
M ETALLURGICAL A B ST R A C T S
( G E N E R A L  A N D  N O N - F E R R O U S )

V o lu m e  1 M A Y  1 9 3 4  P a r t  5

19

I . — P R O P E R T IE S  O F M E T A L S
«Ms

___________
(Continued from pp. 161-167.)

*Tlie Thermal Properties oî Alum inium  and Their Application.—I I .  A. de
Biran (Rev. Aluminium, 1934, 11, 2311-2332).—Thermal problems are of 
2 different types : heat insulation and heat transmission. The use of
aluminium in the former type has already been discussed (./. Inst. Metals,
1932, 50, 209). Its applications in the latter type are now discussed, with 
illustrative examples, under the following headings : reflecting and insulating 
properties of aluminium ; conducting properties, with which are tabulated the 
compositions and physical and mechanical properties of the principal alumin
ium alloys used for pistons; applications where the thermal qualities are 
secondary. A bibliography containing 43 references is appended.—J. H. W.

f Aluminium and Its Alloys. N. F. Bolchovitinov (Vestnik Ingenerov i 
Tehnikov (Messenger of Engineers and Technologists), 1933, (5), 207-209).— 
[In Russian.] A review covering pure aluminium, basic characteristics of 
the microstructure of aluminium alloys, and the most important types of the 
latter.—N. A.

*The Exact Measurement of the Specific Heats of Solid Substances at Higher 
Temperatures. X IV .— The Specific Heats and Thermal Retardation Pheno
mena of Beryllium. F. M. Jaeger and E. Rosenbohm (Proc. K . Akad. Wet. 
Amsterdam, 1934, 37, 67-76).—[In English.] The duration of heating and 
cooling has a considerable influence on the apparent specific heat of beryllium 
in the compact form. Constant values are obtained, however, for finely- 
powdered beryllium. With this material the true specific heat between 
99-80° and 1064-97° C. can be represented by 0-414032 +  0-719894 X 10_3f — 
0-2221422 x  10-®i2 — 0-1436704 x  lO“8«3 +  0-156547 +  10n£‘ and the atomic 
heat by 3-73457 +  0-64935 X 10 2£ -  0-20037 X 10“5i2 -  0-12959 X 10'7i3 +  
0-14122 x  10-10£4. The phenomena are believed to indicate the existence of 
2 states of beryllium in inner equilibrium, but the nature of the constituents 
is unexplained.—E. S. H.

Beryllium and Its Alloys (concluded). Jean Challansonnet (Aciers spéciaux,
1933, 8 ,363-370).—Cf. J . Inst. Metals, 1933, 53, 545. In the copper-beryllium 
alloys, the copper-rich a crystals have the copper lattice and the y crystals 
are face-centred cubes. Radiometric examination confirms the equilibrium 
diagram that the hard y  constituent is precipitated by quenching and 
annealing. The addition of phosphorus accelerates ageing and lowers the 
temperature at which this treatment is most efficacious. The properties and 
heat-treatment of ternary alloys of beryllium and copper with tin, zinc, and 
aluminium, of copper-beryllium alloys containing 2-3% of beryllium, and of 
nickel-beryllium alloys containing l-5-3-0% of beryllium are described. 
The elastic limit and hardness of the nickel alloys can be quadrupled and the 
breaking stress doubled by suitable heat-treatment, but beryllium reduces 
the resistance of nickel to corrosion by nitric acid. The iron-beryllium and 
the iron-nickel-beryllium alloys, and the effect of beryllium on the hardness and 
corrosion-resistance of special (nickel-chromium) steels are described.—J . H. W.

* Denotes a paper describing the results of original research, 
f Denotes a first-class critical review.

Q
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*The Crystal-Diamagnetism of Bism uth Crystals. Alexander Goetz and 
Alfred B. Focke (Phys. Rev., 1934, [ii], 45, (3), 170-199).—Previous work on 
crystal-diamagnetism is reviewed with special reference to bismuth and its 
alloys with elements of the B sub-groups. Single crystals of bismuth and its 
alloys with silver, tin, lead, tellurium, selenium, antimony, and germanium 
were prepared by the method of Goetz (see J. Inst. Metals, 1930, 43, 397); 
two-phase specimens were also prepared by this method in cases where the 
solid solubility limit was restricted. The diamagnetic properties were studied 
from — 185° to +  271° C. For pure bismuth the susceptibility varies with 
the crystal orientation according to the Voigt-Thomson law. In contrast 
with some previous results for polycrystalline metal, the magnetic properties 
of single crystals grown in vacuo are identical with those grown in an inert 
atmosphere, showing that a single crystal is not affected by absorption of 
gases. When a solid solution is formed, elements of lower valency (germanium, 
tin, and lead) increase the magnetic anisotropy, whilst those of higher valency 
(selenium and tellurium) decrease it. The results are complex, and with tin 
in solution it is possible to obtain crystals which are paramagnetic parallel 
to the principal axis, and diamagnetic at right angles to i t ; this shows the 
danger of using magnetic properties of polycrystalline material for the deter
mination of solubility limits. The specific effect of a dissolved atom is greater 
the smaller the solubility limit. A transformation point at 75° C. is shown by 
all alloys of low concentration of the added element. The results are discussed 
and a theory is proposed according to which the solute atoms are not dis
tributed at random, but in certain crystallographic planes which occur 
periodically, the periodicity being connected with the secondary structure 
proposed by Zwicky.—W. H.-R.

:On the Existence of Three Allotropic Form s of Calcium. P. Bastien 
(Compt. rend., 1934, 198, 831-833).—By means of differential thermal and 
thermoelectric analysis and dilatometric measurements in an atmosphere of 
argon on a large quantity (2 kg.) of sublimed calcium, it is shown that there 
are 3 allotropic forms of calcium, the transformations occurring at about 
260° C. and between 430° and 440° C., respectively.—J. H. W.

*The Rotation of Cobalt and Nickel by Magnetization and the Gyromagnetic 
Ratios of Their Magnetic Elements. S. J. Barnett (Proc. Amer. Acad. Arts. 
Sei., 1934, 69, 119-135).—If p0 is the magnetic moment in a ferromagnetic 
substance, and M 0 its angular momentum, the gyromagnetic ratio is defined 
as p =  M o/po- B.’s previous methods (see J . Inst. Metals, 1932, 50, 19) have 
been extended to avoid systematic disturbances, and the values of p for nickel 
and cobalt were determined as 1-059 X m/e, and 1-077 X m/e, respectively, 
and are probably correct to within 1%.—-W. H.-R.

*On the Solubility of Gases in  Copper and Alum inium . P. Röntgen and
F. Möller (Metallwirtschaft, 1934, 13, 81-83, 97-100; and (partial translation) 
Light Metals Research, 1934, 2, (46), 2-4).—By the method of Röntgen and 
Braun (see J. Inst. Metals, 1932, 50, 721) it has been shown that nitrogen, 
carbon dioxide, and carbon monoxide are insoluble in copper at 600°-1400° C. 
and that the two first-named gases are insoluble in copper containing 0-5% 
cuprous oxide, 0-5% cuprous sulphide, or 0-1 or 0-3% aluminium. Sievert’s 
and Krumbhaar’s values for the solubility of hydrogen in pure copper (cf. Z. 
physikal. Chem., 1910, 74, 277) have been confirmed; the solubility at the 
melting point jumps from 2 to 5-3 c.c. per 100 grm. of copper, irrespective of 
the presence or absence of moisture. On exposing molten copper containing 
sulphur to an atmosphere of hydrogen, a certain amount of the latter is 
absorbed chemically, and remains in the metal on cooling, rendering it porous; 
part of this is evolved as hydrogen sulphide on prolonged annealing. The 
solubility of hydrogen in copper containing aluminium decreases linearly 
with the aluminium content within the solid solution range, the extrapolated
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curve showing zero solubility at 16% aluminium. Hydrogen is insoluble in 
solid aluminium, but at the melting point 0-22 c.c. of gas is absorbed by 
100 grm. of metal; addition of copper reduces the solubility in a similar 
way to that recorded above for the addition of aluminium to copper.—v. G.

| Manganese. N. F. Bolchovitinov (Vestnik Ingenerov i Tehnikov (Mes
senger of Engineers and Technologists), 1933, (9), 408-409).—[In Russian.] 
A brief review of the physical properties of manganese and its alloys, and its 
use in steels, copper, and aluminium alloys.—N. A.

*The Surface Tension of Mercury in a Vacuum and in the Presence of 
Hydrogen. R. Stevenson Bradley (J . Phys. Chem., 1934, 38, 231-241).—The 
surface tension of mercury, determined by measurements on a flat drop, is 
found to be 500-3 dynes/cm. at 16-5° C. A slow fall in the value of the surface 
tension of mercury occurred in an atmosphere of hydrogen. The surface 
tension fell more rapidly when the drop, in hydrogen, was illumined by 
radiation from a mercury vapour lamp.—J. S. G. i .

♦The Influence of Corrosion on the Endurance Strength of Steels and Pure 
Nickel. 0. Behrens (Metallwirtschaft, 1934, 13, 41- -JO).—Compression of the 
surface of pure nickel increases the endurance limit by 20-30% in air or in 
water. Corrosion by water then has only a very slightly deleterious action.

—v. G.
*An Experimental Contribution to the Knowledge of the Magneto-Optical 

Rotation of Nickel. Kurt Hans v. Klitzing (Z . Physik, 1933, 85, 240-252).— 
Measurements of the Kerr effect exhibited by nickel for various wavelengths, 
field strengths, and temperatures, and of the Faraday effect for various 
wavelengths and field strengths are detailed. The rotatory dispersion in the 
Faraday effect resembles that characterizing the Kerr effect, but the direction 
of rotation is opposite in the respective cases.—J. S. G. T.

♦Discontinuities of Resistance Associated with the Barkhausen Effect [for 
Nickel]. C. W. Heaps (Phys. Rev., 1934, [ii], 45, 320-323).—A nickel wire 
under bending stress showed a large Barkhausen discontinuity of magnetiza
tion. Examination with a sensitive Kelvin double bridge showed that a jump 
in magneto-resistance accompanied the magnetization jump. This is in 
contrast to the work of Steinberg and Miroschnischenko (Physikal. Z. Sowjet- 
union, 1933, 3, 602), whose apparatus is considered to be too insensitive. 
The mechanism of the change is discussed.—W. H.-R.

♦The Extension of Tin Crystals. I.  Obinata and E. Schmid (Mitt. Material., 
Sonderheft 23, 1934, 67-71).—See J. Inst. Metals, 1933, 53, 484-485.—J. W.

♦The Distribution of In itial Velocities of Positive Ions from Tungsten. George 
J. Mueller (Phys. Rev., 1934, [ii], 45, 314-319).—The positive-ion emission 
from tungsten in vacuum has been studied for temperatures from 1300° to 
3000° K. The initial velocity distribution agrees with Maxwell’s law. The 
positive ions emitted were not only those of tungsten, but included impurities, 
chiefly potassium.—W. H.-R.

♦The Exact Measurement of the Specific Heats of Solid Substances at Higher 
Temperatures. X I I I . — The Specific Heats of Vanadium, Niobium, Tantalum, 
and Molybdenum from 0° to 1500° C. F. M. Jaeger and W. A. Veenstra 
(Proc. K . Aka/1. Wet. Amsterdam, 1934, 37, 61-66).—[In English.] The 
following data have been obtained over the temperature range indicated 
(cp =  true specific heat, C =  atomic heat). Vanadium c =  0T1846 +
0-313734 X 10_4f -  0-675396 X  lO“8*2 +  0-14184 X  lO'11«3, C =  6-0414 +
0-1600 X 10-*<- 0-34446 X  10“6i2 +  0-7234 X  lO“9*5; niobium c. =  0-06430 +  
0-772766 X  10“5f +  0-234774 X  10-8f2, Cp =  6-0120 +  0-722533 X  lO“3« +
0-21952 X 10~6i2; tantalum c =  0-533218 +  0-4198 X  lO"5* +  0-3295 X
10_9f2, Cp =  6-0244 +  0-38066 X  10“3f +  0-19919 X  10_7f2; molybdenum 
cp =  0-061046 +  0-123086 X  10~H +  0-103636 x  lO“8*2, C =  5-8604 +
0-11828 x  10“2< +  0-9949 X  10~7f2.—E. S. H .
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*E'astic Behaviour and Elastic Constants o£ Z inc Single Crystals. Alvin W. 
Hanson (Phys. Rev., 1934, [ii], 45, 324-331).-The elastic constants have been 
determined from bending and torsion experiments on single crystals prepared 
from 2 grades of very pure zinc, and bending experiments on polycrystalline 
zinc are also described. In contrast to polycrystalline metal single crystals 
of zinc show a definite and reproducible elastic behaviour, although the exact 
elastic constants are very sensitive to impurities, and vary considerably for 
the two grades. For each orientation there is a definite region of proportion
ality between increasing stress and strain, although this region is a minimum, 
and very small for orientations </> =  45°, where </> is the angle between the 
hexagonal axis and the axis of the rod. There is no permanent set within 
the elastic limit as defined by the limit of proportionality. Elastic hysteresis 
always occurs in bending, but in torsion it is found only for specimens which 
have previously been permanently strained. The variable results for poly
crystalline metal are regarded as duo to the difierence between the elastic
constants for different orientations.— W . H .-R .

* Mechanical Properties of Electrolytic Zinc Sheets. 0. Bauer and J. V certs 
[with F. Beck] (Mitt. Material., Sonderhejt 2 4 ,1934,137-144).—See Met. Abs.,
this volume, p. 67.—J. W. m

^Changes in the Properties of Deformed Smgle Crystals by Recovery. M. 0.
Kornfeld (Zhurnal eksperimentalnoy i teoreticheskoy Fiziki (Journal of Experi
mental and Theoretical Physics), 1933, 3, (6), 567-570).—[In Russian.] On 
heating deformed single crystals of aluminium only a partial recovery occurs in 
the lattice structure, the residual distortions being exceptionally stable. 
The yield-point, corresponding with the stable state, is directly related to 
the degree of deformation, and at 300°-500° C. is independent of temperature.

& —N. A.
fRecent W ork on the Metallic State and Its Properties. Walther Gerlach 

(.Metallwirtschaft, 1934, 13, 171-172).—A review.—v. G.
Physical Change in  Metals in Repose. E. E. G. Bradbury ( Iron and Steel 

Ind., 1934, 7, 193-194).—Three main factors, age-hardening, weathering, and 
natural de-gasification, are considered as having an influence on metals in 
repose and are discussed in detail. I t is considered that age-hardening on 
metals under such a condition is not strictly comparable with ageing in 
moving machinery, and that the beneficial effects of weathering as such are 
exceedingly doubtful. The third factor, natural de-gasification, which 
results from gases of various types continuing to escape from castings after 
they have gone cold, is considered of importance, and the bearing which such 
a theory of de-gasification would have, if true, on production, is discussed in 
the case of steel castings.—J. W. D.

*Low Temperature Specific Heats. I I . — The Calibration of the Thermo
meter and the Resistance of Platinum, P latin um -10%  Rhodium, and Constantan 
between — 259° and 190°. J. C. Southard and R. T. Milner (J. Amer. Chem. 
Soc., 1933, 55, 4384—4391).—A constant-volume gas thermometer for calibra
tion is described. Tables showing resistance values determined over the range 
14°-90° K. are given.—R. G.

The Enhanced Tenacity of Thin Fibres, the Joffe Effect and Related Pheno
mena Interpreted from the Point of View of Griffith’s Theory of Fracture. 
E. Orowan (Z. Physik, 1933, 86, 195-213).—The enhanced tensile strength of 
thin fibres, the effects of grain-fineness and of the surrounding medium on 
the breaking stress are interpreted in terms of Griffiths theory of frac ure 
(see J. Inst. Metals, 1921, 25, 386). Fracture is a consequence of the in
filtration of the Griffith fissure by active slip planes. This e x p  l a m s  the 
results obtained by Schmid in the case of zinc (see J. Inst. Metals, 1940> 
34, 381). The results support Joffe s interpretation of the s o - c a l l e d  J  one 
effect, but are unable to discriminate between that interpretation and tha
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due to Ewald and Polanyi; Smokal’s interpretation, attributing the effect 
to penetration of liquid into the crystal mass, is not supported by the results.

—J. S. G. T.
The Preparation of Sputtered Metal Films. E. O. Hulburt (Rev. Sei. 

Instruments, 1934, [N.S.], 5, 85-88).—The technique of sputtering and the 
production of thin films of about 30 metals are described. The transmission 
of films of platinum, tantalum, and chromium is constant for wave-lengths
0-5-2-2 p; films of silicon and carbon are relatively transparent from 1-0 to
2-2 ¡a.—J. S. G. T.

♦Interference of Light by Thin Metallic Films. J. B. Nathanson (J. Opt. 
Soc. Amer., 1933, 23, 388—393; Chem. Zentr., 1934, 105, I, 824).—Manganese 
and platinum foils with a maximum thickness of 10-1 cm. have been prepared 
in hydrogen in such a way that, owing to their non-homogeneity in reflected 
light, they show interference rings or streaks. The weight of the films 
calculated from their optical properties agrees with the actual weight in the 
case of manganese, but is greater in the case of platinum owing to the occlusion 
of hydrogen.—A. R. P.

♦Absorption by Thin Copper, Silver, and Gold Foil in the Visible and Ultra- 
Violet Regions. Alexander Smakula (Z. Physik, 1933, 86, 185-194).—Cf. 
Met. Abs., this volume, p. 119. The optical absorption constants of thin 
sheets of copper, silver, and gold are determined in the region 700-186 mp,. 
All exhibit weak absorption maxima which are attributed to transition of 
electrons into the crystal lattices.—J. S. G. T.

♦The Electrokinetic (Zeta) Potential of Thin Metal Films. Grant W. Smith 
and L. H. Reyerson (J. Phys. Chem., 1934, 38, 133-151).—A streaming 
potential method for determining the electrokinetic potentials of metals in 
contact with their ions is described, and results obtained with the systems 
silver-silver ion and nickel-nickel ion are given. Fundamental relations between 
these electrokinetic potentials and the Nernst potentials were found.—J. T.

♦Photoelectric Properties and Electrical Resistance of Metallic Films. 
Duane Roller and Dean Woolridge (Phys. Rev., 1934, [ii], 45, 119-120).—Thin 
films of the alkali metals and platinum, silver, and gold show a marked 
dependence of the threshold wave-length and photoelectric emission on film 
thickness, but cadmium and mercury do not show this effect. As the thickness 
of a metal film is diminished, the resistance increases from the value character
istic of the metal in bulk, at first slowly, and then more rapidly, until a “ critical 
thickness ” is reached below which the resistance rapidly becomes infinite. 
The critical thicknesses for cadmium and mercury are of the order 200-300 X 
10~7 cm., and are much greater than those for the other metals mentioned 
above for which the critical thicknesses vary from 5 to 20 X  10-7 cm. The 
photoelectric anomalies thus correspond with large critical thicknesses, which 
probably indicate less uniformly deposited films.—W. H.-R.

♦Some Experiments with Pure-Metal Resistance Standards. James L. 
Thomas (U.S. Bur. Stand. J. Research, 1934, 12, 313-321; Research Paper 
No. 657).—National standardizing laboratories use wire-wound standards for 
maintaining the unit of electrical resistance. The material for these standards 
is usually Manganin, an alloy of copper, nickel, and manganese. This alloy 
corrodes rather readily and in general its resistance does not remain as constant 
as is desired. It is believed that coils of pure metals, especially the noble 
metals, will be more stable in resistance and might be used to maintain the 
unit. I'ure-metal standards have been constructed of copper, silver, tin, 
gold, and platinum wire, and measured at the ice point. The gold and platinum 
coils have been very stable in resistance. The construction, method of 
measurement, and results are given.—S. G.

The Scattering of Röntgen Rays by Metals. Alexander Rusterholz (Disser
tation: Eidg. Tech. Hochschule, Zürich, 1931, (643), 56 pp.).—Reviews very
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briefly the principal phenomena and theories associated with the scattering 
of X-rays by metals. Determinations of the scattenng function (F) for 
aluminium, copper, silver, gold, platinum are

The Electrothermal Homogeneous Effect in  L i q u i d  Metal I., I I .  V B e n e -  
dicks and G. Silieholm (Ark. Mat. Astron. Fysik, 1933, [A], 23, (27), 21 pp., 24, 
(I), 16 pp.; Chem. Zentr., 1934,105,1, 3 4 8 ).-(I .-)  In a thoroughly tempered 
homogeneous conductor a heat effect (positive or negative) proportional to 
the current density is produced by the passage of a current. This effect can 
most satisfactorily be studied in a liquid metallic conductor, and sis: types 
of apparatus suitable for this work are described. The effect has been 
detected in mercury, a 4-5% cadmium amalgam, and a ^ / „  thallium 
amalgam, the magnitude decreasing in the order given. (II. ) The homo
geneous effect described in (I.) produces a rising or falling linear temperature 
distribution in the direction of the current through the homogenized conductor. 
The values calculated theoretically for a mercury conductor one end of winch is 
kept at a constant temperature have been verified expenmentally. A. K. P.

*A General Proof of Certain Fundamental Equations in  the Theory of Metallic 
Conduction. H. Jones and C. Zener (Proc. Boy. Soc., 1934, [A], 144, 101-
1 1 7 ). in  modern literature of the theory of metallic conduction, certain
equations which are true for free electrons are assumed to remam valid when 
the potential is periodic. General proofs of these equations are here given. 
They give (1) the relationship between the velocity and energy of a stationary 
state and (2) the effects of a constant electric or magnetic field on a wave

*>a°Electrical Conductivity of Metals at the Lowest Temperatures. J. C.
McLennan (Proc. Roy. Inst., 1932, 27, 446-170; also (summaries) Nature, 
1932, 129, 858-859, and Engineering, 1933, 135, 165-166.—A lecture.—L. H.

♦Electrical Resistance of Heat in Metals. Charles R. Underhill (J. FranMin 
Inst., 1933, 216, 629-634).—From a mathematical treatment of the subject, 
it is suggested that a refinement of the method outlined in the paper might 
lead to a general equation for temperature coeffs. of resistance at all tempera
tures up to near the melting points of metals. S. V. W.

The Effect of Pressure on Galvano-Magnetic Phenomena. C. Delfia 
(Nuovo cimento, 1933,10, 221-229; C. Abs., 1934, 28, 694-69o). The applica
tion of hydrostatic pressure increases the Hall coeff. (B) in sheet bismuth and 
lowers it in sheet antimony. The values for bismuth are as follow, where the 
first figure is the pressure in atm. and the second is the coeff.: 1, 2-583; 
5, 2-731; 25, 2-741; 50, 2-750. The value of the const, magnetic field (H) is 
not given. Variations in H gave the following data which are, in order, the 
field strength in e.m.u., B at 1 atm. and R at 25 atm. : (sheet A) 1560, 3-483,
3-510; 2600, 2-915, 2-959; 4080, 2-373, 2-408; 5500, 1-973, 2-015; (sheet £) 
1560,3-122,3-150; 2600,2-699,2-718; 4080,2-189, 2-220; 5500,1-887,1-922. 
The electrical conductivity was also measured in bismuth with the following 
results, which are in order, the pressure in atm., the conductivity X 10 in 
a field of 1485 e.m.u. : 1, 7-600, 7-488; 5, 7-740, 7-628; 25, 7-773, 7-765; 
50, 7-790, 7-681. The number of free electrons per c.c. is calculated to be
753-5 X 1016. S. G.

Problems of Ferro-Magnetism. R. Sanger (Ball. Assoc. Suisse Elect., 1934, 
25, 137-143).—A review of recent investigations of ferro-magnetism in 
which nickel, cobalt, certain nickel-iron alloys, and magnetite are considered 
in addition to iron. Heisenberg’s theory of ferro-magnetism and Weiss s 
assumption of an internal molecular field are shown to be mutually con
firmatory. Investigations on single crystals demonstrate the inter-relation 
of magnetization vector and space-lattice, and a consideration of the elastic 
stresses within the lattice throws light on the nature of magnetization curves.



1934 I I . — Properties o f Alloys 231

I I . — P R O P E R T IE S  O F A LLO Y S

(Continued from  pp. 167-176.)

in flu e n ce  of Alternating Torsional Stresses on the Strength and Damping 
Capacity of Alum inium  Alloys. Hans Frankenberg (Metallivirtschaft, 1934,13, 
187-191).—The creep limit of aluminium and various binary alloys of this 
metal with copper, silicon, and magnesium is raised by the continued applica
tion of torsional stresses. The damping capacity is independent of the number 
of alternations, but during the course of the endurance test it decreases in 
aluminium, increases in copper-aluminium alloys, and remains constant in 
silicon- and magnesium-aluminium alloys, in which, however, it is very small.

—v. G.
*Rate of Age-Hardening of Duralum in as Determined by Upsetting Tests.

J. 0. Lyst (Metals and Alloys, 1934, 5, 57-58).—The specimens are cut from 
f-in. rivet stock, so that the length is twice the diameter; they are then 
subjected to compression and the load noted when the length is reduced by 
25 and 50% and when the first cracks appear. Cracking before a 55% reduc
tion is always a sign that cracks will appear in the head during riveting; this 
is therefore the critical value (Rc). On ageing freshly quenched Duralumin 
at room temperature, Rc is reached in 2-21 hrs., but at 0° C. only after 2-21- 
days. If the quenched alloy is kept at — 48° C. in a “ dry-ice refrigerator, 
cracking does not occur below a 57% reduction even after 14 days; but if the 
alloy is then kept at room temperature, Rc is again reached in 2-21 hrs. 
Hardening of the freshly quenched alloy is perceptible in I f  hrs. at 20° C., and 
in 36 hrs. at 0° C., but never occurs at — 48° C.—A. R. P.

*The Tempering Effect in Quenched Copper-Aluminium Alloys. W. Stenzel 
and J. Weerts (Mitt. Material., Sonderheft 24, 1934, 73-92).—See J. Inst. 
Metals, 1933, 53, 694.—J . W.

*0n Age-Hardenable Silumin Containing Magnesium. O. Bauer, B. Blumen- 
thal, and M. Hansen (Mitt. Material., Sonderheft 23, 1934, 60-65).—On ageing, 
cast Silumin containing magnesium, preferably at 150° C., the yield-point, 
tensile strength, and hardness are considerably increased, especially if the 
metal is first annealed and quenched. The hardness of an alloy with 0-3-
0-5% magnesium is increased by 30-35% after ageing for 50-60 hrs., and the 
tensile strength of an alloy with 0-34% magnesium by about 25% after ageing 
for 96 hrs., whilst the yield-point is raised 65%. Elongation and reduction 
in area are, however, correspondingly reduced. In specimens with 1-08% 
magnesium, the presence of Mg2Si could not be detected after quenching from 
500° C. and ageing at temperatures up to 300° C.—J. W.

Silicon and Its Use in  Modem Metallurgy. A. B. Kinzel (Min. and Met., 
1933,14, 489-492).—-A review.—A. R. P.

*The Nature of the Solid Phase in  the System Antim ony-Bism uth. W. F. 
Ehret and M. B. Abramson (J. Amer. Ghem. Soc., 1934, 56, 385-388).—X-ray 
diffraction patterns and microscopic examination showed the antimony- 
bismuth alloys to consist only of one phase, corresponding with a system which 
forms a complete series of solid solutions. The solidus as determined by Otani 
was shown to be probably correct.—-R. G.

Resistance Alloys for Temperatures up to 1300° C. [Megapyr]. A. Grunert, 
W. Hessenbruch, and K. Ruf (Eleldrowärme, 1933, 3, 208-212; C. Abs., 1933, 
27, 5043).—See this J., 1933, 53, 550.—S. G.

Corrix, a New [Copper-Alum inium -Iron] Alloy for Propellers. Anon. 
(Automobiltech. Z., 1934, 37, (5), 149-150).—Cf. Met. Abs., this volume, p. 170. 
It is stated that Corrix, a ternary copper-aluminium-iron alloy, shows excep
tional resistance to corrosion, especially by sea-water; it also resists the action 
of saturated and superheated steam, 50% hydrochloric acid, 50% acetic acid, 
and weak and saturated ammonium chloride. The physical and mechanical
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properties of the alloy are summarized. I t  is considered likely to be of great 
use for propellers and various fittings in aircraft and t r ^ p o r t  v e ^ - * . R .

Beryllium-Copper. Anon. (Met. Ind . (N .Y .),  1934, 32, 48-49). The 
manufacture, properties, and heat-treatment of beryllium-copper alloys are

*On the Svstem Beryllium-Copper. H. Tanimura and G. Wassermann (Mitt. 
M a l ' i T s S h e f t  84, 1934, 151-153).-See .7. Inst. Metals, 1933, B *  620.

*Aeeins Phenomena in Copper-Nickel-Silicon Alloys. Enrico Crepaz (Atti 
Conqr naz. Chim. para ap-pl., 1933, 4, 454-468; Ghem. Zentr., 1934, 105, I, 
1104).'—A copper-silicon alloy with 6-31% silicon shows a single maximum in 
the hardness and expansion with rise in ageing temperature, i.e. it ages nor
mally When nickel is also present, two maxima occur in the hardness, ex
pansion, and resistivity curves; this is attributed to the primary precipitation 
of silicon in excess of the ratio 4 nickel: 1 silicon, followed by a secondary 
precipitation of the compound which produces maximum hardness. A similar 
behaviour has already been observed in aluminium alloys.—A. R . P.

*The Effect of Grain Boundaries on Equilibrium . P. Wiest (Metallurgist 
(Suppt. to Engineer), 1933, 9, 53-54).—A summary of a paper by W. on 
“ X-Ray Experiments on the Solubility of Silver in Copper, Z. Physilc, 1932, 
74 225. See J . Inst. Metals, 1932, 50, 308.—R. G.

A Flanged Bronze Celt from Birtley, Co. Durham. A. Raistnck and J. A. 
Smythe (Proc. Univ. Durham Phil. Soc., 1933, 9, (2), 4 7-54).— The material of 
a flanged bronze celt of the earliest Bronze period contained copper 82-73%, 
remainder tin, with traces of iron and nickel. The small, equi-axed, twinned, 
and frequently deformed a-crystals indicated that the material had undergone 
cold-working, low-temperature annealing, and subsequent further local cold- 
working. Large masses of eutectoid were present. Hardness tests, especially 
in comparison with the results of corresponding tests on a made-up alloy of 
g-jTnilar composition, threw further light on the process of manufacture, which 
is briefly outlined.—P. M. C. R.

*Thermal Expansion of Bearing Bronzes. Peter Hidnert (U.S. Bur. Stand, 
J . Research, 1934, 12, 391-400; Research Paper No. 665).— This paper gives 
data on the linear thermal expansion of cast bearing bronzes (copper—tin and 
copper-tin-lead) at various temperatures between 20' and 200° C. The results 
obtained on heating and cooling are given in diagrams and the coeffs. of expan
sion for various temperatures are given in a table. The coeffs. of expansion 
obtained in the second tests are generally higher than those obtained in the 
first tests. The addition of tin to copper or lead to copper-tin alloys increases 
the coeffs. of expansion. Equations were derived which show the relation
ship between the tin content and the coeffs. of expansion of cast copper-tin 
alloys and between the lead content and the coeffs. of expansion of cast 
leaded bronzes with a copper-tin ratio equal to about 7. S. G.

