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|.—PROPERTIES OF METALS
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*Compression ol Aluminium and Aluminium Alloys. A. von Zeerleder,
R.Irmann, and E. von Burg (Aluminium, 1936,18, (2), 41—18).—Tho behaviour
of aluminium and yarious binary and polynary aluminium alloys under
compression in tho Amsler machino (static) and under the drop-hammer
(dynamie) at yarious temperatures and at yarious rates of compression is
shown graphieally, and compared with that of yarious other metals and alloys.
The forco rcauired in kg./mm.2to produce a reduetion of 50% by compression
is as follows for tho temperatures given : 99-5% aluminium, 1-3-0-8 (500°-
550° C.), brass 2-0-0-8 (700°-800° C.), Anticorodal 2-8-1-9 (450°-500° C.),
copper 4-0-2-6 (700°-800° C.), Ayional D 4-1-3-8 (420°-440° C.), Peraluman
2 4-8 (420°-440° C.), iron 5-0-4-0 (1000°-1100° C-), and Peraluman 7 5-0
(420°-440° C.)—A. R. P.

+Photoelectric Effect of Aluminium Films Eyaporated in Vacuum. E.
Gaviola and John Strong (Pliys. Rev., 1936, [ii], 49, (6), 441—143).—Aluminium
films were prepared in a high yacuuin, and their photoelectric properties were
studied. The photoelectric threshold was determined as 2830 A., and a
selective maximum found near 2700 A. The longer wave-lengths of preyious
yalues for the threshold aro probably duo to tho presence of oxide films, but
the present yalues cannot bo considered as characteristic of puro aluminium,
sifce iron was present in tho eyaporated film to the cxtent of at least 0-2% by
weight.—W. H.-R.

jBeryllium. It. Gadeau (Rev. Aluminium, 1936,13, (77), 17-24).—Sec Met.
Abs., this vol., p. 74.—J. H. W.

Velocity Distribution of Photo-Electrons Emitted by Composite Csesium
Cathodes. A. 1. Pjatnitzki and P. W. Timofeew (Physikal. Z. Sowjetunion,
1936, 9, (2/3), 187-197).—[In German.] The yelocity distribution of photo-
electrons emitted by oxygen-ea;sium and sulphur-cicsium photo-cathodes duo
to the incidence of monochromatic light is found to depend on tho wave-length
of the light and on the structure of the cathode.—J. S. G. T.

*Revision of the Atomie Weight of Germanium. n.—Analysis of Germanium
Tetrachloride. O. Honigschmid and K. Wintersberger (Z. anorg. Chem., 1936,
227, (1), 17-24).—Cf. Met. Abs., this vol., p. 31. The valuc found was 72-59.

—A. R. P.

The Properties and Uses of Lead [continued]. R. S. Russell (Modern
Engineer, 1935, 9, (11), 499-500; (12), 555-557; 1936, 10, (1), 39-40).—See
also Met. Abs., 1935, 2, 658. The chief problcms of tho lead industry are
thought to be intercrystalline cracking and tho need for better physical
testing methods, for better understanding of methods of casting and working,
and for a more oxtensive knowledge of the alloys of lead. Eacli of theso
problems is briefly discussed. Intergranular failure is said to bo duo to fatigue,
stress-corrosion, or stressing after high-temperature annealing. The types
of physical test which are proposcd for developtncnt are creep tests, grain-size
measurenient, and determination of tendency to rccrystallize. Casting tem-
perature, pouring technigue, and deoxidation are the important factors in
casting lead. Rolling at temperatures aboyo 150° C. is not reeommended,

* Denotcs a paper describing tlie results of original research.
f Denotes a first-elass critical reyiew.
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but extruding dies arc kex)t at 150°-200° C. The most important alloys are
the binary combinations with copper, silvcr, and tellurium, and the rccently
developcd ternary alloys with antimony and cadmium, and tin and cadmium.
Tho properties of these alloys aro briefly doscribcd.—H. W. G. H.

*The Properties of Heusler’s Alloy, and the True Specific Heat of Manganese
and Its Discontinuity. J. R. Ashworth (Proc. Pliys. Soc., 1936, 48, (3), 456-
468).—Values of the] density, intensity of magnetization, eritical temperature,
Curie’s constant, electrical resistivity and its temperature coeff., thcrmoelcctric
power, and mean and true specific heat were determined at certain tempera-
tures up to about 500° C. A large discontinuity is found in the yalue of the
true specific licat of manganeso at about 350° C., which is noarly the critical
temperature of tho Heusler alloy (360° C.). Tho heat capacity of the alloy is
the sum of the heat capacities of its constituents both below and above the
critical temperature.—J. S. G. T.

+Surface Tension of Mercury in the Presence of Nitrogen, Hydrogen, and
Carbon Dioxide. Marie Kernaghan (Phys. Rev., 1936, [ii], 49, (5), 414).—
Abstract of a paper read before tho American Physical Society. Tho surface
tension of mercury was again checked and found to bo 476-5 dynes/cm. at
20° C. Tho results obtaincd in the presence of tho gases are summarized in a
table.—S. G.

+Adsorption of Gases on Mercury. R. S. Burdon (Proc. Phys. Soc., 1935, 47,
(3), 4607170).—Adsorbed carbon dioxido or hydrogen to tho extent of a inono-
molecular layer are retained by a mercury surface on oyacuation. The
adsorption is readily obseryed when the mercury surface is formed in a gas,
but not when tho gas is admitted to a surface which has been formed in a
yacuum. It seems more probable that this is due to something acting as a
contamination than to somo inherent property of the mercury causing changes
in tho transition layer at tho surface. |If moro than a single layer of gas
moleeulcs condenses on the surface, the subsegucnt layers are lost on evacua-
tion. No single theory explains the complex phenomena obsorvcd.—S. G.

+Adsorption of the Heavier Rare Gases by Mercury. Hans M. Cassel and
Kurt Nougobaucr (/. Physical Chem., 1936, 40, (4), 523-529).—The surface
tension of mercury in contact with either krypton or xenon was determined at
temperatures between 235° and 293° K. Values of the heats of adsorption of
the respcctive gases were deriyod as follows : krypton, at 239° K., 2700 cal.;
xenon, at 245° K., 345° cal.; at 263° K., 3350 cal.; at 283° K., 3400 cal.

AT.S.G. T.

+The Change of Electrical Resistance of Nickel with Temperature. S.
Velayos and H. Bittel (Boi. acad. cienc. exacta-s, fis. quim. not. (Madrid), 1935,
1, (3), 5-9; C. Abs., 1936, 30, 2819).—The electrical resistance of nickel was
measured from — 190° to 570° C. by using a Wolff precision potentiometer.
The precisionis 1: 10,000 in the region of the Curie point, which is 353-6 + 0-3°
for carbonyl nickel. Measurements on ordinary nickel agree when corrections
for purity are made.—S. G.

Curie Ferromagnetic Point of Thin Layers of Electrolytically Deposited
Nickel. St. Procopiu and T. Farcas (Ann. sci. Univ. Jassy, 1935, 20, 75-82;
C. Abs., 1936, 30, 2438).—The Curie pointis 17° higher for thin layers of nickel
than for thick layers. This inerease is attributed to the internal pressure of
the thin layers. This pressure inereases the number of atoms which surround
the magnetic atom so that tho energy of cohesion of tho magnetic atom is
inereased. The Heisenberg formuta explains the experimental results fairly
well.—S. G.

+0On the Change of Thermal Energy Due to Magnetization in Ferromagnetic
Substances [lron, Nickel, Cobalt, Steels, Nickel-lron Alloy]. Tosihiko Okamura
(Sci. Rep. Toéhoku Imp. Univ., 1936, [i], 24, (5), 745-S07).—[In English.] Tho
absorption or eyolution of heat accompanying the magnetization of iron,
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nickel, cobalt, stcel, K.S. magnet stecl, nickel-iron alloy, and iron single
crystals was determined. The thermal phenomenon compriscs two typcs of
heat change, one rcversible (the magneto-caloric cflect), the other irrovcrsiblo
(duo to magnetic hysteresis). These two have bcen separated from ono
anotlier. In initial magnetization, irreyersible heat curves aro similar to each
other and to the magnetization curve. The reversible heat curves, plotted
against tho magnetic field, arc all similar for iron, the steels, and nickel-iron
alloy. In wcak fields, heat is absorbed; the amount incrcases at first,
reaches a maximum, then dccreases, and finally changes to eyolution. In
cobalt, heat absorption alone is obseryed. In the case of cyclic magnetization
starting from maximum fields, irreyersible effects appear only as tho field
approaches zero value. When the field assumes negativo values, licat evolution
is eonspicuous.-—J. S. G. T.

*The Ferromagnetism of Nickel. J. C. Slater (Phys. liev., 1930, [ii], 49, (7),
537-545).—Theoretical. The calculations of Krutter (ibid., 1935, [ii], 48, 664)
for electron energy bands in crystals of copper are extended, and applied by
extrapolation to tho next element nickel, which has the same (face-centred
cubic) structure. Tho results show that a ferromagnetie state is stable for
nickei. Further cxtrapolation into the iron group is moro speculative, but
indicates that ferromagnetism will persist only for a few elements, and that
tho change to a non-magnotic metal will occur near to the position in the
Periodic Table occupied by iron; the actual change occurs between iron and
manganese. The criterion for ferromagnetism is the existence of inner in-
complete electron shells (tho id shell for the iron group) which are smali
compared with the distance between tho atoms. Tho calculations are mado
from the generat point of view ofthe Bloch theory with the electrons trayersing
the whole crystal, and S. doubts whether the Heisenberg type of theory
depending on wave functions surrounding the individual atoms could account
for the faets in any simple way.—W. H.-R.

Magnetic Viscosity [in Nickel and Iron]. C. W. Heaps (Phys. Rev., 1936,
[ii], 49, (5), 409).—Abstract of a paper read before the American Physical
Society. Barkhausen jumps of magnetization in nickel and iron may con-
tinuo to occur for 20 or 30 seconds aftor the magnetizing force has become
constant. This phenomenon appears to be a type of magnetic yiscosity which
cannot be caused directly by eddy currents. A possiblc explanation is given.

—S. G.
+Comparison of the Velocities of Difiusion of Hydrogen and of Deuterium
Through Heated Platinum. Ren¢ Jouan (/. Phys. Radium, 1936, [vii], 7, (2),
101-106).—The vyelocity of difiusion of lieayy hydrogen through heated
platinum is found to bo £ of that of ordinary hydrogen at all temperatures
between 450° and 950° C.—J. S. G. T.

*The Photo[-Electric] Effect in the Case of Selenium Blocking Layers. P.
Gorlich (Z. tech. Physik, 1935, 16, (9), 268-271).—Conditions necessary for the
production of the maximum current by selenium blocking layers aro inyesti-
gated. The most satisfactory thickness of the semi-conducting layer is about
008 + 0-01 mm. The formation temperaturo is, in the case of pure selenium,
about 218°-219° C. Preferably the blocking layer electrode should not make
completc superficial contact with the selenium film, but there should be
between them regions of high resistance due to tho presence of gaseous atoms.

—J. S.G. T.

*An Abnormal Electrical Conductiyity in Powdered Tellurium. C. Hawley
Gartwright (Phys. Rei\, 1936, [ii], 49, (6), 443-448).—Pure tellurium powder
contained in a capillary glass tube was mechanically compressed between two
steel pistons. At a pressure of 1000 kg./cm.2the specific electrical conductiyity
of the powder is about ten times greater than that of a single crystal under the
same pressure. This anomalous conductiyity of the compressed powder is
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much less marlced in impuro tellurium. Tho effects of particie size, surfoco
conditions, surrounding medium, and length of spccimcn were examined, and
possiblo oxplanations aro discussed.—W. H.-R.

Titanium and Its More Useful Compounds. Robert M. McKinney and
Willard H. Madson (./. Chem. Eclucalion, 1930, 13, (4), 155-159).—Describes
the history and occurrence of titanium, the more important methods for the
detection and quantitative determination of the metal, its chemistry and
recent devclopments, and tho applications of its compounds.—J. H. W.

+Contact Potential Measurements on Tungsten Filaments. Da<vid B. Lang-
muir (Phys. le.v., 1936, [ii], 49, (6), 428—135).—Changes in contact potential of
tho surface of a tungsten filament have been estimated from emission data
obtained from a tube containing two filaments. The effects of temperature and
tho amount of thorium on the surface were studied. Both activated and de-
activated thoriated tungsten surfaces show an inereasingly negative contact
potential (inereasing work-function) with increase of temperature, but pure
tungsten seems to show a temperaturo coeff. of opposite sign.-—W. H.-R.

*An Electron Microscope for Filaments : Emission and Adsorption by
Tungsten Single Crystals. R. P. Johnson and W. Shockley (Phys. Rev., 1936,
[ii], 49, (6), 436-440).—An electron microscope is described for smali cylin-
drical filaments. Tho wire is mounted in tho axis of a glass tube with fluor-
escent materiat on its insidc wali. The emitted eleetrons are drawn to tho
wali so rapidly that their initial non-radial vclocity components cause littlo
deviation from a strictly radial path, and tlie fluorescent lining produces an
electron image of the wire magnified radially, but not longitudinally. Drawn
wires always show prominent dio marks unless tho surfaccs havo been smoothed.
Tho emission from single crystals depends systomatically on crystal orienta-
tion. Tho results confirm that drastic heat-treatment is necessary before
cliaracteristic results aro obtained. Experiments are described with thoriated
tungsten wires, and with wires activated in ca:sium and potassium vapours.

—W. H.-R.
+Measurement of the Saturation Current of High-Emission Incandescent
[Tungsten] Cathodes. Emerich Patai and Gabor Frank (Z. tecli. Physik, 1935,
16, (9), 254-262).—Apparatus for determining tho saturation current of high-
etnission incandescent cathodes is described. Preliminary determinations of
tho Richardson constants of tungsten over a temperaturo rango up to 2600°
(abs.) agree with results obtained by Langmuir and Jones.—J. S. 6. T.

*Brittleness [Cold-Shortness] of Metals at Low Temperature. Yoshio Fujii
(Japan Niekel Bev., 1936, 4, (2), 371-375).—[In English and Japanese.]
Summary of a paper proviously published in Japanese only (sec Met. Abs.,
1935, 2, 369).—S. G.

+A New Attack on the Problem of Fatigue of Metals Using X-Ray Methods
of Precision. H. J. Gough and W. A. Wood (Proc. Roy. Soc., 1936, [A], 154,
(S83), 510-527).—The charactcristics, as revealed by precise X-ray analysis,
of normalized mild steel, after its subjection to cyclcs of safe and unsafe ranges
of (1) altcrnating torsional fatigue stresses, and (2) dircct stresses (tension and
comprcssion) are investigated. The torsional tests show that the application
of stress cyclcs of + 9-7 tons/in.2results in a progressivo change of structure.
The change involves a dislocation of the grains into components which aro
tilted by amounts up to 2° (approx.) from tho parent grain. In addition,
finely-dmdcd crystallites of sizes of the order 1 0 cm. aro produced and are
oriented at random. These changes are not a secondary effect of the largo
fatigue cracks. The dislocation of the grains into smali units, which refiect
independently an incidental X-ray beam, distinguished quite sharply tho
unsafe from the safe rango of stress when cyclcs of reversed torsional stress are
applied. Similarly in the direct stress tests, the unsafe range is distinguished
from the safe rango by changes of grain structure affecting the X-ray spectrum.
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Thcesc changces start with the dislooation of tho grains and end in their eomplcto
breakdown to a degree depending on the applied range of stress. Tho changcs
arc similar to those rccorded for the torsional tests but show a slowcr gradation
with inereasing ranges ofstress; this is probably duo to the valuc of the fatigue
limit being, relatiyely, more removed from the static yield pointin direct stress
than in torsion.—J. S. G. T.

*The Solubility of Metals in Crystals of Their Halogen Compounds. G.
Tammann (Liglit Metals Research, 1936, 4, (19), 320).—Abbrcviatcd translation
from Z. anorg. Cliem., 1935, 226, (1), 93 ; see Met. Abs., thisvol., p. 112.—J. C.

The Calculation of Atomie Weights from Nuclear Reaction Energies. H. A.
Wilson (Proc. Roy. Soc., 1936, [A], 154, (883), 560-563).—It is shown that
atomie weights (with O10 = 16) can be calculatcd from nuclcar reaction energies
without making use of atomie weights obtained by other methods. The
atomie weights of 18 light elements, including lithium and beryllium isotopes,
arc dcrived in this manner and agrcc closely with those obtained by Bethe and
by Oliphant, Kempton, and Rutherford from mass spectrograph data.—J. T.

*The E.M.F. of Movement of Metals in Water and Their Electrokinetic
Potential. Stéfan Procopiu (Compt. rend., 1936, 202, (16), 1371-1373).—It
has been shown (J. Chim. phys., 1930, 27, 29) that the displacement of a metal
in water in which it is immersed gives rise to an e.m.f., e, equal in magnitudo
and sign to tho electrokinetic potential, ¢, of the samo motat in water. The
sign is determined by the ratio of the solution potential of tho metal to that
of hydrogen. |If Or = the thermodynamic potential of the motal at rest,
and em= that of the metal in movemcnt, then e —zm—£r= X. The e.m.f.
of movcment, negative for silver and coppcr, and positive for lead, niekel,
iron, aluminium, and zinc, has a definite valuo for a ncwly-formcd celi, but
this value tends to diminish with the time after agitation. It increases at
first rapidly with the spoed of tho clcctrodo in water and appears to tend to
a limiting yalue for high speeds. The e.m.f. of movcment in agueous solu-
tions of ordinary sugar does not vary with tho time, probably bccause tho
sugar protects the metal from oxidation. The dielectric constant of the
liguid diminishes with e (and £). The gas dissolyed in tho water alTecls tho
e.m.f. of movement and tho time during which the movcment takes place.
This last fact shows that tho valuo of the electrokinetic potential also depends
on chemical reactions at tho contact of the metallic particlcs and the liguid.

—J. H. W.

The Theoretical Calculation of Normal Potential of Metals and Henry
Constant of lons. Ituré Uhara (Phil. Mag., 1936, [vii], 21, (143), 958-976).—
The Henry constant is thus defined : the cauilibrium vapour pressure of an
ion, present in concentration c', in solution, is given by c'/k, where k is Henry’s
constant. Expressions for tho normal potentials of metals in solution aro
derivcd therinodynamically, and values calculated from hcat of formation and
solubility of slightly soluble compounds of metals are compared with values
already given in the literaturo of the subject. Parallelism is found between
values of tho Henry constant and the heat of hydration of tho respectivo ions.

—J.S.G. T.

Application of Arkadiew’s Method for the Elimination of the Skin Effect to
the Investigation of Dynamical Magnetization Curves. O. Yeletzkaia (Z.
Physik, 1936, 99, (7/8), 569-575).—Curves of magnetie permeability taken at
acoustic and radio-freguencies aro determined and analyzed. Tho skin cffcct
appears to accompany the incidenco of magnetic yiscosity. The permeability
curves, freed from the skin effect, and tho hysteresis losses agree in the case
of weak fields with the corresponding curyes yielded by tho theory of magnetic
yiscosity.—J. S. G. T.
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Il —PROPERTIES OF ALLOYS

(Continued from pp. 11G-153.)

