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I.— PROPERTIES OF METALS

(Continued from pp. ‘139-449.)

♦Tensile Properties of Single Crystal and Polyerystalline A lum inium . G.
W elter and  T. M ojmir (Wiadomości Insty tu tu  M etalurgji i  Metaloznawstwa 
(Warszawa), 1936, 3, (3), 130-136).— [In  Polish, w ith  G erm an sum m ary.] 
In  the preparation  of large single crystals o f alum inium  from the polyerystalline 
metal by recrystallization th e  orientation  and  shape of th e  single crystals 
depend on th e  p u rity  o f th e  m etal, e.g. w ith  99-8% alum inium tho crystal 
boundaries are alw ays perpendicular to  the axis o f th e  rod, whereas w ith  
99-5% m etal th e  crystal boundaries are practieally  always parallel to  th is 
axis. W ith  rods consisting of tw o large crystals th e  relative elongation a t  the 
grain boundary  is th e  sm allest. The n a tu rę  o f th e  fracture o f th e  specimen 
and th e  reduction in  area depend on tho  crystal structure . D eterm inations 
of the elastic lim its (0-001,0-002,0-01, and  0-2% perm anent deform ation) show 
th a t there is a  sudden transition  from purely elastic to  plastic deform ation so 
th a t the load-elongation curve bends sharply  a t  righ t angles. The highest 
elastic m odulus was obtained w ith  single crystal 99-8% alum inium  (7150 kg ./ 
mm.3), while th e  average valuo for polyerystalline alum inium  is 6500 kg ./m m .2. 
The elastic lim it (0-001% elongation) yaries from  0-75 to  1-6 kg ./m m .2 ; th e  
tensile strength  o f single crystal alum inium  is 4 -5  kg ./m m .2 and  the elongation
50-100% . W ith  inereasing grain-size th e  tensile streng th  of alum inium  
decreases rapidly  a t  first, th en  more slowly—A. R . P .

♦Contraction of Aluminium and Its Alloys D uring Solidification—n .  
(Losana.) See p . 503.

♦Temperature Coefflcient of Electrical Resistance of Aluminium. Maurice 
H enri (Congres Internat. M ines M it. Geol., Section de MŁtallurgie, 1936, 2, 
165-166; and  l im . M it.,  1936, 33, (7), 420-421).— [In  Freneh.] The resistiyi- 
ties a t  20° C., p20, o f alum inium  99-996, 99-56, 99-12, and  98-63% pure were 
determ ined as 2-620, 2-767, 2-780, and  2-835 m icrohm s/cm ., respectiyely. 
The corresponding yalues for the  tem perature coeff. o f resistance, (3„0, m easured 
between 20° and  70° C., are 0-00433, 0-00400, 0-00413, and  0:00 4 0 0 ; all 
±  0-00008. The p roduct p20p2o i® constan t w ithin th e  lim its o f esperim ental 
error, a  result in  agreem ent w ith M athiessen’s law.—J .  C. C.

* K  Spectrum and Conductibility Electrons of Solid and Liąuid Aluminium. 
Jules Farineau (Compt. retid., 1936, 203, (11), 540-541).—The w ork of Siegbahn 
and Karlsson (Z. Physik, 1934, 88, 71) and  K unzl (Z . P hysik , 1936, 99, 481) has 
been extended to  embrace bo th  liąuid and  solid alum inium , and  a  special study  
of th e  [3 bands, w hich gives inform ation of the electrons o f conductibility.

—J .  H . W.
♦Investigation of Gases in  Aluminium by the Complex Method. I . F .

Kolobney (Zvetnye M etalli (Non-Ferrous Metals), 1936, (5), 110-120; (6), 
115-124).— [In  Russian.] By m eans o f a  specially constructed yacuum  
furnace th e  gas content o f alum inium  was determ ined, separato yalues being 
obtained for th e  free and  combined gases. N itrogen is alm ost insoluble in  
alum inium, b u t a t  high tem peratures forms nitrides. Carbon dioxide behaves 
similarly. Most of th e  gas found in  alum inium , irrespective o f th e  m ethod o f 
m anufacture, is hydrogen (up to  7 0 % ); th e  rem ainder consists o f m ethane
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(up to  20% ), carbon monoxide, and  nitrogen. Ingots cast in  an  argon 
atm ospbcrc havc tbe m axim um  and those cast in  steam  tho minim um  density. 
Castings m ade a t  870° C. have a  density  abou t 8 -9%  below th a t  of those made 
a t  670° C. Aluminium m elted in  vacuo absorbs Silicon from porcelain and 
fireclay crucibles, up to  0-8% being absorbed in  1 hr. Specimens cast in 
w ater vapour have an exceptionally fine-grained structure.—N. A.

*The Structure o£ Aluminium, Chromium, and Copper Films Evaporated on 
Glass. R . Beeching (Phil. M ag., 1936, [vii], 22, (150), 938-950).—E yaporated  
films of alum inium, chromium, and copper on glass when exam ined by electron 
diffraction have been shown, when very th in , to  eonsist m ainly of oxide. In  
tho case of alum inium  th e  oxide is related to y-Al20 3. The effect of varying 
the conditions o f evaporation were studied. Tho inyestigation includes a 
study  of tb icker films actually  containing m etal, the effccts o f low -tem perature 
heating, and  th e  mechanical properties.— W. D. J .

*0n the Figuring and Correcting of Mirrors by Controlled Deposition of 
Aluminium. Jo h n  Strong and  E . Gaviola (J. Opt. Soc. Am er., 1936, 26, (4),
153-162).—The known m ethod of deposition of m etals eyaporated  in  yacuum  
is controlled by using a  scrcen or m ask and  ro ta ting  tho m irror electro- 
magneticaUy. The details o f m ethods for changing the  form of mirrors 
(c.g. spherical to  parabolic) by  th is means are described.— R . G.

*Aluminizing of Large Telescope Mirrors. J . Strong (Astrophys. ■/., 1936,
83, 401-123).—A history of th e  evaporation process is given, including 
th e  contributions o f R itschl and others, and the present techniąuc is described 
in  detail. Form ulaj are developed which give the thickness o f th e  film 
produced by a  cireuiar array  of evaporation sources. Applications for the 
cases of 40 in. an d  the 108 in. tanks are discussed. Reference is m ade to  the 
application of non-uniform films in  tho figuring of m irrors. M ethods of 
cleaning the  m irrors preparatory  to  coating are discussed. Tho techniąue of 
obtaining high yacuum  in large tanks is trea ted . The reflectivities and  other 
properties are given for eyaporated films of alum inium  and silyer, as well as 
chrom ium , p latinum , palladium , rhodium , tin , gold, and copper. Observa- 
tions on alum inized astronom ical m irrors in  use for oyer 3 years are described. 
The results o f a study  of the oxidation (corrosion) o f alum inium  by  means of 
m easurem ents on transm issivity  and reflectiyity of partia l films is reported. 
The different seta o f eąuipm ent th a t  havo been developed in incrcasing size 
up  to  th e  108-in. tan k  are described. The h istory  of the application of the 
process to  astronom ical m irrors is given.— S. G.