Foundry Bronzes. III.—Phosphor Bronze. Anon. (Found. Trade J., 
1934, 50, 186).-—The composition of phosphor-bronzes, and the melting shop 
and foundry practice in the production of these alloys are described. J. H. W.

*The Transformation Processes in  ß-Brass and ß-Silver-Zine Alloys. J. 
Weerts (Mitt. Material., Sonderheft 2 3 ,1934, 38^3).—See J. Inst. Metals, 1933, 
53, 12-13.—J. W.

*On the Capacity for Hot Deformation of Binary and Complex Copper-Zmc 
Alloys. P. Röntgen and W. Donike (Z .V .d .i., 1934, 78, 220-223). Experi
ments have been made on the capacity of brasses with 6 3-84%  copper and 
with various small additions of other elements to be hot-rolled and extruded. 
Brass made from pure zinc and copper can always be hot-worked, but after 
prolonged annealing oxygen diffuses into the surface and produces cracks on 
hot-rolling. Addition of more than 1-2% of lead to 58% , of more than 0-1 /0



1934 I I . — Properties o f Alloys 233
lead to 63%, and of as little as 0-01% lead to 67 and 84% copper-brass causes 
fissures on hot-rolling. The upper limit of lead for extrusion is 2% for 67 and 
84%, and 5% for 63 and 58% copper-brass, and that of phosphorus is 0-02% 
for hot-rolling and 0-4% for extrusion of a-brass, whereas several % of tin is 
without deleterious effect in either operation. Power measurements in the 
extrusion press show that the resistance to deformation of a-brass is consider
ably higher than that of (3-brass, and therefore insoluble constituents which 
segregate along the grain boundaries are more deleterious in a- than in “-brass.

—v. G.
*The Influence of Third Metals on the Constitution of Brass Alloys. V.—  

The Influence of Manganese. A Contribution to the Knowledge of the Ternary 
System Copper-Zinc-Manganese. O. Bauer and M. Hansen {Mitt. Material., 
Sonderheft 23, 1934, 43^9).—See J . Inst. Metals, 1933, 53, 123.—J. W.

*The Properties of Nickel-Brasses. J. Cournot and F. Hiltbold (Compt. 
rend., 1934, 198, 749-751).—A systematic study has been made of the pro
perties of the industrial nickel-brasses (copper 55-60, nickel 8-22%) as a 
function of their composition : (1) cold-working results in a Brinell hardness of 
at least 200 and still higher for alloys richer in nickel ; (2) the effects of heating 
the cold-worked alloys are different from those observed in brasses chiefly 
in that the decrease of the mechanical resistance is relatively slow ; (3) this 
slowness is also encountered in studying the effect of the time of heating;
(4) for the same copper content, cold-working is effective more rapidly the 
lower the nickel content. The manner in which the hardness varies in per
fectly annealed alloys is discussed ; in annealed industrial nickel-brasses, the
Brinell hardness is given by the formula: A =  81 +  [20-^(Ni-22)2J ^
(5) nickel-brasses are extremely sensitive to homogenization after casting.

—J. H. W.
Silicon-Brasses : A  New Series of Technical Alloys. E. T. Richards (Met. 

Ind. (Land.), 1934, 44, 269-270).—A short summary of the melting, pouring, 
moulding, chill-casting, hot-working properties, and applications of alloys of 
the order : copper 84r-90, silicon 4-2, zinc 12-8%.—J. H. W.

*0n Lead Alloys for Cable Sheaths.—I I .  T. Aizawa and K. Osanai (Res. 
Electrotech. Lab. (Tokyo), No. 346,1933, 1-32 ; Sci. Abs., 1933, [B], 36,482).— 
[In Japanese, with English summary.] A study of the age-hardening, fatigue 
(under repeated tension), and corrosion phenomena of lead cable-sheath alloys. 
The effects of small additions of antimony, calcium, cadmium, zinc, magnesium, 
and tin, also combinations of these metals, are investigated. In most cases 
age-hardening occurs at room temperatures. The alloy with 0-5% magnesium 
becomes brittle, developing cracks. As to corrosion, it is shown that air and 
carbon dioxide play a part with buried cables, the corrosion being much 
accelerated by electrolytic action. A number of equilibrium diagrams is 
reproduced and photomicrographs of the alloys examined are included.—S. G.

*Study of Ultra-Light Alloys of Magnesium with Alum inium  and Copper.— II .  
Paul Bastien (Rev. Met., 1933, 30, 528-542).—Cf. J . Inst. Metals, 1933, 53, 
623 ; and Met Abs., this volume, p. 71. The physical properties studied are 
density and thermal and electrical conductivities, and these are correlated with 
the ternary equilibrium diagram. Mechanical tests on the cast, drawn, and 
forged alloys include tensile, bend, and fatigue tests. The fatigue limit of the 
aluminium-magnesium alloys (0-15% Al) increases up to the limit of solid 
solubility, then decreases slightly but progressively. In the case of copper- 
magnesium alloys the fatigue limit increases slightly and linearly with increase 
of copper content. Corrosion tests were made in various media in an apparatus 
permitting circulation of the corroding medium aerated with any desired 
atmosphere, and with different speeds of circulation. Forging tests showed 
the possibility of forging ultra-light alloys with copper content of the order of
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12%, and thus obtaining good mechanical properties, hardness, and thermal 
conductivity satisfactory for pistons of internal combustion engines. Mechani
cal tests on alloys containing up to 15% of aluminium plus copper, showed 
the desirability of using transverse tests on the cast alloys for acceptance tests. 
The properties of some of these alloys compared favourably with Elektron 
alloys, and the fatigue properties of several alloys in the wrought condition 
having limits of 12-13 kg./mm.2 (7-6-8-2 tons/in.2) were considered to be of the 
order of those of alloys of the Duralumin type. Corrosion tests have shown 
that the addition of copper with aluminium in equal amount increases suscepti
bility to corrosion slowly as regards attack by acid media, and very rapidly 
as regards attack in saline media. Addition of aluminium to copper—magne
sium alloys diminishes very rapidly the rate of corrosion of the alloys, and with 
more than 3% of aluminium the mean rates of corrosion of the ternary alloys 
become generally of the same order.-—H. S.

♦Investigation on Binary Solid Solution of Magnesium. I . — Rontgeno- 
graphic Determination of the Boundary of the a-Solid Solution Range of 
Alum inium -M agnesium  and Zinc-M agnesium  Alloys. I I . — Tensile Tests on 
Homogenized Alum inium -M agnesium  and Zinc-M agnesium  Solid Solutions. 
E. Schmid and H. Seliger {Milt. Material., Sonderheft 23, 1934, 52-58).—See 
J. Inst. Metals, 1932, 50, 732.—J. W.

♦The Equilibrium  Diagram of Magnesium -Antim ony. G. Grube and R. 
Bornhak (Z. Elektrochem., 1934, 4 0 ,140-142).—The equilibrium diagram of the 
magnesium-antimony system has been determined by thermal analysis. There 
are 2 eutectic horizontals, at 629° C. on the magnesium side and at 579° C. on 
the antimony side, ranging, between them, from pure magnesium to pure 
antimony. On the magnesium side, the eutectic occurs at 10 atomic-% of 
antimony, and on the antimony side at 86 atomic-%. Only one compound, 
Mg3Sb2, exists, melting at 1228° C. This high-melting compound is analogous 
with Mg3Bi2 in many respects; it forms a solid solution with excess magne
sium and exists in 2 polymorphic forms. The c c ^ P  transformation of the 
compound occurs at between 40 and 44 atomic-% of antimony at 930° ±  2° C., 
and the magnesium-rich (3-solid solution at 894° C.—J. H. W.

♦Electrical Conductivity and Equilibrium  Diagram  of Binary Alloys. X .— The 
M agnesium -Bism uth System. G. Grube, L. Mohr, and R. Bornhak (Z. Elektro
chem., 1934, 4 0 ,143-150).—The electrical conductivity of alloys throughout the 
whole range of the magnesium-bismuth system has been determined at 50° C. 
intervals between 50° and 250° C., and of the alloys containing up to 40 atomic- 
% of bismuth from 50° to 550° C. The equilibrium diagram has been con
structed from these results and from thermal analysis and micro-examination. 
The results confirm the existence of the compound Mg3Bi2, identified in a pre
vious investigation. This compound melts at 823° C. In the neighbourhood 
of 715° C., the previously assumed melting point of the compound, a newly - 
discovered a [3 transformation occurs, on the pure compound side at 
700° C. and on the magnesium-rich solid solution side at 686° C. The range 
of homogeneity of this solid solution as well as the solubility of bismuth in 
solid magnesium was determined from the electrical conductivity measure
ments. In the range 30-35 atomic-% of bismuth, unreproducible electrical 
conductivity results were obtained, for which an explanation has not yet been 
found. If transformations in the solid state occurred in this range, they pro
ceeded so slowly that they were not shown up by the observations taken.

- J .  H. W.
♦Electrical Conductivity and Equilibrium  Diagram  of B inary Alloys. X I.—  

The Lithium -M agnesium  System. G. Grube, H. v. Zeppelin, and H. Bumm
(Z. Elektrochem., 1934, 40, 160-164).—The electrical conductivity of the lith
ium—magnesum alloys has been measured at 25° C. and at 50° intervals be
tween 50° and 550° C., and a partial equilibrium diagram has been constructed
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from these results and those of thermal and X-ray analysis. Up to 16-3 
atomic-%, the alloys solidify as magnesium-rich solid solutions, between 
16-3 and 21-8 atomic-%, these solid solutions separate out as primaries. In 
this range, a eutectic containing 21-8 atomic-% of lithium crystallizes out at 
587-5° C., and consists of the magnesium-solid solution and the phase Li2Mg5. 
Thence the liquidus rises to a flat maximum at between 28 and 30 atomic-% 
of lithium, and then falls steadily to the melting point of lithium. Only the 
eutectic crystallization between 16-3 and 21-8 atomic-% of lithium can be 
observed by thermal analysis. Between 21-8 and 28-6 atomic-% of lithium, the 
temperatures of primary and secondary crystallization lie so close together as 
to be indistinguishable by thermal analysis, but X-ray examination shows the 
existence of a heterogeneous mixture of magnesium- and lithium-solid solu
tions. The phase, Li2Mg5, crystallizes in the cubic body-centred lattice of 
lithium and behaves like a compound.—J. H. W.

*On the Elongation of Ternary Magnesium Solid Solutions. E. Schmid and
G. Siebel {Mitt. Material., Sonderheft 23, 1934, 58-60).— See J . Inst. Metals, 
1932, 50, 732.^1. W.

Manufacture of Magnesium. A. Dumas {Rev. Met., 1933, 30, (12), 511- 
519).—A  historical survey of the extraction and applications of magnesium. 
Details of various methods of extraction are given, including direct methods of 
producing magnesium alloys.—H. S.

*The System : Manganese-Tin-M ercury. Alan Newton Campbell and
Herbert Dyson Carter {Trans. Faraday Soc., 1933, 29, 1295-1300).—Systems 
consisting of two metals and mercury can be studied in an analogous manner to 
that employed in the study of two salts and water, so that data on mutual 
relationships, compound formation, &c., of two metals at room temperature 
can be readily obtained. From a study of the system manganese-tin-mercury 
the formation of a compound Sn5Mn2 at below 30° C. has been established. No 
solid solution of this compound or of tin or manganese in mercury exists, nor 
are compounds analogous to hydrates formed.—A. R. P.

*Observations on the Rare Earths. X L I.— Electrolytic Preparation of Rare 
Earth Amalgams. 3.— Amalgams of Lanthanum, Neodymium, Cerium, 
Samarium, and Yttrium. Metallic Lanthanum, Neodymium, and Cerium by 
Thermal Decomposition of Their Amalgams. E. E. Jukola, L. F. Audrieth, 
and B. S. Hopkins (J. Amer. Chem. Soc., 1934, 5 6 ,303-304).—Dilute amalgams 
were prepared by electrolysis of concentrated solutions of the anhydrous 
chlorides in ethyl alcohol, using a mercury cathode. These were concentrated 
by vacuum distillation. Further heating up to about 1000° C. in oxide-lined 
crucibles in a vacuum furnace resulted in decomposition of the amalgam and 
isolation of the metal.—R. G.

^Composition of Crystalline Amalgams of Zinc, Lead, Tin, and Cadmium. 
Henry H. Hosford (J. Dental Research, 1934,1 4 ,33-37).—When zinc, lead, tin, 
and cadmium rods are immersed in mercury for many days crystalline amal
gams are formed on the surface, whereas no such crystals are formed with 
copper or silver. The zinc crystals are a mass of closely-packed laminae con
taining some hexagons and contain 41-45% zinc (HgZn2 =  39-46% zinc; 
Hg2Zn6 =  44-9% zinc). The lead crystals are dendritic needles at right angles 
to the lead rod, and contain 63-65% lead (HgPb2 =  67-38% lead). The tin 
crystals consist of very regular hexagonal plates containing 78-79% tin 
(HgSn, =  80-55% tin). The cadmium crystals are stubby rounded needles 
containing 15-16% cadmium (Hg7Cd2 =  13-76% cadmium; Hg3Cd =  15-73 f0 
cadmium).—A. R. P.

fOn the Manufacture of Alloys Possessing High Electrical and Heat Resist
ance. S. D. Zipurdeev (Vestnilc Ingenerovi Tehnikov {Messenger o f Engineers 
and Technologists), 1933, (7), 304-306).—[In Russian.] A review of work on 
high-resistance alloys in Russian and foreign factories.—N. A.
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* High-Grade Chrom ium -Nickel Alloys and Life Tests Thereon. W. Hessen- 
bruch and W. Rohn (Elektrowanne, 1933, 3, 245-249, 294-297, 317-322).— 
See J. Inst. Metals, 1933, 53, 624-625, 697.—S. G.

♦The Properties of Monel Metal and Similar Copper-Nickel Alloys. 0. Bauer,
J. Weerts, and 0. Vollenbruck (Mitt. Material., Sonderheft 23, 1934, 21-34).— 
See J. Inst. Metals, 1933, 53, 125-126.—J. W.

♦Large Barkhausen Discontinuities and Their Propagation [in Nickel-Iron 
Alloys]. Raymond E. Reinhart (Phys. Rev., 1934, [ii], 45, 342-343).—A note. 
With a 10% nickel-iron alloy strained by combined tension and torsion it is 
only the component of the field (II) in the direction of maximum strain which 
affects the velocity (v) of propagation of large Barkhausen discontinuities. 
The field affecting propagation is thus H  cos 0, where 0 is the angle the applied 
field makes with the direction of maximum strain. Experiments show that 
the curves connecting v and H  closely resemble those connecting v and I  (the 
intensity of magnetization). If v were a function of H I  cos 0 only, then in pure 
tension for which cos 0 =  1, the values of H I should be constant for a constant 
value of v, and this is shown to be approximately true for the 10% nickel-iron 
alloy.—W. H.-R.

♦The Resistances of Some Copper-Palladium Alloys. D. Stockdale (Trans. 
Faraday Soc., 1934, 30, 310-314).—The specific resistance and temperature 
coeff. of resistance of copper-palladium alloys with 53-44-60-77 atomic-% 
palladium have been measured at 20°-150° C. The coeff. falls sharply from
1-9 X 10-4 (20°-60° C.) for the alloy with 53-44 atomic-% palladium to
1-0 X 10-4 for those with 54-28-58-53 atomic-% palladium, then rises slowly 
with further increase in palladium. The coeff. also falls slowly with rise in 
temperature, reaching zero (extrapolated) at 260° C. for the alloys with the 
minimum coeff. The specific resistance at 20° C. of the alloy with 5S atomic-% 
palladium is 46-6 X 10“6 ohm-cm.—A. R. P.

♦Some Physical Properties of Platinum -Rhodium  Alloys. J. S. Acken (U.S. 
Bur. Stand. J. Research, 1934, 12, 249-258; Research Paper No. 650).—In a 
continuation of the study at the U.S. Bureau of Standards of the metals of the 
platinum group, a series of platinum-rhodium alloys containing approximately 
10, 20, 40, 60, and 80% rhodium was prepared from pure platinum and pure 
rhodium. The melting point, hardness, density, electrical resistivity, tem
perature coeff. of resistance, and thermal e.m.f. against platinum were deter
mined for each alloy. The microstructure of each alloy appeared to be that 
of a solid solution. The particular qualifications of the alloys containing from 
20 to 40% of rhodium, for use as resistance furnace windings for service at 
high temperatures, are discussed.—S. G.

Alloys of the Ceramico-Metal Type. N. Zarubin and L . Maikov (Vestnik 
Metallopromishlennosti (Messenger of the Metal Industry), 1933, (6), 68—71).— 
[In Russian.] A brief review of the production methods, microstructure, and 
properties of super-hard alloys, e.g. “ Pobedite,” “ Widia,” “ Carboloy,’5 
“ Ramet,” “ Titanite,” and others.—D. N. 8.

♦The Solubility of Copper in Zinc. M. Hansen and W. Stenzel (Mitt. 
Material., Sonderheft 24, 1934, 113-120).—See Met. Ahs., this volume, p. 13.

—J. W.
t  Ageing of Metals. N. F. Bolchovitinov (Vestnik Ingenerov i Tehnikov 

(Messenger of Ev/gineers and Technologists), 1933, (6), 260).—[In Russian.] 
A brief review of the position to date.—N. A.

♦The Influence of Corrosion on the Endurance Limit imder Alternating Stress 
of Steels and Non-Ferrous Metals. Theodor Dusold (Metallwirtschaft, 1934,13, 
41-44).—The following metals, as well as several steels, have been tested in the 
alternating torsion machine: nickel, and aluminium containing (a) copper 5-6, 
manganese 0-7%, (h) 10% zinc, (c) zinc 10, chromium 0-5, silicon 1-8, lead
1-3%, (d) manganese 0-7, magnesium 0-7, silicon 1%. All the aluminous alloys,
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even a fte r  th e  surfaces h ad  been consolidated  by  pressure, show ed a  lower 
fatigue lim it in  w a ter th a n  in  a ir, b u t nickel gave h igher resu lts  in  w ater th an  
in air especially a f te r  app lication  of pressure to  th e  surface.— v. G.

Erosion-Resisting Metals. Accelerated Tests. T. F . H engstenberg (Power, 
1932, 76, 118—120; Sci. Abs., 1933, [B], 36, 9).—Specim ens of various m etals 
were w hirled p a s t a  w a ter je t  a t  speeds up to  1200  ft./second , and  th e  resu lts 
agree closely w ith  actu al observations in  m achines in  com m ercial service. The 
m aterials te s ted  were p la in  carbon steel, chrom ium -nickel alloys, nickel steel, 
and case-hardened n itrid ed  steel. U p to  800 ft./second  th e  sp ray  had  no effect 
on any of th e  m ateria ls. A t h igher speeds erosion comm enced, and  a t  1200 f t . /  
second th e  w ear was excessive except on one of th e  chrom ium —nickels and  th e  
n itrided  steel.— S. G.

Thermodynamics of Solid Solutions. I.—Perfect Solutions. H arry  Seitz 
(J. Amer. Chem. Soc., 1934, 56, 307-311).— T he concept of fugacity  or ac tiv ity , 
developed successfully in  th e  trea tm en t of liquid  solutions, is applied  in  a 
graphical m ethod for determ in ing  th e  liquidus and  solidus curves for b inary  
systems which solidify w ith  th e  fo rm ation  of solid solutions. E quations are 
derived for calcu la ting  th e  liquidus and  solidus curves from  th e  tem peratures 
and heats of fusion of th e  tw o pure  solids. A  com parison is m ade betw een 
the  observed and  calcu la ted  liquidus an d  solidus of th e  copper-nickel, silver 
palladium , and  gold—pla tin u m  system s. T he values for th e  copper-nickel 
system were sim ilar, b u t none w as in  close agreem ent, as would be expected 
from th e  fac t th a t  R a o u lt’s law  is n o t obeyed over th e  en tire  range of com 
position.— R. G.

*Theory of Alloys in the y-Phase. H . Jones (Proc. Roy. Soc., 1934, [A], 
144, 225-234).—The zones of allowed energies for th e  loosely-bound electrons 
in  alloys w ith  th e  y-struc tu re  are discussed m athem atically . The lowest group 
of energy levels is a lm ost com pletely filled by  th e  num ber of loosely-bound 
electrons given by th e  H um e-R othery  ru le, and  a reason for th e  existence of th is  
rule is discussed. Large d iam agnetic  susceptib ilities can  be an tic ipa ted  for 
alloys in  th is  phase, an d  th e  H a ll eoeff. should  change from  large positive to  
large negative values as th e  com position changes th ro u g h  th e  phase in  th e  
direction of increasing num ber of loosely-bound electrons.—J . S. G. T.

III.—STRUCTURE
(M etallography; M acrography ; C rystal S tructure .)

(C o n t in u e d  f r o m  p p .  1 7 6 -1 7 8 .)

*Recrystallization Texture of Duralumin. G. S. Z hdanov and  V. I. 
Iveronova (Zhurnal eksperimentalnoy i teoreticheskoy F iziki (Journal of Experi
mental and Theoretical Physics), 1933, 3, (6). 579-587).— [In  R ussian , w ith  a 
German sum m ary.] The recrysta lliza tion  tex tu re  of D uralum in  annealed 
a t  520° C. for £ h r. an d  quenched a fte r  a  reduction  of 99-6% by  cold-rolling, 
has been determ ined. X -ray  photogram s show a  well-defined tex tu re  differing 
from th a t  of rolled D ura lum in  and  from  th a t  of o th e r m etals w ith  a  face- 
centred cubic la ttic e . P o la r d iagram s for th e  planes (H I) ,  (200), (220), and  
(113) show th a t  th e  p referred  o rien ta tion  in  th e  d irection  of rolling is [233], 
transverse th ere to  [311] and  norm al th ere to  [O il]. O ther orien tations observed 
in the  d irection of rolling  are [0 1 1 ], [ 1 2 1 ], [ 12 0 ], transverse  th ere to  [2 1 1 ], 
[74l], [210], and  norm al th ere to  [ i l l ] ,  [113], [001].—N. A.

*The Kinetics of Crystallization Processes. (F rhr.) v. Gdler an d  G. Sachs 
(Mitt. Material., Sonderheft 23, 1934, 3 -5).—See J . Inst. Metals, 1932, 59, 
671.—J .  W.

*0n the Relation Between the Crystal Orientation in Rolled Aluminium 
Sheet and the Thickness of the Sheet. G. v. V argha an d  G. W asserm ann 
(Mitt. Material., Sonderheft 24, 1934, 121-126).— See Met. Abs., th is  volume, 
pp. 12-13.— J .  W .
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116 atom s, an d  th e  form ula of th e  com pound should  therefore  be Cr23C„ 
w hich has been confirmed by  X -ray  c ry s ta llo g rap h y  analysis (details of the 
a tom ic grouping are given). In  a double chrom ium  carb ide of th is  type 
contain ing  10 %  tu n g sten  th e  a tom  grouping corresponds w ith  th e  formula 
OoiWoC«. Analogous com pounds con tain ing  iron  in  p lace of chrom ium  and 
m olybdenum  in  place of tu n g sten  have been iso lated . T he corresponding 
m anganese carbide M n23C8 has a =  10-564 A. A. R . P .

*X-Ray Investigation of the Solid Solubility of Aluminium in Copper. I. 
O binata  an d  G. W asserm ann (Mitt. Material., Sonderheft 24, 1934, 109-112).— 
See J . Inst. Metals, 1933, 53, 497.— J .  W .

*On the Transformations in (3-“  Aluminium-Bronze.” G. W assermann 
(Metallwirtschaft, 1934, 13, 13 3 - 139 ).— “ A lum in ium -bronze ” w ith  12% 
alum inium  has been exam ined by  X -rays a t  high  tem p era tu res . The p-phase 
s tab le  above 580° C. has a  body-cen tred  cubic la tt ic e  w ith  a =  2-94 A., hut 
th e  atom ic d istrib u tio n  is ran d o m ; on  slow cooling th is  phase decomposes 
in to  a- and  8-crystallites, b u t on rap id ly  cooling to  300° C. i t  is converted into 
a  (3-L-phase of th e  sam e la ttic e  s tru c tu re , b u t w ith  a  su perstructu re . Below 
300° C. th e  (3r phase is converted  in to  [3/, w hich has a la ttic e  sim ilar to  the 
oc-phase. The [3 ->  % ->  [3' transfo rm ations a re  reversib le on heating and 
cooling, and  th e  phases canno t be re ta in ed  by  quenching. T he (3r  and p'- 
phases are unstab le  and  slowly re v ert to  a  -f- 8 a t  350°—580 C .; the  ra te  of 
transfo rm ation  below 350° C. is v ery  slow. T he stab le  a  -{- 8 structure 
p roduced by  annealing  Pi a t  400°-500° C. is m arten s itic . On slow cooling 
from  th e  (3-field (above 600° C.) th e  a  +  8 s tru c tu re  is eu tecto idal.—v. G.

*The Gold-Manganese Equilibrium Diagram. H . B um m  and  U. Dehlinger 
(Metallwirtschaft, 1934, 13, 23-25).— T he alloys used  by  Moser, R auh, and 
V incke (see J . Inst. Metals, 1933, 53, 124, 235) have  been exam ined by X-ray 
analysis. Above 700° C. a  solid so lu tion  w ith  random  o rien ta tio n  occurs in 
th e  range 0 -8 3 %  m anganese; th e  la ttic e  p a ram ete r a t  1000° C. decreases 
from  4-07 A. for gold to  4-01 for 30, 3-93 for 60, a n d  3-86 A. for 83%  m an
ganese. Below 700° C. a  face-centred  te trag o n a l com pound, a — 4-100 A. 
and  c =  3-986 A., separates a t  10%  m anganese, while w ith  22%  manganese 
a  body-cen tred  te trag o n a l phase w ith  a =  3-28 A. an d  t =  3-14 A. occurs. 
T he atom ic d is trib u tio n  in  b o th  cases is regu lar.— v. G.

*X-Ray Investigations o d  Antimony-Lead and Tin-Lead Alloys. I. Obinata 
an d  E . Schm id (Mitt. Material., Sonderheft 23, 1934, 49-51).— See J • Inst. 
Metals, 1933, 53, 622.—J .  W.

*Crystal Structure of Praseodymium. A. R ossi (A tli R . Accad. Lincei 
(Roma), 1932, 15, 298-300 ; Sci. Abs., 1932, [A], 35, 677).— The values found 
fo r th e  ra tio s  betw een la ttic e  p lanes of th e  p raseodym ium  crystal and the 
o rder of reflection agree closely w ith  those calcu la ted  for a  hexagonal system, 
th e  value of th e  ax ial ra tio  c : a being 1-60, an d  th e  side of th e  un it cell 
a 0 =  3-657 A. T hree w eak lines, occurring  in  th e  b est of th e  photograms 
o b ta ined  an d  n o t corresponding w ith  such  a  hexagonal system , are regarded 
as due to  im purities. T he value given in  th e  lite ra tu re  for th e  density of 
praseodym ium  is 6-60; th a t  found for th e  m ate ria l exam ined  (99-4% praseo
dym ium ) is 6-765 ±  0-008, th e  calcu la ted  d en sity  being 6-777.— S. G.

Blue Na-W-Bronze. W . F . de Jo n g  and  H . J .  S tek  (Z. Krist., 1932, 83, 
496; C. Abs., 1933, 27, 2613).— Blue so d iu m -tu n g s te n -“ b ro n z e ” is formed 
by  w eak red uction  of th e  cubic so d iu m -tu n g s te n -“ bronze ” w ith  hydrogen 
or zinc, an d  p ro b ab ly  has th e  fo rm ula  N a 2(W 0 8)6. I t  is  tetragonal, and
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ro tation  pho tographs give a =  17-5 and  c =  3-80 A. (for cubic sod ium - 
tu n g sten -“ bronze n a =  3-83 A.).— S. G.

*0n the Structure of Technical Zinc Dust. G. W asserm ann (Mitt. Material., 
Sonderheft 23, 1934, 34-36).— S e e ./. Inst. Metals, 1933, 53, 191.—J .  W .

*X-Ray Determination of the Solubility of Cadmium in Zinc. W . Boas 
(Mitt. Material., Sonderheft 23, 1934, 36-38).— See J . Inst. Metals, 1933, 53, 
18.—J .  W.

*X-Ray Investigations on Zinc-Nickel Alloys. Vincenzo C agliotti (Atti 
Congr. naz. Chim. pura appl., 1933, 4, 431-441; Chem. Zentr., 1934, 105, I , 
1283).- -X-ray exam ination  of th e  alloys has revealed  th e  existence of th e  
following p h a se s : (a) an  e-phase (up to  5%  nickel) th e  s tru c tu re  of which 
has n o t been e lu c id a ted ; (h) a  y-phase (w ith 15—22 atom ic-%  nickel) consisting 
of a solid solu tion  of zinc or nickel in  th e  body-centred cubic com pound 
NisZn2i ; (c) a P-phase w ith  46%  nickel consisting of th e  com pound N iZn 
with 4 atom s in  th e  u n it  te trag o n a l la ttic e , a =  3-867 A., eta — 0-83; and  
(d) an  a-phase w ith  53%  nickel. So lubility  of nickel in  th e  zinc la ttic e  could 
no t be detected .—A. I t ,  P .

*Segregation of Polonium in a Bismuth Crystal [Evidence for Secondary 
Structure in Crystals]. A lfred B . Focke (Phys. Rev., 1934, [ii], 45, 219-220).—  
A note. B ism uth  crysta ls contain ing  polonium  were cleaved paralle l to  
the (111) planes. The v a ria tio n  of a -ray  in te n s ity  w ith  th e  d istance from  th e  
plane was m easured, an d  gave a  curve w ith  a  num ber of d iscontinuities or 
steps. I f  th e  foreign a tom s were d istrib u ted  in  periodically  occurring (111) 
planes (see Goetz an d  Focke, Met. Ahs., th is  volum e, p. 226), a curve of th is  
kind would be expected, since th e  a -ray  would trav e l a  d istance in  a ir  depen
dent on th e  d ep th  of th e  lay er from  w hich i t  came, and  th is  would v a ry  dis- 
continuously. Assum ing th a t  th e  steps on th e  curve correspond w ith  th e  air- 
equivalent of one block of th e  secondary  s tru c tu re , th e  spacing of th e  planes 
containing th e  polonium  a tom s is calculated  as 0-6 ±  0-1 p, in  good agree
m ent w ith  o th er evidence.—W . H .-R .

*Precision Measurements of the Lattice Constants of Non-Cubic Metals. W . 
Stenzel and  J .  W eerts (Z. Krist., 1932, [A], 84, 2 0 -4 4 ; an d  M itt. Material., 
Sonderheft 23, 1933, 5-16).— A new m ethod  of calculating th e  la ttice  constants 
from th e  rontgenogram s is described w hich perm its of th e  constan ts of non- 
cubic substances being calcula ted  w ith  as high a  degree of accuracy as those 
of cubic substances. T he following la ttic e  constan ts (a t 20° C.) have been 
determ ined in  th is  w ay : cadm ium , a =  2-9736, c =  5-6058 A ., cja =  1-8852; 
zinc, a =  2-6590, c =  4-9351 A ., c /a  =  1-8560; m agnesium , a =  3-2022, 
c =  5-1991 A., c /a  =  1-6236; rhen ium , a  =  2-7553, c =  4-4493 A., c /a  =  
1-6148; (1-tin, a  =  5-8194, c =  3-1753 A., c /a  =  0-5456.—J .  W .