*Expansion of Light Metals for the Pistons of Internal Combustion Motors at
the Operating Temperature. C. A. Maresca (Induslria meccanica, 1936, 18,
1-5; C. Abs., 1936, 30, 2892).—The expansion coeffs. of tho most used alu-
minium alloys wero measured for the interval  20°to + 275° C. and are given,
together with tho naturo of the heat-treatment and the Brinoll hardness of tho
materiat. A modified method for measuring the temperaturo with tho
Chovenard instrument is described.—S. G.

*Study of [the Constitution and Properties of] Certain Aluminium-Chromium
Alloys. Soji Hori (Tetsu to Hagane, 1936, 22, (3), 194-200).—[In Japanese.]
See Met. Abs., this vol., p. 147.—S. G.

Bibliography of Literature on the EfEect of Aluminium in Cast Iron. R. W.
Woodward; annotated by J. W. Bamfylde (Duli. Drit. Cast-lron Res. Assoc.,
1936, 4, (7), 264-271).—51 references are given.-—S. G.

Alumag. Aluminium-Magnesium Alloy Resistant to Corrosion. H. Rogez
(Metaux, 1935, 10, (124), 358-368).—The Alumag alloys (aluminium with up
to 8% magnesium) are casily worked and liave mechanical properties com-
parable with those of light ailoys containing copper, the liigli-resistance alloy
having a breaking stress of 40 kg./mm.2 and an elongation of 27-30%, while
tho values for the low resistance alloy are 32-34 kg./mm.2 and 26-28%,
respectiyely, in the annealed state. The methods of working, cleaning, and
soldering these alloys, and their applications are described. To seeuro the
desired properties, tho alloys must bo manufacturcd and worked under eare-
fully controlled conditions, and only high-purity materials used for their make-
up.—J. H. W.

*Compression of Aluminium and Aluminium Alloys. (v. Zeerleder, Irmann,
and v. Burg.) See p. 193.

*The Eutectic Compound of Antimony and Lead. Otakar Quadrat and Jan
Jiriste (Chem. Listy, 1935, 29, 304-308; C. Abs., 1936, 30, 2537).—Using 3 kg.
ingots 110 mm. high containing 19-55,15-00, and 12-89% antimony, the authors
cooled tho mixturo slowly, measured tho temperature changes, and analyzed
chemical samples of tho alloy from 30 parts of the ingot. Although it was
expected to find an accumulation of antimony in the surface layer in tho
12-89% antimony alloy, for this is tho composition of the eutectic mixturo
given in the literature and is based on metallographie analysis, a concentration
of antimony was found (after chemical analysis) from 17 to 34% in all 3 alloys
to about 0-1 ofthe depth of tho ingot; below this level the composition ranged
from 11-36 to 11-69% antimony. Photomicrographs of tho homogoneous
portion of tho ingot are given which show that the antimony is complotely
separated from the pure eutectic. Possible errors in chemical analysis, tho
presence of impurities in tho original metalloids, and tho efiect of the rate of
cooling on tho analyseswere investigated toaccount for the discrepancy in the
composition of tho eutectic. All investigations confirmed tho chemical
analysis showing a outectie composition of 11-4-11-5% antimony. Tho
authors urge that tho composition of 13% antimony based on metallographie
studies bo corrected to 11-4% antimony based on chemical analyses.—S. G.

*The Properties of Heusler’s Alloy, and the True Specific Heat of Manganese
and Its Discontinuity. (Ashworth.) See p. 194.

*[Contribution] to the Knowledge of Copper-Tin Alloys. Carl Haase and
Franz Pawlek (Z. MetaUhunde, 1936, 28, (4), 73-80).—Cold-rolling or drawing
of bronze with more than 5% tin foUowed by a low-temperature anneal leads
to decomposition of tho solid solution. This effect has not been preyiously
observcd since annealed alloys were always used for tho test, and even very
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prolonged low-temperaturo annealing fails to bring these to a state of eguili-
brium below 400° C. The courso of the precipitation of cold-worked alloys has
been followed by determinations of the speeifle resistance and Brinell hardness,
and by micrographic and X-ray methods. The higher tho dcgrec of super-
saturation the lower is the minimum degree of reduction necessary to produce
precipitation, and the higher the degreo of reduction above this minimum tho
moro rapid is the rate of precipitation and the shorter the time of ineubation.
Rccovery from the effeets of cold-work and recrystallization above 300° C.
results in a retardation of tho rate of precipitation so that the accelerating
effect of the higher temperaturo is to a large extent nullified. The changes in
electrical resistance produced by recovery from cold-work and by precipitation
are separatety recorded on the annealing curve and show that precipitation is
a continuous single-phase process. Very little change in the hardness occurs
during precipitation, but characteristic changes in tho microstructuro can bo
observed. Measurements of the lattice parameter and of the electrical resist-
anco of alloys subjected to a very prolonged anneal show that tho solid solu-
bility of tin in copper is 13-5% at 400° C., 10-9% at 350° C., 5-5% at 300° C.,
2-8% at 250° C., and about 1-2% at 200° C. Below 350° C. tho precipitated
phaso is Cu3Sn, but above 370° 0. it is S (CualSn8) which decomposes below
350° C. into a -j- Cu3Sn. Tho Cu3Sn precipitated at 300° C. has an hexagonal
structure with a — 2-7523, ¢ = 4-3203 A., c/a = 1-5697.—A. R-. P.

|On Lead-Bronzes. Willi Claus (Z. Metallkunde, 1936, 28, (4), 84-91).—The
structure, physical, and mechanical properties, and methods of testing lead-
bronzes, both simple and special, are dicussed at some length with reference to
recent work and patpnt literature, and an account is given of the theory of
segregation in systems which are heterogeneous in the liguid state; an
annotated bibliography of 30 references is included.—A. R. P.

*Brinell Hardness, Resistance to Wear and Ability to Slide [Brasses and
Bronzes]. Fritz Brobeck (Giesserei-Praxis, 1936, 57, (17/18), 191-194).—
Read before the Fachgruppenyersammlung Giessereimeister. The dependence
of resistance to wear on Brinell hardness was inyestigated by determining
the wear on worm wheels, 77 mm. in diameter and having 27 teeth, made of
various cast bronzes and brasses, and working against steel worms. Contrary
to the widely held belief, it was found that there is no relation between the
resistance to wear and the Brinell hardness of these alloys.—J. H. W.

Residual Stresses and Corrosion Cracks in Metals [Brass]. L. Sergeev and
F. Vittmann (Tech. Physics U.S.S.R., 1934, 1, (1), 86-100; Brit. Chem.
Abs., 1935, [B], 361).—[In German.] Etcliing with mercury salts is not a
rcliable test for stress, but alternating treatment with water and ammonia
vapours shows the presence of stress in tho outer layers. Tho tendency of
brass to crack depends on stress, and for a given stress decreases with the
degree of stretehing.—S. G.

*Study of Corrosion-Resisting Alloys for Marine Propellers. Yoshiro Fujii
(Japan Nickel liev., 1936, 4, (2), 337-344).—[In English and Japanese.]
English summary of a paper previously published in Japanese only (seo Met.
Abs., 1935, 2, 506).—S. G.

Copper Alloys to Meet Severe Requirements. D. K. Crampton (Metal
Progress, 1936, 29, (5), 39-43, 100).—Tho inereasing severity of fabric¢ation
conditions, which include deep-drawing of tliin materiat combined with in-
ereasing complexity in design, demands careful selection of materials, and
suitable copper contents are suggested for brasses under various conditions of
fabrication. Compositions suited for the manufacture of condenser tubing
are discussed in relation to dezincification, honeycomb pitting, impingement
attack, and oil-water corrosion.—P. M. C. R.

*On the [Constitution and Properties of] Gold-Copper Alloys. W. Broniewski
and K. Wesotowski (Ann. Acad. Sci. Tech. Varsovie, 1935, 1, 44-69).—[In
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Frecnch.] A fuli account is given of work the principal results of which havc
alrcady been published (seo Met. Abs., 1934, 1, 170). Thermal arrests occur
at 403° and 389° C. on heating and at 366° and 371° C. on cooling alloys of tho
composition AuCu and AuCu3, rcspectively. The corrcsponding critical points
on tho dilatation curves occur at 448° and 436° C. on heating and at 370° and
384° C. on cooling. Tables are given showing the electrical resistanco, thermo-
electric power, coefT. of cxpansion, dissolution potential, and mechanical
properties oftho alloys after various hcat-treatments including low-tcmperaturc
anneals for as long as 1000 hrs.—A. R. P.

*Electrolytic Reductions of Organie Compounds at Alloy Cathodes. I.—
Reduction of Aliphatic Ketones to Hydrocarbons at Cadmium Amalgams.
Shorlock Swann, Jr., H. J. llcad, and F. C. Howard (Eledrochan. Soc. Prcprint,
1936, April, 273-278).—Tho clectrolytic rcduction of methyl-?i-propyl ketono
to H.-pentano was studied at a series of cadmium amalgam cathodes, the com-
positions ofwhich were varied from 100% mercury to 100% cadmium. A curvo
plottcd with tho composition of the cathode as abscissa against the yield of
penfanc as ordinate showed inflections at points corrcsponding to changes of
phase of the amalgam as indicatcd in the cadmium-“ncrcury eauilibrium
diagram.—S. G.

+The Optical Constants of Liguid Sodium Amalgams. A. P. Friesen (Phys.
liev., 1936, [ii], 49, (5), 414).—Abstract of a paper read beforo the American
Physical Society. The optical constants of liguid sodium and of 44 liguid
sodium amalgams were determined between 0 and 40% mercury. Largo
changes in n--lc- and in 2nk with change in concentration occurred in tho
ncighbourhood of those concentrations whero so-callcd intermetallic com-
pounds exist. Incidentally, moro or less periodie smali changes in n--k- and in
2nk were discovered at those concentrations whero compounds aro not known
to oxist. Work isin progress to obtain further expcrimental data that may bo
useful in the interpretation of these smaliperiodie changes or “ ripples.”—S. G.

*Magnetic Investigations of the [Precipitation-JHardening of Nickel-Beryllium
Alloys. Walther Gerlach (Z. Metallkunde, 1936, 28, (4), 80-83).—After sub-
jecting a 2% beryllium-nickel alloy to a guenching and precipitation-liardening
anneal the density, saturation, magnetization, remanence, coercivity, and
Curie point are all inereased to an extcnt dependent on the degree of hardening
produced. The magnetie hardening produced by precipitation is greater the
greater the degree of supersaturation of the original solid solution. Theso
results are explained as follows : annealing of the supersaturated solid solution
at 500° C. causes the beryllium atoms to Icavo tho solid solution lattice which
thus contracts and, being relatiyely richer in nickel, has a higher Curie point;
sifice the precipitation occurs at a relatiyely low temperature tho gaps in tho
lattice structuro rendered yacant by removal of beryllium atoms aro not filled
by nickcl atoms, and thus the magnetie hardness is inereased. The nickel-
beryllium compound which soparates during hardening stabilizes tho incom-
plete nickel lattice and thus renders the inereased hardness relatiyely inscnsitivo
to temperaturo changes.—A. R. P.

*Study of the Paramagnetism of Some Nickel Alloys. Charles Manders
(Ann. Pliysigue, 1936, [xi], 5, (Feb.), 167-231).—The rclation between maguetic
susceptibility, y, and temperaturo, T, was determined for selccted solid solu-
tion alloys of nickel with silver, gold, aluminium, titanium,zirconium, Silicon,
tin, lead, vanadium, arsenie, antimony, chromium, molybdenum, tungsten,
manganese, ruthenium, palladium, and platinum. The specimens were eut
from ingots melted in a high-frcgucncy furnace, and were annealed for several
hrs. at 800° C. and then very slowly cooled. Tho esperimental results are
tabulated in fuli. For most alloys, the susceptibility follows the relation

y —a+ jp-—qg; tho yalues of a, C, and 0 being calculated for each alloy.
—J. C.C.
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+Magnetic Properties of the Metallie State and Energy of Interaction Between
Magnetic Atoms. Louis Néel (Ann. Physigue, 1936, [xi], 5, (Feb.), 232-279).
—Tho results of Manders (seo preccding abstract) indicato that the para-
magnetism of eertain nickel-base alloys consists of two parts; ono constant
in valuo and tho other dependent on temperature. It is dcduced that the
number of magnetic electrons of nickel does not change when passing from
the ferromagnetic to tho paramagnetic states. Calculations are made of the
energy of magnetic interaction between two neighbouring atoms. The
complicatod magnetic properties of platinum aro cxplained on the supposition
that therc is a coupling between tho crystal lattico and tho spin responsiblo
for magnetic properties.—J. C. C.

Properties and Fabrication of Inconel. ------ (Met. Ind. (Lond.), 1936, 48,
(17), 495). Inconel. Some Notes on Its Properties and Applicable Welding
Methods. ------ (Aluminium and Non-Ferrous Bev., 1936, 1, (6), 266-268;

and Welder, 1936, 8, (27), 856-858).—An account of the properties, applica-
tions, and welding of an alloy containing (approximately) nickel 80, chromium
14, and iron 6% .—J. E. N.

+The Thermal and Electrical Conductivities of Metals and Alloys. 1l.—Some
Heat-Resistant Alloys from 0° to 800° C. 11. W. Powoli (Proc. Phys. Soc.,
1936, 48, (3), 381-392).—Values of the thermal and electrical conductivities
of F.H. stainless, F.N.C.T., Staybrite, and Era A.T.V. steels, and of Monel
metal and ofan alloy containing approximately 80% nickel and 20% chromium
wero determined up to about 800° C. At atmosphoric temperaturo, values of
the Lorenz function of these materials range from 0-76 x 10~8for tho F.N.C.T.
steel to 1-18 x 10“8 for tho F.H. stainless steel, and arc abnormally high; at
800° C. all values lie between 0-62 x 10-8and 0-68 x 10~s.—J. S. G. T.

K-Monel Metal and Its Technical Properties. Rudolf Muller (Z. Metali-
kunde, 1936, 28, (4), 97-99).—K-Monel metal containing nickel 63-2, copper
30-8, aluminium 3-5, iron 1-5, manganeso 0-5, and carbon, Silicon, &c., 0-5%
has a lower density, a slightly lowor melting point, a much higher electrical
resistance, and a much lower magnetic transformation point (below — 40° C.)
than ordinary Monel metal; it has also a yery high resistance to iinpact,
vibrational stresses, and high temperatures, and can bo used for tho samo
mechanical and corrosion-rcsistant constructions in which Monel metal is
used.—A. R. P.

#Electrical Conductivity and Eguilibrium Diagram of Binary Alloys. XX.—
The Sodium-Lead System. H. Klaiber (Z. Elektrochem., 1936, 42, (5), 258-
264).—The sodium-lead alloys between 0 and 50 atomic-% sodium were
investigated by tracing out tho tomperature-resistance curves. Lead takes
sodium into solution with the formation of the a-solid solution. The satura-
tion composition of this solid solution deponds on the temperature; at tho
eutectio temperature, 304° C., it is 18 atomic-% sodium, at 20° C., 3-5 atomic-
%. The solubility at higher temperatures is apprceiably greater than that
given by carlior workers. The homogoneous range of the jj-phaso at 20° C.
is between 27-7 and 32-5 atomic-% sodium, and at 298° C., between 27 and
32-5 atomie-%. It was shown, in agreement with the X-ray investigations
ofZintl and Harder (./. Inst. Metals, 1932, 50,431), that the compound NaZP b5,
assumed by earlier workers, eannot exist, but that, on tho other hand, the
fi-phase as a sodium-rich solid solution is conceivable. The complete eguili-
brium diagram of the system was constructed from these results. It was also
shown by ageing tests that tho hardness inereases with inereasing sodium
content, and that cold age-hardening up to 90% of tho initial hardness can
be obtained by suitable heat-treatment.—J. H. W.

¢Electrical Conductivity and Eguilibrium Diagram of Binary Alloys. XIX.—
The Sodium-Thallium System. G. Grube and A. Schmidt (&S Elektrochem.,
1936, 42, (4), 201-209).—The sodium-thallium alloys were investigated by
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thermal analysis and by tracing out tho temperature-rcsistance curyes of tho
solid alloys, from which tho comploto eguilibrium diagram was constructed.
The intermetallic compounds NaTl2 NaTl, Na./l'l, and NaOTl wero found.
On the thallium side, solid solution occurs ovcr a wide range of composition.
Tho saturation concentration consists of stable (3-solid solution at 28 atomic-
% sodium at 238° C., and tho stable a-solid solution at 22 atomic-% at 222° C.
On tho sodium side, the range of the S-solid solution extends from 98-9 to
100 atomic-% sodium at 63-9° C. The crystals NaTl meltunaltered at 305° C.
and form with both components the y-solid solution, whose range of homo-
geneity was determined. Tho phase NaTI2is formed from tho a- and y-solid
solutions by reaction in tho solid state at 154° C. Tho compounds NaZTl
and Na#T| occur through a peritectic reaction, tho former from y-solid solu-
tion and tho melt at 154° C., the latter from the compound NaZrl and tho
melt at 77-4° C. The alloys in the rango 17-24 atomic-% sodium can be age-
hardened. After annealing at 200° C., guenching and leaving at room tem-
perature, tho alloys with 24 atomic-% sodium show an inerease in hardness
of moro than 00%, alloys with 17 and 20 atomic-% sodium an inerease of
moro than 50%.—J. H. W.

*Compressibilities and Electrical Resistance under Pressure, with Special
Reference to Intermetallic Compounds. P. W. Bridgman (Proc. Amer. Acad.
Arls Sci., 1935, 70, (7), 285-317).—The compressibility and electrical resistance
under pressure of 20 intermetallic compounds, 3 metallic salts, metallic ger-
manium, and basalt glass were inyestigated at 30° and 75° C. at pressuresup to
12,000 kg./cm.2 The specimens, all of which crystallized in the cubic system,
wero specially cast in an argon atmosphere. A detailed description is given of
tho results, which indicate that the calculated compressibility is almost always
greater than that actually found; it is not yet possible to correlato this
obseryed lowering with tho heat of formation of the compound, and volume
contraction on formation appears to bear no relation to compressibility. The
specific resistance is ncarly always higher than would bo calculated from the
rule of mixtures. Pressure coefls. of resistance aro almost invariably negatiye.

.M. C.R.

High Permeability and Plastic Flow [of Ferromagnetic Alloys] in Magnetic
Fields. Joy F. Dillinger (Bell Lab. Itecord, 1930, 14, (8), 265-269).— When
certain alloys in the nickel-iron-cobalt series aro allowed to cool slowly from
above the Curie point in a magnetic field, high values of magnetic perme-
ability are developed in the direction of tho applied field. A theory is outlined
which explains this effect in terms of tho domain theory of ferromagnetism.
The domains in the alloy are oriented by the applied field, and tho stresses set
up when they become magnetized on passing through the Curio point aro
rehoved by plastic flow during tho slow cooling. See Met. Abs., 1935, 2, 579.