*Studies on the CWdation of Metals. IV.—The Oxide Film on Aluminium.
G. D. P reston  and  L. L. B ircum shaw  (Phil. M ag., 1936, [yii], 22, (148), 654- 
665).—T he oxide film on alum inium  a t  room  tem perature was isolated by 
rem oying the m etal by trea tm en t in d ry  HC1 gas a t  250° C. E lectron diffrac
tion  photographs o f the film show th a t  it  is amorphous. H eating tho film 
a t  tem peratures up  to  650° C. does n o t induco crystallization, b u t a t  680° C. 
crystallization begins slowly. The film becomes a  random  mass o f smali 
crystals o f cubic y-Al2Os, tho form  of alum ina which is present on the surface 
o f molten alum inium.— W. D. J .

*Altemating Current Investigations on Anodically Oxidized Aluminium. 
W erner B aum ann (Z. Physilc, 1936, 103, (1/2), 59-66).—The diclectrie 
properties o f  alum inium  oxide films formed anodically are related  to  the 
yoltage and  freąuency of th e  a.c. used for th e ir m easurem ent, and  to  tem 
perature  and  hum idity .—B. C.

♦Different Behaviour of Single Crystals Grown from the Molten Metal and 
Obtained by Recrystallization using Aluminium of Varying Purity. F. Gisen 
(Light Metals Research, 1936, 4, (22), 379-381).—T ranslated  from Z . Metall- 
kunde, 1935, 27, 256; see M et. Abs., th is yol., p. 29.—J . C. C.
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Study o£ the Manufacture, Properties, and Uses of Refined Aluminium.

11. Gadcau (Chim. ct Ind,., 1935, 34, (5), 1021-1026; also Metallwirtschaft, 1930,
15, (30), 702-705; and (summarics) Metallurgist (Suppt. to  Engineer), 1935,
10, (Dcc. 27), 94 -90 ; Light M etals Research, 1930, 4, (14), 220-224; and 
A lum inium  and N on-Ferrous Rev., 1930, 1, (11), 499-501, (12), 535-530).— 
Read a t  th e  Congres In ternational des Mines, dc la  M ćtallurgie, e t  de la 
Gćologie appliąuće. Sec M et. Abs., th is vol., pp. 09, 237.—W. A. C. N.

♦Recrystallization Diagram of Antimony. J .  Czochralski and  E . Przyjem ski 
(Wiadomości Insty tu tu  Metalurgii i Metaloznawstwa (Warszawa), 1930, 3, (3),
113-115).— [In  Polish, w ith  G erm an sum m ary.] Cylinders o f commercial 
antim ony were cast inside copper rings 15 mm . high and  13 mm . in ternal 
diam eter, th e  whole compressed to  1 ,5 ,1 0 ,2 5 ,5 0 , and  70%  reduction in  lieight, 
and th e  grain-size m easured after annealing for 30 m inutes a t  300°-610° C. 
Maximum grain-size was obtained a fte r 1%  reduction  a t  all annealing tem 
peratures ; w ith  inereasing degree of reduction  th e  grain-size decreases rapidly, 
being only abou t one-tenth  o f tho m axim um  afte r 70%  reduction. A fter 
annealing a t  010° C. m etal rcduccd 1% showed grains ab o u t 8 tim es th e  size 
of those obtained b y  annealing a t  300°-400° C., and  abou t 10 tim es the  size of 
those in  m etal reduced 50% .—A. R . P .

♦The Magnetic Properties of Antimony. D. Shoenberg and  SI. Zaki U ddin 
(Proc. Cambridge Phil. Soc., 1936, 32, (3), 499-502).—The m agnetic suscepti- 
bility of antim ony bo th  parallel and  perpendicular to  tho trigonal axis is 
independent o f field dow n to  4° K . The num erical value of the susceptibility 
parallel to  the  trigonal axis decreases w ith  inereasing tem perature, sim ilarly 
to  th a t of bism uth , b u t perpendicular to  the trigonal axis there is no tem pera
ture dependence. A  com parison of th e  results a t  higher tem peratures w ith  
earlier m eąsurem ents, suggests th a t  th e  susceptibility o f antim ony, like th a t  
of bism uth, is very  sensitivo to  addition  of foreign elem ents.— S. G.

♦Photoelectric Properties of Barium and Calcium. N. C. Jam ison  and  
R. J .  C ashm an (Phys. Rev., 1930, [ii], 50, (7), 024-631).—Using a  photo
electric celi in  w hich the  barium  was fractionated, and  repeatedly distilled, the 
w ork-function o f barium  a t  room tem perature was determ ined as 2-520 and
2-510 e.v., a t th e  beginning and  end of the experim ents. I n  both  
conditions th e  celi showed extrem c constancy of th e  w ork-function, and  the 
differences are ascribed to  difference in  crystal s truc tu re  or chemical purity , 
und no t to  gas containination. A m easurem ent a t  397-2° K . gave a  work- 
function of 2-512 e.v., and  a  positive tem peraturo  coelT. o f (2-2 ±  0-7) X 10~5 
e.y./° K . The absolute photoelectric yield o f th e  surface, and  th e  optical 
reflection coeff. were also measured. A fter cooling to  —77° C., or heating to  
224° C., th e  d a ta  did no t lit Fow ler’s curve accurately, suggesting th a t  straining 
of the surfacc had  occurred. The w ork-function of a calcium surface prepared 
by a  single d istillation was 2-700 e.v ., b u t after heating to  100° C. the d a ta  
suggested th a t  the  surface was n o t homogeneous, b u t consisted of two types of 
surface w ith  work-functions differing by abou t 0-2 e.v.— W. H .-R .

♦On the Thermal Expansion of Beryllium. E . A. Owen and  T . LI. R ichards 
(Phil. M ag., 1936, [vii], 22, (146), 304-311).—R esults are given o f measure- 
ments o f the  therm al expansion of beryllium  by the X -ray  m ethod over the 
rangę 20°-550° C.—B. C.

*X-Ray Determination of the Coefficients of Thermal Expansion of Beryllium 
and Tin. (Kossolapov and  Trapcznikov.) See p. 528.

♦Researches on Bismuth Crystals. I.—Heat and Electrical Conductivity in 
Transverse Magnetic Fields. E . Gruneiscn and  J .  Gielessen (A nn . P hysik,
1930, [v], 26, (5), 449-464).—The hea t and  electrical conductivities o f 4 
differentiy oriented bism uth crystals were m easured betw een 0° and  — 195° C. 
and the eflect o f strong m agnetic fields a t  low tem peratures determ ined. In  
strong fields th e  heat conductivity  is no longer a simple function o f the  electrical
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eonducŁivity in  any  one direction, b u t tlie  m ean of th e  values in  a ll directions 
is a  lincar function of the m ean electrical co n d u c tm ty .—v. G.

*The Magnetic Properties of Bismuth. I.—Dependence of Susceptibility on 
Temperature and Addition of Other Elements. D . Shocnberg and  M. Zaki 
U ddin (Proc. lioy. Soc., 1936, [A], 156, (889), 687-701).—Tho susceptibility of 
sm ali single crystals o f b ism uth  was determ ined a t  tem peratures from  14° to  
400° K . The effect o f sm ali ąuan tities o f antim ony, lead, tellurium , or tin  on 
th e  tem perature  varia tion  is also given. A theoretical discussion is included.

—B. C.
*The Magnetic Properties of Bismuth. II.—The de Haas-van Alphen Effect.