*On the Theory of Electronic Motion in a Crystal Space-Lattice. D. 
Blohmzev (Zhumal eksperimentalnoy i teoreticheskoy F iziki (Journal of Experi
mental and Technical Physics), 1933, 3, (6), 475-498).— [In  R ussian .] I n  th is  
paper is given a generalization of B loch’s th eo ry  of th e  m otions of firmly- 
bound electrons in  th e  conditions of degenerate  atom ic s ta tes, as also of e lectro
sta tic  m otion for term s h igher th an  P  an d  S. Com binations of P  an d  S  term s 
are exam ined in  d e ta il. A n idea is given of th e  electronic wave functions in 
th e  form  of a Fourier series according to  a  m ethod  sim ilar to  B orn’s well- 
known m ethod in  th e  th eo ry  of th e  c ry sta l la ttic e . A ppropriate  formulae 
for th e  m otion of an  electron in  a lim ited  c rysta l are developed.—N . A.

*Large Artificial Crystals of Graphite. K . S. K rish n an  (Phys. Rev., 1934,
[ii], 45, 115).—A  note. The m ethod  of Goetz and  Faessler (ibid., 1932, [ii], 
39, 169; 40, 1053) is criticized. (See following ab strac t.)— W . H .-R .

* About the Production of “ Colloidal Single Crystals ” [of Graphite]. 
Alexander Goetz (Phys. Rev., 1934, [ii], 45, 282-283).— A note. The criticism s 
of K rishnan (preceding ab strac t)  are unjustified , since th e  azim utha l orienta-
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tinr, was m ade uniform  bv ro ta tin g  th e  co n ta in er of th e  suspension w ith in  the 
m agnetic  field round  an  axis paralle l to  th e  d irection  of th e  [0 0 0 1] ax is desired 
for th e  suspensions. Photographs are reproduced  of specim ens obtained

^♦On^h^^actors1 Aflectog”the Reflection Intensities by the Several Methods 
nf v  d „ v  Analysis of Crystal Structures. 1- C. B lake (Rev. Modern Physics, 
?933 5 fbO 2 0 2 ; correction, 2 8 8 ) .-T h e  d ifferent facto rs affecting the
in ten sity  of X -ray  reflection in  c ry sta l analysis are discussed, an d  th e  m athe
m atical equations are deduced and  explained to g eth e r w ith  no tes on th e  inter- 
p re ta tio n  of experim ental d a ta . T he bu lk  of th e  pap er is a review  of previously 
published work, b u t new  m a tte r  is also included, an d  a  com prehensive biblio-

^tivetopm enUiX-Ra^Crystal Analysis. W L Bragg¡(Uspehi Fizicheshh 
Naulc (Progress of Physical Science), 1933, 13, (2), 195-208).— [In  Russian.] 
A historical survey of th e  developm ent of X -ray  analysis. IN. A.

IV.—CORROSION

( C o n t in u e d  f r o m  p p .  1 7 9 -1 8 1 .)

*On the Corrosion of Aluminium by Sodium Chloride Solution with the 
Evolution of Hydrogen. G erhard  Schikorr (Mitt. Material., Sonderheft 22, 
1933 22-25) — Sodium  chloride solutions can  produce v e ry  severe corrosion 
of alum inium  if th e  conditions are such th a t  th e  sodium  hydroxide formed 
a t  cathodic areas and  th e  alum inium  chloride form ed a t  anodic areas are pre- 
ven tedfrom  diffusing in to  one an o th er, since a lum in ium  dissolves chemically 
in  b o th  solutions w ith  evolution  of hydrogen. Such conditions are set up if 
only a sm all volum e of sodium  chloride so lu tion  is p resen t on  th e  m etal, or in 
th e  presence of oxygen, or if th e  ra te  of access of so lu tion  to  different places 
varies. W ith  prolonged tim e of co n tac t th e  a lum in ium  becomes covered 
w ith  a p ro tective  film of c rystalline  alum in ium  hydrox ide w hich is insoluble 
b o th  in  sodium  hydroxide an d  alum in ium  chloride solu tions. T ap-w ater and 
potassium  su lphate  solutions do n o t produce a sim ilar corrosion.— J .  W.

* Corrosion of Aluminium [in the Brewery]. M. H . V an  L aer (Petit J . Brass.,
1933, 41 ,1216-1220; also (abstrac ts) Brewer's J ., 1934, 70, 120, and J. Inst. 
Brewing, 1934, 40, 49).—T he tendency  to  corrosion depends on th e  degree of 
p u rity  and  th e  conditions of annealing. In su la tio n  of th e  m eta l also plays a 
p a rt, an d  w ith  fa u lty  in su la tion  pure  an d  w ell-annealed  m eta l will rapidly 
corrode, w hereas w ell-insulated  p la n t b u ilt  of im pure  m eta l is often highly 
resis tan t. Sam ples te s te d  in  hydrochloric acid  an d  M ylius’ reagent showed 
th a t  th e  corrosion of 99-0%  a lum in ium  was ap p ro x im ate ly  5 -6  tim es as great 
as th a t  of 99-8%  alum inium , w hilst annealing  a t  550° C. doubled  th e  resistance. 
H am m ered a lum inium , if te s te d  a t  once, gave e rra tic  re su lts , b u t if th e  deter
m inations were m ade a fte r  ageing, th e  order of th e  values was norm al.

— H . W . G. H.
The Corrosion of Light Alloys. G. G uzzoni (Allum inio, 1933, 2, 329-336;

1934, 3 , 3- 1 2 ).— The electrochem ical th eo ry  of corrosion an d  th e  phenomena 
of passivation, differential a era tio n , an d  oxide film form ation  on aluminium 
surfaces a re  review ed a n d  an  accoun t is given of th e  various processes of 
chem ical an d  anodic ox idation . V arious m ethods of determ in ing  by accelerated 
te s t  th e  resistance to  corrosion of lig h t alloys a re  criticized, an d  a new salt- 
sp ray  te s t  is described by m eans of w hich th e  resistance to  corrosion of various 
alloys m ay  be determ ined  as well as th e  effect thereo n  of com position, therm al 
trea tm e n t, an d  m echanical w orking.— G. G.

*Chemical Methods of Cleaning Light and Ultra-Light Metals after Corrosion. 
M arcel C haussain an d  H enri F ou rn ie r (Compt. rend., 1934, 198, 936-939). 
P ickling experim ents have  been carried  o u t a n d  m easurem ents of th e  loss
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in  weight as a function  of th e  tem p era tu re  a n d  concen tra tion  of th e  acid and 
the  tim e have been m ade. I t  was found th a t  th e  passiv ity  of alum inium  and  
its  alloys is n o t com plete in  n itric  acid. The loss in  w eight of th e  corroded 
metal alw ays increases w ith  th e  tim e of pickling, th e  more so th e  g reater the  
corrosion. To m easure correctly  th e  loss in  w eight a fte r corrosion, th e  
pickling operations m ust be carried o u t under iden tical conditions or corrections 
made for th e  errors th a t  occur. T heoretically  iden tical conditions are never 
a tta ined  in  p ractice . The m ethod  adop ted  for th e  pickling of alum inium  and 
its alloys in  n itric  acid  is to  im m erse th e  specim ens for 15—20 m inutes in  con
cen trated  acid  a t  60°-70° C. an d  determ ine th e ir  w eight The operation 
is repeated and  a second w eight, p2, obtained . If  p is th e  w eight of th e  actual 
m etal, p  =  2px — p2.—J . H . W .

Corrosion on the Inside of the Lead Sheath of Telephone Cables. 0 . H aehnel 
and H. Klewe (Elekt. Nachr. Tech., 1932, 9, 407-411; Sci. Abs., 1933, [B], 
36, 250). Discusses th e  observations m ade on 5 different telephone cables 
which had  been in  service for periods of tim e vary ing  from  2-5 to  22 yrs. 
M etallographic and  m icroscopic exam inations of th e  5 corroded lead sheaths 
show th a t  th e  g ranu la tion  enlargem ent in  th e  m ost corroded cable is such th a t  
the lead crystals are 8 tim es as large as in  th e  new ly pressed sheath . The 
least corroded cable has th e  sm allest g ranu la tion  enlargem ent, th e  crystal 
size being increased only 3-fold. Since coarse-grain lead  is know n to  be more 
easily cracked th a n  fine grained, i t  is suggested th a t  th e  corrosion is associated 
w ith the  form ation  of m icroscopically fine cracks. The m ethod  of laying th e  
cables is considered to  have no influence on th e  fo rm ation  of th is  in te rn a l 
corrosion.—S. G.

Catalytic Action of Phenols in the Corrosion of Lead-Covered Cables.
E. da Fano {Teleg. Fernsprech. Tech., 1932, 21, 267-270; Sci. Abs., 1933, 
[B], 36, 94).—T ar used as a  p ro tec tive  covering for lead-covered cables 
should n o t con tain  too  m uch oil, as th is  w ill be p a r tly  w ashed o u t by  th e  
moisture in  th e  soil an d  th e  w a ter will gain  access to  th e  lead  an d  cause 
corrosion. The p itch  con ten t m ust n o t be too  great, or th e  covering w ill be 
rendered too b r ittle  a t  low tem p era tu res , an d  w ill develop flaws during  
transport and  laying. F u rth e r, th e  m ateria l em ployed to  p ro tec t against 
corrosion m ust con ta in  as l i t t le  phenol as possible, since th is  takes p a r t  in  
a cyclic process and  becomes continuously  regenerated . Phenol alone is n o t 
injurious, b u t becomes so in  th e  presence of w a ter an d  carbonic acid. W hen 
the  ta r  layer is free from  cracks an d  rem ains im pervious to  m oisture, th e  
presence of phenol itself cannot resu lt in  in ju ry .— S. G.

tAction of Water on Lead, with Special Reference to Supply of Drinking 
Water. H. Ingleson (Dept. Sci. Indust. Res., Water Pollution Res., Tech. 
Paper No. 4, 1934, 115 p p . ; Bull. B .N .-F .M .R .A ., 1934, (64), 12).— A survey 
of existing knowledge, carried  ou t as a prelim inary  to  an  investigation , a t  th e  
D epartm ent of Scientific an d  In d u stria l R esearch Chemical R esearch L ab o ra 
tory, Teddington, of conditions affecting th e  action  of w ater on lead. The 
survey contains th e  following sections : diagnosis of plum bism , lead  con ten t 
of drinking w ater, analy tical de term inations of lead, action  of w ater (including 
consideration of technique of investigation  an d  factors affecting results), o u t
breaks of plum bism  and  pro tec tive  m easures, e lectrical cu rren t leakage and 
lead contam ination, ex te rn al a tta c k  on lead  pipes, cables, &c. T here is a 
bibliography of 371 references.— S. G.

*The Dissolution of Magnesium in Aqueous Salt Solutions.— III. L. W h itb y  
(lrans. Faraday Soc., 1933, 29, 1318-1331).— The in itia l ra tes  of d issolution 
of m agnesium in  N - an d  O O O lN -potassium  chloride, brom ide, iodide, and  
sulphate, in  O OOLV-potassium hydroxide, and  in  sa tu ra ted  m agnesium  h y d r
oxide solutions are alw ays p rac tica lly  th e  sam e. T he resu lts  ob tained  in  these 
tests support th e  th eo ry  of p rim ary  preferen tia l hydroxy l d isch arg e ; o th er
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an ions can  discharge on ly  w hen th e  anodic c u rren t d en sity  is high enough or 
When sufficient local im poverishm ent of hy d ro x y l ions has occurred. The 
ra te  of a tta c k  of m agnesium  in  sodium  chloride a n d  su lp h a te  solutions 
increases as th e  surface a rea  is d im in ish ed ; th is  is show n to  be in  accord with
th e  th eo ry .— A. R . P . ,

*The Passivity of Magnesium in Solutions of Chromic Anhydride ana Its 
Chemical Cleaning after Corrosion. M arcel C haussain an d  H enri h oumier 
(Compt. rend., 1934, 198, 1035-1037).— T he usual m ethod  of elim inating the 
surface p ro d u c ts  of corrosion of m agnesium  b y  m eans of a  boiling solution of 
chrom ic an h y d rid e  gives d ivergen t re su lts  in  th e  case of 99-8%  magnesium, 
ro lled  a n d  annealed . T h is w as found  to  be due to  th e  su lphuric acid content 
of th e  chrom ic an h y d rid e  used. E xperim en ts  on th e  p assiv ity  of magnesium 
in  such  so lu tions con ta in ing  various concentra tions of su lphuric acid showed 
th a t  th e  p a ssiv ity  of m agnesium  rap id ly  becom es incom plete as the  acid 
co n cen tra tio n  increases. F o r p rac tica l purposes, th is  p ro p erty  disappears 
w ith  15%  chrom ic anh y d rid e  so lu tions con ta in ing  1-1-5 grm ./l. of sulphuric 
acid. T his is analogous to  th e  chrom ic p assiv ity  of iron  observed by Evans. 
P ass iv ity  of m agnesium  can, how ever, be ob ta in ed  in  th e  presence of sulphuric 
acid  if b a riu m  ch rom ate  is added  in  sufficient am o u n t to  precip ita te  the acid 
as th e  insoluble b a riu m  su lp h a te .— J .  H . W .

* Causes of Black Spots on the Tin Wrappers of Process Cheeses. Jozsef 
B erko  (Mezdgazdasdgi Kutatdsok, 1933, 6, 308-312; C. ri&s., 1933, 28, 1787). 
— T he blackening is slower a t  low er tem p era tu res . C itric acid  (0*5 /0 solution) 
caused b lack  spo ts in  1-2  days. A pplication  of a  v ery  sm all drop of 10% 
c itric  acid  caused w ith in  a day  a  b lack  spo t th a t  increased in  4 days so as to 
cover th e  whole t in  shee t. Cheeses m ade of m ouldy, second-class material 
becom e b lack  m ore easily . T he use of lacquer-covered t in  sheets is proposed.

 b. br.
*Soil-Corrosion Studies, 1932. Rates of Loss of Weight and Pitting of Ferrous 

and Non-Ferrous Specimens and Metallic Coatings. K . H . Logan and K. H. 
T ay lo r (U .S. Bur. Stand. J . Research, 1934, 12, 119-145; an d  Research Paper, 
N o. 638).—T his rep o rt records observations on specim ens rem oved from the 
m ore corrosive soils only. T he d a ta  as a  whole sup p o rt th e  conclusions 
p rev iously  reached (see J . Inst. Metals, 1931, 47, 655). T he ra te  of corrosion 
of a  given m ate ria l is  found  to  differ considerably  in  different soils, but to 
agree well in  soils of th e  sam e series in  th e  U .S. D ep artm en t of Agriculture 
c lassification. Corrosion ra te s  generally  decrease w ith  tim e, probably 
ap proach ing  a  lim itin g  fixed ra te . C ast b rass caps of 4 different alloys 
a tta ch e d  to  lead, M untz m eta l, an d  galvan ized  n ipples were removed from 
22 soils. Corrosion of th e  b rass caps was sm all a n d  a ll caps in  th e  same son 
corroded a t  ab o u t th e  sam e ra te . T he lead  nipples corroded more severely, 
th e  M untz  m eta l show ed a  spongy surface appearance, a n d  th e  galvanized 
n ipp les corroded severely  in  several soils. I n  no  instances could corrosion 
of th e  n ipp les be a tt r ib u te d  to  galvanic action . F igures for lead  and lead- 
a llov  cable sh ea th  sam ples s till  ind ica te  slig h tly  h igher corrosion rates for 
1 %  an tim o n y  a lloy  th a n  fo r p u re  lead , b u t i t  is n o ted  th a t  sim ilar tests 
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Lead coatings 0-002 in . th ick  had  no definite influence on th e  ra te  of p ittin g  
of iron pipe a fte r  8 yrs., and  calorizing reduced corrosion w ithou t affording 
complete p rotection . Sherardized and  lead-coated bolts resisted  corrosion 
better th a n  uncoated  bolts an d  to  ab o u t th e  sam e ex ten t. I n  th is  report 
also, d a ta  on th e  corrosion of iro n  pipe-line m ateria ls and  fittings buried in  
1922 and  1924 are presented  and  th e ir  in te rp re ta tio n  discussed.— J .  C. C.

*Stray Earth Currents and Electrolysis. C. an d  M. Schlum berger (Ann. 
Postes Teleg. Teleph., 1932, 21, 745-763; Sci. Abs., 1933, [B], 36, 17).— The 
measurements m ade in  th e  au th o rs’ investigation  a re  carried  o u t by  m eans 
of a potentiom eter, w hich is se t up  an d  ad ju s ted  by  an  operator so th a t  th e  
galvanom eter alw ays reads zero : th e  ad ju s tm en ts  so m ade are  recorded. The 
sensitivity of th e  ap p ara tu s is v e ry  high, since th e  energy to  ac tu a te  th e  
apparatus is supplied by  th e  operator. The m ethods a dop ted  for th e  m easure
m ent of soil resis tiv ity  an d  th e  electric  field due to  s tray  cu rren ts are given. 
Measurements are described to  investiga te  th e  origin of s tra y  cu rren ts and  
their action  on underground  m etallic  conduits. The m ethods used  are 
characterized by  th e  fa c t th a t  a ll m easurem ents a re  m ade a t  th e  surface of 
the soil, w ithou t th e  need for excavations. The ea rth  connection used for th e  
measurement of p .d . is form ed of an  unpolarizable electrode, consisting of a 
porous vessel w hich supports a  copper tu b e  contain ing  a  sa tu ra ted  solution 
of copper su lphate.— S. G.

"'Electrolysis of Underground Metallic Structures. M. H orioka et al. (J. Inst. 
Elect. Eng. Ja-pan, 1933, 53, 943-955; C. Abs., 1934, 28,1280).— [In  Japanese.] 
Photographs and  resu lts  a re  given of te s ts  on jo in ts  and  on conduits of lead 
with antim ony, zinc, tin , an d  cadm ium . The effect of th e  C 0 3— /C P ra tio  in 
soil is considered. Means of p ro tec tion  are given.—S. G.

"Examples of Corrosion Occurring in Practice ; Their Causes and Prevention. 
K arl Mandl (Mitt, staatl. tech. Versuchsamtes (Wien), 1930, 19, (1-3), 48-53 ;
C. Abs., 1931, 25^ 3607).—(1 ) A lum inium  gaskets to  produce t ig h t  flanged 
joints w ith an  iron am m onia cooling system  were found to  corrode. A m m onia 
escaped through th e  gaskets, dissolved in  th e  w ater condensed on th e  flanged 
joints and  caused th e  so lu tion  of alum inium  by  galvanic action  (the N H 3 
solution being th e  electro ly te). Asbestos gaskets are recom m ended. (2) An 
alum inium  cooling coil used in  th e  m ilk  in d u stry  corroded rap id ly  a t  
certain definite places. M icro-exam inations show ed varia tions in  grain- 
size due to  welding an d  varia tions in  com position of th e  tw o sections of a lu 
minium welded. U niform  one-piece tu b es a re  recom m ended. (3) Coils of 
iron used in  a  benzene cooling system  u tilizing  river-w ater were found to  cor
rode a t  th e  upper portions of th e  pipes. Slime deposits a t  th e  to p  of th e  pipes 
reduced th e  coeff. of h ea t transfer, increased  th e  tem p era tu re , and  caused th e  
form ation of oxygen bubbles w hich rem ained near th e  m eta l surface because 
the  slime preven ted  th em  being washed aw ay. F e ++ ions were oxidized to  
F e+ + + ; th is  d istu rbed  th e  equilibrium  and  p e rm itted  corrosion to  continue. 
The m ethods of preven tion  suggested are  galvanizing, charging th e  iron  
negatively, or using a w aterproof p a in t. (4) L ead-clad steel roofs corroded 
rapidly in  an  indu stria l a tm osphere. Im perfections in  th e  coating se t up  a 
local cell action  in  w hich iron  was anodic. A  base coating of tin , or add ition  
of 10% tin  to  th e  coating  b a th , is suggested. (5) C ast-iron valves w ith  
bronze fittings used for regu la ting  th e  flow of a refrigerating  brine were strongly  
a ttacked  as a  resu lt of galvanic action . T he use of valves of single m etals or 
alloys is recom m ended. (6) T he ro to r of a cen trifugal cast-iron  pum p used 
for pum ping paper pu lp  was “ g rap h itized .” T he a tta c k  is a ttr ib u te d  to  th e  
presence of alum inium  su lpha te , w hich  hydrolyzes to  form  sulphuric acid. 
In  these d ilu te  acid solutions th e  iron  selectively  dissolved leaving th e  graphitic  
skeleton. A cid-resisting bronzes or high chrom ium -nickel steels are recom 
mended for pum p construction .— S. G.
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Between Wind and Water. Q. B. N ew m an (Marine Eng., 1934, 3 9 ,9 6 -  
97) - A  d “ cus “on of various typ es of corrosion occurring  in  ships and in 
m arine engines and  th e ir  accessories em phasizes th e  im p o rta n t p a r t  which 
oxygen plays in  accelerating corrosion. Am ong th e  cases d ea lt w ith  are 
th e  corroston of bronze studs an d  springs in  reciprocating  pum ps th e  corrosion 
of propeller blades, and  condenser tu b e  corrosion, an d  th e  th eo ry  th a t  corrosion 
°s due to  nascen t oxygen in  expanding  a ir is considered w ith  reference to each 
case Suggestions as to  how corrosion m ight be m inim ized or prevented are

al "The Action of Sulphur Dioxide Gas on Alloys. G. H . McGregor and
J  W  Stevens (Paper Traded., 1933, 97, (18), 4 0 ^ 1  » .-V a rio u s  steels brass,

of s u l p h u r  t t io x id e ; th e  tim es of exposure ex tended  from  30 days to  10 months. 
H igh chrom ium -nickel-steels show ed th e  best resistance, bronze was inferior 
to  18 : 8 chrom ium -nickel steel, an d  brass m uch in ferio r to  b ro n z y  Alloys 
w ith  a hffih nickel b u t low chrom ium  co n ten t were rap id ly  corroded. A. R. P.

Ethyl : Some Information on the Use and Advantages Gained by the 
Employment of Tetraethyl Lead in Fuels for Aviation Engines, i . R. Banks 
U  p Z .  Aeronaut. Soc.. 1934, 38, 309- 372 ) . - T h e  effect of th e  products of 
com bustion of a leaded fuel are discussed m  P a r t ¡ I I  of th e  paper. Valve 
m ateria l m ust have a high resistance to  a tta c k  by  th e  ex haust products, 
p a rticu larly  lead brom ide, an d  th e  h ea t d issipation  capacity  of the  valve 
seatings m ust be good. T herm al expansib ilities of valve seat m aterial and 
cylinder m ateria l m ust be as nearly  equal as possible to  secure good thermal 
con tact. In te rn a l cooling of valves by  m etallic  sodium  is described. 
A lum inium -bronze appears likely  to  be superseded by high-expansion a loy 
steels for valve seats. Types of inserts and  m ethods of fixing are illustrated. 
Corrosion during  stand ing  of engines w hich have ru n  on leaded fuel, cold 
corrosion,” and  m ethods of avoiding troub le  from  th is  source are described 
Fuel tan k s  m ade of alum in ium  alloys have n o t given troub le  when used with 
leaded fuels, b u t corrosion of m agnesium  alloys occurs w hen w ater is present 
in  th e  fuel, a m a tte r  difficult to  avoid  in  p ractice .— H . S.

*On the Theory and Mechanism of the Corrosion of Metals. G erhard  bchikorr 
(Mitt. M aterial, Sonderheft 22, 1933, 3 -9).— The u sual sim ple subdivision of 
corrosion phenom ena in to  tw o groups, corrosion accom panied by evolution of 
hydrogen and  corrosion accom panied by ab so rp tion  of oxygen, fails to cover 
m any cases m et in  p ractice , e.g. th e  d issolu tion  of alum inium  in sodium 
hydroxide solu tion  an d  th e  ru stin g  of iron in  feebly alkaline solutions, probably 
also th e  d issolution of alum inium  in  w eak acids and  th e  corrosion of mag
nesium  in  sa lt solutions. S. therefore  proposes fu rth e r to  subdivide these 
groups in to  sub-groups according to  w h e th er th e  cathodic  or anodic reactions 
are th e  determ in ing  facto r. A lte rna tive ly , a new subdivision m ight be made 
according to  w hether th e  corrosion is or is n o t re ta rd ed  by th e  presence ot 
oxide films. These suggested classifications are discussed a t  some length 
w ith  reference to  specific exam ples.— J .  W . . .  ,

fThe Problem of Metal Corrosion and Colloido-Electrochemistry. v. a . 
K istjkovsk iy  (Uspshi K him ii (Progress o f Chemistry), 1933, 2 , (2 ), 237-248). 
[In  R ussian.] A review of th e  problem  and  exposition  of K .’s film theory ot 
corrosion.—N . A.

"The Practical Problems of Corrosion. VIII.—The Inhibitive Action 
Certain Pigments on Rusting. K . G. Lewis and  U. R . E v an s (J. Soc- C hem. 
Ind., 1934, 53, 2 5 -3 3 t) .— T he ex p erim en tal w ork is concerned w ith  steel, out 
has a w ider significance. P a in ts  p ro tec t m etals e ith e r by  mechanical y 
excluding corrosive agen ts o r by  chem ically  in h ib iting  corrosion reactions. 
The chem ically  in h ib itiv e  ac tion  of p igm ents has been stu d ied  u n der conditions 
where corrosive agen ts are n o t m echanically  excluded, such as by treatine
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the m etal w ith  p igm ent, w ater, and  a ir, b u t no oil, or by placing drops of 
sodium chloride solu tion  on p a in ted  surfaces a t  w hich th e  surface of the  
m etal is exposed a t  a single scra tch . The resu lts  show th a t  th e  inhib itive  
action of p igm ents rests on th e  sam e principles as inh ib ition  by soluble 
reagents (such as sodium  hydroxide an d  potassium  chrom ate) used in  th e  
treatm ent of w ater. W hen th e  p roducts of incip ien t corrosion are p recip ita ted  
in physical con tact w ith  th e  m etal, th e  a tta c k  stifles itse lf and  th e  m etal is 
immune.— E. S. H.

V.-PROTECTION
(O ther th a n  E lectrodeposition.)

(Continued from pp. 181-184.)
■¡‘Protection from Corrosion of Aluminium and Its Alloys. N. D. Pullen

(Light Metals Research, 1934, 2, (42), 1 -11 ; and  Met. Ind. (Lond.), 1934, 44, 
133-136, 187-188).— R ead  before th e  Sheffield Local Section of th e  In s titu te  
of Metals. The basic problem  of determ in ing  ways of form ing self-healing 
protective films has been stud ied  on th e  lines of control of p u rity , use of special 
heat-treatm ents, and  ad d ition  of certa in  elem ents to  alum inium . No con
clusions appear w arran ted  on th e  effect of ra ising th e  p u rity  of com m ercial 
metal from  99 to  99-7%  alum inium . P u re r alum in ium  is p robably  more 
resistant. Copper definitely  has a bad effect if m ore th a n  0-01%  is present. 
Addition of an tim ony which form s a  film of basic oxychloride in  sea-w ater is 
made to  KS-Seew asser alloy. Sim pler m ethods of p ro tection  are obtained by 
painting, electro-plating , or anodic ox idation . The “ MBV ” process of 
preparing th e  surface before pa in tin g  gives good resu lts  and  consists in  
immersing for 3 m inutes in  a boiling solu tion  contain ing  sodium  carbonate  5 
and sodium chrom ate l -5% . A fter e lectrop lating  i t  seems desirable to  heat- 
trea t to  produce an  in te rm ed iate  alloy. Of anodic ox idation  m ethods, th e  
chromic acid  group gives a  reasonab ly  flexible film, sulphuric acid films m ay 
be made h ard  or th in  an d  flexible, w hile w ith  oxalic acid  films th e  g reatest 
modifications of colour and  tex tu re  a re  possible. Chemical m ethods give 
th inner films. In  general, a lum in ium  vessels should be k ep t d ry  and  cleaned 
with steel wool and  soap, avoiding em ery .— J .  C. C.

The Oxidation of Light Metals. B . M. T areev (Legkie Metalli (Light Metals),
1932, (12), 42—48).— [In  R ussian .] A descrip tion  of m ethods of oxidizing 
aluminium, as em ployed in  th e  U .S.S.R . and  abroad, for increasing its  a n ti
corrosion properties and  especially  for insu lation  purposes.— D. N . S.

*0n the Properties of Oxide Films and Methods for Their Production. N. V. 
Alexandrov, V. I . P ru jin in a , a n d  N . N . Sokolov (Elektrichestvo (Electricity),
1933, (14), 17-25).— [In  R ussian .] A su itab le  b a th  for th e  p roduction  of 
oxide films especially on D uralum in  is described an d  th e  effect of cu rren t con
ditions and im purities in  th e  m etals on film form ation  is discussed. E la stic ity  
of the  film is due to  th e  presence of copper (2 -5% ). The th ickness of oxide 
films varies betw een l p  an d  0-5 m m ., depending on th e  m ethod  and  tim e 
of form ation. The influence of corrosion an d  o th e r factors on th e  resistance 
to perforation has been stud ied . U p  to  400°-500° C. th e  th erm al conductiv ity  
of the films rem ains p rac tica lly  u n a lte red .—N . A.

Surface Treatment of Aluminium. Anon. (Mech. World, 1933, 94, 1056- 
1057).—D etails are given of th e  MBV process for th e  su rface-trea tm en t of 
aluminium as a p ro tec tion  against corrosion.— F . J .

Special Alloys for Working Barrels and Balls and Seats. W alter F. Rogers 
(Proc. Amer. Petrol. Inst., 1933, [iv], 14, 51-57).— Corrosion of w orking barrels 
and cup-packed valves in  th e  pum ping  system  em ployed by m any  oil-wells 
m ay be m inimized by th e  choice of a su itab le  m ateria l. F o r barrels, nickel
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show ed a  poor resistance to  abrasion , a lth o u g h  its  anti-corrosive properties 
w e T sa tis fa c to ry  as regards b o th  saline an d  su lp h u r-n ch  iq u id s ; th e  harder 
18 8 aUov was preferred  for general use. F o r balls an d  seats, some commercial 
ffionze re sT s te f  saline corrosion, b u t were read ily  a tta ck e d  b y  hydrogen 
s u E e ,  which was also found to  cause p itt in g  an d  em b rittlem en t in  the 
18 8 alloy. K -M onel m eta l resisted  b o th  ty p es of corrosion, b u t its  mechanical 
p roperties lim ited  its  use to  th e  shallow er w ells; Cyclops 17A - appeared 
sa tisfac to ry  b u t requ ired  fu rth e r te s tin g  u n d er severer conditions ; chromiurn 
p la t in g  p robably  on account of poor w orkm anship , freq u en tly  failed The 
h t h  reclaim  value of 18: 8 recom m ends its  use on econom ic g rounds.— P. R.