—J. C. C.

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

(Continued from pp. 103-155.)

The Importance o! Metallography in Metallurgy and Mining. A. Glazunov
(Homicky vestnlk, 1936, 18, 25).—A lecture.—S. G.

The Electrolytic Polishing of Certain Metals, and Its Applications. P.
Jacauet (Buli. Soc.frane. Blect., 1936, [v], 6, (68), 547-554).—Tho polishing of
metals by anodic attack is reeommended on account of the freedom from
smearing or distortion of tho finished surface, which is thus suited for metallo-
graphic, X-ray, or electron esamination. Tho surface effects of ordinary
mechanical polishing arc described. Directions aro given for tho electrolytic
polishing of lead, copper, tin, brass, and lead-tin alloys.—P. M. C. R.
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*The Crystal Structure of the Compound Fe,Ti. Werner Jellinghaus (Z.
aiiorg. Cliem., 1936, 227, (1), 62-64).-=—Fe3Ti has a cubic lattice, a = 5-19 A.
with 4 moleculcs in tho unit celi, and d = 6-34.—A. R. P.

+Graphical Method for Indexing X-Ray Diagrams of Rotation. N. J. Scl-
jakow and E. J. Sovz (Soobshenia Zenlralnogo Inslitula Metallow (Communic.
Central Inst. Metals), 1935, (18), 226-230).—See Met. Abs., 1935, 2, 101.

—N. A

*On Obtaining Monochromatic Co Ka Radiation. E. J. Sovz and V. L.
Heyfez (Soobshenia Zenlralnogo Instituta Metallow (Communic. Central Inst.
Metals), 1934, (17), 234-236).—Sec Met. Abs., 1935, 2, 100.—N. A.

IV.— CORROSION

(Contlnued from pp. 155-159.)

*Non-Metallic Inclusions in Aluminium and Their Influence on Its Corrodi-
bility. L. Tronstad (Norges Tekniske lloiskolc, Avhandlinger til 25 ars Jubilect,
1935, 467-494; and (summary) Light Metals Research, 1936,4, (14), 232-234).—
[In English.] Tho inclusions found in aluminium are discussed in relation to
corrosion properties. Finely dispersed Silicon did not cause increased corrodi-
bility, but coarse inclusions aSected it. Nitrides, fluorides, and carbides
appearcd to bo prcsent in too smali amounfc to have any appreciable effect.
Sulphido and phosphido inclusions appear to bo important. Mcthods of
detecting the inclusions aro described. Attempts to correlate sulphido prints
with anodic points revealed that only about 20% of the sulphide spots were
anodic pointsunder the conditions employed. T. concludesthat the formation
of anodic corrosion pits is controlled by factors other than sulphide inclusions.
Mylius tests indicated lower corrodibility of materiat rolled in strip form under
tension than similar materiat rolled ordinarily. Sulphurous aluminium was
much more corrodible than normal metal, and normal metal much moro
corrodible than metal of 99-99% purity under the Mylius test.—H. S.

¢Aluminium, Even Impure, which is Perfectly Smooth and Free from External
Dirt Does not Effervesce in Dilute Acids. Paul Ronccray (Buli. Soc. chim.
France, 1936, [v], 3, (2), 206-213).—As is the case with zinc (see abstract,
p. 204) perfectly smooth, clean aluminium is attackcd by dilute sulphuric acid
only extremely slowly, but the metal dissolvesrapidly when tho surface is dirty
or is roughcned. Amalgamation of tho surface promotes a rapid reaction as
the mercury acts both as an extrinsic and as an intrinsic impurity.—A. R. P.

Permanence of Galvanographs and Stereotypes. A. Rovira (Gac. Artes
grafie., 1934, 12, (7), 11-12; Brit. Chem. Abs., 1935, [B], 637).—Copper
galvanographs are attacked by printing colours containing sulphur or mercury.
Niekel plating is recommended.—S. G.

The Disintegration and Corrosion of the [Brass] Heating Tubes in Heaters
and Evaporating Structures [in the Sugar Industry], Joscf Hamous (Listy
Cukromr, 1935, 54, 36; Z. Zuckerind. Cechoslovak Rep., 1935, 60, 126-127 ;
C. Abs., 1936, 30, 2599).—After investigating corrosion in many plants, H.
finds that an inadeguate copper content of the brass tubes, a variablo com-
position throughout their lengtli, and an uneven thickness of tho brass aro
responsible for corrosion. W ithin the steam chamber tho carbon dioxide
and ammonia are the chiefagents ofdisintegration; within the liguor chamber
the carbonates, chlorides, ammonia, and nitrates of the liguor are responsiblo
for corrosion. A careless removal of inerustations with hydrochloric acid is
often responsiblo for disintegration. Although steel tubes are cheaper than
brass tubes and possess a lower heat transmission coeff., H. examined an
evaporator in which the steel tubes had functioned and had not been replaced
for 18 years. Mechanical causes which lead to a disintegration of tubes are
listed.—S. G.
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Failures in Fruit Preserving. W. Friedrich (Obsl- u. Geinusc-Vcrwcrtg.-Ind.,
1934, 21, 525-526; G. Abs., 1936, 30, 2655).—A discussion of tho causes of
corrosion, discolouration, &c., in canning pears.-—S. G.

*Zinc Which is Impure but Perlectly Smooth and Free from Surface Dirt Does
not Effervesce in Dilute Acids. Paul Ron¢eray {Buli. Soc. chim. France, 1936,
[v], 3, (2), 206-213).—Commercial zinc with a pcrfcctly smooth surfaco which
has been carefully cleancd to removo all tracc of adherent impurity is scarccly
attackcd by 1% sulphuric acid cvcn after prolonged immersion.  Tho slightest
scratch or surface contamination, liowcver, causes bubbles of hydrogen to
appear. Whenhydrogen peroxido isadded to the acid the smooth clean surfaco
bccomes coated with a black film of lead sulphide, from reaction of tho lead in
the zinc with the acid, but no gas bubbles appear. It is considered that dis-
solution of zinc in acids is promoted by oxtrinsic impurities and continued by
the action of local elements set up by the intrinsic impurities.—A. R. P.

*Deposits in White Metal Carburettors. E. L. Baldcschweiler, G. M. Mavcrick,
and J. E. Ncudeck (S.A.E. Journal, 1935, 37, (4), 17-21).—Since tho intro-
duction of zinc-baso dic-cast carburettors cases of stoppage of fuel flow
by white powdery deposits havc occurrcd. These deposits contain more than
80% of zinc oxidc and are thus caused by corrosion of the die-casting. Tests
havc shown that this corrosion is not due to the petrol whether it contains lead
or not, but is due to the action of water, an action which occurs cven in the
absenco of oxygen. The presence of oxygen and of salts accelcratcs corrosion,
but the presence of petrol retards the corrosion, probably by preventing acccss
of oxygen to the water layer—A. R. P.

Freezing in Carburettors. Andrew Swan (Aircraft Eng., 1936,8, (83), 3-6).—
Alcohols used for do-icing carburettors attaek magnesium alloys, un-anodized
aluminium, and un-anodized Duralumin. Particulars of materials which may
be used in contact with various alcohol mixturcs aro given.—H. S.

*On the Pitting of Rotors and the Trouble of Water Turbines. Kazuo
Kobayashi (Trans. Soc. Mech. Eng. Japan, 1935,1, (1), 63-70).—[In Japanese,
with English summary in suppt., pp. 20-22.] In areportonthe results obtained
from 167 water turbines ovcr a period of from 10 to 30 years, the eflect of the
quality of tho water on the runners is first dealt with. The waters either
contain large guantities of sand and gravel or may show aeidity or may include
both sand and acid, and sometimes produco scvere erosion and pitting, with a
serious reduction in tho life of the runner. The relation of pitting to specific
speed and effectivc heat is considered for all tho turbines, and it is stated that,
for a low-spccd runner when erosion occurs at the entranco edge, it is suitable
to uso bronze, and for a high-speed runner, pitting at tho outlct vanc, cast
steel should bc used, because it is easily repairable by electric welding. If the
pitting and erosion occur at a point winch cannot bo wclded easily tlie use of
phosphor-bronze is recommended.—J. W. D.

Corrosion-Resistant Materials for Gas Appliances. A. L. Ward and W. H.
Fulweiler (Western Gas, 1935,11, (11), 26 ; C. Abs., 1936, 30, 1724).—Parts ofa
pilot valve and thermostats made of brass with less than 63% copper or
mado with aluminium do not corrode. Brass with moro than this % of copper
corrodes by forming cupric sulphide—S. G.

* Action of Arsenie Trichloride on the Elements. E. Montignio (Buli. Soc.
chim. France, 1936, [v], 3, 190-191).—Selenium and tellurium aro conycrted
into the mono- and tetrachlorides, respectively, by arsenie chloride, lead is
superficially coatcd with arsenie, copper and gold are slowly blackened, and
silver is superficially convertcd into AsCI*Ag,. Aluminium and bismuth are
quite unattacked by tho compound.—A. R. P.

The Influence of Acids, Washing Powders, Chemical Sterilizers, and Re-
frigerating Brines on Metals. O. F. Hunziker (Proc. Stli Ann. State Coli.
Wasli. Inst. Dairying, 1935, 102-109; V. Abs., 1936, 30, 2899).—Corrosion
problems in the dairy industry are reviewed.—S. G.
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+Corrosion of Metals by Oils. J. Dintilhac (Melanz, 193G, 11, (128), 71-90).—
Tho corrosion of steels, bronzes, rogulus, and light alloys by pure minerat
oil, eastor oil, and stabilizcd Yaeco Ae was investigated on cylindrical speei-
mens half immersed in tho oils. Tho classifieation for moist oils was: (1)
neutral oils, (2) treated minerat oil, (3) acid oil. Tho attack begins downwards
where the moisture starts. The organie acidity of tho oil plays a vcry active
part in the presence of water. Tho attack of steels by tho oil appears to
comparo with that of acid reagenta. The action on tho bronzes and regulus
are identical. Among the light alloys, Duralumin, which is only attacked
by alkali reagents, shows no traco of alteration in oils. On the other hand,
Elektron, only attacked by acid reagents, is attacked by all the oils. Tho
results aro illustrated by 50 photomicrographs.—J. H. W.

+Corrosion of Metals and Alloys in Apiezon Oil [Materials for Oil Diffusion
Pump], Gunji Shinoda (Nippon Sdgaku Buluri-gakkwai Kizi (Proc. Phys.
Maili. Soc. Japan), 1935, 17, 367-368).—[In English.] Low-carbon steel,
copper, aluminium, tin, lead, Duralumin, 12%-tin bronzo, 40%-zinc brass,
Constantan, nickel, and tin-solder wero exposed for 1 month to tho oil at
170°-175° C., at a pressure of 10~210~3mm. Aluminium was most satisfaetory
on account of the lack of effect on both metal and oil. Steel is best for tho
outor case of the pump. Solder cannot bo used near tho heater.—S. G.

*The Corrosive Action on Metals of Solutions of Ammonium Nitrate in
Liguid Ammonia. 1. M. Libinson, I. I. Kulcushkin, and A. S. Morozova (J.
Cliem. Ind. (Moscow), 1935,12, 590-597 ; C. Abs., 1936, 30, 68).—[In Russian.]
Aluminium is not corroded by concentrated ammonia solutions of ammonium
nitrate, lead and tin are slightly corroded, iron is scverely corroded, and zinc is
eompletely dissolved. Tho presonco of water in tho solution increases the
corrosion of iron, but when water is entirely romoved tho vapour pressuro of
the ammonia becomes too high for practical use. Tho mechanism of tho
corrosion is discussed. Oxidation of iron surfaces by such compounds as
potassium chromate or coating them with Bakelite lacguers protects the surface.
Prcvention of dissociation of the ammonium nitrato by addition of calcium
chloride or better, NH,CO.,NH2 also prcvents corrosion. Tho partial prossuro
of ammonia over solutions containing 70-80% ammonium nitrate at 20° — 6°
and 739 — 47 mm. varies from 220 to 450 mm.—S. G.

+Metal Damage by Free Fatty Acids and Leather Damage by Fatty Acid-Metal
Compounds. F. Stather and R. Lauffmann (Collegium, 1935, 511-545; C.
Abs., 1936, 30, 3273).—The loss in weight of metal rings submerged in olei¢ or
stearic acids or train oil fatty acid was measured after various periods up to 60
days. Aluminium, iron, and silver were only very slightly attacked; copper,
zinc, and brass considerably.—S. G.

Corrosion-Resisting Materials in the Chemical Industry. EvcrtNorlin, etal.

(Medd. Sveriges$ Ind., 1935,18, 68-108).—An introductory address, followed by
discussions.—S. G

+Organie Inhibitors of Corrosion. Charles A. Mann (Eleclrochem. Soc.
Preprint, 1936, April, 353-366).—A theory is presonted to explain the mechan-
ism of inhibitor action for organie inhibitors in tho acid corrosion of steel.
—S. G
The Influence of Temperature on the Severity of Corrosion-Fatigue. A. J.
Gould (Engineering, 1936, 141, (3669), 495-496).—Includes a description of a
constant temperaturo room 8 ft. long by 6 ft. wide by 6 ft. high.—R. Gr.
+Corrosion and Fatigue. Influence of the Atmosphere. L. Persoz (Metauz,
1936, 11, (127), 60-65).—The work of Gough and Sopwith (/. Inst. Metals,
1935, 61, 477-506) on the action of atmosphere on tho fatigue of metals, and
that of Sutton and Taylor on tho effect of pickling on the resistance of Duralu-
min to fatigue aro discusscd. Tho resistance of steel and nickel to fatiguo
under corrosion can bo increased by tho addition of retarders to the corroding
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liguid or by surface comprcssion, and also by alternate bonding and alternate
torsion. (Cf. Met. Abs., 1935, 2, 229.)—J. H. W.

A Corrosion Test for Cutting Oils. D. Gustay Nollo (Wcrkslalt u. Belrieb,
1936, 69, (7/8), 93-94).—A simple laboratory method is described of estimating
tho corrosive properties of cutting oils by exposing to their action strips of
polished metal (copper and iron).—P. M. C. R.

The Figlit Against Corrosion. n.—Practical Applications. Louis Delville
(Melaux, 1935, 10, (124), 285-287).—An introduction to a series of papers on
tho subject of the corrosion of metals, describing the present state of tho
guestion.—J. H. W.

V —PROTECTION

(Continued from pp. 159-1G1.)

*The Theory of Passivity. XXIX.—The Theory of the Rectifying Film
(Sperrschicht) in Aluminium. W. J. Muller (Z. Elektrochem., 1936, 42, (4),
166-175; and Lighl Metals Research, 1936, 4, (21), 349-367).—Cf. Met. Abs.,
1935, 2, 528. Continues M.’s inyestigations on passivity. Muller and Kono-
picky’s discovcry that an aluminium oxide film is always porous (J. Inst.
Metals, 1929, 42, 477) was confirmed by Simon and Jauch (Z. Elektrochem.,
1935, 41, 741). Tho doubts tliat S. and J. raise against the electro-osmotic
theory of tho rectifying effect were proved groundless. Tho behayiour of
aluminium rectifying electrodes of the purest metal (99-998%) in saturated
sodium bicarbonate solution was investigated, especially at vcry low potentials.
This behayiour is coinpletely in agreement with the rcguirements of tho electro-
osmotic theory. The results are fully discussed.—J. H. W.

Aluminium Coatings in Foundry Practice and Their Testing. J. Teindl
(Hornicky ristnik, 1935,17, 438).—S. G.

Homogeneous Lead Coating. A. Bilart (M¢étaux, 1936, 11, (126), 31-37).—
Describes in detail the proceduro and relative advantages of 2 methods for
protecting steels by covering them with a homogeneous coating of lead, using
lead foil of the reguired thickness and a blowpipe. In the most frequently
used of these methods a thin layer of a lead-tin alloy (50 : 50 or 40 : 60) is
inserted between the steel and the lead, the adherence ofthe lead being brought
about with the blowpipe. This preliminary coating method gives excellent
results. The second procedure consists in placing the lead directly on to tho
steel; altliough this also gives good adherence, it is less commonly used than
the other method.—J. H. W.

¢[Tinning Copper Wires. C. Bornhoeft (Wire Industry, 1936, 3, (28), 159,
161).—Translated from Z. Metallkunde, 1935, 27, 264-266 ; seo Met. Abs., this
vol, p. 10—W. E. A.

Tinning of Sheet Metal for Manufacture of Gas Meters. J. G. do Voogd and
A. yan der Linden (Het Gas, 1934, 54, 323-327; C. Abs., 1936, 30, 2898).—
Tinning is not an effective protection against corrosion. Painting with rust-
protecting paints is more important.—S. G.

A Review of the Progress in Cleaning, Pickling, Fluxing, and Hot-Dip
Galvanizing for the Year 1935. Wallaee G. Imhoff (Amer. Metal Market, 1936,
43, (8), 3, 6, 8)—The year’s progress in plant and manipulation is reviewed
with reference to journal and patent literature.—A. R. P.

Thickness of Hot-Dip Zinc Coatings. Wallaee G. Imhoff (Amer. Metal
Market, 1936, 43, (67), 3).—The thickness of hot-dip coatings is controlled by
the temperature of the bath, the time of imipersion, the thickness of the metal
being galvanized, the method used in running-off the excess of zinc, the direc-
tion and speed of withdrawal from the bath, and the amounts of iron and
aluminium in the bath. The effects of all these factors on the thickness of
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tho rcsultant coating aro critically discusscd, and methods of controlling thom
are deseribed.—A. 11. P.

Values of Hot-Dip Galvanizing as Protective Coating for Iron and Steel.
Wallaco G. ImhofE (Amer. Metal Market, 1930, 43, (28), 3-5).—The importance
of tho hot-dip galvanizing industry is illustrated by statistics of the output of
sheet, pipo, wire, hardware and mallcablc iron castings, and tho consumption of
zinc in these and ancillary industries.—A. II. P.

Rain from Leaky Roofs and Piekle Fumes Damage Black Stock for Hot-Dip
Galvanizing. Weallace G. Imhoff (Amer. Metal Market, 1935, 42, (249), 5-8).—
Tho production of satisfactory galvanized sheets is possible only when the iron
is perfectly clean and free from pitting and hence stocks of sheetiron should bo
stored in a dry place into which rain and piekle fumes cannot penetrate.
Some examples are given of tho types of damago which can bo dono to tho
metal by exposure to drip from loaky roofs and to fume and spray from the
pickling tanks.—A. II. P.