D. Shoenberg and  M. Zaki U ddin (Proc. Roy. Soc., 1936, [A], 156, (889), 
701-720).—R esults aro given o f an  investigation of tho variation  o f the 
susceptibility o f b ism uth  w ith  field strength . The effects of smali additions 
of yarious elem ents are included, and  th e  results are discussed from  the point 
o f view o f Peierl’s theory .—B. C.

♦The Thermal Expansion of the Crystal Lattices of Cadmium, Osmium, and 
Rutheniura. E . A. Owen and E . W. R oberts (Phil. M ag., 1936, [vii], 22, 
(146), 290-304).—D etails are' given of measurem ents by an  X -ray  m ethod 
previously described of th e  coeffs. o f therm al expansion of the crystal lattices 
of cadmium, osmium, and  ru thenium  along and  parallel to  th e  hexagonal 
a x is ; for cadm ium , th e  m easurem ents were from 20° to  280° C., and  for 
osmium and  ru thenium  from 20° to  600° C. No evidence was found for the 
doubtful allotropic change of cadm ium  a t  60° C.—B. C.

*X-Ray Examination of the Oxidation of Cobalt at High Temperatures. 
(A rharov and  Yoroshilova.) See p. 535.

*An Anomaly of Annealed Copper. M. Cirou (Congres Internat. M ines Met. 
GŁol., Section de M ttallurgie, 1936, 2, 157-163; and  Rev. M it., 1936, 33,
(7), 413-419).— [In  French.] D uctility  tes ts  were carried ou t by th e  Persoz 
and  K .W .I. m ethods on samples o f sheet copper a fter annealing in  a ir and  also 
a fter close annealing in  wood charcoal. I t  was found th a t  electrodeposited 
copper, electrolytic copper m elted in a  reducing atm osphere, and  copper 
deoxidized w ith  phosphorus gave different results on account o f the ir yaria- 
tions in  copper oxide content. A fter annealing in air, th e  electrolytic copper 
was the  m ost ductile. Close annealing in  charcoal appeared preferable for the 
electrolytic and  deoxidized copper, b u t ru ined th e  rem elted copper.— J .  C. C.

*Failure of Copper Firebox Due to Deposit from the Feed Water. ------(Brit.
Engine Boiler and Elect. Insurance Co. 'Pech. Rep., 1935, 17-19).—The 
exam ination of the  w rapper p la te  o f a  copper firebox of a  locom otive boiler 
w hich cracked showed th a t  th e  trouble was due to  th e  aecum ulation of scalę 
a t  th e  w ater side of th e  p late , w hich caused overheating o f th e  copper, as a 
resu lt o f w hich considerable d istortion  and  w ork-hardening of th e  m ateriał 
took  place. In te rg ranu la r inclusions d id  n o t appear to  contribute to  tho 
im p o rtan t cracking, although they  m ay have assisted th e  form ation of shallow 
in tergranular cracks to  a  slight ex ten t.—J . W. D.

Oxidation of Copper at High Temperatures. Referenees to . See p. 535.
*An Experimental Investigation on the Influence of the Polished Surface on 

the Optical Constants of Copper as Determined by the Method of Drude. H. 
Lowery, H . W ilkinson, and  D. L. Smare (Phil. M ag., 1936, [vii], 22, (149), 
769-790).—Dispersion curves for copper for th e  visible spectrum  were 
obtained by D rude’s m ethod, using surfaces prepared by  (i) evaporation;
(ii) m echanical polish ing; (iii) electrolytic polishing m ethod o f Jacąuc t. 
The optical constants were studied as inereasing dep ths o f the mechanically 
d isturbed surface were removcd. The disturbance is shown to  exist a t  a depth  
of0-0013-0-0029 cm. or more beyond the Beilby layer. The effect o f exposing 
copper to th e  atm osphere was studied.—W . D . J .
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♦The Influence of Mechanical Deformation on the Properties of Copper Oxide 
Rectifiers. J .  D unaev and  D. N asledov (Tech. Physics U .S.S.R ., 1936, 3,
(3), 268-278).— [In  English.] Tho rectifying and  photoelectric properties of 
copper sheets o f various thicknesses w ith copper oxide coatings of various 
thicknesses were m easured before and  a ftef bending to  a  definite curvature. 
The rectifying power decreases as tho num ber of bends increases and  the  
effect is shown by  photom icrographs to  be due to  m echanical dam age to  the 
copper oxide layer.— B. C.

*The Electrocapillarity Curve of Gallium.—n .  A. M urtazajew  and  A. 
Gorodetzkaja (Acta Physicochimica U .R.S.S., 1936, 4, (1), 75-84).—[In  Ger
man.] Tho electrocapillarity eurve of liąu id  gallium against yarious m aterials 
was m easured by determ ining th e  pressure reąu ircd  to  expel a  drop of gallium 
from th e  end o f a  capillary tube. The effects o f phenol, isoamylalcohol, 
pyrogallol, th iourea, and  potassium  iodide on th e  positions and  yalues o f the 
maxima were determ ined. T he effect o f ageing on tho results was also 
inyestigated.—B. C.

*The Influence of Impurities on the Properties of Lead. (R ussell; 
Greenwood and  W orner.) See pp. 513-514.

*Investigation of the Tensile Properties of Solid Mercury and a Comparison 
with Those of Other Metals at Low Temperatures. C. H . L ander and  J .  V. 
Howard (Proc. Roy. Soc., 1936, [A], 156, (888), 411-426).— A description is 
given o f tensile tes ts carried ou t on solid m ercury and  on lead, zinc, nickel, 
Duralum in, m ild steel, and  niekel-steel a t  tem peratures from — 140° C. 
upwards to  room tem peratures. Solid m ercury exhibits tho usual tensile 
attribu tes o f a  m etal, its  tenac ity  inereasing w ith  reduetion o f tem perature. 
I t  is shown th a t  th e  o ther m etals re ta in  the ir usual tensile charaeteristics w ith 
only quan tita tive  alterations a t  th e  tem peratures reached.—B. C.

*The Surface and Interfacial Tension of Mercury by the Sessile Drop and Drop 
Weight Methods. H . Brown (J. Amer. Chem. Soc., 1934, 56, (12), 2564- 
2568).—Tho results a t  25° are : interfacial tension against w ater 374-3 dynes/ 
cm .; surfaeo tension in d ry  a ir and  in  vacuo, 473 dynes ±  0-3% . I t  was 
shown therm odynam ically th a t  tho surface tension of m ercury in rneuo cannot 
be less th an  447 dynes a t  25°; th is  elim inates some o f th e  yalues obtained by 
preyious workers. On tho basis th a t  th e  surface oxidation of m ercury in  air 
takes place only in  th e  presenco of w ater yapour, some of th e  perplexing 
phenomena often observed w ith m ercury can be explained, such as irreversible 
adsorption effects, and  th e  difference in  results sometimes obtained w ith  a 
static  and  a  dynam ie m ethod.—S. G.

*The Surface Tension of a Moving Mercury Sheet. H . O. Puls (Phil. Mag., 
1936, [vii], 22, (150), 970-982).—B ond’s m ethod of using tho im pact of two 
liąuid je ts  for tho determ ination of surface tensions is applied to  m ercury. 
The yalue o f the surface tension o f m ercury in  contact w ith  a ir at 20° C. is 
given as 475-5 ±  2 dynes/cm . A survey is included of results o f preyious 
investigators.—W . D. J .