^  T Ä  ofWires  Kunze ( D r a h t - Welt, 1933, 26, 563-564; also (in
G e r S n  E n g lis ii  and  French) Draht- Welt Export Ausgabe, 1933, (9), 7 0 -7 2 ) .-  
Briefly describes th e  p lan t and  operations necessary  for tin n in g  wire which are 
in  general sim ilar to  galvanizing. M ention is m ade of th e  tin n in g  of stranded 
wires and  of th e  special techn ique requ ired .—A. B. YV.

Tin Saving in the Centrifugal Process of Hot-Turning Wire Articles. 
Günther (Draht-Welt, 1933, 26, 755 -756 ).-A  brief description of the prepara
tion, tinning, and centrifuging of wire articles. The la tte r operation saves tm, 
eliminates hand trimming, and enables a higher ou tpu t to  be obtained. ^

How Can Spots and Streaks be Avoided in Tinning? Anon. (Z ges. 
Giesserei-Praxis: Das Metall, 1934, 55, 9 5 -9 6 ) .-W ith  good material and 
sufficient care, spots and streaks in tinning can be avoided. These defects 
are caused by corrosion and the electrolytic action set up by impurities. 
Copper articles should be tinned as quickly and a t as low a temperature 
as possible, and the tin  baths m ust be cleaned out a t least once each day. 
The methods to  be adopted and the precautions to  be observed in various 
kinds of tinning are described.—J .  H . W. „

Developments in Fluxing Practice for Hot-Dip Zmc Coating. W allace G. 
Im hoff (Metal Cleaning and Finishing, 1933, 5, 471-473, 507-508, 517-518).
— A review  of recen t progress.— S. G.

On Galvanizing of Wire.  B a rte l (Draht-Welt, 1933, 26, 579-581).—
B riefly discusses th e  principles of design of w ire galvanizing  p lan t-an n ea lin g , 
pickling, w ashing, d ry ing, fluxing a n d  coating , cooling a n d  coiling, lay-out A 
5 %  zinc a lum in ium  alloy  is recom m ended for lig h t spangled  coating, whilst 
an  alloy  con tain ing  zinc 45, a lum in ium  35, t in  9, and  b ism uth  1%  is said to 
be used. A ttack  of k e ttle s  is reduced  by m ain ta in in g  100 m m. of lead a t the 
b o tto m  a n d  keeping th e  tem p era tu re  low, an d  also by  spraying th e  kettles 
w ith  a lum in ium  so as to  produce a  superficial a lum im um  oxide coat, th is  
la t te r  tre a tm e n t is p a ten ted . W eights of coatings p roduced by various 
m ethods a re  given and  te s ts  of coatings briefly  ou tlined . A cold-drawing 
techn ique  for galvanized wires involving w et d raw ing w ith  5%  soap solution
lu b rican t is also described.—A. B. W .

Hard Zinc Formation. Heinr. Meyer auf der Heyde (Draht- Welt, 1J33, 
oß 787) — Insists on the need for tem perature control of the zinc kettle, i  
th e  tem perature of the bath  does not exceed 475° C. hard zinc formation and
a tta c k  of th e  k e ttle  are  k e p t very  low .— A. B. W .

Zinc for Steel Protection.—II. H e rb e rt R . S im onds (Iron Age, 1934, 133,
( 1 2 ) 12-14).—Some of the more debatable factors of galvanizing are discusse , 
such as the  protection of zinc alloys as against th a t of pure zinc, t  e es 
thickness of coating for specific applications, and the improvement ol: the 
bond of zinc w ith the base metal. An a ttem p t is made to  analyse the relative 
m erits of electro- and hot-dip-galvanizing. J .  H . W . )

tThe Various Processes for Testing Galvanizing of Wires. R . Meerboi 
(Draht-Welt, 1933, 26, 627-628, 643-645, 659-660; a n d  Gluckauf, 1983, 69, 
1142-1143).— Discusses the specifications and methods of tes t of galvanize 
coatings laid down in “ Gütevorschriften für Förderseile Fachnormen Aus-
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schuss fu r B ergbau. B erg-1254 Ju li  1933.”- T ests show th a t  th e  copper 
sulphate dips requ ired  for th e  specified coatings are qu ite  reasonable.

Coating, grm./m.!. No. of 
Specified Dips.

No. of 
Dips Observed up to

100 1 2
120 2 2-8
150 2 3-5

The advantages and  d isadvantages of system atized  dip te s ts  are discussed, 
and reference is also m ade to  B auer’s gravim etric  m ethod and  th e  gas volu
m etric m ethods of C ushm an, K eller an d  Bohacek, and  Zaurke. In  B auer’s 
process th e  coating is rem oved by  solution in  2%  H 2S 0 4 containing 2 grm ./l.

As20 3. Coating =  **1 ”’8 X 106 g rm ./m .2,

{/w-\ — ^ 2) X d X 1-95 3 I oor =  —  —----------------- ■ X 103 g rm ./m A

where u \  and  w2 a re  th e  w eights before and  a fte r  rem oval of coating, d th e  
diam eter and  I th e  len g th  of th e  wire. I t  is poin ted  ou t th a t  electrodeposited 
and hot-galvanized coatings are easily distinguished by m icro-exam ination or 
by testing  th e  coating for iron .— A. B . W.

On the Galvanizing of Iron Containing Aluminium. A. I. V itk in  (Vestnik 
Metallopramishlennosti (Messenger of the Metal Industry), 1933, (5), 41—46).
[In  Russian.] H ot-galvanizing  practice  w ith  add ition  of alum inium  to  th e  
zinc b a th .—D. N . S.

Combating Corrosion of Production Equipment. Stan ley  Gill (Proc. Amer. 
Petrol. Inst., 1933, [iv], 14, 4 3 -5 0 ; an d  (abbreviated) Oil Weekly, 1934, 72, 
(6), 12-18).—The in sta lla tio n  of corrosion-resistant m ateria ls is usually  m ore 
economical th a n  a  series of rap id  replacem ents of cheap m ateria l. F o r oil 
strings, galvanized w rought iron  is recom m ended; in  cases of very  severe 
a ttack , short sections of bronze or brass pipe-lines are sealed in to  th e  casing. 
W ire-wrapped screen m ade of com m ercially pure nickel resists th e  action  both  
of saline and  of su lphur-rich  w ater, a n d  possesses sa tisfac to ry  m echanical 
properties. In  th e  case of tub ing , galvanized w rought iron  or copper-bearing 
steel give sa tisfac tory  resu lts . T he galvanization  of sucker rods and  of tan k s 
is recom mended.—P . M. C. R . „

Metallization by Dispersion. A New Apparatus for Metallization. V. b. 
T ararykin (Vestnik Metallopromishlennosti (Messenger of the Metal Industry), 
1933, (1), 57-59).— [In  R ussian.] A  new m etalliza tion  ap p ara tu s is described, 
differing from th a t  of Schoop in  th a t  th e  m eta l wire is m elted  by an  electric  
arc, and dispersion is carried  o u t by  com pressed air. D . N . S.

Economic Maintenance of Machinery ; The Fescol Process. Anon. (Modem 
Transport, 1934, 31, (283), 7).— An account of th e  “ Fescol ’ m ethod  of rein- 
forcing worn m achine p a r ts  w ith  an  electrodeposited  layer of a  h ard  me a , 
usually chrom ium  or nickel. Com plete adhesion of th e  coating is claimed, 
and num erous applications of th e  process are described. P . M. C. R .

»Metallic Cementation. I.—Cementation of Some Metals by Means of Zinc 
Dust. T sutom u K ase (Kinzoku no Kenkyu, 1933, 10, (12), 555-572). [ in  
Japanese.] The cem enta tion  of m etals an d  alloys— iron, copper, brass, 
nickel, &c.— by m eans of zinc d u st a t  various tem p era tu res  betw een 250 
and 800° C. was investiga ted . H ardness, d ep th  of penetra tion , m icrostructure , 
chemical analysis, an d  corrosion by w a ter and  by some acids were s u e  . 
Zinc diffuses in to  th e  above-m entioned m etals from  a tem p era tu re  ol 250   ̂ ., 
and the  ra te  of diffusion increases as th e  tem p era tu re  increases. Ih e  re a ion 
between increase of w eight of th e  specim en, or th e  d ep th  of p en etra tion , an  
the  tem peratu re  of cem en ta tion  is given by a n  exponential function , w ic  i 
breaks in to  2 branches a t  th e  m elting  p o in t of zinc. Sim ilarly, th e  re la tio n
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betw een th e  increase of w eight of th e  specim en an d  th e  d u ra tio n  of cem entation 
is given by an  exponential function . The cem ented surface has a  better 
resistance to  corrosion w hen exposed to  a ir or w ater. S. J*’

Pain t Driers. A. H . Sabin (Dutch Boy QuaTtevly> 1934, l2>9 (1), 5—7).* A 
general review .— E . S. H.

Testing of Enamel Coatings.  F re itag  (Apparatebau, 1934, 46, 33).—A
brief no te.—M. H . _______________

VI. -  ELECTRODEPOSITION
(Continued from pp. 184-188.)

The Electrodeposition of Rhodium.  A tk inson  an d  R aper (Met.
Ind. (Land.), 1934, 44, 281-282).—D iscussion of a  p ap er read  before the 
E lectrodeposito rs’ T echnical Society, an d  A. and  R . s reply . See Met. Abs., 
th is  volum e, p. 136.—<T. H . W . 3

The Mechanism of Electrodeposition. L. B. H u n t (Electrochem. Soc. 
Preprint, 1934, A pril, 95-105).— T heoretical. P revious theo ries are criticized 
and  a new th eo ry  based on th e  q u an tu m —m echanical th eo ry  of electron tran 
sition  is advanced  to  account for la ttic e  developm ent in  th e  electrodeposited 
m eta l and  th e  observed po larization  phenom ena. I t  is suggested th a t  the 
m etal ions are adsorbed in  th e  double layer u n til  th e  accum ula tion  is sufficient 
to  produce a continuous la ttic e  layer over th e  face of th e  ind iv idual crystal, the 
m ovem ent of e lectrons th ro u g h  th e  cathode surface being dependent on the 
presence of adsorbed ions in  such a s ta te  th a t  th ey  can  accep t electrons.

—A. R. P.
On the Measurement of the Throwing Power of Plating Baths. K. W.

Fröhlich  (Mitt. Forschungsinst. Edelmetalle, 1934, 7, 149-152).—A brief sum
m ary  of a  p ap er by  O nitchenko (see J . Inst. Metals, 1933, 53, 709).—A. R. P.

Methods of Stripping Plated Coatings. A. B ren n er (Metal Cleaning and- 
Finishing, 1933, 5, 464-466, 475; C. Abs., 1934, 28, 1312).—M ethods for the 
rem oval of nickel, copper, an d  chrom ium  deposits from  steel or from  each other 
for an a ly tica l purposes and  for rep la tin g  are  described.— S. G.

VII.-ELECTROMETALLURGY AND ELECTROCHEMISTRY
(O ther th an  E lectrodeposition  an d  E lectro-R efining.)

(Continued from pp. 188-189.)
*Researches on the Gas Content of Electrolytic Zinc. W erner B urm eister and

M ax Sch loetter (Metallwirtschaft, 1934, 13, 115-119).— T he hydrogen content 
of e lectro ly tic  zinc increases w ith  increase in  c u rren t d en sity  a n d  acidity , and 
is g rea te r in  m oving th a n  in  s ta tio n a ry  e lectro ly tes. N o gas is evolved on 
prolonged storage a t  room  tem p era tu re .— v. G.

A 25,000 Kilowatt Rectifier for Zinc Electrolysis. Anon. (Metallwirtschaft, 
1934, 13, 122).-—The p la n t described uses m ercu ry  v ap o u r rectifiers, and  has 
an  efficiency of 95-4% . T he ind iv idual rectifiers have an  o u tp u t of 4100 kw.

—v. G.
*The Electrolysis of Molten Silicates and the Preparation of Silicon and 

Silicides. L. A ndrieux an d  M. Dodero (Compt. rend., 1 9 34 ,198, 753-755).—It  
has a lready  been show n th a t  th e  e lectro lysis of m etallic  borates and  oxides 
dissolved in  boric anhydride  o r m olten  bo ra tes is a m ethod  of p reparing  boron 
an d  borides, an d  i t  is now  show n th a t ,  by  a n  analogous process, silicon and 
silicides can  be p repared  by th e  e lectro lysis of m etallic  silicates an d  oxides dis
solved in  m olten  silicates by  secondary  cathodic  reac tions.—J .  H . W .

*The Rate of Displacement of Copper from Solutions of Its Sulphate by Cad
mium and Zinc. Cecil V. K ing  an d  M artin  M. B urger (Electrochem. Soc. 
Preprint, 1934, A pril, 115-122).— T he ra te  of d isp lacem ent of copper from 
d ilu te  solutions of copper su lp h a te  by  ro ta tin g  cylinders of zinc and  cadmium
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is controlled by  diffusion and  electro ly tic  tran sp o rt of th e  cupric ion to  th e  
surface of th e  zinc, cadm ium , or copper a lready  deposited. No evidence was 
obtained to  ind ica te  th a t  th e  chem ical reaction  is sufficiently slow to  be a 
controlling facto r a t  an y  stirring  speed. The resu lts  are com pared w ith  those 
obtained by Centnerszw er an d  H eller (•/. Inst. Metals, 1933, 53, 21).— A. R . P.

♦The Electrolytic Potential of Metals in Pure Buffer Solutions. Sven Bodforss 
(Kungl. Fysiograf. Sällskapets I  Lund Förhandl., 1933, 3, 33 p p . ; Chem. Zentr., 
1933,1, 829).— The p o ten tia l of various non-ferrous m etals in  buffer solutions 
of ta rtra te s , phosphates, ace ta tes , or su lphates acidified to  definite pH values 
with sulphuric or phosphoric acid becomes m ore negative w ith  increasing ra te  
of ro tation  u n til a  lim iting  value is reached, a t  600-1000 revolutions per m inute 
for tin , bism uth , cadm ium , an d  lead, and  a t  more th a n  2000 per m inute for 
copper, silver, nickel, an d  tungsten . The lim iting  po ten tia l is for m ost m etals 
a linear function  of th e  pH of th e  e lectro ly te , an d  also depends on th e  n a tu re  of 
the anion. The p o ten tia l in  th e  s ta tio n a ry  e lectro ly te  is more noble th a n  th a t  
in the  ro ta ting , b u t also depends on th e  pa a n d  th e  n a tu re  of th e  anion.—A. P.

♦Study of the Influence of an Electric Field on the Potential at a Metal- 
Solution Interface. H . K . McClain an d  H . V. T a r ta r  (J . Phys. Chem., 1934, 38, 
161-170).—The effects of a  m oderate electric field on th e  po ten tials of gold and 
platinum  against solutions of boric acid, potassium  di-hydrogen phosphate, 
di-sodium hydrogen phosphate, and  alum in ium  su lphate  have been d e te r
m ined; th e  effects observed are sm all. The resu lts  prove th e  va lid ity  of one 
fundam ental assum ption  in  th e  th eo ry  of cataphoresis, viz., th a t  th e  charge 
distribution in  th e  double layer is unaffected by  th e  app lied  field.—J .  S. G. T.

♦The Theory of Passivity. XXII.—The Mechanism of Passivity According to 
the Film Theory of Passivity. W olf Johannes M üller (Z. Elektrochem., 1934, 40, 
119-125).—I t  is claim ed th a t  th e  film th eo ry  of passiv ity  gives a  q u a lita tive  
explanation of th e  m echanism  of ac tiv a tio n  and passiv ity , an d  in  m any  cases 
can be shown to  give q u a n tita tiv e  resu lts .— J .  H . W .

♦The Relation Between Oxygen Overvoltage and Catalysis. Allen D. Garrison 
and Joh n n y  F a y  L illy  (Electrochem. Soc. Preprint, 1934, April, 171-184).—  
The oxygen overvoltages (O.V.) in  O TA-sodium  hydroxide on polished elec
trodes of nickel, cobalt, iron, p la tin u m , irid ium , an d  gold, an d  th e  ra te s  of 
depolarization of oxygen gas have been m easured  by  th e  d irect m ethod. If  
the oxygen ionization ra te  is rep resen ted  by V, th en  for a ll th e  m etals log V =  
A (O.V.) +  B , w here A  a n d  B  a re  constan ts. The values found for O.V. a re  : 
nickel 0-245, cobalt 0-300, iron 0-345, irid ium  0-367, p la tin u m  0-402, and  gold
0-580 v . ; th e  corresponding values of V are 11-60, 9-95, 8-18, 7-49, 6-86, and 
3-84. These values give th e  value of A  as — 3-32 an d  th a t  of B  as 3-26. The 
bearing of these resu lts  on  th e  problem  of e lectro ly tic  corrosion in  oxygen and 
on the  cata ly tic  theo ry  of overvoltage is discussed.— A. R . P.

VIII.-REFINING
(Including E lectro-R efining.)

(Continued from p. 190.)
Copper Refining. Swansea’s Modernized Works. A rth u r J .  G. Sm out 

(Times Trade and Eng. Suppt. (Indust. Wales Section), 1933, 33, (799), 23).
— S. V. W.

Copper Refining in Lancashire. Anon. (Elect. Rev., 1 9 3 3 ,112, 803-804).— 
An illu stra ted  descrip tion  of th e  p la n t an d  process for th e  p roduction  of high- 
conductivity  copper a t  th e  works of B ritish  Copper Refiners, L td ., Prescot.

— S. V. W .
Refining Magnesium with Fluxes. V. Y. T itov  (Legkie Metalli (Light 

Metals), 1932, (12), 29-34).— [In  R ussian .] A descrip tion  of refining processes 
used in Germ any and  th e  U .S.A .— D. N . S.



M k d  Refining. Im po.taceolCW aeh. D. Owe» S W .
and Ena. Suppt. (Indust. Wales Section), 1933, 33, (799), i»)-—*- w -

A W prn  “ Silver Refinery ” Produces Precious Metals, Selenium, Tellu-
, i „  m t Z  JTaJtm™.,1934, 135, <*). 1 0 6 -1 0 7 1 ,-G iv e .
of “ me trea tm en t!fu rn ace  refining, an d  e lectro ly tic  p a rtin g  a t  R a rita n  Copper

W°PiecIpitatk>n of Cobalt from Zinc Sulphate Solutions with Zinc Dust in the 
Presence of Other Metal Compounds. G u n th er H anse l (Wiss. Veroff. Siemens-
,r iQQ4 iQ 55—601 In  th e  presence of 0-146 g rm ./l. of tin  as

stannous su lphate’, zinc su lpha te  e lectro ly tes can  be freed from  cobalt (50 
m g./I.) by  boiling w ith  zinc d u st (2-5 g rm ./l.). S tann ic  sa lts  a re  m uchless effi
cient, as are also arsenic an d  an tim o n y  com pounds. A. 1 . .

Contribution to the Precipitation of Cobalt from Zinc Sulphate Solufaons m 
the Electrolytic Recovery of Zinc. A delbert G revel (HTss. eroff.
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Konz,'em 1934 1 3 (1),'6 1 -7 1 ) .-T h e  effect of arsenic an d  an tim o n y  in  assisting 
OT^ipiTation of cobalt from  zinc su lphate  e lectro ly tes on  heating  w ith  zinc dust 
is a ttr ib u te d  to  th e  fo rm ation  of a surface alloy  on  th e  zinc, w hereby th e  surface 
is modified and  th e  p recip ita tion  of cobalt accelerated . Sim ilar results can 
be ob tained  w ith  copper-plated  zinc d u st if cuprous cyanide is added to the 
solution.—A. R . P . ______________

IX.—ANALYSIS

(Continued from pp. 190—195.)
Spectrum Analysis of Metals. A. Pfeiffer an d  G. L im m er (Arch tech. 

Messen, 1933, 3, (30), t1 6 2 ; 1934, 3, (31), T6 -r7 ) .—T he m ethods of obtaining 
arc and  spark  spec tra  a re  review ed, w ith  a  d iagram  of th e  requisite  optical 
system  an d  a  brief discussion of th e  m ethods em ployed in  estim ating  wave
lengths. The m easurem ent of in ten s ity  by  th e  abso lu te  o r ‘ la s t line method 
is v itia te d  b y  various co n sid era tio n s; a lte rn a tiv e  processes include th a t of 
com parison w ith  s tan d ard  m ateria ls an d  th a t  of hom ologous pairs. The use 
of th e  logarithm ic sector is explained a n d  illu s tra te d . The three-line • 
pho tographic  m ethod  is described, and  a  d irect-v ision  process, lim ited  to the 
visible spec trum  an d  involving th e  use of polarized  ligh t, is sum m arized — P. R.

Spectroscopic Examination of Materials. K u r t  Schneider (Draht-Welt, 1934, 
27 ,131-133).—T races briefly th e  developm ent of spectrographic  analysis. Ihe 
principles of th e  use of com parison sp ec tra , hom ologous line pairs, and the 
logarithm ic sector a re  ou tlined  a n d  i t  is p o in ted  o u t th a t  spectrographic 
m ethods are especially useful for check w ork b y  reason  of th e ir  speed and 
econom y in  m ate ria l, an d  also for e stim a tio n  of im p urities p resent in  small
am oun ts.—A. B. W . . . , „

*The Analysis of Copper-Nickel-Plated Steel Material. E . Deiss and H. 
B lum en thal (Mitt. M aterial, Sonderheft 22, 1933, 32-37).— W hen the  plating 
is rem oved w ith  H N 0 3, th e  N i-rich  diffusion lay er is  n o t a tta c k e d ; th is may, 
however, be rem oved by  tre a tm e n t w ith  H B r 0 3. I n  th is  w ay  th e  composition 
of th e  p la te  and  of th e  basis m eta l can  read ily  be d e te rm ined  using only one

* Segregation in a Silver Ingot. O. B au er a n d  E . Deiss (Z. anal. Chemie, 
1933, 92, 161-164; an d  M itt. Material., Sonderheft 23, 1933, 65- 67).— Inverse 
segregation in  an  in go t of 835-fine silver occurs in  th e  m iddle porous portion ot 
th e  u p p er e n d ; th e  copper-rich  eu tec tic  is th e re  sucked outw ards by  the  con
tra c tio n  which occurs in  solidification. T he hearing  of th is  fac t on the 
sam pling an d  analysis of th e  in g o t is discussed.— J . W .

Cleaning Platinum Wire for Flame Tests. W esley G. U igh ton  (Indust. and 
Eng. Chem. (Analyt. Edn.), 1934, 6, 84).— F usio n  w ith  K H S 0 4 is recom
m ended.— A. R . P .
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*0n the Separation of Beryllium from the Other Elements of the Third 
Analytical Group. P . A dam i (Ann. Chim. appl., 1933, 23, 428-432; Chem. 
Zentr., 1934, 105, I ,  578).— The hydroxides of th e  m etals a re  converted into 
form ates by  rep ea ted  evapora tion  to  dryness w ith  H  COOH ; on heating  th e  
dry residue a t  180°-200° C. in vacuo, Be40 (C H 0 2)6 sublim es, a n d  can be con
densed as well-developed crystals. These a re  decom posed by  boiling w ith  
H N 0 3 and  th e  Be is p rec ip ita ted  w ith  N H 4OH. The residue from  th e  sublim a
tion is analyzed for Al, T i, an d  Fe as usual. If  m uch Ti is p resent, i t  should be 
removed by acid  hydrolysis p rio r to  th e  H-COOH trea tm e n t, since i t  ten d s to  
prevent sub lim ation  of th e  Be.— A. R . P.

^Separation of Gold from Tellurium. V ictor Lenher, G. B. L. Sm ith , and  
D. C. Knowles, J r .  (Indust, and Eng. Chem. (Analyt. Edn.), 1934, 6, 43-45).— 
Au m ay be separa ted  from  Te by  precip ita tion  w ith  N a N 0 2 from  a  boiling 
solution of th e  chlorides buffered w ith  N aK  ta r tra te  to  a  pa of 1-3. F o r th e  
determ ination  of b o th  elem ents th e  sum  is first found by p rec ip ita tion  w ith  
N 2H 4-2HC1 and  S 0 2, th e  w eighed p recip ita te  is dissolved in  aqua regia, th e  
H N 0 3 expelled by  evapora tion  w ith  HC1, and  th e  Au alone p recip ita ted  as 
above.— A. R . P .

*A Method for the Separation of Ruthenium from Platinum, Palladium, 
Rhodium, and Iridium. R aleigh G ilchrist (U.S. Bur. Stand. J . Research, 1934, 
12, 283-290; Research Paper No. 654).— A procedure for th e  separation  and 
gravim etric de te rm ination  of R u  is described. The m ethod  of separation  
differs essentially  from  ex isting  m ethods in  th a t  th e  R u  is distilled  from  a 
solution of its  su lphate  in  d ilu ted  H 2S 0 4 containing sodium  brom ate. A very 
suitable reagent for th e  q u an tita tiv e  absorption  of th e  d istilled tetrox ide was 
found to  be d ilu ted  HC1 sa tu ra ted  w ith  S 0 2. The recovery of R u  is accom 
plished by precip ita ting  th e  h y d ra ted  oxide from  a boiling solution a t  p B 6, 
after su lphite  com pounds have been decomposed by  trea tm e n t w ith  HC1. 
The hydrated  oxide is ign ited  in  th e  a ir to  an  anhydrous oxide which is th en  
reduced to  m etal under H 2.— S. G.

^Methods for the Separation of Platinum, Palladium, Rhodium, and Iridium 
from One Another and for Their Gravimetric Determination. Raleigh G ilchrist 
(U.S. Bur. Stand. J . Research, 1934, 12, 291-303 ; Research Paper No. 655).— 
A m ethod is described for th e  an a ly tica l separation  of P t  from  each or all of 
the  3 m etals Pd, R h , and  Ir . I t  is based on th e  com plete p rec ip ita tion  of th e  
hydrated  dioxides of P d , R h , an d  I r  in  a boiling solution containing sodium  
brom ate and having an  ac id ity  of pa 6. Two precip ita tions of th e  h ydra ted  
dioxides were found to  be sufficient to  effect th e  q u an tita tiv e  iso lation  of P t. 
The separation of P d  from  R h  and  Ir ,  by  m eans of dim ethylglyoxim e, an d  i ts  
subsequent de term ination , are also described. The procedure for th e  separa
tion  of R h  from  I r  by  tita n o u s  chloride an d  for th e  determ ination  of these 2 
metals, given in  d e ta il in  a previous publica tion  (ibid., 1932, 9, 547), is discussed 
only briefly in  th is  paper.— S. G.

^Analytical Reactions of Rubidium and Cæsium. W m. J .  O’L eary  and  
Jacob Pap ish  (Indust, and Eng. Chem. (Analyt. Edn.), 1934, 6, 107-110).— 
Methods of separa ting  R b  an d  Cs from  K  an d  from  one a n o th e r a re  c ritica lly  
reviewed. The following procedure is recom m ended : th e  boiling n itra te  
solution is trea te d  w ith  9-phosphom olybdic acid  to  p recip ita te  th e  R b  an d  Cs. 
The precip ita te  is w ashed w ith  1% N a N 0 3 so lution  an d  dissolved in  d ilu te  
NaOH solution, th e  Mo is rem oved by  sa tu ra tio n  w ith  H 2S and  ad d itio n  of 
HN Oj, and  th e  Cs an d  R b  a re  recovered b y  p rec ip ita tio n  w ith  H 2P tC l6 in  th e  
usual way. P t  is rem oved by  boiling w ith  N 2H 4 h y d ra te  an d  th e  filtra te  
is boiled w ith  aqua regia to  d estroy  th e  excess of N 2H 4. A fter rem oval of th e  
H N 0 3 by evaporation  w ith  HC1, th e  residue is dissolved in  50-75 c.c. of 6N- 
HC1 and  th e  Cs p rec ip ita ted  by  ad d itio n  of 1 grm . of silicotungstic  acid to  th e  
cold solution. T he Cs com pound is dissolved in  N aO H  so lu tion , w hich is 
then  acidified w ith  H N 0 3 a n d  tre a te d  w ith  H g N 0 3 to  rem ove th e  silico*
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tungstic  acid. The Cs in  th e  filtra te  is recovered as Cs2P tC l6 and  th e  R b is 
also p rec ip ita ted  as R b 2PtC l6.—A. R . P.

Phenanthroline-Ferrous Ion. III.—A Silver Reductor. The Direct Deter
mination of Iron in the Presence of Vanadium. George H . W alden, J r . ,  Louis
P  H am m ett, an d  Sylvan M. Edm onds (J. Arner. Chem. Soc., 1934, 56, 350 
353).— See Met. Abs., th is  volum e, p. 140. The oxidim etric  determ ina tion  of 
ferrous ion using th e  phenanthroline-ferrous ion in d ica to r is n o t interfered 
w ith  by  V, Ti, Cr, or Mn, w hen th e  t it ra tio n  is m ade in  th e  presence of 5 molar 
H  SO,. To reduce Fe to  ferrous s ta te , and  V to  te tra v a le n t s ta te  w ithout 
fu rth er reduction , a silver reducto r (described in  deta il) was used.— R. G.

Determination of Lead as Di-Lead Hydrogen Arsenate. C. L. D unn and
H. V. T a rta r  (Indust. and Eng. Chem. (Analyt. Edn.), 1934, 6, 64).—The 
n eu tra l P b (N 0 3)2 solution is trea te d  w ith  N a2H A s0 4- H 3A s0 4 solution and 
N aO H  added a t  such a ra te  th a t  th e  liqu id  rem ains ju s t  n eu tra l to  m ethyl 
orange th roughout. The p recip ita te  of P b H A s0 4 is dried  a t  120 C. for 
weighing.— A. R . P .

Colorimetric Determination of Magnesium. F. A lten , H . W eiland, and
B. K urm eis (Angew. Chem., 1933, 46, 697-698).—A ny Fe an d  A1 are separated 
w ith  8-hydroxyquinoline in  d ilu te  CH3C 0 2H , Ca is rem oved w ith  (N H 4)2C30 4, 
an d  th e  Mg is th en  precip ita ted  w ith  8-hydroxyquinoline in  alkaline ta r tra te  
solution. The washed precip ita te  is dissolved in  d ilu te  HC1 an d  th e  colorimetric 
determ ination  made as described for A1 (see Met. Abs., th is  volum e, p. 26).

— A. R . P.
*On the Determination of Magnesium in Aluminium-Magnesium Alloys 

Containing Manganese. H . B lum enthal {Mitt. Material., Sonderheft 22, 1933, 
42—43).—The Mg is p recip ita ted  as phosphate  from  alkaline  ta r t ra te  solution 
w ithou t separating  th e  o th er m etals, and  th e  M n w hich is co-precipitated is 
determ ined volum etrically  by th e  V olhard m ethod  an d  due allowance made.

—J . W.
*The Examination of the Tin Coating of Tinplate. F ritz  E isenkolb (Stahl u. 

Eisen, 1934, 54 ,109-110).—The w eight of th e  Sn coating  is dete rm ined  by dis
solving i t  in  HC1 and  titra tin g  th e  SnCl2 w ith  FeCl3; th e  P b  conten t is then 
determ ined by electrolysis and  iodom etric t it ra tio n  of th e  P b 0 2. Porosity  is 
best determ ined by th e  K 3Fe(CN)6-g e la tin  solu tion  m ethod .— J .  W.

