—H. W. G. Hignett.

Technologie des Aluminiums und Seiner Leichtlegierungen Von Alfred v 
Zeerleder. Zweite verbesserte Auflage. Med. 8vo. Pp. xi +  300, with 
204 illustrations. 1935. Leipzig: Akademiscbe Verlagsgesellscbaft
m.b.H. (Br„ R.M. 12.60 ; geb., R.M. 14.)
It will cause no surprise that a second edition of Dr.hVon : book hast^ n  called

for in little more than a year, for the esteem m which the author is held^bothinrthis com t y 
and abroad assured it a good reception, and the book, indeed, is excellent of its sort and fills
decided gap in the literature of aluminium. lUHitinnal naues

At first sight the new edition differs but little from the old, for °  ^ c  l l  add>t onal pages,
9 are taken up in the very useful work of bringing thc bibhograpluca ectim  up t .date. Care 
ful examination, however, shows that the whole book has “ 0r
to certain corrections made in the text, a large number of the illustrations have been re 
otherwise altered and improved. A few new drawings have been added Two ae W  hate  
been added to the list of aluminium alloys with their German 
properties, but this section could do with still more revision,  ̂ ,
are quoted which have long been obsolete. criticize and much to

Apart from these trivial imperfections, the vo ume contains little to ,j u t ^ e  m a  ^ c n  
admire; it is still the best book we know of in any language, showing lucidly and concisely 
can be done with aluminium and how.— H. AV. L. P h i l l i p s .

Chemical Analysis of Aluminium. MethQdsStan^rHzed ^  y
the Chemists of the Aluminum Company ofQAm% ca’ o illustrations
H. V. Churchill and R. W. Bridges. Demy 8vo Pp. 83, ^  ^  sHations^ 
1935. New Kensington, P a .:  Alummum Research Laboratories. ( 
cents post free.)
The appearance of this book, coming from so authoritative a. onally put for-

aU workers in this field; also by others, for the ludicrous analytical results occasionally put
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ward, even by chemists of repute, show that this branch of chemistry is not without its pitfalls. 
In setting forth, in a form accessible to all, a series of methods which have been well tried out 
and proved reasonably satisfactory, the authors have done valuable work.

The book is not free from faults. In the section on the separation of aluminium it is not 
made sufficiently clear that in the analysis of the commercial metal aluminium is invariably 
determined by difference, there being no reliable method for doing so direct. Nor is it made 
clear that when estimating the impurities it is not always necessary to separate the aluminium.

Apart from this, the accounts given are reasonably clear and generally contrive a blending of 
details of procedure, with the reasons for them, without too much “ cookery book ” on the one 
hand or too much straying off into controversial discussions on the other. Nevertheless, the 
reader must bear in mind that the book is intended only to give the analytical methods developed 
by the staff of the Aluminum Co. of America and does not claim to be a text-book of aluminium 
analysis, hence the methods given are not exhaustive and in certain instances are not those 
followed by other large producers.

T h e  b o o k  i s  w e l l  p r i n t e d  a n d  p r o d u c e d  a n d  m o s t  r e a s o n a b l y  p r i c e d ;  i t  m a y  b e  h e a r t i l y  
r e c o m m e n d e d .— H .  W . L .  P h i l l i p s .

Lithium. Theoretical Studies and Practical Applications. By H ans Osborg. 
W ith a Foreword by B. S. Hopkins. Med. 8vo. Pp. 68, w ith numerous 
illustrations. 1935. New Y o rk : Electrochemical Society. ($1.10.) 
Although the metal lithium has been known for over 100 years it is only within the last 