*The Atomie Weight of Molybdenum. Analysis of Molybdenum Penta- 
chloride. O. Honigschm id and  G. W ittm ann  (Z. anorg. Chem., 1936, 229, (1), 
65-75).—The yalue obtained using fraetionally sublim ed m ateria ł was 95-95.

—A. R . P .
^Molybdenum and Nitrogen. A. Sieverts and  G. Z opf (Z. anorg. Chem., 

1936, 229, (2), 161-174).—M olybdenum sheet and  wire which have been 
annealed a t  1400° C. absorb only yery  sm ali am ounts of nitrogen when heated 
a t  900°-1200° C. in  th e  g a s ; by th is trea tm en t th e  sheet m etal recrystallizes 
and becomes b rittle , b u t th e  wire shows no change in  s truc tu re  or bendability. 
U nannealed m olybdenum  wire absorbs considerably greater am ounts of 
nitrogen under th e  same conditions, forming apparen tly  a solid solution, which, 
on cooling in nitrogen, deposits a hitherto  unknow n nitride phase and becomes
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brittle , giving a sm ooth fracture b u t n o t losing its  original draw ing structure. 
Yarious n itrides havo been prepared  by  heating m olybdenum  powder in 
am m onia and  then  in  n itro g en ; th e ir properties and  structure are described.

—A. R . P .
♦The Diffusion of Gases Through Metals. IV.—The Diffusion of Oxygen and 

of Hydrogen Through Niekel at Very High Pressures. C. J .  Sm ithells and 
C. E . R ansley  (Proc. Boy. Soc., 1936, [A], 157, (891), 292-302).— The ra te  of 
diffusion of hydrogen through niekel was m easured a t  yarying pressures' up to  
112 a tm . a t  248° and 400° C., and down to  3 mm . a t  248° C. The rato  of 
diffusion is proportional to th e  sąuare roo t o f the pressure, b u t shows tho usual 
deviations below 4 a tm . The rato  of diffusion o f oxygen through niekel a t 
900° C. was m easured and  found to  be independent o f th e  oxygen pressure 
above 0-25 mm . Theso results are discussed.— W. D . J .

*On the Localization of the Transition Points of Allotropic Metals under 
Varied Circumstances by Means of the Method of Saladin-Le Chatelier [Transition 
Points of Niekel and of the Compound AuSb2]. E . Rosenbohm  an d  F . M. 
.Jaeger (Proc. K . A kad . Wet. Amsterdam, 1936, 39, (3), 366-374).— [In  English.] 
The tw in  galyanom eter o f Saladin and  Lc Chatelier m ay  bo used for th e  deter
m ination  of transition  points on heating or cooling curves. Ono galyanom eter 
is connected w ith  a  therm ocouple indicating tho furnace tem perature , whilst 
th e  sccond galyanom eter is connected w ith  a  differential therm ocouple 
indicating th e  difference in tem perature between the  substance under inyestiga- 
tion, and  a  standard  substance heated  or cooled under identical conditions. 
A suitable yacuum  appara tu s is described. Tho transition  po in t o f niekel in  a 
vaeuum  occurs a t  369°-370° C. on heating, and  ab o u t 6° lower on cooling. In  
tho presence o f traces o f oxygen or hydrogen, th e  transition  occurs a t  363°- 
364° C. on bo th  heating and  cooling. The p ^  y  transition  of th e  compound 
AuSbo occurs a t  355° C. on bo th  heating an d  cooling; th e  p ^  a  tran s
form ation, w hich occurs a t  404° C. on heating, takes place m uch m ore slowly, 
and  shows m arked hysteresis on cooling.—W . H .-R .

*Measurement of the Electrical Resistance of Metals as Function of the 
Temperature by Means of a Twin Galyanometer with Photographic Reeording 
[Resistance of Niekel Between 300° and 430° C.]. E . R osenbohm  an d  F . M. 
Jaeger (Proc. K . Akad. Wet. Amsterdam, 1936, 39, (3), 374—383).— [In  English.] 
Tho tw in  galvanom eter o f Saladin and  Lo Chatelier can be used to  m easure tho 
change in resistance o f a  m etal wire on heating or cooling. One galyanom eter 
in connection w ith  a  W heatstone bridge indicates th e  resistance, w hilst the 
second galyanom eter is connected to  a  therm ocouple to  record tho change in  
tem peraturo. A suitable yacuum  appara tu s is described. R esults aro given 
for the resistance o f niekel wires when heated  in  a  yacuum , and  in  th e  presence 
of hydrogen. On heating in a  yacuum  th e  tem peratu re coeff. o f resistance 
increases un til the first transition  po in t a t  358° 0 ., b u t th en  decreases rapid ly  
to  380° C., when a constan t value is reaehed. I n  tho presence o f hydrogen the 
resistance of niekel is higher th a n  in a  yacuum , b u t the difference becomes less 
m arked a t  high tem peratures, suggesting th a t absorbed hydrogen is gradually 
released. The transition  points and  th e  form  o f tho eurves in  th e ir  neighbour- 
hood are also affeeted by th e  presence of hydrogen.—W . H .-R .

*The Specific Resistance and Temperature Variation of Resistance of Niekel 
and Some of Its Alloys in the Annealed and Unannealed States. (Thomas and 
Davies.) See p . 517.

*The Determination of the Thermoelectrical Force of Metals in a Vacuum by 
Means of the Photographically Reeording Double Galyanometer [Thermoelectric 
Force of Iron and Niekel Against Copper]. E . R osenbohm  and  F . M. Jaeger 
(Proc. K . A kad. Wet. Amsterdam, 1936, 39, (4), 469-477).— [In  English.] 
A n appara tu s is described for th e  m easurem ent o f th e  e.m .f. o f a  wire w ith 
respect to  a  standard  m etal. T he therm oelectric force of iron and  niekel
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against copper was studied  up to  950° and  390° C., respectiyely, and  tho 
eleefcrio resistance of iron was also m easured. The therm oelectric force (E) o f 
iron against copper is positivo a t  Iow tem peratures, reaches a  m axim um  a t 
300° C., and  becomes zero a t  586° C., abovo which tem peraturo  E  is negative. 
A slight change in direetion o f tho E jT  curvc occurs a t  th e  A2 poin t of iron, and 
a m arked change in  direetion a t  tlie A , point. Tho o.m.f. o f nickel against 
copper is positive between 300° and  400° C., and  th e  E jT  curvo shows a  slight 
irregularity a t  343° C. N ickel and  iron, in  th e  region o f the ir Curie points, 
behaye in an  ‘analogous m anner as regards electrical resistances and  therm o- 
eleetric properties.— W . H .-R .

*The Specific Heat of Nickel. E dm und C. Stoner (Phil. M ag., 1936, [vii], 
22, (145), 81-105).—An analysis is m ade of the specific hea t o f nickel, which 
is trea ted  as tho sum of four te rm s : CP — Gą +  (GP — C v) +  G„ +  Cjr, 
whero CQ is th e  term  for lattico y ibration, CP is the  experim ental yalue, Ć y 
is th e  specific heat a t  constant yolume, CE tho electronic specific heat, and 
CM tho m agnetic specific heat. The more reliablo d a ta  for tho  observed valuo
G,, are collected and  discussed, and  for each term  in tho abovo expression a  
figurę is given w ith  the discussion.—W. D. J .