On the Titration of Divalent Tin with Potassium Chlorate. E . Azzarello and
F. Abram o (Ann. Chim. appl., 1933, 23, 438—450; Chem Zentr., 1934, 105, I, 
734).—The m ethod of K ulw arskaja (J. Inst. Metals, 1932, 50, 676) has been 
found to  give ra th e r  erra tic  resu lts , especially if As, m uch  Fe or even a little  
Cu are present. The presence of Sb seems to  im prove th e  resu lts .— A. R. P.

X.-LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “ T esting ” and  “ T em perature  M easurem ent an d  C ontrol.” )

(Continued from pp. 195-19G.)
*An Apparatus for the Thermal Analysis of Alloys Containing a Segregating 

Constituent. R . J .  M. Payne (J. Sci. Instruments, 1934, 11, 90-92).— An 
app ara tu s is described for tak in g  h eating  an d  cooling curves of alloys which 
m ay  show segregation owing to  th e  difference in  den sity  of th e  constituents. 
The crucible is sealed an d  ro ta ted  ab o u t a horizon tal axis, th e  therm ocouple 
being contained in  a tube  projecting  in to  th e  crucible from  one end. In  its 
original form  (B ingham  and  H aughton , J . Inst. Metals, 1923, 29, 71), the  
therm ocouple and its  shea th  rem ained s ta tio n a ry  w ith in  th e  revolving crucible, 
b u t in th e  present ap p ara tu s th e  therm ocouple ro ta tes  w ith  th e  crucible, and 
th is  perm its th e  use of a close-fitting sh ea th , w hich  reduces th e  th erm al lag 
betw een alloy and  therm ocouple. The crucible, lid , an d  therm ocouple tube 
are m ade of iron for use w ith  m agnesium  alloys.-—W . H .-R .
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*A Device for Maintaining a Steady Direct Current [for Controlling Laboratory 
Furnaces]. H . H . P o tte r  (J. Sci. Instruments, 1934, 11, 95-96).—A note. A 
simple contro l c ircu it is described by w hich a cu rren t supplied by  d.c. m ains or 
by a  m ain  labora to ry  b a tte ry  liable to  slight fluctuations can be stabilized by 
tak ing  a  sm all com pensating cu rren t from  a  bank  of accum ulators of sm all 
capacity . The m ethod  was devised for controlling sm all labo ra to ry  furnaces.

— W. H.-R.
A New Vacuum Furnace Design. K enneth  K . K elley ( Indust, and Eng. Chem. 

(Analyt. Edn.), 1932, 4, 391-392; an d  Met. Ind. (Lond.), 1932, 41, 517-518).—  
The ap p ara tu s described is designed for calorim etric m easurem ents a t high 
tem peratures . A t 1000° C. a  vacuum  of 0-1 m m. m ay be m ain tained .— S. G.

New Design of a Metallographic Microscope for Cinematographic Work.
B. E . Volovik (Vestnik Metallopramishlennosti (Messenger of the Metal 
Industry), 1933, (6), 41-42).— [In  R ussian.] A description of an  a ttach m en t 
to  an ord inary  vertical m etallographic microscope which enables photographs 
to  be tak en  on a  cinem atographic film in  order to  increase th e  o u tp u t of th e  
microscope in  m ass-testing practice.— D. N. S.

Apparatus for the Redistillation of Mercury. H enry  M. Miles (Chemist- 
Analyst, 1934, 23, (1), 16-17, 22).—M ethods of purifying m ercury by filtration , 
acid washing, and  d istilla tion  are described, and  a P yrex  glass app ara tu s for 
laborato ry  d istillations is illu stra ted  diagram m atically .—A. R . P .

Evaporation Technique for Highly Refractory Substances. H . M. O’B ryan 
(Rev. Sci. Instruments, 1934, [N.S.], 5, 125-126).— Boron, g raphite , boron 
carbide, silicon carbide, fused quartz , m olybdenum , chrom ium , platinum , 
vanadium , cobalt, nickel, zirconium , an d  m anganese have been evaporated  
from  a crucible heated  by  bom bardm ent w ith  electrons a t  4000 v . from  a 
tungsten  filam ent. The crucible, of pure graphite, was heated  to  about 
3500° C. by 100 m illiam ps of electron curren t. Low-m elting-point substances, 
which would alloy w ith  a  tu n gsten  filam ent, are readily  evaporated  by th is  
m ethod, which has been used in  m aking X -ray  ta rg e ts , sm all m irrors, and  
absorbing films.— J . S. G. T.

Measuring Apparatus for Testing the Thickness of Rolled Sheets. O. 
Schlippe (Metallwirtschaft, 1934, 13, 169-170).—A pparatus is described for the  
continuous control of th e  th ickness of rolled s trip  and  for tes tin g  th e  s tra ig h t
ness and  eccen tricity  of rolls.—v. G.

A New Method for Attaining Very High Pressures and Temperatures. C. 
Ramsauer (Physikal. Z„ 1933, 34, 890-894).—Read before the 9th Deutsche 
Physikertag, Wurzburg, Sept., 1933. A cylindrical projectile is shot with high 
velocity into a chamber of approximately the diameter of the projectile, aijd 
compresses the air in the chamber. The possibilities of the method are briefly 
discussed.— J. S. G. T. .

The Measurement of Specific Resistance by Eddy Current Shielding. W. B. 
K ouw enhoven and  G. P . D aiger (Rev. Sci. Instruments, 1934, [N.S.], 5,94-101). 
—A new m ethod  of m easurem ent of th e  specific electrical resistance of con
ducting  m ateria l, based upon th e  change of inductance of a solenoid when the  
m aterial is in troduced  in to  th e  field of th e  solenoid, is described. J .  S. G. 1.

A Gas X-Ray Tube. G unnar H agg (Rev. Sci. Instruments, 1934, [N.b.J, 5, 
117-118).—A w ater-cooled X -ray  tu b e  m ade in  one piece o u t of a steel rod. 
having an  alum inium  cathode an d  brass an ticathode is described. J .  S. •G. 1.

* Apparatus for Indexing X-Ray Photographs. L. T arshish  (Zhurnal I  ehni- 
cheskoy Fiziki (Journal of Technical Physics), 1933, 3, (7 ), 1135-1140).— Lin 
Russian.] A pparatus for indexing X -ray  photographs w ithou t evaluating  
them  is described. The ap p ara tu s is constructed  according to  th e  B ussen- 
H errm ann principle, b u t is of universal application , and  even enables th e  
H adding correction to  be in troduced . I t  c a n  b e  u s e d  for indexing any  photograp 
taken  in any  cham ber. The theo ry  of th e  app ara tu s is briefly given, ri. A.
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XI.—PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

(Continued from pp. 196-200.

The Metallurgical Inspection of Engineering Materials. V. E . Green.
 Cham berlain.  B enton. E llis Jones. H . S u tto n .  Rollason.
 Allen. T. G. B am ford (Met. Ind. (Lond.), 1934, 44, 251-254, 277-278).
A bstract of an  open discussion before th e  M idland M etallurgical Societies 
(B irm ingham  Local Section of th e  In s t i tu te  of M etals, B irm ingham  Metal
lurgical Society, and  Staffordshire I ro n  an d  Steel In s ti tu te ) .  G. s ta ted  th a t 
owing to  th e  non-technical tra in in g  of th e  “ b uyer ” in  m an y  firms, inspection 
of m ate ria l was v ery  necessary, a n d  he la id  dow n 5 reasons for inspection and 
5 m ethods of carry ing  i t  ou t. H e discussed th e  qualifications of an  inspector 
an d  th e  physical and  tensile  te s ts  to  be carried  o u t.— J .  H . W .

tNumerals as an Indication of Quality in the Testing and Sale of Materials. 
Adolf F ry  (Stahl u. Eisen, 1933, 5 3 , 901-904).— A  general c riticism  of modern
science of tes tin g  an d  salesm anship.—J .  W .

The Testing of Metallic Materials. E . Skerry  (Aircraft Engineering, 1934, 6, 
77-85).— Tensile testing , tes tin g  m achines, hardness te s ts , an d  hardness testing 
m achines are described.— H . S.

♦Sheet Metal Testing with the Erichsen Apparatus. G. bachs (Metallwirt- 
schaft, 1934, 1 3 ,  79-81).— The following m odification of th e  E richsen tes t is 
reco m m en d ed : th e  u sua l spherical p lunger is rep laced  by  a  tru n ca ted  cone, 
whereby firstly  a  c ircu lar disc of th e  shee t being te s te d  is to rn  aw ay after a 
definite p en etra tio n , and  secondly th e  hole so form ed is b roadened un til the 
sides crack. The d e p th  of p en e tra tio n  (Z>) a t  th e  first stage corresponds with 
th e  e longation , an d  th e  b roadening (B ) of th e  hole in  th e  second stage to  the 
red uction  in  a rea  in  th e  tensile  te s t. L ead  an d  v ery  p u re  alum inium  give very 
low values for D ,  b u t very  large values for B .  E lectro ly tic  copper containing 
oxygen an d  phosphorus-deoxidized copper differ lit t le  in  D  values, b u t very 
considerably  in  th e ir  B  values.— v. G.

♦The Measurement of Small Expansions. L. D unoyer (Compt. rend., 1934, 
1 9 8 ,  909-911).—F o r m easuring ve ry  sm all expansions, th e  m ethod, due to 
F izeau, is em ployed in  w hich th e  expansion of th e  specim en is com pared with a 
certa in  wave leng th  of ligh t. In s te ad  of carry ing  o u t th e  experim ent in vacuo,

1 +  K t '  (n 0 —  l ) a  , 
a  correction, m, is applied , such  th a t  m  =  — ^ a(, y wnere

K  an d  a  a re  th e  coeffs. of expansion of th e  specim en an d  of a ir, t and  t' are the 
lower an d  u pper tem p era tu res , an d  n0 is th e  index  of a ir  a t  0° C. and  atm o
spheric pressure (supposedly co nstan t). I f  K  is ve ry  sm all and  t n o t far from

3 x 10-4
0° C., th e  equ atio n  reduces to m  =  —p p — 9 w^ ere ^  u PPer tem perature

in  degrees abso lu te , n0 — 1 being a b o u t 0 0003. A nother m ethod which 
obviates th e  use of a  correction  fa c to r is to  a d a p t C hevenard’s interference 
d ila to m eter m ethod, th e  len g th  of th e  specim en a t  different tem pera tu res being 
com pared w ith  an  iden tica l specim en held  a t  a co n stan t tem p era tu re . J .  H. W.

fThe Evaluation of Fatigue Fractures. A. T hum  and  H . O schatz (Metallwirt- 
schaft, 19 3 4 ,1 3 ,1 -8 ).— A sy stem atic  classification of th e  various types of fatigue 
frac tu re  is given. F rom  th e  appearance  of th e  frac tu red  surface th e  n a ture  and 
sev erity  of th e  load  causing  frac tu re  can  be judged , a n d  conclusions can be 
reached  as to  th e  d is tr ib u tio n  of stresses in  th e  loaded  m eta l.— v. G.

Fatigue Testing. Anon. (Automobile Eng., 1934, 24, 134).— A description 
of a  sim ple an d  im proved  fa tigue te s tin g  m achine of th e  ro ta tin g  ba r type in 
w hich  th e  test-p iece , w hich  is g ripped  in  special chucks w hich m ake it  un
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necessary to  d rill an d  ta p  th e  test-p iece, is carried  betw een tw o spindles running 
in ball bearings m ounted  in  housings running  on vertica l supports. The four- 
point m ethod  of loading is em ployed, so th a t  th e  bending m om ent is constan t 
over th e  leng th  of th e  test-p iece. The test-pieces used  are 3 J  in . long and  m ay 
vary from  0-2 to  0-3 in . in  d iam eter a t  th e ir  sm allest section, a n d  th e  speed of 
testing is 3000 r.p .m .—J .  W . D.

British Standard Forms of Notched-Bar Test-Pieces (Revised August 1 9 3 3 ) .  
Anon. (Brit. Standards Inst., No. 1 3 1 ,  1933, 1-9).—The in tro d u c to ry  rem arks 
describe th e  necessary conditions for th e  te s t  an d  discuss briefly th e  different 
types of tes tin g  m achines an d  test-p ieces w hich have been used. The stan d ard  
form of no tch  decided on is a  Vee n o tch  of 45° angle w ith  a  rad ius a t  th e  
bottom  of 0-25 m m . As round  test-p ieces give, in  a  wide range of steels, re 
sults sim ilar to  those of th e  s tan d ard  square  test-p iece, th e ir  use is permissible 
by agreem ent. I t  is recom m ended th a t  dim ensions and  resu lts  be expressed 
in m etric un its . T he re su lt should be th e  average of a t  least th ree  te s ts . The 
standard test-piece is 10 X 10 m m . in  cross-section. W here th is  size cannot 
be obtained from  th e  m ate ria l, subsid iary  s tandards of cross-section 10- X 5 
or 5 X 5 m m. m ay  be em ployed. E leven p la tes are given, showing th e  5 
British S tandard  test-pieces, 5 subsid iary  forms, and  4 round test-pieces. 
O ther particu lars shown include ad ap ta tio n s to  th e  C harpy an d  Izod m achines 
for testing  subsidiary a n d  ro u n d  stan d ard  test-p ieces, an d  th e  form s of a lte r
native three-notch  test-pieces.— R . G.

Method of Testing in Detail the Uniformity of Hardness of Specimens. C. 
Benedicks and  C. F . M ets (Arkiv Matematilc, Astron. Fysik, 1934, [A], 2 4 ,  (15), 
14 p p .; Bull. B .N .^F .M .R .A ., 1934, ( 6 4 ) ,  21).—The m ethod  consists in  scratch 
ing, by m eans of a  diam ond po in t, a  fine la ttic e  on  th e  surface under inv esti
gation. Local varia tions in  hardness become ap p aren t. The m ethod  is 
thought to  be of value for th e  contro l of un ifo rm ity  of s tan d ard  hardness 
specim ens; i t  is sensitive to  sm all effects due to  work.— S. G.

*Influence of the Breadth of the Test-Piece on the Brinell Hardness. H an s 
Kostron (Stahl u. Eisen, 1932, 5 2 ,  1272-1273; and  (abstrac t) Technique 
modeme, 1933, 2 5 ,  563-564).— T ests on m ild  steel have show n th a t  w hen th e  
Brinell hardness exceeds 100 th e  distance betw een th e  m iddle of th e  im pression 
and th e  edge of th e  specim en should  be a t  least 0-7 D w hen P  =  10D 2 an d  a t  
least 1-2 D  w hen P  =  30D2.— J . W .

R AD IO LO G Y.
^Improvement of the Photographic Technique in X-Ray and Gamma Ray 

Testing [of Metals], R . B ertho ld  (Z. V .d.I., 1934, 78, 226-227).— T hick steel, 
aluminium, and concrete can  be b e tte r  illum inated  by  X -rays if th e  diffused rays 
are absorbed by  a  th in  (0 -5 - 1  m m .) lead  or t in  shee t and  if  a  h igher p o ten tia l 
is used in  th e  X -ray  generator.— v. G.

X-Ray Inspection of Die-Castings in Our Factory.  R oessler (Loewe-
Notizen, 1932,1 7 ,  (1) 30).— S. G.

X-Ray Testing of Welds. Ancel S t. Jo h n  (Internat. Acet. Assoc. Proc., 
1 9 3 3 , 123-130).— See Met. Abs., th is  volum e, p. 95.— H . W . G. H .

Present State of Radiometallography. H . P ilon  (Bull. Soc. Ing. Soudeurs, 
1933, 4 ,  1107-1125).— The progress m ade in  th e  ap p lication  of X -rays to  th e  
exam ination of welds is d em o nstra ted  by descrip tions of in sta lla tions— from  an 
early induction coil ou tfit of 120 kv. to  a  m odern  po rtab le  ap p ara tu s  of 500 kv., 
and an  appara tus for using rad ium .— H . W . G. H .

A Survey of the Practical Applications of X-Rays. Charles S. B a rre tt 
(C. and R . Bull. (N avy D ep t., U .S.A .), 1 9 3 1 ,  (3); an d  Heating, Piping, 
and A ir Conditioning, 1933, 5, 208-209).— S. G.

Technical X-Ray Examination. W . E . Schm id (Arch. tech. Messen, 1934, 
3 ,  (31), t 1 0 - t 1 1 ) . —The in d u stria l app lications of X -ray  exam ination  are
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considered, and  th e  ap p ara tu s is shown in  d iagram , w ith  specim en macro
graphs. The production , regulation , pho tographic  recording, and  sensitivity  
of th e  process a re  considered, an d  safe ty  p recau tions a re  described.— P. R .

Principal Characteristics of Gas Tubes, and Their Working Conditions.
M. L aporte (Bull. Soc. frang. Elect., 1934, [v], 4 ,  297-312).— The p.d. necessary 
to  in itia te  glowing on th e  first an d  on subsequent occasions of ligh ting  is shown 
to have a  c ritical value, th e  governing conditions of which are discussed, as are 
th e  m inim um  p.d. requ isite  to  m ain tain  runn ing , a n d  th e  value below which the 
tu b e  ceases to  function. The stru c tu re  of cathode tu b es is described, and the 
characteristic  fall of p o ten tia l is given for 6 m etals in  a  neon a tm o sp h e re ; the 
influence of atm osphere  is considered and  th e  ch aracteris tics and  working of 
certa in  types of tu b e  are discussed.—P . M. C. R .

X II—TEMPERATURE MEASUREMENT AND CONTROL

(Continued from p. 200.)
The Use of the Newest Types of Optical Pyrometers in the Metal Industry.

G. K . R u se tsk y  (Vestnilc Metallopromishlennosti (Messenger o f the Metal 
Industry), 1 9 3 3 ,  (2), 36-44).— [In  R ussian.] E xam ples are given of the 
m easurem ent of th e  m elting po in ts of non-ferrous an d  ferrous m etals with 
th e  app lication  of th e  “ absolute b lack body ” correction. A nom ogram  for 
o p tical pyrom eter corrections is given.—D. N . S.

Inductive Temperature Measurements. G. K e in a th  (Arch. Tech. Messen, 
1934, 3 ,  (31), t 1 ) . —The surface tem p era tu re  of rolls is of g rea t im portance in 
certa in  indu stria l processes. A sum m ary  of previous m ethods of m easurem ent 
is given. K . suggests a  m ethod  based on th e  v a ria tio n  w ith  tem pera tu re  of the 
m agnetic properties of th e  m ateria l of th e  rolls. A m agnet ac tiv a ted  by  a.c. is 
included in  a  bridge c ircu it con tain ing  a  ga lvanom eter, th e  deflections of 
which, a fte r  balancing, correspond w ith  va ria tio n s in  perm eability , and  hence 
in  tem pera tu re . Meiz’s device for obv iating  d istance effects is described.

— P. M. C. R.
^Measurement of Surface Temperatures. N. P . B ailey (Mech. Eng., 1932, 

5 4 , 553-556; an d  Engineer, 1932,1 5 4 , 303-304; Sci. Abs., 1933, [B], 3 6 , 1 7 ) . —  
An account of experim ents carried  o u t to  determ ine th e  accuracy of m easure
m ents ob tainab le  w ith  therm om eters an d  therm ocouples. A n electric heater 
was a rranged  betw een 2 sim ilar w rought-iron  p la tes so th a t  th e  h ea t loss per 
u n it area  of each p la te  would be constan t. T he a c tu a l difference of tem pera
tu re  betw een th e  faces of each p la te  was calcu la ted  from  a  knowledge of the 
therm al conductiv ity  of th e  m etal an d  th e  ra te  of h ea t flow per u n it area. 
C onstan tan  wires were welded to  th e  p lates to  form  iro n -C o n stan tan  junctions : 
when th e  weld is covered w ith  p u tty  th e  therm ocouples have accuracies close 
to  100% . The ord inary  m ercury  therm om eter is u n sa tisfac to ry  for m easuring 
surface te m p e ra tu re ; th e  resu lts  show th a t  a  bare therm om eter in  con tact w ith 
th e  surface indicates only 72%  of th e  difference betw een th e  tru e  surface tem 
peratu re  and  th e  am bien t tem pera tu re . Covering th e  therm om eter w ith  in. 
of asbestos-paste increased th is  fac to r to  90% . Therm ocouples, w hen care
fully  m ade of sm all-gauge wire an d  fastened  to  a surface w ith  a  covering of 
insulation , will ind ica te  as high as 98-5%  of th e  difference betw een th e  surface 
and  th e  am bien t-a ir tem p era tu res ; in . of covering is recom m ended as a 
stan d ard , and  observations show th a t  th e  effect of p u t ty  as a  covering m edium  
on th e  tem p era tu re  ind ications is th e  sam e as asbestos oil p aste .—S. G.

Temperature Control [in Metallurgical Practice]. [R .] H ay  (Found. Trade 
., 1934, 50, 216).—A b strac t of a paper read  before th e  Sco ttish  B ranch of the  

In s ti tu te  of B ritish  Foundrym en.—J .  H . W .
Paints for Recording Temperatures.  (Aircraft Engineering, 1934, 6,

)• E arly  app lications and  recen t developm ents a re  described.— H . S.
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XIII.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 201-202.)
Controlled Directional Solidification. George B a tty  (J . Amer. Soc. Naval 

Eng., 1934, 46, 1-20).— The p o ten tia lities of p rom oting  a  definite an d  con
tro llab le  tem p era tu re  g rad ien t in  b o th  m ould an d  m eta l w ith  a  view  to  p ro 
ducing in teg rally  sound castings, n o t on ly  of steel, w hich is discussed, b u t also 
of castings p roduced in  o th er m etals an d  alloys. The w ork of various in v es ti
gators on  th e  solidification of m etals is first reviewed, th en  a  sim ple m ould 
m anipulative procedure is described, in  w hich casting  by  system s called “ to ta l  
reversal,”  “ 30-degree reversal,” a n d  “ 100-degree reversal ” a re  d ea lt w ith  in  
deta il w ith  special reference to  gates, heads, risers, m ethods of pouring, and  
m anipulation  in  general.— J .  W- D.

Porosity in Non-Ferrous Metal Castings. G. L. B ailey {Met. Ind. (Lond.), 
1934, 44, 293-295 ; discussion, 295-296 ; and  Found. Trade J ., 1934, 50, 175- 
178).—B ead  before th e  L ondon B ranch  of th e  In s t i tu te  of B ritish  F oundrym en. 
The 3 m ain  causes of porosity  in  castings are : (1) shrinkage, (2) th e  evolution  
of dissolved gases, an d  (3) th e  en trapp ing  of gases. These a re  discussed in  
detail. I n  th e  discussion, Wesley Lambert sta te d  th a t  add itional causes of 
porosity  in  non-ferrous castings a re  th e  use of unsu itab le  alloys, careless com 
pounding an d  m elting, and  careless m oulding an d  teem ing. A . J . Murphy 
recom m ended th e  use of copper m oulds. B. replied .—J .  H . W .

Some Aspects of Non-Ferrous Founding. A rth u r L ogan {Found. Trade J ., 
1934, 50, 193-195, 211-213).— B ead  before th e  L ancashire B ranch  of th e  
In s titu te  of B ritish  Foundrym en. The following po in ts in  non-ferrous foundry  
practice are discussed : sound buying, core-blowing m achinery , w aster
elim ination, casting  tem p era tu re , a n d  th e  use of pyrom eters, th e  p roduction  of 
sound castings, factors for econom y, cold-cast castings, gas evolution , foundry  
faults, “ burn ing  on,” th e  need for standard iza tion , an d  sand  contro l.—J .  H . W .

Difficulties in the Manufacture of Non-Ferrous Castings. W . Frôhlich  
(Z. ges. Oiesserei-Praxis : Das Metall, 1934, 55, 119-122).—Difficulties in  
m aking nickel castings, for w hich 0 T -0 -2 %  of m agnesium  is recom m ended, 
flanged castings, leaded red  brass, and  locom otive tu b e  sockets are  described 
and  m ethods for overcom ing th em  are suggested. A  rap id  de term ina tion  of 
th e  zinc con ten t of brass to  w ith in  0-5%  b y  com paring th e  volum e of sawings 
of test-pieces of know n copper co n ten t, an d  th e  use of horn-shaped gates in  
casting alum in ium -silicon  alloys a re  discussed.— J .  H . W .

Mixing Calculations in the Metal Foundry. E rich  B ecker {Z. ges. Oiesserei- 
P raxis: Das Metall, 1934, 55, 76-78).— Formulae for calcu lating  th e  con
stitu en ts  of th e  charge in  m aking  non-ferrous castings a re  given a n d  th e  m ethod  
of calculating  th e  com positions of th e  resu ltin g  alloys in  each of th e  consti
tu en ts  is explained w ith  exam ples of c o p p er-tin -z in c -lead  alloys.— J .  H . W .

*Use of Rotating Magnetic Field in Pouring Metals. D . A. Sh tanko  (Zhum al 
Tehnicheskoy F iziki {Journal o f Technical Physics), 1933, 3, (7), 1085-1090).— 
[In  B ussian.] T he m ould  w as p laced in  th e  s ta to r  of a  3-phase m otor. T he 
s ta to r  was periodically  connected  and  disconnected from  th e  first in s tan t 
of p o uring  u n til  com plete se ttin g  of th e  m etal. M ixing of liqu id  m eta l 
(zinc, alum inium , “ a lu m in iu m -b ro n ze” ) in  th e  ladle by  a v ertica l ro ta tin g  
m agnetic field assists rem oval b o th  of gas bubbles an d  non-m etallic  inclusions. 
Mixing in  th e  m ould  hom ogenizes th e  com position of th e  ingot, rem oves 
colum nar crystallization , an d  reduces cooling stresses.—N . A.

Casting Department of a Works for Treating Light Alloys. D. A. P e tro v  
(Legkie Metalli (Light Metals), 1933, (5), 13-17).— [In  B ussian .] E xperiences 
of th e  w ork of th e  B uss electric  furnaces a t  a  new  fac to ry  fo r trea tin g  lig h t 
alloys are discussed an d  th e  chief fau lts  of th e  furnaces a n d  m easures for th e ir  

s
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correction are described. C onditions of casting  large ingots for rolling Alclad, 
and  hollow ingots a re  discussed.— D. N . S.

Melting of Aluminium Casting Alloys. ------  Irm an n  (Tech. Rundschau,
1934, (Mar. 2), 4 p p .;  Bull. B .N .-F .M .R .A ., 1934, (64), 9).—Precautions 
to  be tak en  in  th e  p roduction  of sound m eta l are s ta te d  as follows : crucible 
and  furnace should be d ry  and  free from  o th e r m e ta ls ; coke should be dry, 
and  th ere  should be no excess pressure in  th e  fu rn a c e ; th e  tem perature  of the 
m etal should  n o t exceed 800° C. in  order to  avoid gas absorp tion  and oxidation. 
Purification  w ith  a d ry  flux is recom m ended.—S. G.

Beryllium-Copper Castings—Foundry Practice, Heat-Treatment, Properties. 
Edw in F . Cone (Trans. Amer. Found. Assoc., 1933, 41 ,3 3 0 -3 4 4 ; discussion, 
344-345; and  Met. Ind. (Bond.), 1933, 43, 79-81, 101-130).—-See J. Inst. 
Metals, 1933, 53, 717.— S. G.

Difficulties in Casting Brass and Bronze Alloys. W . F rö h lich  (Z. ges. Giesserei- 
Praxis: Das Metall, 1934, 55, 97-99).— T he difficulties m et w ith  in  making 
castings in  brass an d  bronze a n d  th e  m ethods for overcom ing them  are 
illu s tra te d  by exam ples of th e  casting  of a  m anganese-bronze propeller and of 
m achine p a r ts  of copper alloys con tain ing  zinc, t in , an d  lead, w ith  and  without 
nickel.—J . H . W.

Prevention of Wasters in Gun-Metal and Brass Castings. Geo. E . Fisher 
(Mech. World, 1933, 94, 1109).—L e tte r  to  th e  E d ito r. D efects ju s t under the 
“ skin ” of castings were a ttr ib u te d  to  sm all pieces of coke ge tting  into the 
crucible of a t il t in g  furnace, using a  p re -hea ting  muffle ring. Ingress of coke 
was preven ted  by  fittin g  th e  lip  of th e  crucib le w ith  a  shaped stopper of 
g an n is te r w hich could be lifted  o u t before pouring , by  m eans of an  iron handle 
round  w hich  th e  g an n is te r h ad  been ram m ed. T he “ rem edy  ” is illustrated.

—F. J.
Speculum Metal Castings. ------  (J. Franklin Inst., 1934, 217, 378).—

A new foundry  techn ique  w hich  successfully overcom es th e  difficulties associ
a ted  w ith  th e  casting  of Speculum  m eta l for op tica l w ork has been developed 
a t  th e  U .S. B ureau  of S tandards. P a rtic u la rs  m ay be ob ta in ed  on application 
to  th e  B ureau .— S. V. W .

*0n the Desulphurization of Iron [and Nickel] with Beryllium. W. Kroll 
(Metallwirtschaft, 1934, 13, 21-23).— B eryllium  is a fa r  b e tte r  desulphurizing 
agen t for iro n  and  nickel th a n  are  a lum in ium  a n d  m anganese—v. G.

The Deoxidation of Technical Silver Melts. K . W . F röh lich  (Mitt. Forschungs- 
inst. Edelmetalle, 1934, 7, 132-135).— New m elts from  electro ly tic  copper and 
g ran u la ted  fine silver requ ire  a b o u t 1 grm . of 10 %  phosphor-copper per kg. 
w hen a wood-charcoal p ro tec tiv e  cover is u s e d ; scrap  m eta l m elts m ay require 
as m uch as 10-20 grm ./kg . of deoxidizer. P hosphorus-deoxid ized  silver alloys 
should n o t be annealed  a t  above 650° C.—A. R . P .

A Permanent Mould Device for Pure Aluminium Spinning Vessels. H. 
R eininger (Z. ges. Giesserei-Praxis: Das Metall, 1934, 55, 96-97).— A special 
perm anen t m ould for m aking chill-castings of sp inning vessels of pure (at 
least 99-5% ) alum in ium  for use in  th e  a rtific ia l silk  in d u stry  is described. It 
is m ade of cast iron , th e  u pper p a r t  in  2 halves enclosing a  hollow core th a t can 
be w ithd raw n  dow nw ards w hen th e  casting  is solid. A feeder an d  riser are 
prov ided  to  p rev en t undue  pip ing .—J .  H . W .

The Moulding of Bronze. ------  D etourm ignies (Rev. Fonderie moderne,
1943, 28, 5 4 -58 ; discussion, 59).— R ead  before th e  A ssociation Amicale et 
M utuelle de Fonderie. T he com position, qua lities, p rep ara tio n , and  mixing 
of sands for bronze casting  are described, an d  th e  processes of m oulding, feeder 
heads, pressure casting , ra te  of pouring  a n d  evo lu tion  of gas, and  internal 
stresses are discussed, an d  th e  m oulding m achines are briefly described.

- J .  H. W.
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Recent Progress in the Centrifugal Casting of Non-Ferrous Alloys. Francis 

W. Rowe (Met. Ind. (Land.), 1934, 44, 245-250).— B oth  sand- and  chill- 
castings are susceptible to  m any  d isadvantages an d  defects which, i t  is claimed, 
centrifugal casting avoids. D etails of centrifugal casting  of bronzes and  gun- 
metals are given, and  th e  resu lts  com pared w ith  sim ilar castings m ade in  sand. 
The m icrostructure of centrifugal castings is sm all and  of uniform  grain-size, 
due to  th e  chilling action  of th e  m ould, th e  co n stan t ag ita tio n  of th e  m etal 
throughout solidification, and  th e  liqu id  com pression w hich com pensates for 
the liquid shrinkage. T his n a tu ra lly  resu lts  in  h igher m echanical properties.