decade or so that it has attained any industrial importance. From the metallurgist’s point of 
view it is one of the most effective deoxidizers known and, in addition, is an effective scavenger 
for sulphur and nitrogen in alloys. Thus the use of lithium as a lithium-caleium alloy for 
deoxidizing copper and purifying nickel and Monel metal has resulted in remarkable improve
ments in the electrical and mechanical properties. Lithium has also found important uses in 
the preparation of bearing metals with a lead base, and of age-hardenable aluminium alloys, 
e.g. Scleron. Hence the appearance of this little book which gives an excellent risume of the 
preparation, properties, and uses of the metal and its compounds, is to be welcomed, and its 
purpose will be fulfilled if it serves to stimulate further interest and research into the properties 
and uses of this remarkable metal. Intending workers in this field will find plenty of avenues of 
research indicated and a very full bibliography (over 130 references) if they desire more in
formation on any particular point than is given in this booklet. Metallurgists will find the ten  
equilibrium diagrams given in the appendix of considerable interest; most are exceedingly 
complex and one, at least, requires a great deal of amplification.—A . I t .  P o w e l l .

Testing Precious Metals: Gold, Silver, Palladium, Platinum. Identifying—• 
Buying—Selling. By C. M. Hoke. Second Edition, Revised and Enlarged. 
Post 8vo. Pp. iv -f- 61. 1935. New York : Jewelers’ Technical Advice
Co., 22 Albany St. ($1.00.)
All who deal in precious metals should know how to distinguish the various metals and 

alloys from one another and from base metals of similar appearance; this is the little book they  
want. It describes in simple language the touchstone test and the methods of recognizing the  
presence of the various metals in the streaks produced in the test, and should therefore be of 
value to jewellers, pawnbrokers, and all who buy and sell gold, silver, and the precious metals. 
There is a useful appendix containing lists of terms and tables used in connection with the pre
cious metals, equipment used in testing them, common alloys and their components, and 
reactions of the common metals to acids and the oxy-coal-gas flame.— A . R .  P o w e l l .

A Comprehensive Treatise on Inorganic and Theoretical Chemistry. Volume
XIV. Fe (Part III), Co. By J . W. Mellor. Med. 8vo. Pp. viii-f- 892, w ith
277 illustrations. 1935. London : Longmans, Green & Co. (63s. net.)
The present volume of Mellor’s treatise completes the treatment of iron and also deals with 

that of cobalt.
About one half of the volume (418 pages) is devoted to the chemistry of the salts of iron, 

including the halides, sulphides, sulphates, carbonates, nitrates, and phosphates. These are 
considered in the fullest possible manner and many phase diagrams are included for the complex 
salts.

The remainder of the volume is devoted to the consideration of the chemistry of cobalt. 
Here the treatment follows the lines adopted in the earlier volumes. The history of the dis
covery and development of the chemistry of the metal is treated first, and this is followed by an 
account of the occurrence of the metal in various parts of the earth together with a list of some 
/ 0 cobalt-containing minerals and their distribution. The extraction of cobalt by furnace and 
leaching processes is next described and, following this, the separation of cobalt from nickel is 
considered, some 31 methods for the separation being detailed. The next section deals with the 
RineJ w i 10otai ?  , P. cobalt> and under this heading the preparation of malleable cobalt, 

g crystals o£ cobalt, pulverulent cobalt, pyrophoric cobalt, cobalt mirrors, filaments, and
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colloidal cobalt is outlined. The succeeding 40 pages contain an account of the physical 
nmnerties of the metal : here are considered with very full numerical data, the crystals 
L d  X-radiograms, allotropie transformations, specific gravity, atomic and ionic radii, 
hardness and tensile strength, compressive strength, elastic modulus, torsion modulus 
cnmoressibilitv thermal expansion and conductivity, specific and atomic heat, melting and 
transition points, thermal properties (heat of solution, oxidation, and transformation, entropy), 
nntical properties (index of refraction, absorption coefficient, reflecting power, polarization 
in  vie refractive power and spectra), electrical properties (resistance, electropotcntial, tnbo- 
electr’icity, ionic mobility, deposition potential, energy of ionisation overvoltage) properties 
of the passive state, and magnetic properties. Fourteen pages are devoted to the chemical 
properties of the metal, here the behaviour of metallic cobalt with a large number of elements 
and compounds is detailed. A short discussion on the physiological action of cobalt salts and 
the uses of the metal and its derivatives completes the section. A discussion on the atomic 
weight valency, co-ordination number, isotopes, and the structure of the atom comes next and 
is followed by a description of the intermetaUic compounds and alloys of cobalt with copper, 
silver »old calcium, beryllium, magnesium, zinc, cadmium, mercury, boron aluminium 
thallium titanium, tin, lead, nickel, molybdenum, tungsten, iron, and manganese, together with 
many ternary alloys ; phase-rule diagrams accompany the description of many of the afloys. 
The compounds of cobalt come next : these are treated in the order, oxides, hydroxides, fluor
ides chlorides bromides, iodides, sulphides, sulphates, carbonates, mtrates, and phosphates 
Complex salts ’double compounds, and ammines are included and described with the individual 
salts A very large number of references accompany each section of the volume.