+Metallie Cementation. Il.—Cementation of Some Metals [Iron and Copper]
by Means of Antimony Dust [Continued]. Tsutomu Kase (Kinzoku no Kenkyu
(J. Siudy Metals), 1934, 11, (6), 274-282).—[In Japanese.] Continued from
ibid., pp. 251-262. See Met Abs., 1934,1, 593.—S. G.

+Metallie Cementation. m .—Metallie Cementation [of Iron, Copper, and
Nickel] by Means of Aluminium Powder. Tsutomu Kase (Kinzoku iw Kenkyu
(/. Study Metals), 1935, 12, (2), 120-128; (3), 159-167).—[In Japanese.]
Continued from ibid., pp. 49-66 (seo Met. Abs., 1935, 2, 165), and deal, respec-
tively, with the cementation of copper and nickel.—S. G.

+Cementation of Aluminium on Nickel. Tsutomu Kaso (Japan Nickel Rev.,
1936, 4, (2), 345-350).—[In English and Japanese.] Summary of a section of
a paper previously published in Japanese only in Kinzoku no Kenkyu, 1935,12,
(3), 159-167 (seo preceding abstract).—S. G.

+Metallie Cementation. VII.—Metallie Cementation [of Iron, Nickel, and
Copper] by Means of Manganese Powder [Continued]. Tsutomu Kase (Kinzoku.
m Kenkyu (J. Study Metals), 1935, 12, (11), 507-513).—[In Japanese.] Con-
tinued from ibid., 478-483. Seo Met. Abs., tins vol., p. 11.—S. G.

Sprayed Metal Coatings. E. L. Mathy (Metal Progress, 1936, 29, (4),
52-56).—The developmont of tho metal-spraying proeess is deseribed, and tho
necessary eonditions for its successful application (surface preparation, air
supply, melting methods) are discussed. Tho cost and speed of spraying are
compared for 9 non-ferrous and 3 ferrous materials, and the mechanical
properties of sprayed coatings of zinc, aluminium, copper, tin, lead, and 66 : 34
brass are compared with those of cast and annealed “ pure ” materials.

—P. M. C. R.

Protection of Alumag in Bimetallic Constructions [by Metallization]. (.Mile.)
Nathalie Goldowski (Metaux, 1935,10, (24), 484).—If Alumag in contact with
steel or other metal with a high potential is to be subjected to tho action of sea-
water, it requires protection. This is best efEected by coating the metal with
zinc by means of a Sehoop pistol.—J. H. W.

#The Metallization of Machine Elements. W. E. Glidden (Iron Age, 1936,
137, (5),49-51,132 ; (6), 31-33, 53).—The method of coating by metallization,
the preparation of tlie surface, and the characteristics and subsequent treat-
ment of tho rcsulting coating are deseribed. Experiments to determine the
tensile strength of sprayed steel are reviewcd, and data on tho corrosion-
resistance of yarious sprayed metals are given. Tho order of resistance to
corrosion of the coatings tested was : zinc, cadmium, aluminium, lead, tin,
stainless steel, copper. Tho poor beliayiour of stainless steel may be due to
mcomplete edyering of the surface by the coating, or to the possible burning
out of part of the protectiye elements in spraying.—J. H. W.
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Metallization. M. Cauchetier (M¢laux, 1935, 10, (124), 485-187).—
Briefly describes the applieation of metallization for protection under various
industrial conditions. Seo also (Mile.) S. Franeois, Mci. Abs., 1935, 2, 232.

—J. H. W.

Metal Spraying. E. J. Raymond and R. C. Choico (Modern Engineer,
1935, 9, (12), 522-525; 10, (1), 13-17, 57).— A generat account of tho process
and its applications.—H. W. G. H.

The Painting of Galvanized Iron. J. Stewart Remington (Paint Manuf.,
1936, 6, 94-95; C. Abs., 1936, 30, 3258).—Now galvanized surfaces should be
left unpainted for 3— months to allow roughening of tho surface. Zinc dust
paints casily mixed and recjuiring no subseguent grinding consist of zinc dust
80 and zinc oxide 20%, incorporated with 20% of the mixture : raw linseed
oil 80, turpentino 15%, and cobalt lincoloate.—S. G.

Methods of Testing Paints. A. Vila (Melaux, 1935, 10, (124), 491-508).—
Describes various methods of testing paints used to protect metals, and the
properties of paint films. Tho tests consistin investigating : (1) tho naturo of
tho components of the paint; (2) prccautions to be taken during manufacture;
(3)the applieation of a regular, adherent film to the metal. They may bo
ageing tests, natural or artificially acceleratcd, or examinations of ono parti-
cular property of tho paint (e.g. pcrmeability to water, floxibility, elasticity,
hardness, resistance to wear).—J. H. W.

Protection by Tar Paints and Aluminium Powder Against Corrosion of
Metal Structures. J. Roux (Melaux, 1935,10, (124), 509-513).—Describes the
methods of testing paint and aluminium powder coatings, their resistance to
corrosion, and the conditions under which they are found to be satisfactory.

—J. H. W.

VI.—ELECTRODEPOSITION

(Continued from pp. 1G1-1G-1)

*Electroplating Aluminium on Metals.—n. Naoto Kamoyama, Tatsuo
Yokoyama, Shikao Sato, Tatsuo Inouo, Hiroshi lida, and Yasuji Torii (./.
Electrochem. Assoc. Japan, 1935, 3, 223-232 ; C. Abs., 1936, 30, 2498).—[In
Japanese.] Cf. Met. Abs., 1935, 2, 524. Tho first requisito in aluminium
plating is that tho metal surface to bo plated bo free from fats, oils, and rust and
highly polished. Deposition is at 90°-130° C., preferably at 110°-13(F C. in a
closed celi. Tho electrolyto is mainly aluminium bromide plus 16-18% of
potassium bromide and free from iron, at a current density preferably under
1 amp./dm.2 with an aluminium anode. A 10% a.c. superposition on
the d.c. favours smooth deposits. Tho deposition potential is 0-2-0-4 v.
Theoretically 335 mg. of aluminium is deposited per amp. lir. A plate of
0 0124 mm. thickness is obtained with 1 amp. hr./dm.2; current efficiency
with lead cathode in an iron-freo bath is nearly 100%, whercas it decreases to
50-70% when iron is present. Neither organie addition agents nor organie
aluminium salts give satisfactory results.—S. G.

¢Aluminium Plating from Organie Baths. R. D. Blue and F. C. Mathors
(Electrochem. Soc. Preprinl, 1936, April, 257-265).—Aluminium can be electro-
depositod, with a cathodo efficiency of above 75%, from a bath containing tho
condensation or reaction products formed when aluminium bromide and alu-
minium ehloride aro dissolved in etliyl bromide and benzene. Hydrobromic
acid and hydrochloric acid also givo condensation products in benzene with
aluminium bromide and aluminium ehloride, from which aluminium can be
electrodeposited. The baths described in this paper aro easier to prepare and
are less expensive than those described in previous papers.—S. G.

+Electrodeposition of Aluminium Alloys. R. D. Blue and F. C. Mathers
(Electrochem. Soc. Preprint, 1936, April, 267-271).—Most of the heavy metals
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could bo clecfcrodeposited with aluminium aa alloys from tho aluminium batli
(Trans. Electrochem. Soc., 1934, 65, 25; and preccding abstract) containing
aluminium bromido, aluminium chloridc, ethyl bromido, bcnzene, and xyleno.
Tho limiting concontration of aluminium for bright doposits varicd with tho
different alloying metals. Tho doposits generally wero dark, granular, and
loose, with low concentrations of aluminium. Tho great number of alloys
which could be doposited was duo to the fact that the potcntials of most of
the metals were not far from that of aluminium in tho benzeno bath.—S. G.

*Electrodeposition of Aluminium in Fused Salts. S. I. Orloya and V. I.
Lainer (Legkie Metalli (Liglit Metals), 1935, (12), 9-17).—[In Itussian.] Ex-
periments on tho electrolytic doposition of aluminium on iron and copper
in fused mixtures of sodium and aluminium chlorides aro described. Tho best
results aro obtained when tho molecular ratio of tho chlorides is 1-5-2 : 1, tho
current density 0-5 amp./dm.2 and tho temperaturo 125°-130° C. When
working with double this current density 0-2% of lead chlorido is added. Tho
currcnt yield is about 80%.—D. N. S.

Six Years of Observation of Chromium in a Job Shop. William A. Vignos
(Platers’ Guide, 1936, 32, (1), 11-14).—Tho causes of failure in chromium
plating are briefly outlincd, and somo practical hints are given for the efficient
operation of chromie acid baths to obtain bright plates.—A. R. P.

Calculating Chromie Acid from Hydrometer Readings. Nathaniel S. Hall
(Platers’ Guide, 1936, 32, (1), 17-18).—A table is givon for convert>ing hydro-
meter readings (in ° B¢) to oz./gali. of chromie acid.—A. R. P.

Modern Organization of a Nickel and Chromium Plating Works. J. Loiseau
(Mitaux, 1936,11, (126), 24-30).—Sets out a suitable arrangement of a large
plating shop, and describes the eguipment and the seauenco of operations.

—J. H. W.

Nickel and Chromium Coatings of Considerable Thickness. R. do Buyer
(Metxux, 1936,10, (124), 4757479).—Discusses tho failuro of nickel and chrom-
ium coatings and the consideration of 3 factors in eloctrodoposition : (1) the
adhoreneo of tho doposit, (2) its thickness, and (3) the shapo of tho piece
coated. The coatings aro especially liable to fail in sharp anglcs if they aro not
of sufficient thickness. The applications of hoavy deposits of nickel and
chromium for the protection of machino parts is described. Sce also Marcel
Ballay, Met. Abs., 1935, 2, 232.—J. H. W.

*The Efiect of Oxidizing Agents on Nickel Deposition. n.—Chromie Acid.
A. W. Hothersalland R. A. F. Hammond (./. Electroplaters' Tech. Soc., 1936,11,
48-56).—See Met. Abs., 1935, 2, 606.—S. G.

*Skin Diseases Associated with Nickel Plating. N. WedrofE (Arch. Geuierbe-
pathologie u. Gewerbehygiene, 1935, 6, 179-196; Nickel Buli., 1936, 9, (3),
60).—A comprehensivo study was made of tho naturo of tho skin diseases
produced by contact with the nickel salts used in electrodeposition and of tho
influenco of temperature, concentration, currcnt density, and other yariable
factors operative in eommercial plating. Preventive and remedial measures
are discussed, and tho importanco of meehanization of tho process as a means
of safeguarding health is emphasized.—S. G.

*Nickel-Cobalt Alloy Plating from Acid Sulphate Solution. C. B. F. Young
and N. A. Gould (Eleclrochem. Soc. Preprini, 1936, April, 289-298; and Met.
Ind. (Lond.), 1936, 48, (19), 541-544).—The co-deposition of nickel and cobalt
from an acid sulphate solution, using a rotating cathode, was studied. Tho
effects of temperaturo, agitation, current density, H-ion concentration,
and addition agents wero determined. Increasing tho temperature of the
bath resulted in an increase in the cobalt content of tho alloy produced. In-
creasing the speed of rotation ofthe cathode deereased tho nickel content of the
resulting plato. A decrease of current density had the effect of decreasing tho
cobalt content of the alloy deposited. A chango in H-ion concentration towards

Q
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lower acidity resulted in an increase in tho niokcl contcnt of the alloy deposited.
Gelatin added to tho solution produced bright deposits at a fairly high current
density without noticeable cllect on the composition of tho alloy.—S. G.

+Alkaline Plating Baths Containing the Ethanolamines. |V.—The Deposition
of Nickel-Cobalt Alloys from Solutions Containing Triethanolamine. C. J.
Brockman and J. P. Nowlen (Electrochem. Soc. Preprint, 1936, April, 349-
351; and Metal Ckaninj and Finisliing, 1930, 8, (5), 247-248, 275).—It has
been found possible to deposit alloys of niekel and cobalt from solutions con-
taining triethanolamine, niekel ehloride, niekel sulphate, cobalt sulphate, and
some sodium sulphate. The concentrations of the niekel and cobalt ions may
vary within considerablo ranges. The current density may vary between 3-4
and 15-5 amp./dm.2(32 and 144 amp./ft.2.—S. G.

#Electrodeposition of Tin Alloys from Alkaline Stannate Baths. B. G.
Monk and H. J. T. Ellingham (,/. Electrodepositors’ Tech. Soc., 1936, 11, 39-
47).—Seo Met. Abs., 1935, 2, 606.—S. G.

+Electrodeposition of Zinc and Cadmium on Aluminium and Aluminium
Alloys. B. IC. Braund and H. Sutton (J. Electroplaters’ Tech. Soc., 1936, 11,
57-73).—See Met. Abs., this vol., p. 83.—S. G.

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

(Continucd from p. 1G4.)

+Inyestigation of the Anode Effect. |. P. Tverdovskiand V. G. Zhirov (Trudi
Nauchno-1ssledovatelskogo Instituta Legkih Metallov “Niisalumini ” (Trans.
Sci. Mes. Inst. Light Metals), 1935, (10), 33-46).— [In Russian.] The influence
was studied of certain admixtures and preliminary treatment of anodes on the
value of the critical current density in electrolysis of fused sodium ehloride,
barium ehloride, sodium fluoride, eryolite, and eryolite with 2% of alumina.
Addition of up to 2-5% of silica in the electrolysis of sodium ehloride, and up
to 7% of cupric oxide in eryolite containing 4% ofalumina rcduced the critical
current density from 2-5 to 1-84 amp./cm.2 and from 19 to 10 amp./cm.2
respoctively, whereas additions of barium oxide and manganese dioxide had
little effect. Anodes with a treated surface gave a lower critical current
density.—D. N. S.

+Study of the Bismuth Electrode. D. N. Mehta and S. K. Kulkami Jatkar
(J. Indian Inst. Sci., 1935, [A], 18, (14), 109-113; C. Abs., 1936, 30, 1666).—
Experiments with tho bismuth electrode with interference colours on the
surface due to the oxide film show that it may be used to measure pa within
the range 5-0-7-4 only. In the relation E = Ea+ 0-06011 pB (30°), the
average values of EOin the useful range for the half celi BijBi oxide|solution
with the saturated calomel and normal hydrogen reference electrodes are
— 0-2300 and —0-4737 v., respectively. The temperature coeff. of the Bi|Bi
oxide electrode is — 0-0015 v./I°. Energy calculations indicate the existenee
of Bi20 in the surface film.—S. G.

V III.—REFINING

(Continucd Irom p. 103.)

The Refining of Aluminium. R. Gadeau (Aluminium, 1936, 18, (1), 14-
18; and ./. Four. kleci., 1936, 45, (1), 17-22).—Cf. Met. Abs., 1935, 2, 365, 497,
655. The production, properties, and uses of aluminium with a purity of
99-99% aro described.—A. R. P.

The Rhokana Electrolytic Copper Refinery. ArcherE. Wheclerand Henry Y.
Eagle (Buli. Inst. Min. Met., 1936, (379), 19 pp.; discussion, (380), 15 pp.).
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IX —ANALYSIS

(Contiuucd from pp. 1G5-1G7.)

Microchemistry : A New Engineering Aid. Charles Van Brunt [Gen.
Elect. Bev., 1936, 39, (2), 88-94).—Deals in a generat way with the chemical
analytical methods employed when tho available materiat is measured in
terms of gammas or mierograms so opposed to what is called tlie semi-micro or
eentigramme scale of analysis which can broadly bo described as ordinary
analysis on a smali scale. A gamma is a millionth of a gramme. The method
has been found particularly useful for indentifying surface films, and some in-
teresting examples are described.—S. V. W.

*The Assay of the Platinum Metals. F. E. Beamish and J. J. Russell
(Indust. and Eng. Gliem. (Analyt. Edn.), 1936, 8, (2), 141-144).—When a Ag
bead containing 12 times as much Ag as Pt metals is parted in boiling H2504
most of tho Pd and a smali part of the Pt, Rh, and Ru dissolve, but the in-
soluble portion always rctains some Pd. The Pd may bo recoyered by neutral-
izing tho acid to pn 4 with NaHCO03, boiling with NaBr03, adjusting the pn to
6, and boiling for 20 minutes to precipitate Pd02 which is colleeted, washed,
and dissolyed in HC1 for precipitation of tho Pd with dimethylglyoxime. The
residue from the H.2S04 parting is digested with 1:5 aqua regia and, if Au is
absent, the solution is diluted and tho Pd and traccs of Ir and Rh are precipi-
tated by neutralization and NaBr03 hydrolysis, tho precipitate being added to
that obtained from the H2S04 solution. The Pt is recoyered from the hydro-
lysis filtrates by boiling with H-CO»Na. The insoluble residue from the aqua
regia treatment is ignited and fused with Na20 2in a Ag crucible. The meltis
dissolyed in HN O3 and the solution evaporated to fumes with H2504. After
dilution tho Rh and Ir are separated from the Ag (deriyed from the crucible)
by hydrolysis as described for Pd and from one another by Gilchrisfs Ti2(S04)3
method.—A. R. P.

Spot and Drop Tests. A Reagent for the Detection of Gold. Luis Rossi
(Quim. ¢ ind., 1935, 12, 277-278; C. Abs., 1936, 30, 2131).—The reagent is
amixture ofequal yolumes of a 1% solution ofnarcotine in concentrated H,S04,
a 10% agueous solution of SnCI2 and a 10% aqueous solution of FeSO.,. A
drop of the unknown solution is placed on a filter paper and a drop of reagent
added. If Au is present a blue-violet to red-yiolet colour dovelops. About
0-5y can be detected. Cations of tho first group interfere by precipitation as
elilorides. Pt gives a yellow spot. Sexivalent Mo by reduction gives a blue
colour which disappears when H2 2and NH40H are added. Other cations do
not interfere.—S. G.

Micro-Analysis. n.—Tests for Rare and Common Metals. J. Gordon
Pearson (Chem. Eng. Min. Rev., 1936, 28, (329), 151-154).—Cf. Mci. Abs., this
yol., p. 165. Describes the solutions reguired and the methods to be followed
in the micro-detection of .Mn, Li, TI, Ta, Ni, Ti, Th, W, Ce, Co, As, Cu', Cu",
formaldehyde, water, nitrites, and F.—J. H. W.

*Distillation and Separation of Arsenie, Antimony, and Tin. John A.
Scherrer (J. Research Nat. Bur. Stand., 1936, 16, (3), 253-259).—Dcscribes an
apparatus and teclmiquo for tho separation, by distillation, of As, Sh, and Sn
from one another and from elements having non-volatile chlorides. The
apparatus is mado entirely of glass, for it was found that eork and rubber
stoppers absorb the yapours to such an cxtent that significant errors may
ensue.—S. G.

*Investigations into the Analytical Chemistry of Tantalum, Niobium, and
Their Minerat Associates. XXX.—Ohbservations on Beryllium. W. R. Schoeller
and H. W. Webb (Analyst, 1936, 61, (721), 235-242).—Be is quantitatively
precipitated by tannin from alkaline tartrate solutions. U may bo separated
from Be by precipitation with K4Fe(CN)6 in HC1 solution in the presence of
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filter pulp. Tho best separation of Al from Bo is effected by fusing tho mixed
oxides with Na2C03 and extracting tho melt with H,0 whoreby NaA102
dissolvcs loaving a rosiduo of BcO.—A. R. P.