—J .  H . W .
Study of Physico-Transformations of a Liquid Mass Cast in Full Section and 

Submitted to Centrifugal Action during Solidification. Lazare Quincy (Rev. 
Met., 1934, 31, 68-89).—A m ethod  of casting  ingots and  centrifuging them  
so th a t a cen tral cav ity  develops is described. The ou ter zone of th e  cast ingots 
is of superior q u a lity .— H . S.

Pressure Casting of Aluminium Alloys. K . V. Peredelsky (Legkie Metalli 
(Light Metals), 1933, (8), 31-34).— [In  R ussian.] A descrip tion  of th e  
operations of a die-casting m achine for casting  a lum inium  alloys.—D. N. S.

Notes on the Design of Die-Castings. F . A. W . L iverm ore (Met. Ind. 
(Land.), 1934, 44, 341-343).— F o r d ie-castings to  be econom ical, large num bers 
are required. The re la tive  advan tages an d  d isadvantages of die-castings and  
sand-castings, especially as regards alum in ium  alloys, are enum erated . A die 
of suitable m etal w hich w ill be capable of w ith stand ing  th e  corrosive action  of 
the alum inium  alloys as well a3 th e  rap id  tem p era tu re  changes to  which i t  is 
subjected, and  th e  design of castings so th a t  th ey  can be d ie-cast are discussed. 
Details of th e  ven ting  of th e  die, e jecto r p in  m arks, die cooling, and  casting  of 
threads are considered.—J .  H . W .

Some Notes on the Subject of Pressure Casting. G. d ’A rdigny (Rev. Fonderie 
modeme, 1934, 28, 45-49).— Based on a  paper read  by F . N ielsen before the  
Association Technique de Fonderie, describing lever m achines w ith  piston  
injection, piston-injection and  d irect-action  com pressed-air m achines, injection  
nozzles, m ould opening, and  deta ils of pressure casting  in  general. J .  H . W .

Study of Moulding Sands. R . G uérin (Rev. Fonderie modeme, 1934, 28, 
63-66, 81-85).—The following are discussed : th e  m echanism  of th e  form ation  
of m oulding sands, th e ir  constituen ts , p roperties an d  applications, m ethods 
of testing th e ir  cohesion perm eab ility  an d  refractoriness, th e  in te rp re ta tio n  of 
the results of th e  tes ts , syn th e tic  sands, w orking th e  sand, and  au to m atic  sand- 
moulding m achines.—J . H . W .

Preparation and Distribution of Moulding Sands. H . L. M cK innon (Amer. 
Soc. Mech. Eng. Preprint, 1931; an d  (abstrac t) Iron Age, 1931, 128, 428- 
430).—Sands for non-ferrous an d  ferrous casting  w ork are discussed. The 
subject is divided in to  (1 ) p rep ara tio n  of m oulding san d s; (2 ) d is trib u tio n ; 
(3) preparation  or core san d s; (4) continuous d ry in g ; (5) reclaim ing of core 
sands and o th er d ry  sands. T he devices used  in  th e  p rep ara tio n  of sands 
include screening, m agnetic  separation , m ixing, m ulling, and  aeration . In  
general, i t  m ay be said th a t  sand  as received in  th e  foundry  has a h igh perm e
ability, low shear s tren g th , an d  low m oisture con ten t, an d  p rep ara tio n  p ro 
cesses are necessary to  im prove th e  sand  if h igh -q u ality  castings are desired.

— W • P . R .
Modern Foundry Practice. Mechanization and Equipment. V incen t C. 

Faulkner (Found. Trade J ., 1934,50,215-216).—A b strac t of a  paper read  before 
the Sheffield M etallurgical Society .—J . H . W .
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XIV—SECONDARY METALS, SCRAP, RESIDUES, &c.

( C o n t in u e d  f r o m  p .  2 0 2 .)

The Use oi Aluminium Scrap in the Foundry. W . F rö h lich  [Z. ges. Giesserei- 
Praxis : Das Metall, 1934, 55, 75-76).— T he use of scrap  m etal in  aluminium 
castings is econom ical on ly  w hen th e  scrap  is of know n an d  high quality . Since 
th e  q u a lity  of a lum in ium  scrap varies w ith  i ts  price, cheaper m ateria l requires 
c erta in  tre a tm e n t before i t  can  be used  in  th e  a lum in ium  foundry . The trea t
m en t requ ired  by  various k inds of scrap  likely  to  be used  in  th e  foundry is out
lined, an d  th e  q u a litie s  an d  com position req u ired  b y  th is  scrap  are defined.

—J .  H. W.
Antimony Extraction by Electrolysis. C. C. D ow nie [Elect. Rev., 1933,112, 

483).— F o r th e  recovery  of an tim o n y  from  w aste  m etallines, drosses, &c., the 
dross is trea te d  in  a  reverb era to ry  furnace w ith  coal an d  sa lt cake. This con
v e rts  th e  m etals p resen t in to  su lphides from  w hich  th e  an tim ony sulphide is 
sep ara ted  by  so lu tion  w ith  w a ter. T h is so lu tion  is  th e n  electrolyzed in iron 
v a ts  w ith  iron  cathodes a n d  anodes m ade from  scrap  lead . T he deposit takes 
th e  form  of pow der or sh in ing  scales w hich is rem oved from  tim e to  time.

—S. V. W.

XV. —FURNACES AND FUELS

(Continued from pp. 202-203.)
Anodes from Converter Copper. A non. [Eng. and M in. J .,  1934 ,135,107—

108).—D escribes a  120-150 to n  rev erb era to ry  fu rnace w ith  a  W alker wheel for 
th e  p roduction  of anodes d irec tly  from  liq u id  con v erte r copper.—R . Gr.

Electric Melting and Annealing Furnaces at the Plant of the Hirsch Kupfer 
und Messingwerke. Thos. M etzger [Elektrowärme, 1933, 3, 199-208; C. Abs.,
1933, 27, 4737).—T he capacity  of th e  p la n t is 3 0 0 0 -4 0 0 0  tons per month of 
sheets, tub es , w ires, rods, shapes of n icke l-b rass , copper, pure  nickel, and 
special bronzes. A ll copper-zinc alloys a re  h o t-ro lle d ; A ja x -W y a tt induction 
furnaces are used  for m elting  copper an d  i ts  alloys w ith  zinc and  nickel-zinc; 
water-cooled ingot m oulds are used. T w enty-one indu ctio n  furnaces with 
5000 kw. a re  in  operation  for tu b es u p  to  7 m . in  leng th , sheets of 600 mm. in 
w id th  up  to  1-2 m m . in  th ickness, bolts, fittings, &c. F o u r muffle furnaces of 
165 kw. each  serve for annea ling  sm all s trip s  an d  sh ee ts an d  8 muffle furnaces 
for annealing  brass slabs. A continuous 80-kw. fu rnace  for brass strip  con
sum es 100-160 kw .-hr. per to n  of m ate ria l a t  720° C.— S. G.

Electric Furnace for Small Runs. Anon. [Eng. and M in. J ., 1934, 135, 
142).— N ote on a  25-100-lb. rocking e lectric  m elting  furnace, w ith  a  nominal 
ra tin g  of 20 kw .— R . Gr.

Electric Furnaces for Aluminium Alloys. A non. [Aircraft Engineering,
1934, 6, 17-18).— W ild-B arfie ld  e lectric  fu rnaces for h ea t- trea tm en t of light 
a lloy  p a r ts  a re  described. C ircu la tion  of a ir  over th e  h ea tin g  elem ents and 
th ro u g h  th e  charge is secured  by  a  cen trifugal fan , a n d  th e  tem perature  is 
contro lled  and  recorded au to m atica lly .— H . S.

Electric Furnaces and Their Use in the Industry of Hard Alloys and Rare 
Elements. W . S. R akovski [Redkie Metalli [Rare Metals), 1933, (1), 39—41).— 
[In  R ussian.] A  descrip tion  of fu rnaces w hich can  be, an d  are  used in the 
p rep ara tio n  of h a rd  alloys an d  ra re  e lem ents. T he princip les of designing 
such furnaces are discussed.— D. N . S.

Furnaces for Heat-Treatment. W . A. T h a in  [Aircraft Engineering, 1934, 6, 
13-15).-—The m ain  featu res of fu rnaces su itab le  for th e  h ea t- trea tm en t of air
c raft steels a re  discussed, an d  an  e lectric  fu rnace fo r h ea t- trea tm en t of light 
alloy  castings is described.— H . S.
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Small Electric Furnace for Low Temperature Heat-Treatment. Anon. 
(Mech. World, 1933, 94, 983).—A new , sm all furnace for low -tem perature heat- 
trea tm en t is illu s tra ted  and  described. In  one type, i t  is su itab le  for tem p era 
tures up to  400° C. an d  in  th e  o ther, u p  to  650° C.—F . J .

Currents in Arc Furnaces. K . A. L ohausen (Arch. Elektrotech., 1932, 26, 
611-619; Sei. Abs., 1933, [B], 36, 26).— The d is trib u tio n  of cu rren t in  th e  
molten b a th  of a 3 -phase arc furnace and  th e  consequent liberation  of h ea t are 
investigated by  m eans of a  m odel. T he resu lts  are exh ib ited  as cu rren t contour 
diagrams.—S. G.

Theory and Practice of High-Frequency Induction Furnaces. W . E sm arch 
(Z Elektrochem., 1932, 30, 812-825; Sei. Abs., 1933, [B], 36, 108).— Cf. J. 
Inst. Metals, 1933, 53,523. E . gives th e  th eo ry  of th e  H .-F . induction  furnace 
and expressions for inductance , power consum ption, a n d  efficiency. The 
power factor varies betw een ab o u t 0-05 for a 10,000-cycle furnace to  abou t 0-15 
for a 2000-cycle furnace, an d  is corrected  by  series- or shunt-connected  s ta tic  
condensers. A m otor genera to r se t is necessary to  provide th e  H .-F . curren t, 
and the efficiency of th e  whole equ ipm ent is u sually  betw een 80 and  90% . The 
cost is abou t tw o-th irds of th a t  of a corresponding arc furnace. A bibliography 
is included.—S. G.

Self-Regulating Induction Furnaces. Anon. (Mech. World, 1933, 9 4 ,1054- 
1055; and  Aircraft Eng., 1934, 6, (59), 17).— A self-regulating furnace for heat- 
treatm ent and  low -tem perature m etal-m elting  is illu s tra te d  and  described. 
The tem perature  is contro lled  betw een 400° and 1000° C. by  th e  insertion  of 
special alloy self-regulating bars w hich lose th e ir  m agnetism  a t  th e  required  
tem perature, th e  in p u t of energy th ereb y  im m ediately  d im inishing u n til th e  
bars regain th e ir  m agnetism  an d  th e  load au to m atica lly  increases. T hus th e  
control is dependent on th is  physical co nstan t, w hich  is unchangeable for a 
given alloy. A wide range of d ifferent alloys has been selected to  give a range 
of controllable tem pera tu res.— F . J .

Recent Developments in Design of Electric Furnaces for Low Temperatures. 
J . E . Oram (Elektrowärme, 1933, 3, 122-124; C. Abs., 1933, 27, 3671). The 
operation of furnaces for tem p era tu res betw een 200° and  450° C. has been im 
proved by ag ita tin g  th e  a ir in  th e  fu rn a c e ; th is  reduces th e  tim e  of bringing th e  
charge up to  tem pera tu re , since a t  these  low tem p era tu res h ea t is tran sm itted  
almost exclusively by convection instead  of by  rad ia tio n  as in  h igh-tem perature  
furnaces. E xam ples a re  described showing th e  a rrangem ent of centrifugal 
blowers to  achieve th is  end. I n  th is  m anner th e  d isadvan tage of cleaning th e  
goods afte r trea tm e n t in  oil or sa lt b a th s  is e lim inated . T em perature  control 
is of im portance.— S. G.

Wire for Resistance Furnaces. A. G. A rend (Elect. Rev., 1933 ,113,248).—  
Short note on th e  use an d  production  of n icke l-chrom ium  alloys for electric  
rcsistdiiicc fu rn aces  S "V

The Dependence on Temperature of the Electric Resistance of Silicon Carbide 
Heating Elements. L. Nawo (Elektrowärme, 1933, 3, 133-135; G. Abs., 1933, 
27, 3671).—Investigations on com m ercial silicon carbide resisto rs (Silit, 
quartzite , Globar) show th a t  th e y  have a  fa irly  inhom ogeneous s tru c tu re . The 
ohmic resistance decreases w ith  increase in  tem p era tu re  up  to  700° C. and  th e  
more so th e  g reater th e  resis tiv ity  of th e  elem ent a t  20° C. In  th e  tem p era tu re  
range above 700° C., tw o k inds of h eating  elem ents m ust be d istingu ished  : one 
type assumes a perm anent increase in  resistance a t  700° C., or th e  resistance 
remains alm ost co n stan t; a  decrease of resistance does n o t tak e  place. The 
increase of resistance above 700° C. is g re a te r  th e  lower th e  resis tiv ity  a t  
20° C. This was especially th e  case in  elem ents w ith  large silicon carbide 
crystals. The second ty p e  increases i ts  resistance betw een 700° an d  1200 C. 
and decreases again  from  th e n  o n ; o r a  p e rm an en t appreciable  decrease of 
resistance takes place a t  700° C. I t  is n o t possible to  give a  generally  a p p li
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cable formula for calculating the resistance, as silicon carbide is not a uniform 
material, but a mixture of crystalline and amorphous material. The change of 
resistance w ith tem perature is due very likely to a growth of the silicon carbide 
crystals.—S. G.

Waste-Heat Boiler Practice. Essential Data from Seven Metallurgical 
Plants. Anon. (Eng. and M in. J’., 1 9 3 4 ,135,1 0 5 -1 0 6 ) .—Gives data  from seven 
American metallurgical plants.—R. Gr.

F U E L S.
t  Design of Burners for Pulverized Fuel. Anon. (Fuel Economist, 1934, 9, 

2 3 5 -2 4 0 , 2 4 4 ).—Principles of burner design and the ir relation to coal char
acteristics, ignition tem peratures, flame propagation, the relation of air and 
coal mixture to early and stable ignition, the  ideal burner, the application of 
secondary air, turbu len t and streamline burners, the advantages of preheated 
air, and the protection of the burner are discussed.—J. S. G. T.

The Estimation of Oxygen by Measurements of Thermal Conductivity. 
Heinz Griiss and Fritz Lieneweg (Arch. tech. Messen, 19 3 4 , 3, (3 2 ) , t 1 8 - t 1 9 ) . —  
An apparatus is described for estim ating oxygen in furnace gases by the com
parative measurement of the therm al conductivities of (a) th e  furnace gas 
mixed with excess of hydrogen ; (h) the same m ixture after combustion. The 
difference between (a) and (b) depends on the  removal of hydrogen, and conse
quently on the oxygen content of the original sample.—P. M. C. R.

Smoke Analysis : Carbon Dioxide or Oxygen ? Heinz Griiss and Fritz 
Lieneweg (Arch. tech. Messen, 1934 , 3 , (3 1 ), t 8 - t 9 ) . —G. and L. consider that 
the estim ation of oxygen in exhaust gases gives a more accurate indication both 
of excess air and of unburnt m aterial th an  does th a t of carbon dioxide. Curves 
in which oxygen and carbon dioxide contents are plo tted  against excess air are 
given in support, and the application of the principle to various industrial 
processes, notably coke-oven working, is discussed in detail.—P. M. C. R.

XVI.-REFRACTORIES AND FURNACE MATERIALS

(Continued from pp. 203-204.)
* Special Refractories for Metallurgical Research at High Temperatures.

Donald Turner (Trans. Ceram. Soc., 19 3 4 , 33, 3 3 -5 2 ) .— A very complete 
account of the technique developed a t the N ational Physical Laboratory, for 
the production of special and usually very  pure crucibles and tubes. The 
paper does not lend itself to  ab strac ting : those interested in the subjest are 
advised to read the paper in full.—S. V. W.

German Standards for Refractories. E rnst H erm ann Schulz and Fritz 
H artm ann (Stahl u. Eisen, 1932 , 52, 9 9 5 - 9 9 8 ;  and (abstract) Technique 
moderne, 1933 , 25, 3 5 7 -3 5 8 ) .—Specifications of standard  refractories, especially 
for steelworks, are given.—J. W.

Modern Combustion Chamber Walls. Anon. (Iron and Steel Ind., 1934, 7, 
239  ; and Metallurgia, 1 9 3 4 , 9, 17 4 ).—A brief description of an air-cooled fire- 
i ? - u , w suitable for coal-, oil-, or gas-fired furnaces, which have to meet 
high-duty conditions. The wall consists of cast-iron carriers, high-grade fire
clay blocks, standard fire-bricks, and a steel framework, and by suitable air 
cooling the inner face can be kept a t a tem perature below th a t a t which the 
slag fuses, so th a t the la tte r cannot adhere, and the wall remains perfectly 
clear.—J. W.D.

Properties and Uses as a Refractory. P. Mamykin (Uralskiy 
le h m k (U ra l Technologist), 1932, ( 4 - 5 ) ,  2 1 - 2 9 ) .— [In Russian.]' A review of 
tbe problem, chiefly from published information. Tables are given showing 

le composition, fusion and softening tem peratures, therm al stability, resist
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ance to  compression, sp. gr., porosity , th erm al conductiv ity , and  o ther

0ha^ e eAction of Coal Ash on Refractories. G. W . M. Rees (Eng. Rev., 1934 
47 668- 670).— Analyses an d  m elting-po in ts are tab u la te d  for 4 sam ples of 
ash  the  m elting-point rises as th e  m olecular p roportion  of basic oxides to 
silica diminishes. F u sib ility  decreases as th e  com position approxim ates to 
th a t o fa lum in ium  silicate (A120 3 45-8% , S i0 2 54-2%). C onditions governing 
the adhesion of clinker to  brickw ork, an d  th e  in te rac tio n  of th e  m ateria ls con
cerned, are discussed. T he co n stituen ts of coal ash  are  considered from  th e  
viewpoint of slagging and  of corrosive a tta c k  on bricks, th e  w ork of J .  J .  
Brennan being cited  (Combustion, 1924, Ju n e). O ther facto rs  in  slagging are 
briefly sum m arized.—P. M. C. R .

XVII. -  HE AT-TRE ATMENT

(Continued from p. 204.)
Hpat-Treatment of Aluminium Alloys with a Protective Coating. G. Guidi 

l  Chem. Zentr., 1934 ,105 ,1, 1 3 8 2 ).-T h e  effect of
a short hea t-trea tm en t a t  460°-520° C. on th e  tensile  s tren g th  and  elongation 
of alum inium  alloys clad w ith  a coating of th e  p u rest alum in ium  has been de te r
mined. U p to  505° C. th e  m echanical s tren g th  is im proved b u t a t  t ig h e r  tem- 
peratures or a fte r prolonged h eating  i t  is appreciab ly  reduced. Quenching
tends to  produce surface b listers. A. R . P- p- n„

tNew Working Methods for the Production of Aluminium Alloy Wire. F . 9e
(Draht-Welt, 1934, 27, 67- 68).— According to  a new procedure developed by  
Carl Haase, hot-rolled or ex tru d ed  alloy is aged a t  a  b, ^  2“®ens^
cold-drawn, and  again  aged, w hen i t  is possible to  ob tain  32 kg./m m .

strength and  32 con d u ctiv ity  w ith  alloys containing 0-3-0-6%

1  V argunin  (T e k n i l a V « / « * . »  
Flota (Technology of the Aerial Navy), 1933, (9), 96-99). [In  R ussian.] 
Aluminium sheet can be annealed sa tisfacto rily  in  a n itre  b a th  in  10  m n u.tes 
a t 300°-625° C. w ithou t a n y  m arked  deterio ra tion  in  th e  m echanical properties 
The tensile srfeng th , hardness and  E richsen value are th e
annealing tem peratures. In  bending tes ts , s h e e t  annealed  a t  625 G  s n o t as 
good as th a t  annealed a t  lower tem p era tu res A t 575 C., n0^lceableJ  f
Growth begins, accom panied b y  th e  so-called ripple  effect on th e  surface
ot the  sheets a t  th e  bends. In  practice , i t  is undesirable to  exceed 550 C.

tFor a Rational Heating Technique of Aluminium AUoys During Therma1 
Treatment A F. Belov (Legkie Metalli (Light Metals), 1933, (7 )..28 
[Li Russian.] A critical review  of th e  m ethods of trea tin g  a lum inium  alloys

Coppm W ire. A. R . R y a n  [Wire and Wire 
Produds, 1934, 9, 75-82, 92).— O perating  d a ta  on th e  

copper wire in  B ell-type electric  furnaces a re  given, an  annealing
physical properties of copper u n d er cold-w orking an  e ' . . .
tem neratures from  200°-1600c' F . (95°-870° C.) are d iscu ssed — J . H. VV.

Bright Annealing. Anon. (Mech. World, 1933, 94, 8 1 5 ) .- A  correspondent 
suggests the  addition  of alum in ium  borings or tu rn ings to  th e  paokm gpow de^ 
in the annealing of th in  iron  an d  steel sheets for pressing o , before 
The alum inium  uses up  any  atm ospheric  oxygen enclosed in  th e  boxes befo 
luting and minimizes scaling ; i t  should  be replaced from  lme ‘p  j
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Beryllium-Copper Castings—Foundry Practice, Heat-Treatment, Properties
Edw in F . Cone (Trans. Amer. Found. Assoc., 1933, 41, 330-344; discussion' 
344-345; and  Met. Ind. (Lond.), 1933, 43, 79-81, 101-103).—See J  I  net 
Metals, 1933, 53, 717.— S. G. '

Cold-Working, Low-Temperature Heat-Treatment, and Annealing of 
Brasses.—I.-II. W . Broniew ski an d  T. Pelczynski (Rev. Met., 1934, 31, 48- 
54, 90-96).— (I.— ) In d u str ia l brass p repared  from  electro ly tic  m etals’ and 
practica lly  free from  im purities, supplied  in  th e  form  of bars of ab o u t 250 mm 2 
section an d  having been sub jected  to  20 %  reduction  by  cold-working, were 
used as raw  m ateria l. The bars were reduced  by  ro lling  an d  drawing to 
8 x  • 10 m m. section for resilience te s ts  and  to  5-m m. diam . wire for tensile°and 
hardness tests . In  a ll cases th e  bars were annealed  for 2 h rs. a t  550° C. before 
finally cold-working to  th e  above-m entioned dim ensions, th e  dimensions before 
th e  final cold-working being varied  to  give degrees of cold-w orking of 0- 100° /. 
Very sm all am ounts of cold-w orking were ob ta in ed  b y  app ly ing  tension! 
Curves representing  th e  effect of cold-w orking on tensile  s tren g th , elastic limit," 
hardness, reduction  of area, an d  e longation for brasses contain ing  67 and 
60%  of copper are given. T he first stage of cold-w orking is considered in 
re la tion  to  K rupkow ski’s form ula. (II .— ) T hree  stages of cold-working are 
recognized. The end of th e  first stage is characte rized  by th e  alm ost complete 
disappearance of p rop o rtio n a lity  betw een e longation  v alue  a n d  degree of cold- 
workm g, also by  po in ts of inflection in  m ost of th e  curves, b u t in  th e  curves 
showing resistance to  shock. C om m encem ent of th e  th ird  stage of cold- 
working is ind icated  by  a po in t of inflection in  th e  reduction  of area  curve and 
o th er curves. The lim its of th e  stages of cold-w orking occur a t  30 and  70% 
in  cartridge brass an d  a t  35 and  75%  in  60 : 40  brass. R ehea ting  and anneal! 
m g experim ents show th a t  th e  hardness of brasses w hich  have been subjected 
to  th e  second an d  th ird  degrees of cold-w orking passes th ro u g h  a maximum, 
a feature  n o t shown by  brasses cold-worked in  th e  first stage. The inflection on 
th e  hardness curves occurs a t  tem p era tu res w hich a re  th e  lower th e  higher the 
degree of previous cold-working. R eheating  an d  annealing  of brasses for a 
definite tim e (30 m inutes) a t  d ifferent tem p era tu res show ed th a t  th e  fall in 
hardness is followed, for a ll degrees of cold-w orking, by  a  horizontal corre
sponding p robab ly  w ith  th e  agglom eration of u ltra-m icroscopic crystals up to 
i  ° in m?o i  e comPjete annealing, 700° C. for cartridge brass and  600° C. 
for 60 : 40 brass, th e  m echanical properties a re  dependent n o t only  on th e  heat- 
trea tm e n t tem pera tu re , b u t also on th e  degree of previous cold-w orking.—H. S. 
p. , J r  Effect of Low Temperature Heat-Treatment on the Microstructure of 
Cola-Drawn Brass Tubes. Jam es F o x  (Mech. World, 1933, 94, 960-961).—

* ' f f  ‘ f to, ’ \ 933, 53> 6129- -Vn investiga tion  on  a  wide range of specially 
1 hard-draw n brass tu b es vary ing  from  “ sligh tly  h a r d ” to

j tu p e rh a rd  show ed th a t  h e a t- tre a tm en t of 3 -4  h rs. a t  275°-300° C. does not„ ,, • , ~ -------- , o—* ms. at, 4, to - j u u  u. does not
W r a+ ^ 1CL° rU° x t tU t0 an y  a PPreciable e x ten t. The article

is “ ^ r a i e d  by a num ber of photom icrographs. Cf. a b s tra c t below.—F. J.
Drawn Rraoo t  Low-Temperature Heat-Treatment on the Properties of Cold- 

Brass-Tubes. Jam es F o x  (Mech. World, 1933, 94, 1087-1089).—Cf. 
RifitaWe” 6) ; f  ir  ;  f  b ln s tra te d  sum m ary  of a  research  to  find th e  most 
£  u  U m ay be given t0 hard-draw n brass tubes to

V i X  rfT,v™ tr ;!l lS.ireSSCS T u  °iUt appreciab ly  alte rin g  th e  physical properties. 
SDecimerPTnhp 1 rc^ 1̂ ss te s ts  anc  ̂com pression te s ts  were made on
X w ^ d  th a t  thp ^  af er ™ US h ea t-trea tm en ts . The hardness tests 
to  unen nn L ^  n°  skm  g a rd e n in g  and  th a t  in te rn a l stresses are no t due
to  Z T o n » hp rdelUng- Genera lly  th e re  w as an  increase in  hardness up 
draw n tu b e s  % n ft ' r(.;glon’ lncrease being g rea te r in  th e  m ore severely- 
a Z T l  T h l frs ° ftc rirng]sets in  a t  a b o u t 250° C. irrespective  of th e  tim e of 

e geom etrical shape of th e  in d en ta tio n s undergoes a  change w ith
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softening. G raphs were p lo tted  to  show th e  re la tio n  betw een yield loads and 
ultim ate loads (in compression) and  hardness values w ith  (a) tem pera tu re , and 
(b) tim e of heating . B y m easuring th e  am ount of springing in  longitudinally  cut 
strips, i t  was found th a t  in te rn a l stresses did no t ex is t in  tub es heated  above 
250° C.—F . J. ___________

XVIII. —WORKING

(Continued from pp. 204-206.)
Some Faults in the Working of Gold Alloys.— II. E . R aub  (Mitt. Forschungs- 

inst. Edelmetalle, 1934, 7, 127-132).— I n  rolling 18-carat red  gold alloys or 
20-carat den ta l alloys a  reduction  of m ore th a n  50%  is necessary betw een 
anneals in  order to  produce a  finely crystallized  stru c tu re  a fte r  an n ea lin g ; w ith  
smaller reductions, e.g. 25% , a very  coarse-grained crysta l s tru c tu re  is obtained 
on annealing, an d  on fu r th e r  rolling  in tercrysta lline  cracking occurs. A fter 
severe working of low -carat gold alloys, especially  those containing zinc, th e  
internal stress developed is often  sufficient to  produce season-cracking; such 
alloys should therefore  be annealed  m ore frequen tly  during working, and  should 
be given a low -tem perature relief-anneal on finishing.—A. R . P .

High-Speed Wire-Drawing. Anon. (Mech. World, 1933, 94, 790).—A 
British machine for draw ing fine wire a t  high speeds is illu s tra ted  and  described. 
A new m ethod of stringing-up, and  a  new  ty p e  of die-box w hich  facilitates 
operation, obviates breakage of th e  wire and  reduces w ear of th e  die are o u t
standing features. A n im proved spooling-gear is also used. A ll th e  cones 
are utilized as drawing-cones, th e re  being no idlers. Drawing-speeds up  to  
5000 ft. per m inute can  be used as requ ired .—F. J .

Lead-Sheath Cable Presses. P . W ieghard t (EleJctrotech. Zeit., 1932, 53, 
915-916; Sci. Abs., 1933, [B], 36, 16).— The various m odern  form s of th e  
“ stra igh t th rough  hydrau lic  ex trusion  press for covering cables w ith  a lead 
sheath are described. T he p a rticu la r  featu res of each ty p e  are  briefly discussed 
and illustra ted  by photographs a n d  diagram s.— S. G.

Manufacture of Non-Ferrous Seamless Tubes by Piercing and Extrusion 
Methods. G ilbert E vans (Wire and Wire Products, 1934, 9, 17-20, 25).— See 
J. Inst. Metals, 1933, 53, 718.— S. G.

Press and Tube Departments for Treating Light Alloys. A. V. T shitaev 
(Leglcie Metalli (Light Metals), 1933, (5), 18-23).— [In  R ussian.] Basic fau lts  
and m erits of th e  equ ipm ent of a  facto ry  as revealed  by  th e  first few m onths 
operations are discussed.— D . N . S.

Development of Forging and Stamping of Light and Extra Light Alloys.
V. Aristov (Leglcie Metalli (Light Metals), 1933, (2-3), 22-26).— [In  R ussian.] 
A review of forging and  stam ping  practice  of lig h t alloys in  th e  U .S.S.R . and  
abroad.—D . N. S. .

Hot-Stamping of Non-Ferrous Metals. A. P . G uljev ( Vestmlc Ingenerov i 
Tehnilcov (Messenger of Engineers and Technologists), 1932, (12), 523—526). - 
[In  Russian.] A brief review  of th e  p resen t position  of th e  ho t-stam ping  of 
non-ferrous m etals.—-N. A.

The New Technology as the Theoretical Basis of a Metal-Working Factory 
Project. B. P . R olshtikov (Leglcie Metalli (Light Metals), 1933, (5), 9—12). 
[In  Russian.] F irs t  re su lts  of th e  experim en tal w ork of a new  large facto ry  
for the m echanical trea tm e n t of a lum in ium  alloys are described. D. N. S.

The Production of Aluminium Foil in U.S.S.R. S. I . B erm an  (Leglcie 
Metalli (Light Metals), 1933, (1), 22-32).— [In  R ussian .] P rospects of th e  
future developm ent of a lum in ium  foil production . T he p roduction  oi toil 
a t the Moscow and  L eningrad w orks is described.— D. N . S.  ̂ ^  _

*A New Method of Fusing of Hard Alloys. V. R om anow  an d  P . H oshin  
(Neftjanoe Khoziastvo (Oil Economy), 1933, (8), 153-154). [In  R ussian.]
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D ata  are given to  show th a t  th e  fusing of h a rd  alloys on to  chisels should be 
carried  o u t in  strips and  n o t in  a continuous layer. -N. A.