This volume, like its predecessors, is written in a clear and convenient manner. I t is very 
thorough and complete and it brings together in an easily consultable form the salient facts and 
data of the inorganic and physical chemistry of iron and coba.lt The work will be of the 
greatest use for reference purposes and should therefore be available to  all chemists, 
volume which may be warmly recommended.—James F. Spencek.
Neuzeitliche galvanische Metallveredlung. Wege und Winke zur Erzielung 

hochwertiger Metallauflagen und Arbeitsmethoden der Heutigen Galvano
technik. Von K. Altmannsberger. Med. 8vo. Pp. 160, w ith 11 illustra
tions. 1935. Coburg : Müller und Schmidt. (K art., R.M. 5.)
This book is not intended to cover the whole field of electroplating, like so many of the recent 

publications, but aims rather at dealing with some of the modern developments such as chromium 
plating and nickel plating of die-castings. The author makes an effort to  emPhasize new 
processes such as the deposition of chromium from buffered chloride solutions, which it is 
claimed have a cathode efficiency of 85-95%. Whilst paying special attention to the ^ c a 
tion  of recent scientific studies, the book will doubtless provoke criticism from others engaged 
in this field of work, but for this very reason it deserves to be brought to then attention.

Traité de Galvanoplastie. P ar J .  Salauze. Roy. 8vo. Pp. xv +  679, with 
200 illustrations. 1935. P aris : Dunod. (Relié, 128 francs; broché, 
118 francs.)
Both the theory and practice of electro-deposition are covered by this well-printed treatise, 

which offers a clear exposition of the subject characteristic of the French language m which it 
is written. The modem advances in electroplating owe much to the attention which is now 
being given to the underlying scientific principles. The introductory chapters on the basic 
principles of electro-chemistry are therefore fully justified and the author follows them by others 
covering the general application of these principles to plating processes, the preparation of work, 
plant and other equipment, and the testing of deposits. The remaining half of the book is 
devoted to detaUed treatment of the practical applications to individual metal depositions 
Good illustrations, including many photomicrographs, and a reasonable number of references to 
original papers add to the value of the treatise.
Korrosion IV. Bericht über die Korrosionstagung 1934, am 20 November 

1934, in Düsseldorf. V eranstaltet von Verein deutscher Eisenhuttenieute 
Verein deutscher Chemiker, Deutsche Gesellschaft für Metallkunde und 
Verein deutscher Ingenieure. Demy 8vo. Pp. iv +  76, w ith 39 illustra
tions. 1935. Berlin : V.D.I.-Verlag G.m.b.H. (R.M. 5.)
The 1934 meeting of the German corrosion research committee, of which this book is a 

record, was concerned almost entirely with the corrosion of ferrous meta s in wa ei P1?®®» 
gas pipes, and heating plant. Only one or two brief references to work on non-ferrous metals 
occur in a few of the papers. The book contains 10 papers, some of whic re p 
review nature, and brief discussions on them. Gas, water, and heating engmeers s ou 
something of value and interest in the papers especially those dealing with protection from 
corrosion.—A. R. Powell.
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Chemical Industries. A Compilation of the D ata and Inform ation Essential 
to the Conduct of All Process Industries, i.e. Process of Manufacture entailing 
Chemical or Other Scientific Formulae with a L ist of Materials, P lan t E quip
ment, and Raw Products Necessary in These Trades. E dited  by D. M. 
Newitt. 4to. Pp. 361 +  lxxxix, illustrated. 1935. L ondon : Leonard 
Hill. L td., 17 Stratford Place, W .l. (10s.)
This volume represents the 10th edition of the Chemical Engineering and Chemical Catalogue 