Quantitative Spectrographic Analysis. Application to the Determination of
Chromium [in Chromium-Aluminium Alloys]. Henri Trich¢ (jBuli. Soc. chim.
France, 1936, [v], 3, 249-254).—The intensity of tho Cr lines varics regularly
with the concentration from 0-1 to 4% Cr, but with higher Cr contents the
results are erratic due to segregation. Under the best eonditions the results
are accuratc to = 10% of tho absolute Cr content.—A. R. P.

+Determining Copper in the Presence of Interfering Elements. A Modified
lodometric Method. H. W. Footo and John E. Vance (Indust. and Eng. Clicm.
(Analyt. Edn.), 1936, 8, (2), 119-121).—The best results aro obtained in a
solution ofpa 3-7 containing NaF to prevent the interference of Fe"' and KCNS
to ensure a stoicheiometric reaction. Sc, Mn, and Asv do not interfere.
—A.R.P.

Objective Colorimetric Determination of Copper. C. A. Goethels (Z. anal.
Chem., 1936, 104, (5/6), 170-182).—A number of colorimetric methods wero
tested for sensitivity.—A. R. P.

+Determination of Gold [in Alloys] Without Cupellation. Julius Donau (Z.
anal. Chem., 1936, 104, (7/8), 257-270).—The alloy is incjuartcd with the
euteetic Zn-Cd alloy at 400° C. in a glass tube through which H2 is passed.
Two inguartations aro necessary when tho alloy contains Pd. The bcads are
parted first in 1:3, then in 1:1HNO3. |If Snis present tho residual Au is
heated with NH4C1 prior to weighing.—A. R. P.

+Inorganic Complex Compounds in Analytical Chemistry. 1V.—Detection
and Determination of Mercury. C. Mahr (Z. anal. Chem., 1936,104, (5/6), 241-
245).—The solution is mado 0-5Ar with HC1 and treated with a warm solution
of (NH.I),Cr[(NH3)ZCj\rS)|], whoreby all tho Hg is precipitated as
HgCr[(NH3)2CNS)4]2 which contains 23-96% Hg after drying at 105°-110° C.
The precipitate can also be ignited to Cr2 3 for weighing or the Cr may bo
oxidized to Cr03with H2S04 and KBr03 for yolumetric work. Nono of the
following interfore: Cu, Pb, Bi, Cd, As, Sh, Sn, Mn, Fe, V, Co, Ni, Al, Cr,
Zn, Be, Mg, Ca, Sr, Ba. TI, Au, and Ag aro more or less completely prccipi-
tated under tho same eonditions as Hg.—A. R. P.

+0On the Oxidimetric Determination of Nickel and Copper as Oximes. J.
Mironoff (Buli. Soc. chim. Belg., 1936, 45, (1), 1-8).—Nii is precipitated as usual
with mono- or di-phenylglyoxime or with benzoinoxime, and Cu with salicyl-
aldoxime; tho precipitate is hydrolysed by boiling with 122V-H2504 and, after
filtration if necessary, the solution is boiled with FeZS04)3 and the FeS04
formed by tho reducing action of the liydroxylamine produced by hydrolysis
is titrated with KMn04—A. R. P.

+0n a Volumetric Determination of Palladium by Means of Oximes. Marcel
Gahide (Buli. Soc. chim. Belg., 1936, 45, (1), 9-14).—The H2S04 solution is
treated with a 1% solution of salicylaldoxime and the washed precipitate is
boiled with 12AT-H,S04 to hydrolyze tho oxime into salicylaldehydo which is
expelled by the boiling and (NH2H )2-H2S04which is determined by addition
of FeAS04)3 and titration of tho reduced Fe with KMn04—A. R. P.

+Contribution to the Microchemical Determination of Silver [in Gold Alloys].
Julius Donau (Mikrocliemie, 1936, 19, (2), 108-117).—Tho alloy is inguarted
with the eutectic Zn-Cd alloy (87% Cd) in a current of H2, tho resulting bead
is parted in HNO3 and tho Ag precipitated from the solution on a Cu wire,
washed, dried, and weighed.—A. R. P.

+The Detection and Colorimetric Determination of Tin by Means of Sub-
stituted 1 : 2-Dimercaptobenzenes. A Specific Reagent for Tin. RobertE. D.
Clark (Analyst, 1936, 61, (721), 242-245).—When a solution containing Sn is
boiled with thioglycollic acid and a dilute alkaline solution of 4-mothyl- or
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4-chloro-l : 2-dimercaptobenzene, a red precipitate is obtained in concen-
trations of 1-2 X 10-7or5 x 10~7, respectivcly.—A. R. P.

*Separation of Stannic Oxide from Various Oxides by Ignition with Ammonium
lodide [and Its Application to the Determination of Tin in Non-Ferrous Alloys].
Karlo R. Caley and M. Gilbert Burford (Indust. and Eng. Cliem. (Analyt.
Edn.), 1930, 8, (2), 114-118).—Tho Sn02 obtained by dissolution of brasses
and bronzes in HN 03is always contaminated with smaliamounts of CuO, PbO,
ZnO, PeX 3, and NiO. Correct values for Sn02 may be obtained by mixing
tho weighed oxide with 15 times its weight of NH.,l and heating the mixture in
an electric furnace at 425°-475° C. whereby the Sn02is complctely volatilized.
The residuo is moistened with HNO3, dried, and eautiously ignited; the
diflerencc in weight between this and the original weight represents the truo
Sn02 Tho method is not applicable to materiat containing As or Sb since
both metals are also rolatilized by tho treatment.—A. R. P.

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

(Continued from p. 1G7.)

A New Apparatus for Examining Surfaces. A. Salmony-Itarsten (Z.
Inslrumentenkunde, 1935, 55, 502-504; C. Abs., 1936, 30, 2425).—A diagram
and description are given of an apparatus for works’ use. The image of a
known standard occupies half the field, and the image of the test surface tho
other half. Photographs indicato its use in oxamining welds, paints, and vamish
surfaces, &c. A photograph shows a special comparison microscope for
cylindrical surfaces.—S. G.

*An Electron Microscope for Filaments : Emission and Adsorption by Tung-
sten Single Crystals. (Johnson and Shockley.) See p. 196.

A New Smali X-Ray Crystal Analysis Unit for 45 Kv. H. J. Zimmermann
(Siemens JRev., 1930,12, (2), 43-40).—An outline is giyen ofthe mostimportant
conditions which must be met by an X-ray crystal analysis unit. A description
with illustrations is given of a smali eguipment.—R. Gr.

A New Type of Room Thermostat. W. E. Bardgett and A. H. Jay (En-
ginecrhig, 1930, 141, (3006), 418-419).—A description is given of a thermostat
used in the Research Department of the United Steel Companies, Sheffield, for
controlling the temperaturo of a room where tho investigation is undertaken
oi tho creep of metals at elevated temperatures. Tho sensitive devico is a
stainlcss-steel strip 80 ft. long, + in. wide, and 0-010 in. thick stretchcd round
tho walls of tho room, the movement of the strip being magnified. A main-
tenance of the room temperaturo to within £ 1°C. or + 0-2° C. at any parti-
cular point is claimed.—R. Gr.

X1.—PHYSICAL AND MECHANICAL TESTING, INSPECTION
AND RADIOLOGY

(Continued from pp. 1G7-3G9.)

Notes on Inspection of Metals for Artillery and Aircraft Ammunition. J.
Purdue (Modem Eng., 1935, 9, (12), 536-539 ; discussion, 1936,10, (1), 37).—
The inspection of steel for shells is described in some detail, and copper, copper
alloy stampings, and cartridgo brass are dealt with more briefly. Chemical
analysis, inacro-etching, and tho mereurous nitrate test are particularly
mentioned.—H. W. G. H.

*The Oxide Film on Aluminium and Its Photometric Test. Rokuzo Tomii
and Yasuichiro Miyakawa (./. Electrochem. Assoc. Japan, 1935, 3, 232-242;
C. Abs., 1936, 30, 2445).—[In Japanese.] Tho reflectivity of aluminium oxido
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film formod under different conditions was determined by reading tho deflcction
of a galvanometer put in series with a photocell actuatod by tho refleotcd light
from tlio oxide film. The minimum deflection in aoeordance with the com-
pletion of film formation is observed at 15° in 2% oxalie acid, at 30° in 1%
chromie acid, and at 50° in 5-5% borax solution with currcnt dcnsities of 8-3,
3-3, and 0-6 ma./cm.2 respectively. In cvory solution tho deflcction of tho
galvanomotcr deereases rapidly with inereaso in tho duration of electrolysis.
Holvover, nearly the samo reflection is scen when the amount of electricity
passed reaches 200, 80, and 24 ma.-hr. in tho respective solutions ; this seems
to bo duo t6 tho increase in thickness of the film. This photometric method
may therefore be recommcndcd bccauso of its simplicity for the study of oxido
films in testing articles with oxide coatings.—S. G.

fAlloys which are Strong and Non-Oxidizable at High Temperatures. P.
Chevenard (Chalcur et Industrie, 1936, 17, (192), 125-137).—Descriptions arc
given of ecjuipment for measuring creep at high temperatures, a thermo-
balance for determining oxidation ratc-tcmpcraturo curvcs, and a resistivity
method for detecting the production of cracks in a sample repoatcdly guonched
from a high temperaturo. A reviolv, mainly deyoted to ferrous metals, is
given of the properties of materials under load at high temperatures. Curves
connocting temperaturo with the moan creep rato between tho 25th and 35th
hour aro given for nickel, a nickel-chromium, and a nickel-chromium-tungsten
alloy under various loads.—J. C. C.

Fatigue and Fatigue Testing Machines. --—---- (Wire Industry, 1936, 3,
(27), 115-117).—A short discussion of fatigue as encountered in wire ropes,
followed by somo generat and historical remarks, loads to a description, with
diagrams, of a rotating-cantilcvcr testing machino driven by an air turbino,
and of an axial-stress (tension compression) fatigue testing machine. Tho
designs are due to H. F. Moore and G. N. Krouse of tho University of Illinois.

—W. E. A
IIADIOLOGY.

Industrial X-Ray Practice. Robert C. Woods (Electronics, 1936, 9, (2),
7-11).—General.—J. C. C.
+The Protection of Radium Workers from Gamma Radiation. The Protec-
tion Afforded by Building Materials. G. W. C. Kaye, G. E. Bell, and W. Binks
(Brit. J. Radiology, 1936, 9, (99), 161-171).—Using up to 7 grm. of radium as
the source of radiation, measurements were mado of the y-rays transmitted
through from 4 to 23 in. of briekwork, solid steel doors up to 3i in. thick, and
smaller samples of lead, iron, aluminium, coke breeze, and concrete of various
thicknesses. The results show that whereas for light materials tho absorption
is proportional to their densities, when comparing light and heavy elements the
relationship reguires correction.—S. V. W.

X111.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 170-172.)

Castings. W. Machin and M. C. Oldham (Proc. Inst. Brit. Found., 1934-
1935, 28, 361-481; and Found. Trade 1935, 53, (991), 115-117; (992),
135-138, 140; (993), 148-153; (994), 164-168, 170; (996),' 209-212; (999),
275-278, 280; (1001), 316-318).—A generat survey of foundry practicc and
the problcms encountered in producing large castings in ferrous and non-
ferrous alloys. The heat-treatment of castings is discussed, and examples
of gun-metal and mangauese-bronze castings are considered briefly. Defects
of all types arc diagnosed and remedies suggested to eliminate them. Tho
necessity for sand control and treatment and tho selection of the correct sand
for moulds and cores is emphasized. Yolume changes between the moltcn
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statc and tho cold solid state cali for special consideration in all castings and
provido one of tho major problems of the moulder. The authors consider
that repairs to castings could bo carried out more oxtensively than is at
present permitted, and they make a pica for a wider uso of established processes
for saving castings showing only minor defccts. Tho aim of the paper is tho
practical consideration of tho founders’ art, and is instructive.—J. E. N.

Contraction. W. Machin and M. Oldham (Found. Trade ./., 1936, 54,
(1028), 343-348).—A study of the causes and elimination of casting stresses
in ferrous and non-ferrous castings.—J. E. N.

The Mould-Filling Capacity of Aluminium Castings Alloys. R. Irmann
(Aluminium, 1936, 18, (1), 9—3).—Curves are given showing the fluidity, as
determmed by tho spiral casting method, of Silumin, Peraluman 7, Anticorodal,
Alufont I, German alloy, and Peraluman 2 at yarious casting temperatures
and mould temperatures. The fluidity decreases in the order given for a
casting temperature of 700° C. and a mould temperature of 350° C—A. R. P.

Aluminium Castings. R.Irmann (Aluminium, 1936,18, (1), 2-8).—Modern
methods of making chill and sand castings of aluminium alloys aro described
together with several types of electric melting furnaccs and a modern coke-
fired reverbcratory furnace.—A. R. P.

High-Strength Aluminium Casting Alloys. New Materials for Severe Duty.
~ m (Met. Ind. (Lond.), 1930, 48, (16), 458).—An aluminium alloy containing
Silicon 5, magnesium 0-5, and coppcr 1-25% is suitable for complicatcd parts
owing to ease of casting, and responds to solution- and precipitation-trcatment;
is covered by Air Ministry D.T.D. Speciflcations Nos. 272 and 276. For
high strength, tho aluminium-copper alloy “ N.A. 22511 is reeommended;
this also responds to heat-treatment, but tho composition is not stated.

—J. E. N.

The Production of Sound Aluminium-Bronze Castings by the Vacuum
Process. Charles 0. Herb (Machineg moderna, 1936, 30, (327), 137-142).—
An illustrated account of the vacuum die-casting of aluminium-bronze pieces.

—P. M. C. R.

On the Preparation of Cold-Rolled Hollander Rails of Phosphor-Bronze.
Erich Becker (Kalt-Walz-Welt, 1936, (2), 13-14).—The rolls of tlie disintegrat-
ing mills used in the manufacture of paper are fitted with bronzo beating bars
orrails 60-120 cm. long, 6-12 om. wide, and 5-15 cm. tliick mado of phosphor-
bronze containing 7% tin butfree from lead and zinc. Ingots for rolling these
bars aro mado by casting the alloy in green-sand moulds containing a smali
amount of petroleum or coal dust to prevent binding of the sand to the casting.
The mould is slightly inclined to the horizontal and is provided with a feeder
at the upper end and a riser at the lower, the riser being loosely plugged at
the beginning of the casting in such a way that the ptug is pushed out by the
air pressure when the mould is about one-third fuli. In this way sound and
dense castings are obtained which can be rolled direetly to the desired size.

—A.R.P.

The New Barronia [Bronze] Foundry at Gunnersby. ---—--- (Aluminium
and Non-Ferrous Rev., 1930, 1, (7), 320-323).—An illustrated description.
Details are included of tho eharacteristics of Barronia bronze and Berdo
bronzes Nos. 1, 0, and 7.—J. C. C.

Fifty Rules for the Treatment of Graphite Melting Crucibles in the Foundry.
Edmund Richard Thews (Giesserei-Praxis, 1936, 57, (19/20), 211-213).—
Fifty rules for tho treatmentof graphite crucibles are set outin order to obtain :
(1) improved guality of produet, (2) economy of time, (3) economy of metal,
(4) better heat conditions, (5) lower melting loss (through more rapid heating),
(6) lower fuel consumption per charge.—J. H. W.

“ Questal ” Bentonite [Bond for Moulding Sand]. J. N. Wilson (Alumin-
ium and Non-Ferrous liev., 1936, 1, (7), 315-317).—Bentonite is a colloidal
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bond which, when added to moulding sands in amounts up to 3%, inereases
porosity and strength (green and dry), and reduces the amount of water
needed.—J. C. C.

Practical Aspects o! Die-Castings. N. D. G. Robertson [Found. Trade J .,
1936, 54, (1027), 317-318; and Metal Treatment, 1936, 2, (5), 29-31, 33).—
Read at a joint meeting of tho London Local Section of the Institute of Metals
and London Braneh of the Institute of British Foundrymen. A brief roview
of the various processes, with recommendations as to ehoice of die materials
and suitability of the alloys to bo cast.—J. E. N.

The Production of Zinc Alloy Die-Castings in TJ.S.A. Herbert Chase (Met.
Ind. (Lond.), 1936, 48, (19), 529-531).—Zine-basc die-castings are finding
inereasing applications in the U.S.A. where alloys of great purity are handled
with accurate temperature control at high pressures. Careful die design in
selected stcels reduces trimming costs and wasters. Dimensions are elosely
adhered to, and distortion eliminated. C. describes tho practico at the
Schultz factory.—J. E. N.

The Manufacture of High-Purity Zinc and High-Grade Zinc Die-Casting
Alloys. D. S. Burwood (Met. Ind. (Lond.), 1936, 48, (16), 455-457).—A
fraetional distillation process yielding zinc of guarantecd purity of 99-99%
is described. Control is by comparative spectroscopic analysis, and it is
essential that impurities bo kept to an absolute minimum. Aluminium and
copper are introduced into the alloys as hardeners and magnesium in stick
form with special precautions.—J. E. N.

A Brief Study of American Die-Casting Machines. Herbert Chase (Met.
Ind. (Lond.), 1936, 48, (17), 481—184).—Describes the principles of the most
widely used American machines, noting the special features of each, with
photographs and diagrams.—J. E. N.

XV.—FURNACES AND FUELS

(Continued from p. 172.)

Industrial Furnace Design. E. F. Baker (Modern Eng., 1935, 9, (11),
462-465 ; (12), 526-529).—The rclative costs of yarious fuels are studied, and
their application to reyerberatory, muffle semi-muffle, and direct-fired furnaces
is discussed. The problems of furnace design and construction, and of
temperaturo control, are explained.-—I1. W. G. H.

Electric Furnace Practice. A. G. Robiette (Found. Trade J., 1936, 54,
(1021), 212-214).—Report of the discussion on a paper by R. See Met. Abs.,
this vol., p. 129.—J. H. W.

High-Freguency Electric Melting Furnace Eguipment. Engineers of the
General Electric Co., Ltd. (G.E.C. Journal, 1936, 7, (2), 83-93).—Describes
an installation at the works of Jonas & Colver (Noro), Ltd., Sheffield.—S. V. W.

Repairs to Electric Melting Furnaces. Walter Lister (Metallurgia, 1936,
14, (79), 21-23).—Practical methods for repairing the hearth or rebuilding
the bottom of an electric furnace are discussed. The making of a non-con-
ductive basie hearth and of an acid bottom aro first considered, then two
methods are giyen for the building of a conductiye hearth, the first in a
Hcroult furnace and the second in a Greaves-Etchell furnace.—J. W. D.