Manufacture of Pobedite Dies.—-—  B ader (Vestnilc Metallopromishlennosti 
[Messenger of the Metal Industry), 1933« (5), 29—34). [In  R ussian.] The 
m anufacture  and  m echanical trea tm e n t of blocks of th e  a lloy  Pobedite  for the 
p repara tion  of dies for wire-drawing, is described. D . N . S.

Casting and Welding, or Pressing and Sintering ? Jo h . M ehrtens (Auto- 
mobiltech. Z., 1934, 37, 131-132).— Porosity , inaccuracy  to  dimensions, and 
consequent expense due to  m achining or w astage, an d  th e  presence of non- 
m etallic  im purities m ay  be obv iated  to  an  increasing  degree by th e  pressing 
an d  sin tering  of m etallic  powders. U h lm an n ’s original process is described, 
an d  th e  p roperties of Sinter-bronze an d  of G itte rm eta ll a re  described (ibid., 
1933, 15, 397; for G itte rm etall, Maschinenkonstrukteur, 1931, 64, 160, and 
J. Inst. Metals, 1932, 50, 731).—P . M. C. R .

*The Characteristic Figures in the Sawing Section of Metals. Toru Hosaka 
an d  Ich iji M oriya (Sci. Rep. Tdhoku Im p. Univ., 1933, [i], 22, 782-802; and 
(in Japanese) Kinzoku no Kenkyu, 1933,10, (12), 519-531).— [In  English.] Two 
k inds of figures are usually  observed in  th e  section  of m eta ls saw n w ith  a hack 
saw th e  first consisting of sligh tly  rugged streaks affected by  th e  periphery of 
th e  section, an d  th e  second of deeply rugged streak s unaffected  by  th e  periphery 
of th e  section. T hey  are  a ttr ib u te d  to  th e  forced la te ra l oscillation of th e  saw 
during th e  process of sawing. The figures are m ost conspicuous in  brass, and 
least in  soft and  tenacious m etals, such as copper a n d  lead .— E . S. H .

XIX.—CLEANING AND FINISHING

(Continued from pp. 207-208.)
Electrolytic Degreasing and the Limits of Its Applicability. K . W. Frohlich

(Mitt. Forschungsinst. Edelmetalle, 1934, 7 ,1 1 1 -1 2 0 ).— Cf. J . Inst. Metals, 1933, 
53, 708. F u rth e r  exam ples are given of th e  deleterious effect of electrolytic- 
a lly  degreasing 835-fine silver a rticles p rio r to  p la ting , if th ey  have been made 
from  an  alloy containing an  excess of phosphide o r cuprous oxide eutectic. 
The nascen t hydrogen reduces b o th  com pounds to  spongy copper and  the 
subsequent silver p la te  is porous and  b lis te ry .— A. R . P .

Methods of Colouring Copper and Copper Alloys Brown. H . K rause (Mitt. 
Forschungsinst. Edelmetalle, 1934, 7, 141-147).— N um erous pickling baths with 
a basis of d ilu te  copper su lphate  so lu tion  and  various add ition  agents, e.g. 
aceta tes, alum , &c., are described an d  th e ir  efficiencies are com pared w ith  those 
of perm anganate  and  chlorate pickles.— A. R . P .

XX.—JOINING

(Continued from pp. 208-211.)
Electric Pressure Brazing of Cable Terminals. Jo sep h  A. K endrick  (Power 

Plant Eng., 1934, 38, 140-141).— The m ethod  is applicable to  solid cable if 
tinned , and  to  s tran d ed  cable if th e  s tran d s  be tin n ed , or if sheet solder be 
inserted  am ong th e  strands. T he com position of th e  solder is : lead 90 and 
t in  10%. A higher t in  con ten t m ay  cause e m b rittlem en t of th e  cable. Mecha
nical pressure is applied  to  th e  cable end  an d  te rm in a l th im ble, w hilst a care
fu lly  regu lated  cu rren t sufficiently hea ts  th e  p a r ts  to  bring  th e  m ateria l into 
a  p lastic  condition. T he ou tfit is described an d  illu s tra ted , and  its  application 
to  certain  abnorm ally  conditioned w ork is recom m ended.— P . M. C. R .

*[A Bunsen Burner for] Soldering and Brazing. J .  H . F ie ld  (J. Sci. Instru
ments, 1934, 11, 96).— A note. A b u rn er su itab le  for delicate soldering work,
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and giving a fine Bunsen flame of leng th  5-15 m m ., is ob tained by using coal 
gas with th e  “ O .T.A .” single-jet acetylene burner. Acetylene needs so m uch 
more air th a n  coal-gas th a t  th e  b u rn e r’s a ir passages designed to  give a bright 
acetylene flame produce a  fine B unsen flame w ith  coal-gas.— W. H .-R .

New and Improved Hard Solders of Low Melting-Point. Anon. {Illust. Z. 
Blechindustrie, 1934, 63, 177).— The high m elting-point (740° C. or above) of 
the silver-copper-zinc soldering alloys tends to  re stric t th e ir  application. 
Certain copper-silver-phosphorus alloys are described as giving reliable jo in ts 
and as being easily applied, w hilst possessing a  m elting-point of 610°-627° C. 
The compositions of 3 such alloys are tab u la ted  w ith  th e ir  respective m elting- 
points.—P . M. C. R .

*Soldering of Aluminium in the Electrical Industry. W . Usow ( Vestnik 
Elektropromishlennosti (Messenger of the Electrical Industry), 1933, (11), 16-19). 
—[In Russian.] The properties of a solder of com position t in  55, zinc 43-5, 
silver 1-5% are as follows : tensile  s treng th  8-10 kg ./m m .2, B rinell hardness 
20-30, electrode po ten tia l in  3%  sodium  chloride, — 0-83 v. I t  easily forms 
coatings on alum inium  and  copper, and  gives strong solderings. The soldering 
tem perature is 500°-550° C. M ethods of soldering alum inium  strip , ty res, 
and wire are given.— N. A.

Soldering and Welding of Pobedite and Widia Plates on to Chisel Stems.
D. T. Spirin (Avtogennoe delo (Autogenous Practice), 1933, (1), 23). [In  
Russian.] A description of th e  m ethod  of soldering on cu ttin g  edges of 
superhard alloys w ith  copper as p ractised  a t  th e  Sormovo works.—-D. N. S.

The Welding of Aluminium. H . Schulz (Illust. Z. Blechindustrie, 1934, 63, 
261-263, 290-292).—The efficient rem oval of alum inium  oxide is an  essential 
condition for successfully welding alum inium , an d  th e  properties of a  suitable 
flux are considered. M ethods and  ex te n t of p re-heating , th e  p rep ara tio n  of 
work of various thicknesses, bench-tests for welding wire, th e  regulation  of th e  
oxy-acetylene flame, an d  of th e  a c tu a l welding process are briefly discussed. 
The possibilities of subsequent m echanical and  th erm al trea tm e n t are reviewed, 
and practical exam ples are described in  deta il.— P . M. C. R»

Electric Arc Welding of Aluminium and Hydronalium. L. A nastasiadis 
(Werkstatt u. Betrieb, 1934, 67, (5/6), 98-101; (7/8), 138-139).— A flux is 
described which can be m odified for use w ith  H ydronalium . D irections are 
given for selecting appropria te  sizes of electrode and  for cu rren t streng ths for 
the welding of 9 thicknesses of alum inium  an d  H ydronalium  sheet. A tab le  
gives the tensile s tren g th , elongation, an d  in  certa in  cases B rinell hardness of 
welds in bo th  m aterials, and  th e  resu lts  of X -ray  exam ination  and  of corrosion 
tests are sum m arized, th e  effects of th e  la t te r  on loss of w eight, (tensile) 
strength, and elongation being illu s tra ted  graphically .— P . M. C. R.

*The Arc Welding of Aluminium and Some Properties of the Welded 
Metal.—II. L. A nastasiadis (Z. Metallkunde, 1933, 25, 285-286).— Cf. J . 
Inst. Metals, 1933, 53, 669; and  also Met. Abs., th is  volum e, p. 104.—M. H .

Arc Welding of Aluminium. W . M. D unlap  (Elektroschweissung, 1932, 
3, 194^195).—Long a b s trac t from  J . Amer. Welding Soc., 1930, 9, (10), 
8-16; see J . Inst. Metals, 1931, 47, 765.— H . W . G. H .

Gas and Arc Welds in Aluminium. G. 0 .  H oglund  (Machinist (E ur. Edn.), 
1934, 78, 112-114).— In fo rm ation  of gas and  arc  w elding of alum in ium  alloys 
as applied a t  th e  p resen t d ay  and  d a ta  on  th e  2 processes are given.—J .  H . W .

Arc Welded Aluminium Tanks for Chemical Storage. Anon. (Welding J ., 
1934, 31, 52-53).—D escribes tan k s  m ade in  U .S.A. from  “ 3 S ” a lum inium , by 
arc welding w ith  L incoln electrodes.— H . W . G. H .

Construction and Repair of Locomotive Copper Fire-Boxes. Anon. (Soudeur- 
Coupeur, 1933, 12, (11), 18).—T he rep a ir of ty p ica l failures, such as cracked 
tube plates, is carefully  described w ith  num erous illu stra tions. W herever 
possible, two welders work sim ultaneously  from  opposite  sides of th e  p la te  to
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be welded. N o flux is used  and  successive tb in  layers of m eta l a re  deposited. 
I n  m any  cases, repairs are m ade im possible b y  th e  severe ox idation  existing 
in  th e  plates. N evertheless, th e  s ta tis tic s  of one ra ilw ay  com pany show th a t 
1382 fireboxes were successfully repaired  up  to  Sep tem ber 1933.— H . W . G. H.

Copper Chemical Still Arc Welded by New Process. W . J .  Chaffee ( Welding, 
1934, 5, 18-20).—The s till  colum ns w ere 28 ft. long a n d  18 in . diam . an d  the 
com plete still was fabricated  from  J  in . th ick  o rd in ary  copper by  the “ Long- 
Arc ” process. T his is a  carbon arc  process in  w hich  th e  a rc  is held  1 in. long. 
40 v. a t  up  to  600 am p. a re  necessary. A special welding rod  containing tin  
and  phosphorus is used, and  jo in ts  of s tren g th  a t  least equal to th a t  of annealed 
copper are obtained. The d u c tility  is such th a t  b u tt-w elds w ill bend through 
180° w ithou t showing signs of cracking.—H . W . G. H .

The Welding of Copper with the Oxy-Acetylene Flame. L. C. Percival 
(Inst. Weld. Eng. Proc., 1932, 4, 173-180; discussion, 181-183).—See J .  Inst. 
Metals, 1932, 50, 501.— S. G.

Lead Welding. A. J .  T. E yles (Elect. Rev., 1933, 112, 628).—N otes on 
m ateria ls an d  operation .— S. V. W .

Arc-Welding of Lead. I. I. K achenov  (Avtogennoe delo (Autogenous 
Practice), 1932, (10), 11-15).— [In  R ussian .] Successful experim ents on 
welding lead sheets by  m eans of th e  arc  in stead  of oxyhydrogen flame are 
described.—D. N . S.

Autogenous Welding of Lead and Its Alloys—Ancient and Modern. E. B. 
P a rting ton , J r .  (Inst. Weld. Eng. Proc., 1932, 4, 3 -2 2 ; discussion, 23-28).— 
See J . Inst. Metals, 1932, 50, 113.— S. G.

Nickel and Its Non-Ferrous Alloys, with Special Reference to Welding. 
J .  McNeill (Inst. Weld. Eng. Proc., 1932, 4, 5 7 -7 8 ; discussion, 79-84).—See 
J . Inst. Metals, 1932, 50, 384.— S. G.

Cracking of Welds [in Nickel and Monel Metal]. W . E . W arner (Machinist 
(Eur. Edn.), 1934, 77, 7 51 e).—A sh o rt a rtic le . T he cracking of welds in  nickel 
and  Monel m etal is o ften  due to  th e  m ateria ls being fragile a t  a  tem perature 
ju s t below th e ir  freezing po in ts. R e-fusion should  nev er be s ta rte d  a t  an 
exposed edge, b u t an  inch  or tw o of cold m eta l shou ld  be le ft to  bear th e  therm al 
stress. A nother cause of cracking is overfluxing w hen th e  seam  is first made.

—J .  H . W.
Welding Symbols and the Drawing Office. F. O’Connor (Welder, 1933, 6, 

24-25).-—An explanation  and  discussion of th e  system  of sym bols issued by the 
B ritish  S tandards In s titu tio n .— H . W . G. H .

Report of Oxy-Acetylene Committee [of the International Acetylene
Association]. ------  (Intemat. Acet. Assoc., 1933, S ep t., 1-106).—Contains a
brief review  of welding and  cu ttin g  in  1933, b u t is m ain ly  devoted  to  a classi
fication of oxy-acetylene welding and  c u ttin g  ap p licatio n s w ith  recom m enda
tions for correct p ractice  w ith  d ifferent m ateria ls. I n  th e  non-ferrous field, 
copper, brass, bronze, a lum inium , nickel, an d  Monel m eta l a re  considered. A 
tab u la r a b s trac t of th e  m ore w idely recognized specifications in  th e  U.S.A. is 
given.— H . W . G. H .

 ̂ Shop Practice in Welding. W . Gibson (Aircraft Engineering, 1934, 6, 2 0- 
22). D etails of acetylene welding in  a irc ra ft p rac tice  a re  given and  special 
a tte n tio n  is pa id  to  welding of alum inium .-—H . S.

The Scientific Fundamentals of Fusion Welding. A lbert Po rtev in  (Bull. 
Soc. Ing. Soudeurs, 1933, 4, 901-925).— See review  of rep rin t, Met. Ahs., th is 
volum e, p. 112.— H . W . G. H .

Innovations and Tendencies in Fusion Welding. R . G ranjon (Bull. Soc. 
Ing. Soudeurs, 1933, 4, 876-900).— See J . Inst. Metals, 1933, 53, 673; and 
Met. Ahs., th is  volum e, p. 42.— H . W . G. H .

Carbon Arc Welding. A. Y. S tir ra t  (Inst. Weld. Eng. Proc., 1932, 4, 139- 
l o 2 ; discussion, 152-153).—See J . Inst. Metals, 1932, 50, 385.—S. G.
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The Development of Carbon Arc Welding. K . R uppin  (Elektroschweissung,

1933, 4, 233-236).—A review  of G erm an, F rench , A ustrian , English, and  
American p a te n t lite ra tu re  from  1885 to  th e  p resen t tim e.—H . W . G. H .

Direct Current Arc Welding With Special Reference to Magnetic Deflection
of the Arc. K a rl R e ite r (Welding Industry, 1933,1, 271-274).—-The develop
ment of m odern m ethods of carbon arc  welding is review ed an d  th e  advantage 
of using a short arc is explained. The principles of th e  m agnetically  directed  
arc are discussed w ith  p a rticu la r  reference to  i ts  effects on h ea t d is trib u tio n  in 
the arc, surface resistance, a n d  m agnetic  d istu rbances.—H . W . G. H .

Application of the Arcatom Welding Process in the Building of Boilers and 
Containers. H . B lom berg (A.E.G. M itt., 1934, (3), 70-73).—Exam ples of 
welded vessels are described an d  illu stra ted . Special advantages claim ed for 
the process are th e  p ro tec tio n  of m ateria ls from  atm ospheric an d  o th er con
tam ination, an d  th e  ap p licab ility  of th e  m ethod  to  positions where access is 
difficult.—P. M. C. R .

Welding Generators. M. M ath ieu  (Bull. Soc. frang. Elect., 1932, [v], 2, 
1081-1087; Sci. Abs., 1933, [B], 36, 110).—C ertain  sem i-em pirical formulae 
relating th e  generator pow er to  th e  section  of m ate ria l and  th e  to ta l  welding 
time, respectively, given by M. (ibid., 1928, 8 , 822-834) have been adversely 
criticized by Languepin . T he m a tte r  is here fu r th e r  discussed an d  an  appeal 
is made to  m anufacturers to  fu rn ish  m ore de ta iled  inform ation  for th e  sa tis 
factory determ ination  of th is  a n d  a llied  problem s. R esistance welding is 
principally in  view .— S. G.

Seam Welding with Transformer Regulator. B. K a lk n er (A.E.G. Mitt.,
1934, (3 ), 68-71).—T he welding p lan t described illu stra tes  th e  tre n d  of re s is t
ance welding tow ards o p eration  by  freq u en tly  in te rru p ted  ra th e r  th a n  by 
steady current, th e  resu ltin g  seam  being b u ilt up  from  a  num ber of ad jacen t 
spot-welds.— P . M. C. R .

Welding as an Aid to Modernization of Breweries. D. S. L loyd (J. Amer. 
Weld. Soc., 1934,13,24-29).—A brief descrip tion  of th e  process for m aking beer 
is given in  order to  exp la in  th e  equ ipm ent required . The various m ateria ls 
used are enum erated  an d  th e  scope for welding in  fab ricating  th em  is dem on
strated . M aintenance an d  rep a ir are also discussed.—H . W . G. H.

“ Rightward” or Left-Hand Welding? F . H erm ann  (Forschungsarbeiten 
auf dem Gebiete des Schweissens und Schneidens, 1933, 8 , 18-22).— See Met. 
Abs., th is volume, p. 39.— H . W . G. H .

The Design of Jigs and Fixtures for Welding. Owen C. Jones (Welding J ., 
1934, 30, 278-282).— F ro m  J . Amer. Weld. Soc., 1933, 12, (8), 35. See 
Met. Abs., th is  volume, p. 41.— H . W . G. H .

Tests for Trainee Welders. C. A. O akley (Mech. World, 1933, 94, 982— 
<J83).—Observations of m ovem ents show th a t  accuracy  of a im  an d  a b ility  to  
trace stra igh t lines an d  curves on inclined  planes form  th e  bases of skill in  
welding.—F. J.

XXI.—INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 212-217.)

* Extent of Retention of Ingested Aluminium. E. W. Schwartze et al. (J .
Amer. Med. Assoc., 1933, 101, 1722-1725; Bull. B .N .-F .M .R .A ., 1934, (64), 
9).—The conclusions reached from experiments are th a t no systematic phar
macological effects can be ascribed directly to absorbed aluminium ; th a t 
aluminium does not appear to  be cumulative in  the tissues ; and th a t no 
harmful effects can be expected from soluble alum inium occurring naturally 
in foods or introduced by utensils into a diet of normal phosphorus content.
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Beer Scale on Aluminium Vessels. H . Schnegg (Z. ges. Brauw., 1934, 57, 
1-2, and  5-10 ; J. Inst. Brewing, 1934, 40 ,116-117).— The efficiencies of several 
p ro p rie tary  p reparations for rem oving scale from  a lum in ium  vessels are com- 
p a red  w ith  those of various concentra tions of n itric  acid .— H . W . G. H.

Aluminium in the Construction of Switchgear. M. Preisw erk  (Aluminium  
Broadcast, 1933, 4, (13), 1-6).— T ran sla ted  from  Schweiz. Tech. Z., 1933, 
220-225. See J . Inst. Metals, 1933, 53, 676.— J . C. C.

Aluminium Conductors. G. Onnis (Elettrotecnica, 1933, 20, 121-124; Sci. 
Ahs., 1933, [B], 36, 333).—B aux ite  is found  in  abundance in  I ta ly , and  experi
m ents have been carried  o u t in  th e  use of nationally -p roduced  alum inium  for 
power cables on board  ship. W hen bare conductors are used, alum inium  com
pares favourab ly  w ith  copper, b u t th e  position  is v ery  d ifferent w hen th e  con
ductors a re  m ade up in to  arm oured cables, since th e  g rea te r bu lk  of the 
a lum inium  en ta ils a g reatly  increased w eight of lead  sh ea th  an d  armouring, 
w hich m ore th a n  offsets th e  saving in  w eight due to  th e  lightness of the 
conductors. E xperim ents were accordingly m ade w ith  a  cable consisting of 
alum inium  conductors insu lated  w ith  gu tta -p erch a  an d  arm oured  w ith  Aldrey 
in stead  of th e  usual steel wire. No lead  sh ea th  is req u ired  in  such a  cable. 
P relim inary  tria ls  were sa tisfac to ry  and  gave a  favourab le  com parison with 
copper conductors. Two objections, however, can n o t be ignored : (1) there 
is th e  difficulty of m aking soldered jo in ts  in  a lum in ium , b u t th is  can  be over
come on board  ship where jo in t boxes, fitted  w ith  term inals, can be used; 
(2 ) th ere  is th e  m ore serious ob jection  th a t  a lum in ium  is easily  corroded. Con
d itions on board  ship are favourable to  corrosion, p a rticu la rly  a t  th e  cable 
term inals, where th e  bare conductors have to  be m ade accessible for main
tenance. Various m ethods for p ro tec tin g  a lum in ium  have been developed 
experim entally , an d  th is  difficulty will p resum ably  be overcom e eventually. 
T he general conclusion is th a t  th e  sub ject is encouraging enough to  w arrant a 
rigorous tr ia l  u nder severe conditions.— S. G.

Aluminium-Steel Cables for Overhead Lines. H . C arpen tier (Rev. gén. 
Elect., 1932, 32, 691-694; Sci. Ahs., 1933, [B], 36, 118).— C. refers to  methods 
for calcula ting  th e  values of elastic  m odulus, tem p era tu re  coeff. and  density of 
steel-cored alum inium  cable in  term s of th e  re la tiv e  cross-sections of aluminium 
an d  steel. He th en  gives equations for dete rm in ing  th e  re la tive  d istribution  of 
tensile  stress under load betw een th e  tw o m eta ls an d  shows th a t  th is  is, to a 
certa in  ex ten t, dependent on conditions of m anufactu re . I n  th is  connection 
C. defines 3 tem pera tu res : (1) m an u factu ring  tem p e ra tu re ; (2) equilibrium  
tem pera tu re , a t  which th ere  is no tension  in  e ith e r steel or a lum in ium  when the 
cable is unloaded ; and  (3) c ritica l tem p era tu re , a t  w hich  th e re  is no tension in 
th e  a lum inium  strands w hen th e  cable is s tru n g  u n der th e  specified conditions. 
C. suggests th a t  in  special cases i t  is advisable  to  specify lim its for th e  equili
brium  tem pera tu re , which should p referab ly  be in  th e  neighbourhood of 0° C.

—S. G.
Hollow-Core Bare Transmission Cable. Moss A kent ( Wire and Wire Products, 

1934, 9, 69-74, 89-90, 92).—A descrip tion  of th e  special m achines and  methods 
devised to  produce a hollow-core bare copper transm ission  conductor for 
290,000 v. is given. The conductors a re  1-4 in . in  d iam ete r an d  are copper 
tub ing  m ade of segm ents tig h tly  in te rlocked  a n d  la id  in  a sp ira l, producing a 
flexible copper cylinder w ith  re la tive ly  th in  w alls and  very  h igh tensile  strength 
an d  resistance to  crushing.— J . H . W .

The Progress of Aluminium Lorry-Tanks. J .  B ally  (Rev. A lum inium , 1934, 
11, 2333-2338).— The specifications of a lum in ium  lo rry -tan k s of various types 
for th e  tran sp o rt of petro l, oil, an d  gas a re  given. T he robustness of these 
m achines is m ade clear from  th e  m anner in  w hich a  large ta n k  of alum inium - 
m anganese alloy w ithstood  being o v e rtu rn ed  w ith  i ts  lorry th ro u g h  a  distance 
of 5 m etres w ithou t breaking.—J .  H . W .
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Better Gas Engines. G. D . W elty  (Metal Progress, 1934, 25, (4), 28—31).— 

Light alloys find increasing app lication  as aero- an d  autom obile engine parts, 
more on account of th e ir  advantageous effect on perform ance th a n  because of 
the reduction in  w eight. In stan ces specially considered are th e  cylinder head, 
the crank case, an d  th e  forged ligh t alloy piston. F o r th e  la t te r  th e  alloy 
“ 32 S ” (silicon 12, m agnesium  1 % , rem ainder alum inium ) is recom mended.

— P. M. C. R .
Pistons of Light Alloys. B. M. T areev (Legkie Metalli (Light Metals), 1933, 

(5), 29-30).— [In  R ussian.] A dvantages and  draw backs of p istons for in te rn al 
combustion engines m ade from  ligh t alloys are enum erated  and  a lis t of such 
alloys is given.— D. N . S.

The Use of Light Metals in the Electrical Industry. B. M. T areev (Legkie 
Metalli (Light Metals), 1933, (1), 17-22).— [In  R ussian.] An exam ination  
of the feasibility of using lig h t m etals and  alloys as electrical conductors.

—D. N. S.
The Use of Aluminium in Shipbuilding. N. I .  M ikhailov (Vestnik Metallo- 

;promishlennosti (Messenger of the Metal Industry), 1933, (5), 47-52). [In  
Russian.] The characteristics of a lum inium  alloys used in  shipbuilding are 
described.— D. N. S.

The Result of the International Competition for Aluminium Chairs. W alter 
Gropius (Metallwirtschaft, 1934 ,13 ,9-11).—An illu s tra ted  descrip tion  of various 
types of chairs m ade of a lum in ium .—v. G.

Alfol Heat Insulation. A. von Zeerleder (Schweiz. Bauzeit., 1934, 103, (4); 
Bull. B .N .-F .M .R .A ., 1934, (64), 9).—A descrip tion  is given of th e  na tu re  and  
applications of th is  system  of a lum inium  foil insulation . A com parison is m ade 
of the insulating properties of Alfol w ith  o th er insulating  m ateria ls.—S. G.

Thermal Insulation with Aluminium Foil : “  Alfol.” A. M ainelli (Allu- 
minio, 1934, 3 , 25-29).— The value of alum inium  foil as a  h ea t in su la to r is 
discussed and  th e  physical characte ris tics of “ Alfol,” its  technical uses and  
advantages, insulating  power, non-inflam m ability , ease of application , &c., are 
described.— G. G. . .

Aluminium Paint for Exterior and Interior Use. R . Schwarz (Aluminium  
Broadcast, 1934, 4, (21), 1 - 9 ).— T ransla ted  from  Farbe u. Lack, 1933, 437- 
438, 449-450 , 463. See Met. Ahs., th is  volum e, p. 47.— J .  C. C.

Report of Committee B-5 [of A.S.T.M.] on Copper and Copper Alloys, Cast 
and Wrought. C. H . M athew son an d  D . K . C ram pton (Proc. Amer. Soc. 
Test. Mat., 1933, 33, (I), 258-261).— See J. Inst. Metals, 1933, 53, 593.— S. G.

Tentative Specifications for Hard-Drawn Copper Transmission Cable
(B 87-32 T). -----  (Amer. Soc. Test. Mat. Tentative Standards, 1933, 250-
253).—See J. Inst. Metals, 1933, 53, 169.— S. G.

Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand-
Castings (B 30-32 T). ------ (Amer. Soc. Test. Mat. Tentative Standards,
1933, 242-246).—See J . Inst. Metals, 1933, 53, 170.— S. G.

Tentative Specifications for Sand-Castings of the Alloy : Copper 80 Per 
Cent.; Tin 10 per Cent. ; Lead 10 Per Cent. (B 74-32 T). (Amer. Soc.
Test. Mat. Tentative Standards, 1933, 238-241).—See J . Inst. Metals, 1933, 
53, 171.—S. G.

Strong New Metals for Shipbuilders. W . E . B lew itt (Metal Progress, 1J34, 
25, (4), 36-41).—The selection of su itab le  m ateria ls for s tru c tu ra l, engineering, 
and decorative purposes is review ed from  th e  view point of th e  special condi
tions of m arine service. The com position of 3 recom m ended alloys for con
denser tubing is given in  th e  sho rt discussion of problem s arising from  corrosion.

-—P . M. C. R .
Patching Fractured Tube Plates. E w a rt J .  Reece (Mech. World, 1933, 94, 

1060).—A m ethod of repairing  th e  frac tu red  copper tu b e-p la te  of a locom otive 
boiler is illustra ted .— F . J .
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Gold as a Protection Against Corrosion. P . S teen and  0 .  P . Van Steewen
(Chem. Apparatur, 1933, 20, Supp t., 37-39).— Owing to  th e  high resistance of 
gold to  oxidation  and  to  th e  action  of acids an d  a lkalis , to  th e  good adherence, 
sm all g r a in  size, and  low porosity  of e lectrodeposited  coatings, an d  to  its  high 
therm al coeff. of expansion gold is very  su itab le  for p la tin g  artic les for use in 
corrosive m edia if th ey  are n o t su b jected  to  w ear or m echanical stresses. 
M ethods of p lating  are described.—A. R . P .

Friction Bearings and Their Lubrication. E rn s t M eier (Automobiltech. Z., 
1934, 37 ,138-142).— The causes of failure in  c ran k sh aft bearings are analyzed. 
T he selection an d  testing  of bearing alloys are discussed an d  illu stra ted , and the 
results of certain  te s ts  are tab u la te d  for 2 lead-b ronzes, 2 o rd in ary  bronzes, and 
2 bearing m etals. The best re su lts  were o b ta ined  w ith  lead-bronzes, which are 
recom m ended for use w ith  hardened  shafts ; a  facing of G itte rm eta ll should be 
added for o rd inary  shafting . F u rth e r  investigations a re  s ta te d  to  be in 
progress.— P . M. C. R .

The Use of Lead in the Fight Against Noise. Jacq u es M ahul (Aciers 
spéciaux, 1933, 8,4 0 2 ^ 1 0 ) .— The n a tu re , origins, an d  p ropagation  of industrial 
noises an d  th e  m ethods com m only ad o p ted  to  d im in ish  th e ir  effect and to 
localize th em  are  discussed. The app lication  of lead  shee t o r foil allied to 
asbestos or cork for an tiv ib ra tio n  foundations in  th e  U .S.A . are described.

-M .  H . W.
Magnesium Metal for Water Treatment. H . B ach  (Oesundheitsing., 1933, 

56, 545-547 ; Chem. Zentr., 1934, 105,1, 1092).— In  th e  purification  of water, 
m agnesium  tu rn in g s can be used  for th e  rem oval of excess chlorine and  acidity, 
and  for m aking th e  w a ter alkaline up  to  th e  so lub ility  of m agnesium  hydroxide.

— A. R. P.
Tentative Specifications for Magnesium-Base Alloy Castings (B 80-31 T).

  (Amer. Soc. Test. Mat. Tentative Standards, 1933, 229-231).—See J.
Inst. Metals, 1932, 50, 106-107.— S. G.

Tentative Specifications for Magnesium-Base Alloy Sheet (B 90-32 T).
  (Amer. Soc. Test. Mat. Tentative Standards, 1933, 234-235).— See J.
Inst. Metals, 1933, 53, 172.— S. G.

Tentative Specifications for Magnesium-Base Alloy Wrought Shapes
(Other than Sheet) (B 91-32 T). ------- (Amer. Soc. Test. Mat. Tentative
Standards, 1933, 236-237).— See J. Inst. Metals, 1933, 53, 172.— S. G.