♦Some High-Temperature Properties of Niobium. A. L . R eim ann and  C. 
K err G ran t (Phil. M ag., 1936, [vii], 22, (145), 34-48).—The properties o f very 
pure niobium  wire were exam ined in  th e  rango 1800°-2400° K . w ith  extremo 
precautions to  avoid eontam ination. (1) Tho relations betw een th e  colour-, 
brightness-, and  true-tem peratures of a niobium  wiro and  also th e  to ta l 
radiation were studied  as a function of the heating eurrent. (2) Tho rolation 
between th e  specific resistanco r in  ohm.-cm., and  tho absoluto tem peraturo T  
is given by  loglor  =  0-7354 logJ0T  — 6-586 in th e  rangę concerned. (3) 
The m elting po in t is 2790° K . ±  20°. (4) T he rato of eyaporation was also 
studied as a  function of tem perature. The in ternal la tcn t hea t o f eyaporation 
(i.e. th a t  p a r t of tlic la ten t heat o f eyaporation no t concerned w ith  work of 
oxpansion or kinetio energy of th e  yapour) is 171,200 cal./grm .-mol. (5) The 
therm ionic emission was also studied, and the constants o f the  empirical 
form uła i  =  A T -z - 'f lkT, are <ji =  4-013 e.v., and  A  — 37-2/p am p. cm.-2 deg.2, 
where p is tho effective roughness factor for tho surface. (6) N iobium  has a 
body-eentred cubic structure, and  the lattice constant a t  room tem perature 
is 3-2935 ±  0-0005 A.—W . H .-R .

Diffusion in Zeolitic Solids. M ax H . H ey (Phil. M ag., 1936, [vii], 22, (147), 
492-497).—Theoretical trea tm en t referring to  tho w ork o f W . Jo s t and  A. 
W idniann (Z. physikal. Chem., 1935, [B], 29, 247) on diffusion of hydrogen in 
palladium .— W. D. J .

♦Measurements of the Atomie Heats of Platinum and of Copper from 1*2 
to 20° K. J .  A. K ok and W . H . Kecsom (Physica, 1936, 3, (9), 1035-1045; 
and Comm. K . Onncs Lab. Leiden  No. 245a).—T he atom ie heats can be repro- 
sented by Gt — D (233/T) +  0 001607?' in  the caso of p latinum  and  C, =  
D (335/T) +  0-00017772' in the case of copper. The density  o f tho energy 
lcvels in tlic energy band corresponding to  the ad electrons for p latinum  m ust 
be seyeral tim es tho density  corresponding to  perfectly free electrons. Com
parison w ith  susceptibility d a ta  suggests tho existenco o f an  appreciablo 
in teraction  effect between neighbouring electron spins. F o r copper tho 
density o f tho energy levels (a t the highest level) is only 1-5 times tho density  
corresponding to  perfectly free 4s electrons.—S. G.

♦The Kinetics and Heat of Adsorption of Ethylene by Platinum. E . B. 
M axted and  C. H . Moon (Trans. Faraday Soc., 1936, 32, (9), 1375-1381).—  
The adsorption of ethylene by platinum  black takes place in two stages, the 
greater p a r t o f the  to ta l adsorption tak ing  place alm ost im m ediately on 
exposuro of th e  m etal to  the gas and  th e  rem ainder a t  such a  ra te  th a t  tho 
ratio  o f the yolume adsorbed to the sąuaro roo t o f the tim e is a constant,
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i.e. adsorption in the  second stage follows Bangham  and  B urtfs law  (Proc. 
Roy. Soc., 1924, [A], 105, 481). The molecular h ea t o f adsorption is about 
9 kg.-cal.— A. R . P .

*The Chemical State of the Photoelectrically Active Layer of Hydrogen on 
Platinum and Tantalum. K . Reger (Z. P hysik, 1936, 102, (3/4), 156-162).—  
Tho photoelectric effects of layers o f hydrogen on p latinum  and  palladium  
are investigated. The effect of pu rity  and  m oisture conten t o f the hydrogen 
is examined, and  i t  is concluded th a t  the effect is only large when th e  hydrogen 
is atom ie and  n o t molecular.—B. C.

*The Photo-Sensitization of Films of Potassium by Means of Hydrogen. 
R . C. L . Bosw orth (Trans. Faraday Soc., 1936, 32, (9), 1369-1375).—Mon- 
atom ic films of potassium  on tungsten  do n o t react w ith  molecular hydrogen 
a t  tem peratures below th e  yolatilization poin t, b u t they  react w ith  atom ie 
hydrogen to  form a  W H K  surface which rcacts w ith  more potassium  to  give 
a sensitiyo W K H K  surface. Still moro sensitive surfaces m ay be prepared 
by depositing potassium  on a  filam ent which has been flashed w ith  hydrogen 
to  give a  W H  surface.—-A. R . P .

♦The Effect of Outgassing Potassium on the Photoelectric Effect. F . K lauer 
(A nn. P hysik, 1934, 20, 909-918).—S. G.

♦The Electrical Conductiyity of Thin Metallie Films. I.—Rubidium on 
Pyrex Glass Surfaces. A. C. B. Lovell (Proc. Roy. Soc., 1936, [A], 157, (891), 
311-330).—A m ethod for obtaining th in  films of rubidium  by m eans of a 
defined a tom ie,beam  is deseribed, an d  tho eonditions reąuired  to  give con- 
sisten t re s is tm ty  m easurem ents aro defined. Film s o f thiekness down to  1 A. 
gave definite conductiyities, b u t for films below abou t 25 A. in  thiekness, the 
films were subject to  a  decay o f conductiyity  w ith  tim e. The th ieker films aro 
shown to  obey Ohm’s law, and have conductivities approaching th a t  o f the 
m etal in  bulle. A  theoretical discussion is given of the yariation  of the 
resistiy ity  w ith  thiekness and  tem perature.— B. C.

♦Transmission and Refleeting Powers of Thin Silver Films from Infra-Red to 
Ultra-Violet. F . Goos (Z. P hysik, 1936,100, (1/2), 95-112).—D etails are given 
of m easurem ents o f th e  refiectivities and  absorptions of silyer films on ąuartz  
for m onoehrom atic ligh t from  265 to  1050 mjj., the silyer films haying thick- 
nesses o f 0-8 to  142 m(x. I n  addition  to  the experim ental results, eonsidera- 
tions relating to  the s tructu re  o f th e  films are given.—B. C.

♦On the Knowledge of Fundamental Atomie Weights. Relation of Silyer 
Nitrate to Silyer Chloride. O. Honigsehm id and  R . Schlee (Angew. Chem., 
1936, 49, (28), 464-466).—From  the experim ents deseribed the following 
fundam ental atom ie weights are derived (0 =  16): silyer 107-881 +  0-002, 
chlorine 35-456 ±  0-002, nitrogen 14-009 ±  0-003.— A. R . P .

♦Viscosity of Liąuid Sodium and Potassium . Y . S. Chiong (Proc. Roy. Soc., 
1936, [A], 157, (891), 264-277).—M easurements are given of th e  yiscosities of 
liąu id  sodium and  potassium  b y  tho m ethod (previously deseribed) o f the  
dam ping of the oscillations o f a  sphere containing th e  liąuid. The results are 
show n to  agree closely w ith A ndrade’s yiseosity theory  except very  close to  tho 
m elting point.— B. C.