Electric Annealing Furnaces and Their Heating Elements. W. Rohn and
J. E. W. Ginger (Metallurgia, 1936, 14, (79), 7-9).—For temperatures under
800° C. an alloy consisting of chromium 15-20, nickel 20-30%, and the
remainder iron is suitable, whilst for temperatures up to 950° C. a ferro-
chrome nickel alloy eontaining chromium 15-20 and iron 10-20% is usually
employed. A nickel-chrome alloy eontaining nickel 80, chromium 20% and
free from iron is adopted for temperatures from 950° to 1100° C., and an alloy
consisting of chromium 20-30, aluminium 4-6%, a little Silicon, and the
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remainder iron for temperatures from 1100° to 1250° C. For temperatures
between 1250° and 1450° C. ceramic heating elements consisting of Silicon
carbide aro essential. Heating elements give tho maximum serviee in a
purely oxidizing atmosphere. W ater vapour is not harmful, but carbon and
sulphur, espeeially tho latter, aro dotrimental. Temperature fluctuations
reduce tho life of tho element, and a system of temperature regulation is
necessary.—J. W. D.

Electric Furnaces for Bright-Annealing. ------ (Engineer, 1930, 161,
(4185),340,34S).—Anillustrated description of the Griinewald process. Sealed
pots containing the materials to bo heated are placed inresistor-type furnaces.
A recuperativo chamber is used to conservo heat.—R. Gr.

Operating Temperature of Non-Metallic (Carborundum) Heating Elements.
Masao Nagai and Kenzo Sum i (./. Electrochem. Assoc. Japan, 1935, 3, 258-201;
C. Abs., 1936, 30, 2497).—[In Japanese.] The temperaturo that will give
good servico lifo is 1400° C., the maximum useful temperature being 1450° C.

—S. G.

Use of Pulverized Fuel in Copper Refining. A. G. Mills {Chem. Eng. Min.
liev., 1930, 28, (328), 94-98).—Discusses the development of tlie ccjuipment
used and the operations carried out in the production of copper wire-bars
and refincd shapes, using pulverizcd-coal firing.—J. H. W.

XVIIL.—WORKING

(Continucd from pp. 174-170.)

tOn the Important Processes and Magnitudes in the Plastic Deformation of
Metalhc Materials. Theodor Dalii (Kalt-Walz-Welt, 1935, (11), 81-86; (12),
89-94).—Recent work on the mechanism of plastic deformation of metals is
described and critically reviewed.—A. R. P.

Flatting Rolls for Fine Sheet Metal. L. Reichert (Aluminium, 1930, 18,
(2), 48-50).—Modern types of flatting rolls are described with reference to
illustrations.—A. R. P.

On the Plating of Iron or Steel with All Metals, and on the Use of the
Products. Erich von der Neyen (Kalt-Walz-Welt, 1936, (3), 17-20).—Con-
tinuous and discontinuous methods of coating iron or steel on one or both
sides with corrosion-resistant metals and alloys by welding the two metals
together and then cold-rolling the product are described together with the
necessary apparatus.—A. R. P.

The Extrusion of Different Metals Resistant to Corrosion. Pierre Roux
{Metan.v, 1935, 10, (124), 303-304).—Extrusion, even by light passes, enablcs
cast and unworkable aluminium and aluminium alloys to be forged. Copper
is extruded into weldless tubes at about 900° C. Tubes of lead, which is the
most suitable metal for extrusion, are extruded at 200° C., although lead will
flow at 90° C. Zinc, when impure, extrudes badly, and hence the electrolytic
metal is always used for extrusion, the temperature being about 150° C.

—J. H. W.

The Working of Lead. J. Mahul (Metaux, 1935, 10, (124), 371-390).—
Describes in detail tho manufacture of lead pipes by oxtrusion and their
applications; also the manufacture of lead foil, and the methods of effecting
joins.—J. H. W.

Tellurium-Lead. Soci¢t¢ Minerais et Métaux (Metanz, 1935, 10, (124),
391-400).—Tellurium-lead has many adrantages over “ chemical lead ” (lead
containing copper), includiug better mechanical properties and resistance to
corrosion. These advantages are set out in detail.—J. H. W.

The Henley Machineg for Extruding Lead. P. Dunsheath (Machine moderne,
1930, 30, (320), 107-111).—An illustrated description is given of a machine
incorporating a cooling system which ensures a fine and uniform micro-
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structure in tho finished product, which is, in addition, frcc from surfaco
oxidation. Tho process is especially applicable to comparatively thin sections,
c./j. of cablc-shcathing.—P. M. 0. R.

Working Monel Metal. J. Picard (Mklaux, 1935, 10, (124), 324-325).—
Describes autogcnous, arc, spot, and automatic electric welding, tin and
silver welding, and brazing of Monel metal, tubc-bending and fianging, hcat-
trcatmcnt, cold-working, pickling, and forging. The alloy is eithcr close
annealed or air anncaled and guenched in water containing 5% of alcohol.
W hen cold-working before anncaling does not cxcecd 20%, subscauent anncal-
ing does not completely soften the alloy. More than 20-25% cold-working
tends to favour increase in grain-size. The best forging temperature is between
1180° and 1010° C., the period of heating being as short as possible.—J. 1. W.

On the Movement of Metal in the Manufacture of Cold-Drawn Hollow Bodies
from Piane Sheets. ----—-- Meyer auf der Heyde (Kall-Walz-We.It, 1936, (1),
1-6; (2), 9-13).—Tho movement of the metal during dcep-drawing processes
is determined mathonmtically and graphically.—A. R. P.

Metallurgical Aspects of Deep-Drawing. n.—Failures and Defects En-
countered During Deep-Drawing. J. D. Jcvons (Met. Ind. (Lond.), 1936, 48,
(16), 459-463 ; (18), 513-517).—Seo also Met. Abs., this vol., p. 175. Failures
and defects in dcep-drawing may be mctallurgical or mechanical. There has
been a growing tcndency to use cheaper lower grades of metal than tho press-
ing dcmands and to rcduce the number of draws. Directional distribution
ofcrystal grains and segregates cause failures, whilst correct anncaling practice
helps in controlling grain-size and finish. Attention to tool design, clear-
anccs, and lubrication assist in eliminating other troubles such as fouling,
scoring, and buckling. Improvements in casting have reduced faults duo to
ingot defects. Present causes of diffieulty are irrcgularities of grain-size, in
part produced by critical strains and temperatures, and to the use of materials
too low in copper content. Alloys containing a trace of beta are especially
troublesome, and it is suggested that tlie “ precipitation ” of beta in undesir-
able forms and distribution may produce “ waving,” and also may lead to a
type of “ ageing” which initiates season-cracking. \Note by Abstractor :
The meehanism by which fi can be “ precipitated ” isnot stated. The appear-
ance of (as inter-crystalline stringers is not unusual.]—J. E. N.

The Forming of Self-Hardening Aluminium Alloys. H. Hornauer (Werk-
statt u. Betrieb, 1936, 69, (9/10), 121-124).—A list of 13 “ self-hardening ”
light alloys is given, with a summary of the ageing conditions for tho various
alloy series. The influence of storage period and of anncaling temperature
on tensile strength is shown graphically in the aluminium-copper-magncsium
series. Methods of forming certain sections are described and illustrated.
Special emphasis is placed on the advantages of salt-bath anncaling, pre-
cautions regarding which are described. Possible causes of failuro are
enumerated.—P. M. C. R.

Standard Nomenclature in Stamping Processes Recommended by the
A.W.F. [Ausschuss fiir Wirtschaftliche Fertigung]. H. Hilbert (Werkstatt
u. Betrieb, 1936, 69, (9/10), 128-130).—A series of definitions of terms in
regular use in metal stamping is recommended by the AW.F.—P. M. C. R.

The Polishing of Hard Metal Dies for Rod and Tube Drawing. Carl Miehael
(Draht-Wd#t, 1935, 28, (47), 739-741).—Various methods of polishing and
reconditioning hard metal dies are described with reference to diagrams.

—A.R.P.

How Wire is Drawn. A Visit to an English Works. George McDonald
(IFire Industry, 1936, 3, (28), 145, 147, 149).—A popular account of a visit to
a steel rod-rolling and wire-drawing worka.-——W- E. A.

Brass Wire Manufacture. A. Walker Fielding (Wire Industry, 1930, 3,
(25), 11, 13, 15, 17).—The drawing of brasses in the range 82 : 18 to 60 :40
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presonts fow difiiculties; tho higher tlio copper content the simpler tho
production of wire. Closo temperaturo control is necessary during casting,
and caro must be taken, espeeially with thicker sizes of wire, to guard against
tho liability to season-cracking. Asbestos wire, used in brake linings, is pot
annealed but not cleaned or dipped afterwards. Weaving wire must have a
brilliant finish after annealing : continuous tube annealing givcs good finish,
but tho wire is not fully softened and does not weave dead, and F. prefors
fully annealed wire cleaned with a dip of potassium bichromatc plus nitric
acid. Details ofthe inixture and method ofusc aro given. Centrifugal drying
is adviscd. Stranding wire, for picturo cords, &c., may bo given a light draft
after dipping, using a liighly polished diamond and paraffin oil as lubricant.
Dio angle, lubricant, and annealing furnaces and pana aro discussed.
—W. E. A.
fThe Present Position oJ Fine Mechanical Working [of Metals]. Carl
Biittner (Z. Metallkunde, 1936, 28, (4), 91-96).—Modem methods of accurately
machining, drilling, threading, and polishing metals and alloys are described.
—A.R.P.

Cutting Speeds in Turning with Hard Metal Tools. ------ (I'Yerkstatt u.
Bctricb, 1936, 69, (7/8), (Special Suppt. No. 21)).—A tablcgives normal cutting
speeds for copper, 4 brasses, aluminium, and 3 light alloys, and a number of
ferrous and non-motallic materials.—P. M. C. B.

Powder Metallurgy. Charles Hardy (Metal Progress, 1936, 29, (4), 63-67).
—Tho production, selection, comprcssion, and lieat-treatmcnt of metallic
powders arc described, with special reference to molybdenum and tungsten.
Tho importance of compressed powder products in tho automobile, electrical,
and dental industries is emphasized, and the possibilities of alloy production
arc discussed.—P. M. C. 11.

XIX.—CLEANING AND FINISHING

(Continued from p. 17C.)

Coloring of Metals. Il.—Copper and Brass. Herbert R. Simonds and
C. B. Young (Iron Age, 1936, 137, (6), 25-30).—The results of recent research
work, including the new colour-by-electrolysis process, aro described in some
detail, and the colour oftho whole rango of bronze and brass alloys is tabulated.
[iYo(e » Part | deals with iron and steel.]—J. H. W.

Metal Colour Finishes. Simple Solution Processes. --—---- (Machinery
Market, 1936, (1S53), 26).—A brief note of chemical solutions available for
colouring metals.—L. A. O.

XX.—JOINING

(Coutinued from pp. 177-178.

Riveting Aluminium. A.J. T. Eylcs (Aluminium and Non-Ferrous Hev.,
1936, 1, (7), 329).— Workshop notes.—J. C. C.

Gold Solders. K. Bihlmaier (Mi/t. Forscliungsinst. Eddmelalle, 1935-
1936, 9, (8/9), 85-90; (10), 99-104).—Tho composition, preparation, and pro-
perties of various types of gold solders are described in somo detail and methods
of using the solders aro briefly outlined. A useful tablc showing the melting
rango of S-, 12-, and 18-carat solders containing zinc., cadmium, copper, and
silver is included.—A. R. P.

The Joining of Light Alloy Sheet with Heavy Metal Sheet. ------ (IMust.
Zeit. Blechinduslrie, 1936, 65, (12), 360-361).—Dircctions arc given for joining
aluminium sheet with iron, copper, brass, nickel, Moncl metal, lead, and zinc
sheet: tho approximate strength of the joint is indicatcd in each case, and a
finat note summarizes the method and results of corrosion tests.—P. M. C. R.
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Welding and Soldering Materials for Aluminium. L. Rostosky (Aulogcnc
Mctallbearbeituiig, 1935, 28, (24), 377-378).—Filier rods should be of almost
exactly the same composition as the materiat to be welded, although an alloy
with 4-5% Silicon is sometimes used for pure aluminium. This is really a
“ hard solder,” liko Alpax. *“ Soft solders ” aro lower-melting-point alloys,
which produee joints with poor resistance to corrosion.—H. W. G. H.

Gas-Welding Aluminium and Its Alloys. G. O. Hoglund (36tli Ann.
Convention Internat. Acetylene Assoc. (Cleveland), 1935, 11 pp.; also Met.
Ind. (Lond.), 1936, 48, (1), 5-7 ; and (summary), Light Metals Rev., 1936, 2,
220-221; C. Abs., 1936, 30, 2159).—The effects of welding on characteristies
of aluminium alloys are deseribed, especially with regard to architectural,
brewery, dairy transportation, and ehcmical applications. “ 3 S” aluminium
(1-25% manganese) welded with “ 2S ” (commercially-pure aluminium) rod
has been used for constructing acetie acid tanks; “2S” aluminium drums
are used for shipment of 80% or over nitric acid; 99-6% aluminium drums
are used for hydrogen peroxide. The resistance of the welds is equal to that
of tho parent materiat. “51S” and “ 53S” are the only heat-treatable
aluminium alloys adaptablo to practical fusion-welding methods.—S. G.

Welding Sheet Aluminium. A.J. T. Eyles (Aluminium and Non-Ferrous
liev., 1936, 1, (7), 340-342).—Practical notes are given on the oxy-acetyleno
welding of aluminium and aluminium alloy sheet.—J. C. C.

Sound Welds in Brass. m— Lecmann {Aulogcnc Metallbearbeitung, 1936,
29, (3), 37-39; and Met. Ind. (Lond.), 1936, 48, (18), 511-512).—Brasses
melt at about S50°-900° C. and zinc yaporizes at 91S° C., so that blow-lioles
are usually produced when brass is welded. They may be avoided by using
a large excess of oxygen in the blowpipe flame, thus producing a tenacious
film of zinc oxide on the surface of the molten weld metal, and preventing
vaporization of the zinc. Adeguate preheating with a neutral flame is neces-
sary. Similar technigue is suitable for bronze and gun-metal.—H. W. G. H.

The Welding of Inconel. A. Boutté (Rev. Soudure Aulogenc, 1936, 28, (263),
8-9).—Inconel (nickel 80, chromium 14, iron 6%) can be welded by oxy-
acetylene, metallie arc, or electric resistance processes. It has extremely
low ductility at about 740° C. and caro has, therefore, to bo taken to avoid
contraction stresses. For blowpipe welding, a spccial fiux is necessary to
dissolvo chromium oxide, and filier rods should havo the same composition
as tho parent metal. For arc welding, lieavily-coated electrodes are used on
d.c. with reversed polarity. Welds have equal corrosion-resistance to the
sheet, the recrystallized zones, caused by tho heat of welding, having no
detrimental effect—H. W. G. H.

Welding Nickel and Its Non-Ferrous Alloys. A. Boutt¢ (Mitaux, 1935,
10, (124), 341-346).—The wcldability of nickel depends to some extent on its
sulphur and magnesium content; the presence of 0-15-0-20 Silicon is also
uscful. The electric arc, spot, press, carbon arc, and autogenous welding of
nickel, Monel metal, Inconel, and nickel-brass are deseribed.—J. H. W.

Welding Hard-Facings on Drilling Tools. J. Cuthill (,/. Inst. Petrol. Tech.,
1936, 22, (150), 205-210).—Hardtool materials aro deseribed and elassifled,
and 5 methods of attaching them to drilling tools by oxy-acetyleno or are
welding aro deseribed.—P. M. C. R.

Welding. E. Jimeno, A. Modolcll,and F. R. Morral (Anales soc. espan.Jis.
quim., 1935, 33, 696-708; C. Abs., 1936, 30, 68).—A generat survey ofwelding,
giving tho outstanding physical and chemical problems, and a macro- and
micrographic study of 3samples of welds shows the structure and hardness in
the yarious regions. X-ray pliotographs show the defeets.—S. G.

Some Recent Developments in Oxy-Acetylene Welding. E. J. Raymond
(Modern Eng., 1935, 9, (12), 540-541; 1936, 10, (1), 23-27).—The effect of
flame adjustment and flUer-rod composition on the physical properties of weld
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metal is discussed primarily with rcgard to mild steel. Tho importance of an
oxidizing flalnc for welding brassos, is, however, mado cvidcnt in a description
of “ bronze welding.”—H. W. G. H.

New Schedule of Oxy-Acetylene Welding. Institut de Soudure Autogene
(Rev. Soudure Autogene, 1936, 28, (264), 2-9).—The yarious methods of blow-
pipe manipulation aro described, with detailed particulars of tlie technigue
reeommended by tho Institut de Soudure Autogene and tho speed of welding
obtainable. The methods are : “ Soudure a gauche” (ordinary leftward
welding); “ a gauche demi-montante ” (leftward welding up a slope); “ demi-
montante en deux passes ” (leftward up a slope in two runs); “a droite”
(rightward); “ montante a doublo cordon, “A ’” (vertical welding from ono
side); “ montante 1, double cordon, *B *” (vertical welding simultaneously
from both sides); and also angle and fillet welding, horizontal welding of
yertical sheets, and overhead welding. Tho applieations to mild steel aro
treated fully, but brief particulars are also given for copper, brass, aluminium,
niekel, Monel metal, German silver, stainless steel, and lead.—H. W. G. H.

The Use of Bottled Butane Gas in Rural Areas. Theodore Ricli (Engineer-
ing, 1936, 141, (3669), 496-498).—Mainly eoncerned with domestie appliea-
tions, but suggests possiblo use as a heating medium for brazing and welding
jobs in remote distriets. Properties and relative costs of heating by this
system and gas and electricity aro considered.—R. Gr.

*Some Charaeteristics of Welding Fluxes Affecting the Welding Arc. Haru-
hiko Shibata (Tram. Soc. Mech. Eng. Japan, 1935, 1, (3), 247-254).—[In
Japanese, with brief English abstraet in suppt., p. 72.] An inyestigation of
tho effects of welding fluxes on the charaeteristics of tho electric arc, when
using ordinary compounds, shows that when one metallic compound is used
as a flux, tho arc-yoltago decreases and the melting time increases as the atomie
weight of tho metal increases. The melting time of the welding rod is de-
pendent on the arc-voltage so long as tho arc-current and other conditions
are constant, but when the arc-yoltage is low, an instantaneous short-circuit
frequcntly oecurs, and on this account tho value of tho melting-time is ap-
parently far greater than the theoretical yalue. The arc-yoltage usually
yaries with the polarity of tho electrodes, but many fluxes give smaller yalues
when they aro of normal polarity than when they aro of reyorsed polarity.
Boron oxide, aluminium oxide, and Silicon oxide, however, givo a much higher
arc-voltage when their polarity is normal than when it is reyerse. Bare
welding rods different in composition and physical properties give different
arc-voltages and molting-times when the arc-current is tho same, but when
coated with the same kind of flux giye an arc-yoltage and a melting time
peculiar to the flux and independent of tho kind of core.—J. W. D.