which has already established itself as an indispensable guide to the British chemical industry 
and a valuable reference book to all engaged in the chemical industries. The change of title is 
accompanied by a radical change in the arrangement of the subject-matter, which still further 
enhances the value of the book as a work of reference. Instead of grouping together in alpha
betical order the various firms using publicity space and following on with all the information 
data, indexes, bibliography, &c., the whole of the subject-matter is divided into 12 sections 
dealing, respectively, with power plant; water treatment; chemical engineering and factory 
data; size reduction, mixing, and blending; separating and grading of materials; handling, 
conveying, and transportation of materials; air conditioning; instruments and laboratory 
apparatus; chemicals; fine chemicals; indexes; publishers’ announcements and biblio
graphy. Eachof the first 10 sections begins with several pages of scientific data and information, 
and this is followed by advertisements of firms supplying materials appropriate to the particular 
industry or industries, so that each section is a complete reference book in itself. The slip 
method of indexing the sections permits of any particular point being turned up in a few 
seconds.

It is encouraging to  note that the number of firms taking space has jumped from 82 to 
nearly 200, and the number of advertising pages has correspondingly increased. The scientific 
sections have been considerably revised and amplified, and the errors and misprints found in 
earlier editions have been almost completely eliminated. Nevertheless we hope to see these 
sections still further improved in succeeding editions. The publishers are to  be commended on 
their enterprise in increasing the utility and scope of the work and it is now up to firms who 
have not yet taken this method of bringing their products and services before the chemical 
industry to book space for the next edition to give the publishers an opportunity of making the 
book a real reflex of the vigorous life of the British chemical industry.—A. R. POWELL.

Taschenbueh fiir die Lichfcbogenschweissung. Von K arl Meller. Cr. 8vo. 
Pp. viii +  189, w ith 83 illustrations. 1935. Leipzig ; S. Hirzel. (Geb., 
R.M. 5.)
Meller’s “ Handbuch,” which was reviewed in J .  Inst. Metals, 1933, 53, 542, is a standard 

work on arc-welding. This little pocket-book is a condensed and simplified version of the 
larger work, intended especially for wielding operators and foremen. I t  is, however, a remark
ably concise and clear exposition of arc-welding principles which cannot fail to  be of value to 
all who are interested in the subject. The proportion of space devoted to non-ferrous metals 
(10 pages) is much higher than in the larger work—which is as it  should be.

Clear printing on good paper, and a strong binding, complete excellent value for money.
—H. W. G. H ignett.

Unsere Verbrauchsgiiter und ihre Herstellung. Em technologisches Lesebuch.
Von K urt W. Geisler. Med. 8vo. Pp. vi +  177, w ith 117 illustrations. 
1935. B erlin: V.D.I.-Verlag G.m.b.H. (Br., R.M. 3.90; V.D.I.-Mitgl., 
R.M. 3.50.)
This remarkable little book covers, in the space of 172 pages, almost the whole field of 

industrial chemistry. The covering is naturally thin, but it is sufficient to hold together the 
basic facts of the chemistry of metals, glass, ceramics, building materials, cements, wood, paper, 
textiles, artificial silk, rubber, leather, linoleum, plastics, fuels, foods, dyes, oils, fats, waxes, 
acids, alkalis, and explosives. Clever diagrams make the descriptions easy to  follow and to 
remember. Afewbooksof thiskindinEnglish would solve our problems of technical education; 
students would find examinations easy, and professors would be able to  devote more time to 
research work.—H. W. G. H ignett.