♦The Photovoltaic Effect for Sodium. R obert B. Gibney and  Malcolm Dole 
(./. Chem. Physics, 1936, 4, (10), 653-657).— S. G.

♦The Influence of Mechanical Deformation on the Transition Velocity of 
Polymorphic Metals. H.—The Influence of Metallie Impurities [on the 
Transition from White to Grey Tin]. E rn st Cohen and  A. K . W. A. van 
L ieshout (Proc. K . Akad. Wet. Amsterdam, 1936, 39, (3), 352-358).— [In  
German.] Cf. M et. Abs., 1935, 2, 560. “ B anka ”  tin  o f 99-95% p u rity  was 
alloyed w ith  0-01-1-0%  o f different m etals. The speeimens were m elted in 
evacuated  glass tubes, and  were then  cooled in  air, and  draw n into wire a t
— 80° C. Samples were then  k e p t in  sealed glass tubes a t  tem peratures
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between 0° and  — 50° C. for periods up to  63 days, and  th e  appearancc of tin- 
pest noted  a t  interyals. B ism uth, lead, antim ony, cadm ium , and sflyer re ta rd  
the transform ation from whito to  grey tin  a t  — 50° C. Zinc and  alum inium  
increase the yelocity o f th e  transform ation  onormously. Thus, w ith  0-05% 
of alum inium  th e  appearance of tin -pest was noted  after 4  days a t  0° C., w hilst 
tiie B anka tin  showed no change a fter 62 days. All the  specimens were pre- 
pared under identical conditions of m elting and  cold-working.—W . H .-R .

*An Electric Pressure Dilatometer [Effect of Pressure on the Allotropic 
Transformation Temperature of Tin]. E rn st Cohen and  A. K . W . A. van 
Lieshout (Proc. I i .  A kad. Wet. Amsterdam, 1936, 39, (5), 596-603).— [In  
German.] A  dilatom eter is described which is suitable for the study  o f the  
effect o f pressure on polym orphic transform ations. Tho design is ono in 
which the changes o f volum e affect the  level o f a  colum n of m ercury in  a  tubo 
containing a th in  p la tinum  wire, the resistanco o f tho  exposed portion  of tho 
wire being m easured. T he change from  grey to  whito tin  w as studied  a t  
pressures up  to 200 a tm . W ith  ac tiya ted  grey tin  (Cohen and  Lieshout, 
Met. Abs., 1935, 2, 415), a t  13-2° C. tho transform ation takes place spon- 
taneously a t  200 a tm . pressure, and  after 3 J  hrs. abou t 25%  of th e  groy tin  
has been transform ed.—W . H .-R .

*The Exact Measurement of the Specific Heats of Metals at High Tem
peratures. XXIH.—The Calorimetrical, Electrical, and Thermoelectrical 
Behaviour of Ductile Titanium.— I.-II . F  .M. Jaeger, E . Rosenbohm , and  R . 
Fonteyne (Proc. I i .  Akad. Wet. Amsterdam, 1936, 39, (4), 442-452, 453-461).—  
[In English.] (I .— ) Tho specific hea t of pure ductile titan ium  was m easured 
in the rango 200°-1200° C. In  tho rangę 200°-350° C. tho specific hea t inereases 
com paratiyely rapidly  w ith  tem perature, b u t betw een 350° and  600° C. tho 
rate o f increase is sm ali, and  tho spccifie hea t-tem pera tu re  curve shows a 
point o f infiection. The specific h ea t then  inereases w ith  increase of tem 
perature, and  in  th e  rango 800°-905° C. reaches extrem ely high yalues (of the 
order 20-33 cal.). Above 905° C. tho field o f existence of stable (3 titan ium  is 
reached, and  th e  specific hea t is independent o f tem perature, and  eąuals 
7-525 cal. The results do n o t allow a  theoretical in terpre tation , b u t suggest 
th a t a  region of stru c tu ra l disturbance exists between 800° and  905° C. The 
specific hea t-tem pera tu re  curvcs also show certain  m inor irrcgularities, which 
are dealt w ith  in  la te r papers (cf. following abstraets). ( I I .— ) Differential 
heat-capacity  curyes" confirm tho  conclusion (cf. (I) above) th a t  th e  specific 
heat-tem pera tu re  curyes for ductile titan ium  show a  num ber of m inor breaks 
or irregularities. More casily reproducible irregularities were found in tho 
regions 250°-270°, 297°-300°, 508°, 631°, and  882° C. The curyes show 
complicated hysteresis effects, and  when an  irregularity  has occurred a t  a  
high tem perature, its  influence on successivo “ transitions 11 a t  lower tem 
peratures is always partia lly  preseryed. The curyes connecting th e  electrical 
resistance and  tem perature show sim ilar irregularities. Theso “  transition  
points ” m ay be connected w ith  tho  presence o f traces of oxygen, sińce the 
resistance-tem perature curve was greatly  changed when a ir  was adm itted  for 
a short tim e, an d  th e  wire became coyered w ith  a yisible film of oxide.—H .-R .

*The Exact Measurement of the Specific Heats of Metals at High Tempera
tures. XXIV.—The Calorimetrical, Electrical, and Thermoelectrical Behaviour 
of Ductile Titanium.—HI. F . M. Jaeger, E . Rosenbohm , and  R . Fonteyno 
(Proc. I i .  A kad . Wet. Amsterdam, 1936, 39, (4), 462-469).— [In  English.] The 
therm oelectric force (E) o f a  titan ium -go ld  therm ocouple was m easured a t  
tem peratures up  to  1020° C .; a  positive yalue of E  m eans th a t  a t  th e  ho t 
junction the  cu rren t flows from tho gold wire to  th e  titan ium  wire. On in 
ereasing th e  tem perature , E  is a t  first positive, and  reaches a  m axim um  a t  
about 250° C., a fte r w hich E  deereases w ith  inereasing tem perature , becomes 
zero a t  490° C., and  then  has negatiye y a lu e s ; a  deep m inim um  is reached a t
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860° C. followed by a  very  steep riso o f the curve, which suggcsts th a t  positivc 
yalues will again be reached a t  a  higher tem peraturo. A part from  the above 
generał trend  of the  curve, slight irregular m axim a ocour a t  abou t 620° and 
720° C., respectiyely. The curyes show m arked hysteresis phenom ena which 
are  in  a direction opposite to  th a t  obseryed in  the electrical resistance measure- 
m ents (cf. preceding abstract). These effects aro probably due pa rtly  to  the 
presence of traees o f oxygen, and  p a rtly  to  th e  tard iness of tho reversiblo 
allotropie change of a  ^  (3 titan ium  a t  882°-905° C.—W . H .-R .

*The Transition o£ Hexagonal a-Titanium into Regular [i-Titanium at High 
Temperature. (do Boer, Burgers, and  Fast.) Seo p. 531.

♦The Atomie Weight of Tungsten. Analysis of Tungsten Hexachloride.
O. Hónigschm id and  W . M enn (Z. anorg. Chem., 1936, 229, (1), 49-64).— 
Analysis o f th e  hexachloride purified by repeated fraetional distillation gave 
a  yalue of 183-92 for the atom ie w eight o f tungsten .—A. R . P .