Are-Welding in Argon Gas. Gilbert E. Doan and William C. Schultc
(J. Amer. Weld. Soc., 1936, 15, (1), 23-27).—An apparatus is described for
arc-welding in controlled gas atmospheres. Using extremely pure argon, it
was found that a stable arc could not bo maintained when the electrodo was
clean unless the open-circuit yoltage was greater than 62 v. and the short-
circuit eurrent greater than 110 amp. No crater was formed under the iron
arc, so that there was no penetration. The globules at the end of the elec-
trodo wero detached apparently by grayity only. Tho melting rates per
kw. lir. in argon and in air were approximately equal.—H. W. G. H.

Atomie Hydrogen Welding. A. L. Guest (Metal Treatment, 1936, 2, (5),
17-23).—Tho eguipment used in the atomie hydrogen arc-welding process is
described and an account given of the method of its operation. Its principal
application is for light sheet steel, in which it rapidly produces strong, neat
welds. It is also used for making joints in yacuum apparatus, whero slag
mclusions must bo entirely ayoided, and for joining special metals such as
stainless steels, Nichrome, nickel, aluminium, and Monel metal. Monel
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metal can bo welded without a flux. Automatic machines havo been dcveloped
for welding automobile radiatora. Cleanliness, speed, and high guality of
finish are special characteristics of the process.—J. C. C.

The Various Governing Factors of the Electric Spot-Welding Process and
Their Use in Automatic Control of the Welding Conditions. G. Muller (Elektro-
schweissung, 1935, 6, (12), 221-226).—Mainly electrical.—H. W. G. H.

Spot-Welding Problems. J. H. Zimmermann (Welding Ind., 1936, 4, (1),
13-1S).—See Met. Abs., this vol., p. 178—H. W. G. H.

Residual Stresses, Distortion, and Welding Procedure. H. W. Townsliend
and J. L. Adam (Welding Ind., 1936, 3, (2), 436-441; discussion, 4, (1), 39-
42).—A review of papers read at the Iron and Steel Institute Welding Sym-
posium, with a bibliography of 20 referenees.—H. W. G. H.

Fatigue Tests on Welded and Brazed Joints. L. Doussin (Buli. Soc. Ing.
Soud., 1935, 6, (37), 1939-1959).—Rotating beam tests, with both single- and
two-point loading, wero carried out on tubes of mild Steel, chrome-molyb-
denum steel, copper and brass, jointed by oxy-acetylene welding, “ bronze ”
welding, silver and soft soldering, and ordinary brazing. For each joint, the
effects of yaried technigue, of stress concentration duo to the type of joint,
of the length of the overlap, and of the length of the joint wero determined.
Tho original must be consulted for tho detailed results which indicate, inter
alia, that inereasing the length of overlap above a certain yaluo scriously
reduces the fatigue-strength.-—H. W. G. H.

Gas Protection for Autogenous Metal Workers G. Stampe (Dracger-
llefle, 1935, (181), 3025-3026; C. Abs., 1936, 30, 2280).—W hen -autogenous
welding is earried out in enclosed spaces tho poisonous materials are acetylene
and its impurities, nitrogen oxides (produced in the electric arc), and yaporized
metals such as lead, tin, zinc, antimony, and arsenie, which are present in
tho form of finely-diyided smoke. A snout-type gas mask for protection
against theso poisonous eonstituents of the air is described. One modification
of the mask contains dark glasses for protection of the eyes.—S. G.

XXI.—INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 178-1820

Aluminium as a Domestic and as an Exchange M ateriat; Recent Develop-
ments in Its Use. Hans Schmidt (Aluminium, 1936, 18, (1), 21-28).—The
properties of aluminium alloys as constructional materials aro compared with
those of steel and brass, and new uses for the alloys aro indicated.—A. R. P.

Application of the Heat Conductivity of Aluminium in Heating Floors, by
the Dériaz System. ----—-- (Aluminium, 1936, 18, (1), 19-21).—A system of
room-warming using aluminium steam or hot-wator heaters laid in the floor
is described ; it is claimed that this method of heating allows of a better dis-
tribution of heat and a better control than does the radiator system.—A. R. P.

Aluminium in the Chemical and Food Industries. —— (Internat. Alu-
minium Bureau, 1936, 121 pp.).—The object of this publication is to present
a correlation of the large amount of research carried out by yarious invcsti-
gators into the behaviour of aluminium under tho yaried conditions of indus-
trial use, together with experienccs derived from practical application of the
metal. The subjects covered are : methods of testing the corrosion-rcsistance
of aluminium and its alloys; jointing of light metals ; surface treatment;
erection and maintenance; action of inorganic and organie substances on
aluminium; behayiour ofaluminium in contact with miscellaneous substances
in common use ; industrial plant. An index is provided.—S. G.

*Beer Scale and Aluminium. H. Schnegg and K. Grunert (Z. ges. Brauw.,
1935, 58, 89-91; C. Abs., 1936, 30, 2694).—Cf. Met. Abs., 1934, 1, 270, 399.
The efficiency of 3 new preparations for remoying beer scale was tested. All
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wero in pasto form and could rcadily bo applied 011 yertical surfaccs. With
“T.S.T.,” a new preparation under an old name, when applied for 11 hrs.,
tho scale could be romovcd casily by means of a woodcn spatula. Strips of
aluminium lost 0-40, 1-55, and 7-35 grm./m.2 Ol1 treatment by tho paste for
1, 4, and 24 hrs., respectiyely. These values eorrespond to those obtained
by treatment with 10% nitric acid. W ith the second preparation, “ B.S.l.,”
the scale could bc removed without a spatula in 40 minutes; aluminium
strips lost 0-5, 2-5, and 9-45 grm./m.2 after treatment for 1, 4, and 24 hrs.,
respectiyely, corresponding to the action of 20% nitric acid. The most,
efficient preparation was “ Mammut-Oxalith ” ; tho scale could bc waslied
oil with water 1J his. after applieation, and aluminium strips lost, after
treatment for 1, 4, and 24 hrs., 0-15, 0-55, and 2-5 grm./m.2 respectiyely.
No noxious fumes were eyolyed with any of those preparations.—S. G.

The Transport of Compressed or Liguefled Gas in Light Alloy Containers.
E. J. Drouilly (Milaux, 1935, 10, (124), 467—470).—Describes and illustrates
the use of Alumag for the transport and distribution of yarious compressed
or liguofied gases.—J. H. W.

The Packing of Cast-lron Soil Pipes with Aluminium. M. Mengeringhausen
{Illust. Zeit. Blcchindustrie, 1936, 65, (16), 487-490).—An illustrated descrip-
tion is giyen of the use and testing of aluminium wool and aluminium foil as
a packing for joints in cast-iron drainage pipes. Tho revised German Standard
Specification for such joints (DIN 1986 U) is summarized.—P. M. C. R.

Building It with Aluminium. R. S. Merritt [Eng. and Min.J ., 1936, 137,
195-198).—Diseusses tho applieation of aluminium and its alloys with parti-
cular referenec to the mining industry. The use of aluminium skips in a mine
made it possible to inerease the operating depth from 2000 to 3000 ft., and
the time reguired to get men out of a mine was rcduced by half. Tho
history and deyelopment ofaluminium and its alloys are also briefly reyiewed.
Illustrated.—R. Gr.

Half-Hard Aluminium Alloy Sheets and Strips. --—--—-- ((British) Air Min.
Specification No. D.T.D. 296, 1936, 4 pp.).—Covers tho alloys generally known
as NA 57 S. Sp.gr.isnotgreater than 2-85.—S. G.

Federal Specification for Aluminium Alloy; Forgings, Heat-Treated.
------ ((U.S.) Federal Specification QQ-A-367, 1935, 7 pp.).—S. G.

Federal Specification for Aluminium Alloy (Aluminium-Manganese);
Bars, Rods, Shapes, and Wire. Amendment 1. - ((U.S.) Federal Speci-
fication QQ-A-356, 1935, 2 pp.).—S. G.

Aluminium Dry Points. H. Pasdermadjian (Aluminium Ltd., Oeneia,
Abstract Buli., 1936, Jan. 15; Light Metals Rev., 1936, 2, (19), 336).—Alu-
minium plate is now successfully replacing copper for dry points. The light
colour enables the sketeh to bo mado directly on tho plate with a lithograpliic
pencil. 99% purity soft sheet is used, finished by tho Alumilite process. This
gives a soft sheet with an extremely hard surface, many impressions being
possible from one plate. The dry- p0|nt tool easily breaks through tho hard
coating which is very thin.—L. A.

jSelection o! Light Alloys for Aero Engmes. J. R. Handforth (Metal Treal-
menl, 1936, 2, (5), 3-13).—The demands made on eonstructional materials as
a result of recent progress in engine design are discussed. Examples of
unusual reguirements include, for yalvo guides, good anti-friction properties
at 450°-550° C.; for cylinder heads and pistons low specific heat and good
thermal conductiyity; and for pistons, specified yalues ofeoeflicient ofthermal
expansion. Magnesium alloys aro considercd to be still in their early stages
of deyelopment. Their use as forgings is negligible and their heat-treatment
costly. In 6 lengthy tables, all the principal American, British, and German
wrought and cast aluminium alloys are correlated and classified, details being
giyen of their compositions and properties. In a further table, the alloys
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chosen by 10 leading manufacturors for tlie main non-ferrous components of
their aero engines arc given. |t is suggested that, with the greater reserves
of power now becoming availablc, there will bo less need to conservo weight,
and light alloys will not in tlie futuro bo used so cxtcnsively unless improye-
ments in their characteristics are fortheoming.—J. C. C.

Duralumin Sheet Structures in Aviation. J. Bally (Rev. Aluminium, 1936,
13, (79), 105-108).—Describes the use of sheet Duralumin in the construction
of aeroplanes.—J. H. W.

The Use of Vedal for Hydroplanes. J. Bally (Rev. Aluminium, 1936, 13,
(78), 55-60).—Vedal is Duralumin covered on both sides with aluminium, and
is vcry resistant to marino atmospherie corrosion. Its application in the
construction of hydroplanes is described.—J. H. W.

On the Importance of the Light-Metal Cylinder Head in Motor Engines.
Oskar Summa (Aluminium, 1936, 18, (2), 51-53).—The advantages of light-
alloy cylinder hcads for internal combustion engines aro discussed, examples
of complicated hcads are illustrated, and methods of casting them aro briefly
outlined.—A. Ii. P.

Relative Importance of the Thermal Properties of Surface and Mass in the
Cylinder Heads of Explosion Engines. M. Serruys (Mecanigue, 1936, 20,
(265), 68-69).—Engines having cylinder heads of plain, aluminium-coated,
chromium-plated, or copper-plated cast iron with different surface finishes,
and of Alpax (rough, polished, or grooved) were submitted to power, efficiency,
and knock-resistance tests under stated conditions. The tabulated results
demonstratc the importance of the mass rather than tho surface properties
of tho metal. The uso of Alpax notieoably improves power and knock-
resistance.—P. M. C. R.

Aluminium Pistons. P. B. Jackson (Diesel Power, 1936, 14, (3), 170-173).
—Tho uso of aluminium (light alloy) pistons in Diesel engines necessitates
certain modifications of design, whioh are reviowed in detail, with illustrations.

—P. M. C.R.

Aluminium Car Radiators. ------ (Aluminium, 1936, 18, (2), 58).—Tho
high thermal radiation power of aluminium makes it particularly suitable for
car radiators ; a suitablo construction of high radiating power is illustrated.

—A.R.P.

Metal Bus Bodies. William Swallow (Automobile Eng., 1936, 26, (345),
216-217).—A summary of materials available and the best method for their
application includes the light alloys Duralumin and Elektron. These alloys
are prominent becauso of their low weight, resistanco to corrosion, and casy
working qualities, and can show a strength-weight ratio slightly more than
double that of mild steel, and equal to that of high tensile steel strip. In
fabricating such alloys for highly stressed structures bolts or rivets for jointing
purposes are preferred to welding. Extruded aluminium alloy sections are
also suitablo and allow of uniform stress distribution.—J. W. D.

Aluminium Bumpers for Motor-Cars. W. Sclinorrenberg (Aluminium,
1936, 18, (2), 59-60).—The high olasticity of aluminium bumpers renders
them more suitablo as shock absorbers than ordinary steel bumpers; an
example is given of their behaviour in a eollision in which serious personal
injury was avoided by the car being fitted with aluminium bumpers.—A.R. P.

Uses of Aluminium Foil in the Home. A. Singer (Aluminium, 1936, 18,
(1), 29r30).—Aluminium foil wrappings are useful for keeping meat, bread,

-agd pastry fresh; tho foil can also be used for yarious decorative purposes,
exa>nples of which are given.—A. R. P.
Metallization of Optical Mirrors with Aluminium. J. B. {Rev. Alu-
~*\jninium, 1936, 13, (79), 118-119).—Describes tho application of aluminium
for~tho metallization of mirrors for large astronomical telescopes.—J. H. W.
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Federal Specification for Aluminium Powder ; (for) Paints (Aluminium-
Bronze Powder). Amendment 2. ---—-- ((U.S.) Federal Specification TT-A-
476, 1935, 1p.).—S. G.

Principal Applications of Aluminium-Bronze in Cases of Corrosion. R.
Loiseau (Melaux, 1935, 10, (124), 369-370).—Bricfly describes the applica-
tions of aluminium-bronze, containing 8- 12% aluminium under conditions
in which it is subjected to the action of oxidation, sea-water, and saline
solutions, sulphuric and organie acids, and suporheated steam.—J. H. W.

Federal Specification for Bronze ; Aluminium ; Castings. Amendment 2.
—————— ((U.S.) Federal Specification QQ-B-671, 1935, 1 p.).—S. G.
Non-Ferrous Alloys Available for the Use of Industry. High Tensile

Bronzes and Brasses. ------ (Aluminium and Non-Ferrous Rev., 1936, 1, (7),
300).—Cf. Met. Abs., this vol., p. 181. Properties and uses are listed of the
following proprietary alloys: Immadiuin 11, I11, IV, V, and VI, Crotorite 1V

and V, aluminium-bronzes Nos. 135 and 160.—J. C. C.

Bronze Moulds Developed in U.S.A. Herbert Chase (Modern Engineer,
1936,10, (2), 91-92).-—From British Plastics. Tho advantages of cast bronze
moulds for the plastics industry aro lower cost than steel moulds and reduc-
tion of the amount of machining reguired. They are particularly suitable for
ornamental and similar work for which it would be extremely difficult to
machine a steel mould. Beryllium-bronze has been used with considerable
success.—H. W. G. H.

Brass Wire Products. Properties and Applications. ------ (Wire Industry,
1936,3, (27), 119, 121, 123, 125).—A review, with extensive extracts, of Copper
Develop. Assoc. Publ. No. 16, 1935. See Met. Abs., this vol., p. 61.—W. E. A.

Aluminium-Nickel-Silicon Brass Sheets. (Annealed) (For Sheets not over
24 Inches Wide). --—--- ((British) Air Min. SpecificationNo. D.T.D. 283, 1936,
3 pp.).—Covers the alloy generally known as Tungum.—S. G.

Lead Poisoning from Fruit Juices. Julius Duy (Wien. Klin. Wochschr.,
1935,48, 1413-1415; C. Abs., 1936, 30, 3108).—Lead-containing enamel and
lead pipes loading from the fruit presses accounted for 3 cases of poisoning.

—S. G.

Lead Sleeve Cases for Loading Coils. J. E. Ranges (Bell Lab. Record, 1936,
14, (8), 260-264).—Protectivo cases constructed from lead-antimony alloy
sleeves have been introduced to replace the cast-iron or sheet steel caseshitherto
used to house loading coils installed either underground or on poles in tele-
phone cable circuits. The new cases aro cheap, easy to make and instal, light
in weight, and resistant to corrosion.—J. C. C.

Federal Specification for Cable (Armoured and Lead-Covered Armoured)
and Cord (Armoured); (600 volt Service and Under). ---—-- ((U.S. Federal
Specification J-C-71, 1935, 15 pp.).—S. G.

Federal Specification for Cable and W ire; Rubber-Insulated, Building-
Type, Superageing-Grade (0 to 5000 volt Service). Amendment 1. ---—--
((U.S.) Federal Specification J-C-106, 1935, 1 p.).—S. G.

Magnesium Alloy Castings (Heat-Treated). (Suitable for Pressure Work.)
------ ((British) Air Min. Specification No. D.T.D. 281,1936, 3 pp.).—Covers the
materials generally known as Elektron AZ 91 and Magnuminium alloy.—S. G.

Magnesium Alloy Castings (Fully Heat-Treated). ---—-- ((British) Air Min.
Specification No. D.T.D. 285, 1936, 3 pp.).—Covers the materials generally
known as Elektron AZ 91 and Magnuminium alloy.—S. G.

Magnesium Alloy Castings (Heat-Treated). ------ ((British) Air Min.
Specification No. D.T.D. 289, 1936, 3 pp.).—Covers the materials generally
known as Elektron A 8 and Magnuminium alloy.—S. G.

*Durable Nickel Matrices. Masu Shoda(InsatsuZasshi (J. Printing), 1935,18,
(6), 44-55; Japan Nickel Rev., 1936, 4, (2), 377).—[In Japanese.] Automatic

B
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type-casting machines are widely used, but the single use of type exposes the
matrices of the machines to freguentuse and thus to great wear and tear. To
overcome abrasién S. has used nickel and produced-a matris called NI.B. that
casts type with a highly-polished mirror-like surface. The technigue ofeleotro-
typing of nickel is difficult, and it is usual to take 2 or 3 weeks to galvano-
plastize type of sufficient thickness for practical use. To overcome these
difficulties S. invented a speedier process by means ofwhich Garamond matrices
in 9-point and 5-go (Japanese type-size classification) can be electrotyped in
3 days. Matrices in 18-point and 2-go sizes can be completed in 5-6 days.
The nickel matrices are made by the speedier galvano-plastie process at almost
the same cost as that of copper matrices mado by the ordinary method.—S. G.

Rhodium Surlaces for Metal Reflectors. Blasius Bart (Product. Eng., 1935,
6, 308-309; C. Abs., 1936, 30, 1715).—By electrically depositing metallic
rhodium on a master mould, high optical accuracy (of the order of millionths
of an inch) can be obtained in metal reflectors. Rhodium has a high specular
reflection over a wider colour range than any other reflector materiat. It is
harder than silyer, non-oxidizing, resistant to heat, unaffected by industrial
and chemical fumes, easy to deposit, reguircs no polishing and is not colour
sensitiye.—S. G.

Federal Specification for Tubing; Electrical, M etallic.------ (U.S)
Federal Specification WW-T-806a, 1935, 5 pp.).—Superscdes No. WW-T-806
(1932).—S. G.