Tentative Specifications for Ferro-Molybdenum (A 132-31 T).  (Amer.
Soc. Test. Mat. Tentative Standards, 1933, 166-167).— See J . Inst. Metals, 
1931, 47, 671.— S. G.

Tentative Specifications for Low-Carbon Ferro-Molybdenum (A 145-32 T).
■  (Amer. Soc. Test. Mat. Tentative Standards, 1933, 168-169).—See J.
Inst. Metals, 1933, 53, 106.—S. G.

Nickel Production, Resources, and Utilization. E . S. Moore (Trans. Amer. 
Inst. M in. Met. Eng., 1932, 102, 252-264).— See J . Inst. Metals, 1932, 50, 
569.—S. G.

Nickel and Interesting Problems of Naval Construction. Je a n  Galibourg 
(Japan Nickel Rev., 1934, 2, 53-66).— [In  F ren ch  an d  Japanese .] So far as 
non-ferrous m ateria ls a re  concerned, th e  follow ing are  th e  p rincipal points in 
th e  a rticle . W hite  m etals contain ing  copper 60 an d  n ickel 5 -3 0 %  are generally 
em ployed for in te rn a l fitm ents, b u t  cupro -n ickels con tain ing  high percentages 
of nickel are preferred. N ickel-brasses a re  used  because of th e ir  enhanced 
physical p roperties, exam ples of w hich a re  given. M onel m eta l is being in
creasingly used for tu rb in e  blading a n d  o th e r copper-n icke l alloys for condenser 
tub ing .—W . A. C. N.

Tentative Specifications for Drawn or Rolled Alloy, 80 Per Cent. Nickel,
20 Per Cent. Chromium, for Electrical Heating Elements (B 82-31 T). -----
(Amer. Soc. Test. Mat. Tentative Standards, 1933, 261-264).—See J. Inst. 
Metals, 1932, 50, 107.—S. G.



1934 X X I .— Industrial Uses and Applications 273

Tentative Specifications for Drawn or Rolled Alloy, 60 Per Cent. Nickel, 
15 Per Cent. Chromium, and Balance Iron, for Electrical Heating Elements
(B 83-31 T). ------  (Amer. Soc. Test. Mat. Tentative Standards, 1933, 265-
268).—See J . Inst. Metals, 1932, 50, 107-108.— S. G.

Switch Contacts of Silver. W . H opp (Elektrotech. Zeit., 1933, 54, 203-205; 
Sci.Abs., 1933, [B], 36,345).— O xidation  of sw itch  con tacts is a  frequent source 
of trouble, and  due to  recen t falls in  th e  price of silver H . proposes th e  use of 
silver contacts an d  describes sw itches b u ilt in  th is  w ay. The con tacts are 12 
mm. in  d iam eter an d  each can  carry  2500 A., by  using several such sw itches 
for currents up  to  15,000 A. have been b u ilt.—S. G.

Tantalum as a Constructional Material. S. G answ indt and  K . M atthies 
(Chem. Fabrik, 1933, 6 ,521-523).—A review  of th e  prepara tion , p roperties, and  
uses of m etallic tan ta lu m . T he m eta l can  be read ily  cold-worked, b u t rap id ly  
hardens in  w ork ing ; w ith  su itab le  working a n d  annealing a  B rinell hardness of 
40-220 w ith a  tensile s tren g th  of 35-120 k g ./m m .2 can  be obtained. The m etal 
is inert to  nitrogen, hydrogen, steam , chlorine, su lphur dioxide, an d  oxides 
of carbon up  to  300° C., b u t is rap id ly  a tta ck ed  a t  h igher tem pera tu res . Su l
phuric acid is w ithou t action  below 200° C. an d  50%  potassium  hydroxide 
solution below 100° C.—A. R . P .

Tungsten and Its Uses. L. Sanderson {Sands, Clays, and Minerals, 1934, 
2, (1), 13-16).—A brief review  of th e  m etallurgy, p roperties, and  uses of 
tungsten.—A. R . P .

Babbitts : Their Classification and Technical Conditions. M. N esterovskiy 
(Vestnik Standartizazii {Messenger of Standardization), 1932, 11-12 (47-48), 
32-41).— [In  R ussian.] R ep o rt on a p ro jec t for a  s tan d ard  for B ab b itt m etals, 
in which th e  technical an d  econom ic bases are set out. In  th e  appendix  are 
given the  regulation  of th e  A ll U nion S tandard iza tion  C om m ittee on th e  
standard for B ab b itt OST. 88, 1932 edition , an d  instructions for selection 
of the brands of B ab b itts .—N . A.

fOn the Problem of a Scientific Basis for a Standard for Babbitts. A. 
Botchvar ( Vestnik Standartizazii {Messenger of Standardization), 1932, 11- 
12 (47-48), 41—46).— [In  R ussian.] A  review  of various researches on B ab 
bitts which m ight serve as a  basis for p reparing  a  s tan d ard  for B abb itts .

—N . A.
Tentative Specifications for Ferro-Tungsten (A 144-32 T).    {Amer.

Soc. Test. Mat. Tentative Specifications, 1933, 170-171).— See J . Inst. Metals, 
1933, 53, 106.— S. G.

Advances in the Field of Hard Metals. K a rl B ecker (Metallwirtschaft, 1934, 
13,159-160).—A review  of p a te n ts  published  in  th e  second half of 1933.—v. G.

Tentative Specifications for Zinc-Base Alloy Die-Castings (B 86-33 T).
■ {Amer. Soc. Test. Mat. Tentative Standards, 1933, 257-260; and  Proc.
Amer. Soc. Test. Mat., 1933, 33, (I), 644-647).—See J . Inst. Metals, 1933, 53, 
532.—S. G.

Prescriptions of Quality for Sheets, Tubes, Screws, Rivets, and Wires.
Georg R ichter {Mitt. Material., Sonderheft 24, 1934, 99-102).— See Met. Abs., 
this volume, p. 51.— J .  W .

Non-Ferrous Metals. Search for Extended Applications. Anon. {Times 
Trade and Eng. Suppt. A nn . Eng. Rev., 1934, 33, (812), xvii).— Reference 
is made to  th e  activ ities of various research  a n d  developm ent organizations 
dealing w ith  non-ferrous m etals, an d  also to  som e of th e  m eetings of various 
technical Societies during  1933. T he increased  use of beryllium  alloys, 
tellurium -lead, spectroscopic analysis, and  th e  ex am ination  of welds by  X -ray  
and gam m a-ray m ethods are som e of th e  item s specifically m entioned.

— S. V. W .
Results of Practical and Laboratory Tests with Special Alloys for Cylinder 

Tubes, Valves, andSeatings [of Oil Pumps]. W alte r F . R ogers {OilOasJ., 1933, 
32, (23), 54-58; Chem.Zentr., 1 9 3 4 ,1 0 5 ,1, 929).— F o r th e  cylinder tub es 18 : 8 

T
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chrom ium -nickel steel or (perhaps b e tte r) chrom ium -plated  steel is recom- 
m ended. F o r valves bronze, nickel—chrom ium , an d  chrom ium  alloys can  be 
u sed . B ronze is b est w hen a  non-m agnetic  m ate ria l is re q u ire d ; i t  s tan d s up 
w ell to  hydrogen  sulphide, b u t does n o t re sis t w ear sufficiently for general 
pu rposes. Monel m eta l is sa tisfac to ry , b u t chrom ium -p la ted  steel is a p t  to  lose 
i ts  p ro tec tiv e  coating  in  places w hich  th e n  begin  to  corrode. A. R . P .

tMaterials for Chemical Plant. Anon. (Metallurgist (Suppt. to  Engineer), 
1 9 3 4 ,10, 100 - 10 2 ).— A review , including references to  developm ents in  special 
alloys, bonded  sheets, &c.— B . G.

Metallic Materials in Water-Pipe Construction. L . W . H aase  and  E . JNau- 
m ann  (Z . Gesundheitstech. Stadtehyg., 1933,25,18—24; C.Abs., 1934, 28,1434).
A review  of th e  advan tag es a n d  d isadvan tages of iron , copper, lead, t in , zinc, 
a lum in ium , n ickel, an d  chrom ium  pipes for w a ter.— S. G.

Metals and Alloys Used in Naval Construction. A uguste Le T hom as (Science 
et Industrie, 1934, 18, 69-74).— A p ap er read  before th e  Conference au  Salon 
N au tique , 1933, w ith  com m ents b y  L. G uille t. M aterials are considered from 
th e  v iew point of s tru c tu re , w orking stresses, co rrod ib ility , an d  lim ita tions 
im posed by  service conditions. T he non-ferrous alloys especially  discussed are 
c e rta in  lig h t alloys, a  a n d  (5 brasses, 80 :2 0  a n d  70 :30  cupro—nickels, and  (by 
G uillet) “ a lu m in ium -bronze .” T he corrosion phenom ena of th e  brasses 
receive special no tice .—P . M. C. R .

XXII. —MISCELLANEOUS

(Continued from pp. 217-218.)
fThe Principles of Planning and Erection of a Works for Treating Light Metals.

S. M. Y am polsky (Legkie Metalli (Light Metals), 1933, (5), 5-8). [In  Russian.] 
Conclusions, based  on th e  p ractica l experience of build ing  a big w orks for 
t rea tin g  lig h t alloys, a re  discussed. D irections an d  advice a re  given on the  
design an d  erection  of subsequent sim ilar w orks in  th e  U .S .S .R .— D. N . S.

Our Present Knowledge of Casters’ Fever. H . Safir (Verôff. Gebiete Medi- 
zinalverwaltung, 1932, 38, 599-628; Bull. B .N .-F .M .B .A ., 1934, (64), 11).
S. surveys th e  p resen t knowledge of th e  condition  variously  know n as brass- 
founder’s ague, cas te rs’ fever, spe lte r shakes, zinc fever, or m eta l fum e fever. 
In fo rm atio n  is p resen ted  u nder th e  headings of : h is to ry , techn ique  of casting, 
clin ical aspects, pathogenesis, th e ra p y , p reven tion . T here is a  long biblio
graphy w hich  does no t, how ever, m ake reference to  th e  w ork  of D rinker and 
his co llaborato rs a t  th e  H a rv a rd  School of Pub lic  H e a lth .— S. G.

Metallurgical Problems of Quantity Production. E . C. D ickinson (J . Trans. 
Junior Inst. Eng., 1932, 42, 49-56).— In  q u a n tity  p ro d u c tio n  th e  m etallurgist 
is p rincipally  concerned w ith  ensuring  th a t  th e  m eta ls chosen an d  received are 
su itab le  for use. H is a tte n tio n  is p rim arily  co n cen tra ted  on a  p a rticu la r 
p ro d u c t an d  he m ust follow i t  th ro u g h  a ll i ts  phases of m anufactu re . The 
aspects m ain ly  d ea lt w ith  a re  (1 ) choice of m a te ria l; (2 ) inspection  of in 
com ing m a te ria ls ; (3) h e a t- tre a tm e n t; (4) m an u factu ring  difficulties; (5) 
post-m ortem  exam inations ; (6) research  ; (7) m ethods of te s tin g .— W . A. C. N.

Electrical Power in Metallurgical Works. H . B auer (Elektrotech. Z., 
1933, 54, 1008-1009).— E lec trica l a p p a ra tu s  developed d u ring  th e  p a s t year 
is briefly described.— B. Bl.

Recent Advances in Non-Ferrous Metallurgy. Chemical Engineering 
Aspects. A non. (Indust. Chem., 1933, 9, 411-413).— B rief n o tes a re  given on 
bery llium -copper, oxygen-free h igh -co n d u c tiv ity  copper, e lectro -sheet copper, 
nickel alloys, Silal an d  N icrosilal, te llu riu m -lead , new  alum in ium  alloys, 
p ro tec tion  of m agnesium  ag ain st corrosion, e lectrodeposition  of m etals, creep 
of m etals, a n d  corrosion-fatigue.— E . S. H .
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The Non-Ferrous Metal Manufacturing Industries of Australia. Clem ent 
Blazey (Chem. Eng. Mining. Rev., 1933, 25, 29-33).—A brief review of th e  
situation  of th e  non-ferrous industries in  A ustra lia  an d  of th e  principal works 
where rolling, draw ing, a n d  ex trusion  of non-ferrous m etals are, or have 
been, carried on.— J . H . W.

Historical Aspects of Mining and Metallurgical Engineering. Thom as T. 
Read (J . Eng. Education, 1933, 24, 229-258).— T hree lectures delivered a t  
the Sum m er School for E ngineering Teachers, U niversity  of W isconsin, Ju ly
1933. A historical survey  of developm ents in  m etallurgical processes.

—P . M. C. R.
The German Research Institute. Carl W ittm an n  (Aircraft Eng., 1933, 

5, 121-125 an d  137).— A descrip tion  of th e  D eutsche V ersuchsanstalt fu r 
L u ftfah rt (D.V.L.) a t  Berlin-A dlershof. A bout half a  page is occupied by  a 
brief account of th e  w ork an d  scope of th e  m ateria ls d ep artm en t.— H . S.

The Shipping, Engineering, and Machinery Exhibition at Olympia. Anon. 
(Mech. World, 1933, 94, 855-880, 892-899).— The various exhibits, including 
instrum ents an d  m eters, testing-m achines, cu ttin g  an d  welding, alkaline 
storage cells (nickel-cadm ium ), m etals, and  h e a t- tre a tm en t furnaces, are 
described seriatim.—F . J .

S.A.E. Standards Committee Acts. Anon. (Automotive Ind., 1933, 68, 
116, 123).— A sum m ary  of th e  revised specifications issued by  th e  S tandards 
Committee of th e  Society of A utom otive Engineers, U .S.A.—P . M. C. R .

Report of Committee E 8 [of A.S.T.M.J on Nomenclature and Definitions. 
Cloyd M. C hapm an an d  R . E . H ess (Proc. Amer. Soc. Test. Mat., 1933, 33, 
(I), 4 9 6 ^ 9 9 ).— See J . Inst. Metals, 1933, 53, 536.— S. G.

Report of Committee E-9 [of A.S.T.M.] on Research. H. F. Moore and
C. L. W arw ick (Proc. Amer. Soc. Test. Mat., 1933, 33, (I), 500—502). See 
J . Inst. Metals, 1933, 53, 534.— S. G.

The Place of Research in Industry. F . B. Je w e tt (Proc. Amer. Petrol. 
Inst., 1931, Sect. I l l ,  27-33 ; an d  Bell Telephone Labs. Pubn., 1932, M arch,
1-14).—S. G.

Report of Committee E-10 [of A.S.T.M.] on Standards. T. R . Law son and
C. L. W arw ick (Proc. Amer. Soc. Test. Mat., 1933, 33, (I), 503-508). See 
J. Inst. Metals, 1933, 53, 537.— S. G.
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tion of by-product nickel ; imports ; exports ; prices ; Canadian production and exports ; 
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Society of Automotive Engineers. S .A .E . Handbook, 1933. P p . 733. 1933.
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Starck, H. P. Volumetric Analysis. 8vo. P p . v iii +  228. 1934. London :
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XXIV.—BOOK REVIEWS

(Continued from pp. 222-224.)
A Manual of Foundry Practice. B y J .  L aing an d  R . T. Rolfe. P p . v ii +  276, 

w ith  150 illu stra tions. 1934. London : C hapm an an d  H all, L td . (15s. 
net.)
During the last two decades there has been a vital movement in foundry practice from 

empiricism to scientific control. The old rule-of-thumb methods have, in part, given place to 
others, more ordered and based on careful investigation; where they still remain they are in a 
new guise, retained because their fundamental soundness has withstood the test of rigid proof. 
This changing aspect of foundry work has, in a great measure, outstripped the written word, and 
it is only within the last two or three years that books describing modern practice have started 
to appear. Of these the one under present review is an example.

The book is intended for the instruction of all, from the student to the foundry manager. 
I t deals first with basic principles, and proceeds to expound the most advanced technique; yet 
in no part can it be said to be of an elementary character, for from first to last a certain amount 
of prior knowledge is presupposed. In this sense the book would be of less service to the actual 
founder—the man who does the job—than to the student or to the trained metallurgist or 
engineer.

In the Preface it is claimed that the methods described are those embraced in modern 
British practice. This claim is made good; but one has a feeling that in some cases Continental 
or American practice might be ahead of ours, and that, where this is so, it would not have been 
out of place to include or mention it. I t is often complained that references to British practice 
are not made in foreign publications; it is equally, if not more, fatal to be similarly insular 
ourselves.

The greater part of the book is given over to moulding technique. The next greater part is 
devoted to ferrous alloys. Only 15 pages are taken up with non-ferrous founding. Perhaps 
this is because of the authors’ opinion tha t “ non-ferrous founding differs from that of iron in 
the much greater value of the material, and the consequent diminished thickness of the castings. 
Moulding thus requires greater care, but, owing to the smaller variation in size and shape of the 
casting, it scarcely requires the same initiative.” This does not excuse the authors from giving 
such meagre information about non-ferrous metals and alloys and their use in castings, the 
advance in the use of which is probably greater than that of iron or steel.

In one other direction it seems that the book is ill-balanced. We have already mentioned 
the authors’ intention in writing the book—to expound the greater scientific basis of modern 
foundry work. I t  must be remembered, however, tha t the latter does not entirely consist of 
moulding. Greater progress has been made in the study of alloys than in the latter. But the 
two are interdependent, and for the best work consideration must be given to both In this 
book, however, the attention given to alloys is not of the best, nor is the enquirer referred to 
other treatises where he may find more detailed information. The iron-carbon diagram is, 
indeed, explained, but in language understood only by the man trained in such work, and its 
incidence to foundry work is not clearly dealt with. As for equilibrium diagrams of non-ferrous 
alloys, there is but one, and that of some antiquity.

Despite these criticisms, however, there is much to commend the book. I t  is, moreover, 
clearly printed, and the diagrams, illustrations, and photomicrographs are well done.

—W. A. C. Newman.

Formerei und Giesserei. Von A. V elten. (Spanlose und  spanabhebende 
Form ung in  M aschinenfabriken. Die A rbeitung der M etalle durch  Giessen, 
Schm ieden, Schweissen, H ä rten , u n d  d u rch  W erkzeuge u n d  W erkzeug
m aschinen. A.— Spanlose F orm ung der M etalle in  M aschinenfabriken durch  
Giessen, Schm ieden, Schweissen, u n d  H ärten . B and  I .  Med. 8vo. Pp. 
148, w ith  254 illu stra tio n s. 1933. Leipzig : M ax Jänecke. (R.M. 3.20.) 
This is the tenth edition of this small book, which is in itself a testimony to its utility and 

general acceptance. Advantage has been taken of republication to revise and extend the con
tents very considerably. The central idea still kept in mind has been to provide the young 
engineer with a concise explanation of foundry processes. The particular volume deals with the 
methods of forming metals and alloys by melting and casting, and is divided into three main 
sections, dealing, respectively, with iron, steel, and non-ferrous castings. In each section a 
comprehensive exposition of moulding, melting, types of furnaces, and methods of pouring the 
metal into the moulds is given. Especial attention is paid to the characteristics of suitable 
moulding sands and to their preparation, and also to the making of different types of cores. 
Although the portion of the book which deals directly with non-ferrous work is comparatively 
small, there is much throughout the other parts which is applicable; but perhaps the worst
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feature is the brevity with which descriptions of the properties of non-ferrous materials have 
been attempted. The thumb-nail sketches given are not nearly adequate, and may, in some 
cases, actually be misleading. A special description of pressure and die-casting is included. 
Throughout the book the diagrams and illustrations are clear, and at the end there are some 
special photographic reproductions of modern machines for foundry work. W. A. C. INÊ  man.
Mitteilungen aus dem Giesserei-Institut der Technischen Hochschule, Aachen.

H erausgegeben von E . Piw ow arsky. D r it te r  B and . 1934. A achen : 
Achener Verlags- u n d  D ruckerei G esellschaft.
This is a collection of reprints of 29 papers on foundry subjects published by Dr. Piwowarsky 

and his collaborators in various technical journals during 1932 and 1933. The papers are 
printed in the type and style of the journal in which they were published, and the pages are 
numbered as in the original ; one paper is written in French and one in English, the remainder 
in German. Only one paper, tha t by Nipper on the gas absorption of cast aluminium alloys, has 
any non-ferrous interest. To the general foundryman, and more particularly to those interested 
in casting iron and steel alloys, this collection of papers should prove very useful, since it saves 
reference to a large number of periodicals, and the papers contain much valuable practical 
information of recent developments and improvements in foundry technique.—A. R. Powell.
Technologie des Aluminiums und Seiner Leichtlegierungen. Von Alfred von 

Zeerleder. Med. 8vo. P p . 289, w ith  204 illu stra tio n s. 1934. Leipzig: 
Akadem ische V erlagsgesellschaft m .b .H . (B.M. 14.)

Recent years have seen a number of important additions to the literature of aluminium and 
its alloys, and the needs of the specialist are now fairly well catered for. The present little 
volume makes no claim to compete with these larger works, but aims rather a t bringing the 
merits and properties of light alloys to a wide circle of potential users. To force within a space 
of 250 pages a complete account of the technology of the metal and its alloys has required drastic 
compression, but even so there is much of interest in this book for the specialist, and it should 
prove most valuable to those less well informed on the subject.

Although the scope of the book is wide, perhaps its greatest interest lies in the excellent 
account it  contains of the various processes of fabrication. The first two chapters, which deal 
with the reduction process and constitutional theory, are too brief and superficial to be of any 
value, but the ensuing chapters, taken as a whole, give a remarkably complete, concise, and 
up-to-date review of the properties, fabrication, and treatm ent of light alloys, including protec
tion from corrosion. They show what can be done with aluminium and how to do it, and in 
these respects we know of no corresponding work in the English language.

To those, therefore, to whom the language is no bar, Dr. von Zeerleder’s book can be heartily 
commended, and we might add that his style Is so extremely lucid, and the elucidation of the 
text so admirably assisted by numerous clear illustrations, tha t the book should be intelligible 
even to those possessing but the minimum knowledge of the language. I t  is not free from minor 
errors and inaccuracies, hut these will no doubt be corrected in future editions.—A. G. C. Gwyer.
La Fonderia D’Alluminio. B y Carlo Panseri. B oy  8vo. P p . xv i +  582, 

w ith  307 illu stra tio n s. M ilano : U lrico H oepli 1934. (L. 65.)
The author of this book on the founding of aluminium and light alloys is well known by his 

numerous papers and researches on metallurgical subjects, especially light alloys, and here lie 
sets out his wide knowledge of the subject for the benefit of workers in the light alloy foundry. 
I t  is not only a technical book, but a scientific work in the widest sense of the word, since the 
technique involved in the production of sound castings of aluminium and its alloys is elaborated 
in the light of the most modern and comprehensive metallographic science. The first part deals 
with the most important aspects of metallography (crystal structure, equilibrium diagrams, the 
melting and freezing of alloys, thermal analysis, formation of dendrites, segregation) as applied 
to aluminium alloys. The scientific facts are well combined with practical details, and this 
feature, which is the most important and really excellent characteristic of the book, becomes 
more and more evident in the following chapters, in which the mechanical properties, resistance 
to corrosion, heat-treatment, control of castings, Ac., are described. The second part of the 
book deals with the various foundry aluminium alloys, for general use, for resistance to corrosion, 
and for heat resistance (piston alloys). The third and fourth parts are of a more practical 
character and discuss the technical problems of the foundry, from melting furnaces to moulding 
technique, and the refining of aluminium alloys. There is a useful appendix on standards of the 
A.S.T.M. and B.S.I. The book contains also much hitherto unpublished material which should 
be of great interest for the research worker, e.g., a  table with the Mylius values for numerous 
aluminium alloys Throughout the book the descriptions are accurate and concise, and many 
excellent photomicrographs are reproduced ; the printing leaves nothing to be desired, and the 
paper and illustrations are of high quality.

The book should be much appreciated by all who are acquainted with aluminium alloys in 
the works, foundries, or laboratories, as it is a very well written treatise on metallography and 
founding technique of all the most interesting alloys of aluminium.—G. GtJZZONI.
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The Alloys oi Iron and Tungsten. B y J .  L. Gregg. (Alloys of Iro n  Research,
M onograph Series.) Med. 8vo. Pp. xii +  511, w ith  184 illustra tions.
1934. New Y ork : M cGraw-Hill Book Co., I n c . ; London : M cGraw-Hill
Publish ing Co., L td . (36s. net.)
This is the third volume of the monograph series, the first being “ The Alloys of Iron and 

Molybdenum ” (1932) and the second “ The Allbys of Iron and Silicon ” (1933).
The very heavy task of collecting in one volume, and in systematic form, the published data 

on the alloys of iron and tungsten has been carried out very thoroughly. The book is more in 
the nature of a dictionary than a text-book, and as such will be of considerable value to all 
engaged in research on special steels, and to many requiring specific information on these 
particular alloys. I t  is evident, however, tha t there is a great deal of work yet to be done to 
complete our knowledge of these alloys.

The book is divided into chapters dealing with, first, the binary and then the ternary alloys 
of iron, tungsten, and carbon, constitution, properties, and preparation being dealt with in each 
case. About half the book is devoted to various aspects of the structure and uses of the special 
tungsten steels. The book can be strongly recommended for what it is, namely a summary of 
published work. One could have wished that it was presented in a more critical manner, and 
one feels that the author himself is not expert in certain fields but leaves the reader to discrimi
nate between the results and opinions of the different authors quoted. This feeling is enhanced 
by the frequent references to “ private communication ” and “ according t o  in conversa
tion.”

The sections dealing with constitution are invariably excellent. Those dealing with the more 
practical aspects of preparation and manufacture are much weaker. For example, the manu
facture of pure tungsten for electric lamps is described in detail, but the methods actually used 
for making tungsten for steel-making are merely outlined. Again, the manufacture of tungsten 
steels is completely dismissed in about a dozen pages. Some of the data might be more con
veniently arranged. On p. 140 there are three tables of analyses of ferro-tungsten, one arranged 
horizontally and two vertically, and even in these the order of the elements is changed. I t is 
almost impossible to compare the results in the different tables.— C. J. S m i t h e l l s .

Die Walzenlager. Von E rich  Becker. Pp . 96, w ith  53 illustra tions in  th e  tex t. 
1933. H alle (S aa le ): M artin  Boerner. (R.M. 5.)
This little book gives an extremely interesting and detailed study of rolling-mill bearings— 

their materials of construction, design, lubrication, and treatment—partly mathematical, but 
eminently practical. I t  is significant of this age of specialization that such a book could be 
either written or published. Much of the material has been collected from engineering and 
metallurgical journals (mainly German), but the author has obviously himself made a detailed 
study of the subject, and the book is much more than a mere collection of data already available. 
Its primary interest is for the engineer who is specializing in rolling-mill design and building, 
but it will well repay close study by works’ metallurgists and engineers.

The sections dealing with lubrication, for example, are vitally important, and the author 
does well to suggest in his introduction its value for those actually in charge of rolling-mill 
operating. One fears that since the book is in German, few such workers in England will be 
able to avail themselves of it.

The latter section of the book deals with the modern development of roller bearings in 
rolling-mill construction, and can be specially commended to the attention of those responsible 
fo r  new mill plant and extensions.—W . It. B a r c l a y .

Die Verchromung, unter besonderer Berücksichtigung ihrer Anwendung im 
Automobilbau. Von 0 .  B auer, H . A rnd t, u n d  W . K rause. 8vo. Pp. 256, 
w ith 216 illu stra tions. 1934. B e rlin : M. K ray n . (Geh., R.M . 2 0 ; geb., 
R.M. 22.)
A full account is given of an investigation carried out for the German National Automobile 

Manufacturers’ Association, assisted by the Ministry of Transport, on the quality of chromium- 
plated motor-car fittings. A large number of typical industrial samples were provided, and 
others were specially prepared as representing coatings which could be prepared under optimum 
conditions. Particular attention was paid to estimating the appearance, adhesion, hardness 
and the resistance to wear, high temperatures, and corrosion. Special methods were devised 
for testing, and measurements were made of the thickness both of the chromium plate and of 
the intermediate coatings.

The results of these important investigations are fully described, and they form a valuable 
record of existing practice and a guide to possible limits of standardization.
Physical Constants. Selected for Students. B y W . H . J .  Childs. Post 8vo. 

Pp. viii +  77. 1934. L o n d o n : M ethuen and  Co., L td . (2s. 6d. net.)
It is difficult to know exactly to whom this little booklet will appeal. I t appears as one
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of a series "  intended to supply readers of average scientific attainments vuth a compact state
ment of the modern position in each subject.” Where and how this book fits into such a series 
is more than I  can tell. Judged entirely on its merits as a collection of physical constants, it 
has very little to commend it. I t  is altogether too restricted in its scope, conforming with 
the author’s contention tha t “ i t  is the experience of most students and research workers that 
the constants which are in everyday use are so limited in number tha t they could be collected 
into quite a small volume.” Tables included which will be of most use to metallurgists are 
those relating to  elastic constants, thermal conductivities, expansion coefficients, magnetic 
properties, and resistivities. Fourteen pages, almost a fifth of the book, are devoted to tables 
of logs and anti-logs, trigonometrical functions, reciprocals, and squares. There are a number 
of errors tha t should be corrected in a second edition. Thus (p. 3), the unit of volume is now 
the milli-litre, not the c.c. The definition of work on pp. 3 and 4 is meaningless. The electro
magnetic unit of charge (p. 4) is defined in terms of current. W hat shall we say of resistance, 
defined as “ allows unit E.M.F. to  produce unit current,” and e.m.f. defined as “  confers on 
1 e.m.u. the power to do 1 erg of work ” ? The unit of magnetic field strength is now the oerstedt, 
not the gauss (pp. 5 and 45). One Baumé scale of densities is referred to  on p. 24 : I  know at 
least 30 such scales. The book contains seven useful nomograms. Despite this feature, I 
am unable to see what useful purpose it  may serve, “ e t que diable fait il dans cette galère?”

—J. S. G. Thomas.
Annual Reports on the Progress o£ Applied Chemistry. Vol. X V III .— 1933. 

D em y 8vo. P p . 770. 1934. L ondon  : Society of Chem ical Industry .
(12s. 6d. ; m em bers, 7s. 6tZ.)
The volume deals with the progress during 1933. The m atter is sub-divided into 25 sections 

as in previous years. Bach section deals with a branch of applied chemistry, and is written by 
an expert in tha t branch of the subject. This year there is no report on explosives, otherwise 
there is no change in the field covered last year. The work of compilation has been done with 
discretion and thoroughness. Among the sections we may notice those on the non-ferrous 
metals (19 pages), by A. B. Powell; electro-chemical and electro-metallurgical industries (35 
pages), by S. Wemick; and refractories, ceramics, and cement (21 pages), by T. B. Lynam and 
w  j  Rees.

The whole of the material considered has been dealt with faithfully and carefully, so that 
the volume presents a clear, reliable, and illuminating account of the year s progress. The 
present volume exceeds its immediate predecessor in size by about 50 pages. The book is a very 
valuable production, useful to chemists as a whole, but particularly useful to those engaged in 
industrial chemistry. The thanks of the body of chemists are due to the Society of Chemical 
Industry for once more procuring for them so excellent and concise an account of what has been 
happening on the industrial side of their subject during the past year. This is a volume which 
must find a place in the libraries of all chemical works, and should also be found in the possession 
of all chemists. I t  can be very warmly recommended.—J a m e s  F . S p e n c e r .