*An Investigation of Irregularities in Thermionic Emission from Tungsten. 
F e lis  L. Y erzley {Phys. Rev., 1936, [ii], 50, (7), 610-616).—A tube w ith  a 
m oving electrode was used to  investigate yariations in  emission density 
over th e  length of a stra igh t tungsten  filam en t; bo th  positive ion and  electron 
emission were studied. A fter a  critical tem peraturo  is exceeded, positive ion 
emission is lim ited to  narrow  regions near th e  lead wire eonnections, indicating 
th a t  tho central region .can be thoroughly cleaned. I n  spito of this, electron 
.emission is n o t uniform , b u t occurs in a  stable though irregular pa tte rn . The 
irregularity is aseribed to  differenees in work-function, or to  diffcrences in 
actual area covered by  th e  slit, or to  a  eom bination of th e  two.—W . H .-R .

♦The Production and Investigation of a New Source of Alkali Ions. Jorgen 
K och (Z. P hysik, 1930, 100, (11/12), 069-684).—A description is given of the 
preparation  of an  anodo from tungsten  powder and  an  alkali ehloride. Details 
of tho analysis of th e  ions produced from i t  aro given.—B. C.

*Study of the Bombardment of a Previously Heated Tungsten Surface by 
Positive Ctesium Ions. Jorgen K och (Z. Physik, 1936, 100, (11/12), 085- 
701).— E xperim ents are described on tlie reflection of ccesium ions and  the 
emission o f electrons when a  tungsten  surfaco is bom barded w ith esesium 
ions. The sta te  o f th e  surface was standardized by  heating to  abovo 1300° O., 
and  consistent results followed. I t  is shown th a t a  th in  layer o f c;esium is 
adsorbed by the  tungsten , and  reaches a  satu ration  yalue. I t  can be removcd 
by heating th e  tungsten.— B. C.

♦Surface Ionization of Csesium on Tungsten. M. J .  Copley and  Ju lian  
Glasscr (./. Am er. Chem. Soc., 1930, 58, (6), 1057-1058).—S. G.

♦The Influence of Ultrasonic Waves on the Process of Solidification of Molten 
Metal [Zinc]. S. Sokoloff (Acta Physicochimica U .li.S .S ., 1935, 3, (0), 939- 
944).— [In  French.] The influenco o f ultrasonic yibrations o f freąuencies 
6 X 105 to  4-5 X 10e cycles on the cooling curves and structu re  of cast zinc is 
shown. Tho results indicate th a t  th e  solidification takes place m ore ąuickly 
w ith  ultrasonic y ibration  th a n  w ithout, and  th a t  the rcsulting s tructu re  is 
moro dendritie.— B. C.
. *The Elastic Constants and Specific Heats of the Alkali Metals. K . Fuchs 
(Proc. Roy. Soc., 1930, [A], 157, (891), 444-450).—Corrections arc made to  
calculations given in  a  previous paper on the elastic constants o f tho alkali 
m etals. T he corrected results aro com pared w ith  recent experim ental 
determ inations. An a ttem p t is m ade to  explain tho large deviations from 
the D ebye theory  of the specific heats o f the  alkali m etals.—B. C.

♦The Crystallization of Metals Free from the Influence of Gravitation. A. 
Glazunoy and  N . Lazarev (Congris Internat. M ines M et. Geol., Seetion de 
Mćtallurgie, 1936, 2, 185-188; and  Rev. M et., 1936, 33, (7), 438-441).— [In 
French.] T he solidification of a  spherical drop of a  pure m etal when suspended 
in  a liąu id  of th e  sam e density  as th a t  o f tho liąu id  m etal a t  the m elting point
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was studied.- F o r m agnesium , a  b a th  consisting of lith ium  chloride 85 and 
lithium  fłuorido 15% , liaving a  density  of 1-60 a t  650° C., was used. F or 
alum inium , tho m etal was suspended in a  b a th  containing barium  chloride 40, 
calcium chloride 45, and sodium  chloride 15%. In  these conditions, on slow 
cooling, crystallization begins a t  a  num ber of centres d istribu ted  uniform ly 
througliout tho m etal and  proceeds uniform ly in all directions. A com pact bali 
of m etal, free from cavities and  blow-holes is thus obtained.—J . C. C.
' *The Liąuid State and the Theory o! Fusion. I.—Continuity Between the 

Solid and Liąuid States. J .  Frenkel (Acta Pliysicochimica U .R .S .S ., 1935, 3, 
(5), 633-649).— [In  English.] F . discusses th e  transition  betw een tho solid 
and liąuid  w hen the solid is amorphous, w ith  reference to  th e  properties th a t  
are continuous in  tho tw o sta tes ; th e  transition  betw een liąuids and  crystals, 
wliich is shown to  be a  quan tita tivo  ra th e r th a n  a  qualitative change; and  th e  
influence'of positive and  negative pressures on fusion,— B. C.

*The Liąuid State and the Theory of Fusion. II.—The Theory of Fusion and 
Crystallization. J .  Frenkel (Acta Pliysicochimica U .R .S .S ., 1935, 3, (6), 
913-938).— [In  English.] Tho analogy betw een the so lid-liąuid  and  tho 
liquid-vapour transform ations is discussed, and  i t  is shown th a t  the tliree 
states can  be represented on a single isotherm al on w hich there  are tw o unstablo 
regions corresponding to  tlio tw o eliangcs of s ta te .—B. C.

*The Problem of Gases in  Metals. G. Cliaudron (Chim . et In d ., 1936, 35,
(4), 759-767; also (abridged) Rev. Fonderie modernę, 1936, Feb. 1, 35 -39 ; 
and  (sum m ary) TJsine, 1936, 45, (5), 37).— Gases encloscd in m etals m ay bc 
elassed as : (1) tlioso retained  by  physical adsorption on th e  su rface ; (2) those 
occluded and hcld m echanically ; and  (3) thoso com bined' w ith  th e  m etal 
or the alloy. These divisions are explaincd and discussed, exam ples being 
quoted. T he law  for th e  solubility o f a  gas (e.g. hydrogen) in  m etal is given 
as Gn  =  I { V P ~  , where G is th e  concentration of hydrogen atom s and  -Pna 
is the  pressure. W ith  eertain  com binations o f gas and  m etal—hydrogen in 
palladium , tan ta lum , cerium, and  lan thanum , and  nitrogen in  manganese and 
chromium, th e  form ation o f hydrides and  nitrides, respectively, has been 
dem onstrated. V arious aspects o f diffusion o f gases in  m etals are reviewed. 
In  preparing m etal containing a  minim um  qu an tity  o f gas i t  has been effective 
to  m ain tain  tho  form er a t  an  elevated tem peraturo  under Iow pressure. 
Methods for tho cx traction  and exam ination o f en trapped  gases aro described. 
A now m ethod o f degassing in  a  high yacuum  discharge tube  and  a t  ordinary 
tem peratures is given, and  appears to  yield resu lts o f gas con ten t com- 
parable w ith  thoso obtained from  an  analysis o f tho original m ateriał.

—W . A. C. N.
Gaseous and Solid Impurities in Ingots. J .  H. Andrews (A lum in ium  and  

Non-Ferrous Iiev., 1935, 1, (2), 59).— Sum m ary o f a  paper read  before tho 
Midland M etallurgical Society.— J . C. C.

The Diffusion of Gases Through Metals. ------ (Metallurgist (Suppt. to
Engineer), 1936, 10, 113-115).—A brief review o f recen t papers, referring 
particularly  to  th e  results o f Smithells and  R anslcy, Proc. Roy. Soc., 1935, 
[A], 152, 706 ; see M et. Abs., 1935, 2, 553.—R . G.