Native (German) Materials for Sanitary Fittings. G. Ehlers (lllust. Zeit.
Blechinduslrie, 1936, 65, (12), 357-360).—A discussion of possible effective
substitutes for copper, lead, and brass in sanitary installations is followed by
a tabulated summary of materials at present in use and of possible substitutes,
accompanied by brief notes on the efficacy of each.—P. M. C. R.

A Study of the Capping 6f Cables for Suspension Bridges. ------ Magnien
and ------ Coquand (Ann. Ponts Chaussees, 1936, 106, (2), 145-171).—An
investigation of the fracture of cables within the capping included com-
parative tests on four capping materials—pure (electrolytio) zinc, a 90-5-5
lead-tin-antimony alloy, a 90-10 lead-antimony alloy, and the cadmium-
zinc eutectic alloy (83-17). The last-named caused the least deterioration
in the mechanical properties of immersed cablc strands, and proyed the most
satisfactory in other respects. Its high cost may, however, render its use
impossible, and either pure zinc or the ternary alloy were found to give satis-
factory results, given care in construction and proper control of the pouring
temperature. See also Met. Abs., 1935, 2, (13), 735 (Bachefc).—P. M. C. R.

Costly Butter Defects and Their Prevention. O. F. Hunziker (Proc. 8th
Ann. State Coli. Wash. Inst. Dairying, 1935, 51-59; C. Abs., 1936, 30, 2652).
—Contact of cream or butter with such metals as iron, copper, or copper
alloys, and the presence of the salts of these metals in the cream or butter
may cause and will intensify chemical deterioration. Other metals or their
salts such as tin, nickel, stainless steel, and Inconel are harmless in this respect.
The use of rusty milk utensils and cream cans on the farm is the most common
cause of metallic flayour in butter. Tallowy flayour is caused by iron and
copper salts. The presence of iron or copper and their salts hastens and
intensifies fishy flayour in butter.—S. G.

Influence of Metal Salts on tactic Acid Fermentation. As. Zlataroy and
D. Kalcheva (Biochem. Z., 1936, 284, 12-23; C. Abs., 1936, 30, 2691).—The
inhibiting effect of different metals on lactic acid fermentation inereases in the
order : manganese, iron, nickel, cobalt.—S. G.

Metal Spraying on Wood. ------ (Engineering, 1936, 141, (3664), 381).—
Outlines the results of experiments eonducted at the Forest Research Insti-
tute, India. It was found that metals of low melting point, such as tin, lead,
and zinc, when sprayed on wood, reduced its susceptibility to changes in
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moisture content and dimensions duo to variations in the humidity of the
atmosphere by from about one-half to one-third. Metals melting at higher
temperatures, like brass and copper, do not protect wood appreciably against
changcs in the atinospheric humidity. Sprayed metal coatings do not protect
the wood against absorption of water during soaking, and the amount may bc
inereased in most cases.—R. Gr.

XXI11.—MISCELLANEOUS

(Contlnued from p. 182.)

The Developinent of the Non-Ferrous Metal Industries in Birmingham.
Maurice Cook (Met. Ind. (Lond.), 1936, 48, (17), 485-490).—Chairman’s
Address to the Birmingham Local Section of the Institute of Metals. His-
torical survey of the origin and growth of the metallurgical industries of
Birmingham and district.—J. E. N.

The Aluminium Industry in Soviet Russia. ------ (Aluminium and Non-
Ferrous Rev., 1936, 1, (7), 286-287).—J. C. C.

From the History of Aluminium. The Methods of Making Aluminium and
Aluminium-Bronze in Hemelingen. W. Kirchner (Aluminium, 1936, 18, (1),
33-36).—Aluminium was first mado at Hemelingen in 1886 by heating a
mixture of alumina, salt, and tar in a current of chlorine and reducing tho
resulting sodium aluminium chloride with magnesium in a reverberatory
furnace ; the process was abandoned on economical grounds in the next year.
The metal produced contained aluminium 92-94, Silicon 5-7-4, iron 1-2-1-9,
and magnesium 0-2-0-3% ; the cost of production was 30-35 m./kg.—A. R. P.

The Technical Uses of Copper-Arsenic Alloys in the Pre-Christian Era.
Wilhelm W itter (Metali u. Erz, 1936, 33, (5), 118-120).—Examples of tools,
weapons, and agricultural implemcnts made of arsenical copper have been
found in Egypt, Germany, and South America dating from about 2000 b.c.
Generally the alloy containcd 93-95% copper and 3-4% arsenie, sometimes
with smali amounts of niekel, iron, and tin.—A. R. P.

University Training in Metallurgy. --—--- (Engineer, 1936, 161, (4193),
546).—The uniyersity training of personnel for the metallurgical industries is
criticized.—R. Gr.

tonie Acidity (PH Value) ; Its Measurements, and Its Applications in
Mechanical Industry. M. Deribere (Pratique Indust. mecanigues, 1936, [1],
19, (1), 9-17).—A discussion of the principlo of ionic concentration and of
methods of estimating the latter includes a list of 38 indicators, with their
critical pa values. The applications of this conception in electroplating, and
the influence of the pa value of corrosivc media on copper, steel, and 6 light
alloys, are discussed. A bibliography i$ appended.—P. M. C. R.
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the United. States and Canada. Twenty-Second Edition. Pp. 414.
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*American Society for Testing Materials. Symposium on Industrial Fuels.
Held at a Meeting Sponsored Jointly by the American Society for
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XXIV.—BOOK REVIEWS
(Continued from pp. 187-192.)

Werkstoffhandbuch—Nichteisenmetalle.  Abschnitte G-K : Leichtmetalle.
Herausgegeben von der Deutschen Gesellschaft fiir Metallkunde im Verein
deutscher Ingenieure. Schriftleitung : G. Masing, W. Wunder, H. Groeck.
Pp. 174, illustrated. [1936.] Berlin: V.D.l.-Yerlag. (Loose-leaf file,
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In preparing a new edition of this Handbuch, in which the loose-leaf arrangement has been
retained, the subject-niatter has been amplified, brought up to date, and in many cases entirely
re-written. Each data sheet has been prepared by a specialist in his own field and of inter-
national rcputc. The Information giren is necessarily compressed, but will be found valuable
for reference purposes and as giving a generat surycy of the industrial light metals, particularly
those usc.d in Germany. Each data sheet concludes with a brief bibliography, the references
being mostly to German sources. The compilcrs liave, in fact, produced a miniature cncyclo-
piedia on aluminium and magnesium and the light alloys of which tliese metals fonu the basis.

Section G deals with the extraction, physical and mechanical properties, and working of
aluminium, and includes notes on anodic oxidation and on the uses of the metal in the chemical,
food, and electrical industries. Section H deals with wrought aluminium alloys. Information
on the theory and practice of agc-liardening is givcn in 2 data sheets, and the remainder of
the Section deals with the commercially important alloys, grouped accordiug to their major
alloying constituents. In Section J an account is given of the important casting alloys,
grouped in a slmilar jnanner, and 3 data sheets are included specifying the most suitable
alloys and giving practical details for sand-, chill-, and die-casting, respectively. Section K
deals brielly with the extraction and properties of pure magnesium (1 sheet) and at greater
length with tlie properties and technology of Elektron.—H. W. L. Phillips.

Corrosion : Causes and Prevention. An Engineering Problem. By Frank N.
Speller. Second Edition. Med. 8vo. Pp. xiii rf- 694, with 141 illustrations.
1935. New York: McGraw-Hill Book Co. Inc. ($7.00); London:
McGraw-Hill Publishing Co., Ltd. (42«. net).

In preparing this reyised edition of his 1926 work Dr. Speller has succeeded in tlie difiicult
task of reviewing all the more important articles. on corrosion writte.n sifice that tinie and of
presenting to the reader a elear picture of the present State of knowiedge. Wliile the work is
intended to apply more particularly to iron and steel, Dr. Speller’s treatment of the subject
is so comprehensiYc that the book is really indispensable even to those whosc interest in cor-
rosion is mainly non-ferrous.

Part | (284 pages) deals with the meclianism and theories of corrosion, the influence of
internal and external factors, the principles and methods of corrosion testing, and the relativei
corrosion of ferrous metals. Part Il (327 pages) deals with preventive measures and their
application in atmospheric and under-water corrosion, the methods of de-activation and
de-aeration in closed systems, the prevcntion of corrosion in steam power plant and in heating
systems, in chemical industries, in metals buried underground, and concludes with a chapter
on stray current electrolysis. The appendix contains notes on methods of calculating corrosion
damage, eertain chemical analyses, the retardation of corrosion in refrigerating plants, and on
resistant materials suitable for specified chemical purposes.

There is a sclected bibliography of about 330 references in addition to those given in the
text which number about 500. The indexing of the work is excellent.—R. May.

Wire-Drawing and the Cold-Working o! Steel. By Alastair Thomas Adam.
Second Edition. Cr. 4to. Pp. 160, with 67 illustrations. 1936. London :
H. E. and G. Witherby, Ltd., 326 High Holborn, W.C.l. (35s. net.)

In a sccond edition of this book, published 11 years after its flist appearanee, the
subject-niatter is presented, as originally, in such a way as to interest tlie user rather tlian tho
mauufacturer of wire; the book deals almost exclusively with steel wire. Successive chapters
treat of the raw materiat and its preparation; wire-drawing; heat-treatment and its effects
on structure and properties; the effect of cold-work on physical properties—hardness and
tensile strength, elongation, torsion, bending, elastfc properties, fatigue, density, electrical
and magnetie charactere, and corrosion-resistance; and the effect of heat-treatment after cold-
work. The chapters deallng with cold-rolled strip and with theories of plastic flow have been
omitted, wliile a new chapter is dcvoted to typical applications of wire—chiefly spring and
rope making (this revision has the effect of making inapposite the references to chapter
numbers in the reprintcd preface to the flrst edition). Reference is made to modern wire-
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drawing and -testing machinery. A short section of the chapter on wirc-drawing dcals with
the nature of the flow in drawing : brief reference is made to sonie of the work of Atkins and of
Thompson and his co-workcrs, but none to that of Korber, of Taylor and Quinney, and of
sevcral other workers in this field—W. E. Alkins.

Finisliing Metal Products. By Herbert R. Simonds. Med. 8vo. Pp. x -f
337, with 147 illustrations. 1935. New York : McGraw-Hill Book Co.,
Inc. (83.65); London : MeGraw Hill Publishing Co., Ltd. (21-s. net).

Under modern conditions the compleslty and competitive nature of industrial life are such
that no matter how useful an article may be for its intended purpose it cannot be sold success-
fully unless it conforms to the purcliaser’s idea of surface appearance; it must not only le
good it must also look good. The idea of this book is to instruet the smali manufacturcr in
tlic art of making his metal wares look attractive to the purcliaser by applylng a modern type
of flnish. The yarious chapters arc to a large extent a reprint of a series of articles on metal
flnisliing from a sales point of view which were pubiished recently in Iron Age. The author
commencea by discussing the conimercial aspect of linish and appearance, then goes on to
descrlbe the preparation of the metal to receive the flnisli, and fiually describes yarious types
of flnish under the lieadings : polishing and bufling, plating and spray coating, painting, and
special flnishes.

The book is printed in a large elear type and is profuseiy provided with illustrations and
diagrams of apparatus used in the flnisliing processes and of typical conimercial Products
provided with artistic flnishes. The subject-matter is well written in a manner which is casy
to read and understaud evcn by the non-tcchnical jiorsonnel of tho works. and it is really to
these thatthe book isintended to appeal. From atcchnical pointofv(cw it Isdoubtful whether
tliere is cnough dctaii to justLfy the pricc; tlic subjects are dealt with in rathera generat manner
and the majority of the technical men conccrned in metal flnisliing aro probably fully conver-
sant with most of tlic points discussed. From the point of vicw of tho jpurehaslrig-agent and
the salesman there is much of yalue, and to such the book can be tliorouglily recommended.

—A. R. OWELL

Fortschritte des Chemischen Apparatewesens—Elektrische Ofen. Heraus-
gegeben von Adolf Brauer und Josef Reitstotter. Dargestellt an Hand der
Patentschriften des Deutschen Reiches uuter Mitwirkung Zahlreichen
Faeligenossen mit Unterstutzung der Dechema, Deutsche Gesellscliaft fiir
chemisches Apparatewesen, E.V. Imp. 8vo., Lief. 2: Pp. 65-170 +
Patentregister; Lief. 3/4: Pp. 89—448; Lief.5: Pp. 177-192 + Patentregister;
Lief 6 : Pp. 193-236 + Patentregister. 1935-1936. Leipzig: Akadem-
iscke Verlagsgesellsckaft m.b.H. (Br., R.M. 28; subscription price, R.M.
20; members of Dechema, R.M. 20 each part; complete volumes, Br.,
R.M. 168 ; Lw., R.M. 172)

These are the flve succeeding volumes of the series of which the flrst was reviewed in Met.
Abs., 1034, 1, 541. As will be remembered, the subject of these yolumes is the story of the
technical deyelopment and application of tiic clectric furnace in its many forms, as told by
German patent literature.

Each of these yolumes may be dlvided into two parts, the flrst of which contains descriptive
matter relating to the various fcatures of clectric furnace practice and phases of their applica-
tion. Thesecond part, in each case, is a chronological series of abstracts sonie of which include
a schematic diagram of the invention.

Volume 2 dcals in its dcscriptive section (which is a continuation of the same part of Vol. 1)
with corcless induction furnaces, their deyelopment, electrical equipnient, inductor coils, move-
ment of metal, lining, and other details. It also treats other types of induction furnaces,
nameiy those with a partlally closed iron cireuit and with means of auxiliary heating. This
concludes the survey of the types of furnaces begun in the flrst voluuie, and a review is com-
menced of the characteristic mechanical and constructional features of furnaces, including
preheating niechanisms, discharging, stirring, and safety devices. All this descriptive matter
throughout is carcfully sub-dividcd under numerous lieadings, each of which has Its pertinent
list of German patent specifications.

The second part Of Voluinc 2 gives the abstracts of German patent specifications from about
1910 to 1921.

In volume 3 the flrst part U a continuation of tlie revlew of mcchanical and operating
fcatures dealing with such diverse subjects as seallng dcvlces, furnace IInings and walls, eurrent
rcgulatlon, electrical eguipnient, cooling mcchanlsms and crucibles. The second part deais
with Gernuin patent abstracts from 1921 to 1924. At the end of this volume there is a useful
numerical list of British Patent speciflcations under Class 39 (** Heating by Electricity *’) dating
from 1911 to 1930. These are, moreover, sub-divided under suitable headings referring to
types of furnaces, furnace parts and appliances, and methods of operation and application.
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The clescriptiYe matter in volume 4 is particulariy interesting and is concemed with metal-
Inrgical features such as the dircct production of iron, the production of pie iron, tli¢ reftning
of Steel, the melting and treatment of non-ferrous metals, graphite, carbides, and chemical
applications. The abstracts in this rolume date from about 1924 to 1929.

The fifth Yolumc does not contain much descriptive matter of interest to the metallurgist.
It is short and deals with applications of furnaces in the ceramic and refractory industries and
then goes on to dcal with laboratory furnaces and those used in industrial chemlstry. The
abstracts from speciflcations date from about 1929 to 1931.

The last yolume continues the subject of the chemical applications of tho electric furnace
dealing with the production of such compounds as carbon disulphide, phosphorus, silica,
nitrogen flxation, ammonia, &c. It also describes annealing, hardening, and drying processes.
The abstracted patents in this Journal also cover the period 1929 to 1931. This volume cou-
tains a short supplementary list of British patentspeciflcations and a complete names index to
all the abstracted German speciflcations.

The Yolumes are characterized by their thorouglmess and completeness. The important
or “ key ” patent speciflcations are illustrated and are givenvery fully. The work as a whole
should be particulariy useful to those intcrestedinthehistorj', development, or design, of elcc-
trie furnace parts, sifice the fund of information contained in it could not otherwise be obtained
without much un-remitting labour. The binding and paper are possibly not commensurate
with the price of the book, but for those interested, the subject-matter will be found of good
value.—A. G. BOBIEtie.

A Systematic Handbook of Volumetric Analysis. By Francis Sutton. Twelftli
Edition. Eevised tliroughout, with numerous Additions, by A. D. Mitchell.
Demy 8vo. Pp. xvi-f 631, with 128 illustrations. 1935. London: J.
and A. Churchill, Ltd. (35s.)

Sutton's Yohimetric Analysis is the “ Grand Old Man ” of text-books on chemical analysis,
but, in spite of the fact that it was born in 1803, every succeeding edition sees a complete
rejuvenation to keep it fully abreast of modern teehnigue and methods. Our scientific grand-
fathers used it at college and as a mwork of reference in their consulting and commercial practice
witlj every confldence; their grandsons can egually well follow their example with the new
edition with the sure knowlcdge that it will not fail them in any respect. Dr. Mitchell has
performed the difficult task of bringing the veteran up-to-date with commendable thorougimess
and discrhnination, a task inwhich he has been ably seconded by Dr. Glasstone, who ha$ written
a concise account of modern potentiometrie methods, and by Dr. Thomas, wtho has completely
revised the seetion on gas analysis. Yolumetric methods are included for the first time for
molybdenum, tungsten, thallium, and tellurium, and among the new reagents discussed, the
use of which in volumetric analysis has effected considerable improveraents in teehnigue and
accuracy, are hydroxyquinoline and ceric sulphate. To make room for these improve-
ments various little-uscd methods have been deleted so that the size of the book remains
practically the same as in the cleventh edition, published 11 years ago. Throughoutthe book
the unit of volume is the ml. instead of the c.c.; in a preliminary chapter the reasons for this
change are explained.

To sum up, the book in its revised form lives up to the high standard set by the original
author and isworthy of an honourable place on the bookshelves of all chemists who use Yolu-
metric methods, whether for the analysis of organie or inorganic materials. As areference book
it is invaluable to experienced analysts, and as a text-book it can be thoroughly reeommended
to all students as the "best in the English language.—A. L. Poweil.

Technical Data on Fuel. Edited by H. M. Spiers. Fourth Edition, Revised
and much Enlarged. Cr.Svo. Pp.xvi 358, with 66 illustrations. 1935.
London: The British National Committee, World Power Conference,
36 Kingsway. (125. 6cz.)

One of the abiding, and as | think, the most valuable product 6f the world conferences,
has been the pUblication of “ Technical Data on Fuel,” now in its fourth edition. It is
unnecessary to give a list of the contents of the volume. The book is well known to all fuel
technologists in whatever branch of iudustry they may be engaged. Metallurgists are
thoroughly familiar with the value of the publication. Let me say that the book is really
indispensable to anyone concemed in any industry where heat isemployed. Metallurgists will
be interested principally in the sections devoted to gaseous, liguid, and solid fuels, heat transfer,
pyrometry, and metals and alloys. Herc they will find all the data they are cver likely to
reguire in the practice of their profession. The tables of constants have been nicely arranged,
and an index extendIng over 14 pages makes reference to any special subject a very casy matter.
The book is very well printed on good paper and is nicely bound. It is assured of a hearty
welcome and a ready sale.—J. S. G. Thomas.