A Survey of the Fundamental Principles of the Plasticity of Metals. H. 
Schleclitweg (Techn. M itt. K rupp , 1936, 4, 29-34).—S. G.

fA Review of Recent Research Work. on Plasticity. A. N adai (J . A pplied  
Mechanics, 1 9 3 6 ,  3 ,  ( 3 ) ,  A 1 0 4 - 1 0 6 ) .—A critical review o f recent research work 
dealing w ith  viscosity and  plasticity  in  solids, plastic deform ation of singlo 
crystals, and  th e  creep o f m etals under combined stress.— J . W . D.

Notes on N&daPs Theory of Plasticity (A Study on the Partial Yielding of a 
Hollow Cylinder under Pressure). K ikusaburó N agashim a (./. Soc. Mech. 
Eng. Japan , 1934, 37, (211), 805-806).— [In  Japanese.] See M et. Abs., th is 
Yol., p . 345.—S. G.
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Reply to a Paper by Kuntze : “ Relations Between Cohesion and Plas
ticity.” N. D ayidenkow  and E . Shevandin (Zhurnal Tehnicheskoy F izik i 
(J. Tech. Physics), 1935, 5, (10), 1773-1775).— [In R ussian.] Cf. M et. Abs.,
1935, Z, 175. Polemical. I t  is considered tl ia t extrapolation  from a viscous 
to  a  b rittle  region cannot give an  idea of th e  ac tua l brittleness o f a  m etal.

—N . A.
*The Effect of Stress on the Plasticity of Metallic Materials. (Maier.) See 

p. 622.
*On the Temperature-Dependence of Crystal Plasticity. W . Boas and  E . 

Schm id (Z. P hysik, 1936, 100, (7/8), 463-470).—E xperim ents on the rates of 
extension of single crystals o f zinc, bism uth, tin , and  cadm ium  under constant 
load  a t  tem peratures near room tem perature  and  near 90° A. showed th a t 
tlie predictions of th e  B eckcr-O row an theory  are no t correct. (See following 
abstract.)— B. C.

*On the Temperature-Dependence of Crystal Plasticity. E . Orowan (Z. 
P hysik , 1936, 101, (1/2), 112-118).—A discussion on a  paper by  Boas and 
Schm idt (preceding abstract), pointing o u t the differcnces to  be expected 
betw een results on crystal p lasticity  and  tem perature a t  low and  room 
tem peratures. The results of Boas and  Schm idt are discussed in  term s of tho 
B ecker form uła.— B. C.

*On the Rate of Creep of Metals under a Constant Load. A nton Pom p and 
W alter Lange (M itt. K .-W . In s t. Eisenforsch. Dusseldorf, 1936, 18, (6),
51-63).—The results o f creep tests on copper a t  30, 40, 55, and 70° C., on zinc 
a t  25, 40, 55, and  70° C., and  on lead a t  30° C. are shown in a  series o f graphs. 
No periodicity in  th e  elongation curyes due to  the  conjunction of hardening 
and  recrystallization phenom ena was observed w ith  any  of th e  m etals. R e
com m endations are m ade for standard  conditions for short tim e ereep tests on 
these m etals.— A. R . P .

*The Creep of Metals.—n .  A. N ddai and  E . A. Davis (.7. A pplied Mechanics,
1 9 3 6 ,  3 ,  ( 1 ) ,  a 7 - 1 4 ) . — Cf. M et. Abs., th is yol., p . 2 9 2 .  A  num ber of cases o f the 
slow flow of solids w ith  particu lar reference to  the creep of m etals in th e  strain- 
hardening rangę are considered. Means are developed to  include strain- 
hardening w hen discussing observations on tho creep o f m etals. Creep tests 
w ith  soft and  strain-hardened copper a t  room  tem peratu re  are included, 
which support th e  logarithm al speed law  for copper a t  th e  high speeds of 
deform ation occurring in  th e  tests.— J . W . D .

tDesign Aspect of Creep. R . W . Bailey (J. A pplied  Mechanics, 1936, 3, (1), 
a1-6).—Some of th e  more im portan t factors concem ed in the  deyelopm ent o f a 
rational trea tm en t o f creep for th e  purpose o f engineering design are briefly 
dealt w ith, and  eonsideration is given to  th e  applications o f creep to  design 
problem s w ith  particu lar reference to  hollow cylinders subjected  to  internal 
pressure, steam  piping, and  ro ta ting  dises. The determ ination o f creep 
properties for design as regards permissiblo stresses, relation  betw een creep 
rates, and  the influence of prolonged heating  on creep properties are also dealt 
w ith , and  i t  is s ta ted , th a t  in sp ite o f th e  com plicated natu rę  o f creep pheno
m ena, there is no reason w hy th e  trea tm en t o f creep for design should n o t be as 
satisfactory  and reliable as the trea tm en t used for m aterials under elastic 
conditions.—J . W . D.

Seizure of Metals at Elevated Tejnperatures and Methods of Testing for
Propensity Toward Seizure. ------  (Mech. Eng., 1936, 58, (10), 165-168;
also Mech. World, 1936, 99, (2579), 569-570 ; and  Light Metals JRev., 1936, 2, 
(21), 372-373).— A bbreyiated from  a  Progress R eport by  Sub-Group N  on 
W ear and Seizure to  the A.S.T.M .-A.S.M .E. Jo in t R esearch Comm ittee on 
the Effect o f Tem peraturo on the Properties o f Metals. The testing  m ethods of 
Mochel, Spring, and  B olton are described ; conditions contributm g to  seizure 
are analyzed and  cliaracteristic phenom ena are illustrated.— P . M. C. R .
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*Internal Dissipation in Solids for Smali Cyclic Strains. R . L . Wegel and

H . W alther (Physics, 1935, 6, (4), 141-157; and  Bell Telephone System, 
Metallurgy, Monograph B864, 1935, p . 17).—The in ternal dissipation or 
elastic hysteresis of yarious substances is determ ined by tho resonant rod 
method. The strains are  varied  from  10"5 to 10 '8, and  th e  freąueney rangę is 
10"2 to  105 cyeles, and  th e  hysteresis constant and  its  yaria tion  w ith  freąueney 
is given for a  num ber o f m etals an d  alloys and  a few non-m etals. The effect 
of heat-trea tm en t and  of tem perature  on the hysteresis constants are also 
giyen, and  i t  is shown th a t dissipation usually decreases as grain-size increases.

—B. C.
*0n the Mechanical Properties and Crystalline Structure of Metals. Yóichi 

K idani (Trans. Soc. Mech. Eng. Japan , 1936, 2, (6), 61-67).— [In  Japanese, 
w ith English sum m ary in  suppt., pp . 17-18.] The bending o f a  single crystal 
of alum inium  shows th a t  ro ta tional slip occurs in  tho slip-plane by  th e  uniform 
bending of crystal plates, th a t  repeated  bending of one side produees eold-work 
and alternate  bending produees fatigue, and  th a t  th e  load corresponding w ith 
the yield-point obtained by  gradual bending differs according to  th e  orientation  
of each crystal. The dam ping y ibration  o f a  single crystal p la te  was studied 
and tho logarithm ic decrem ent on th e  crystallographical direction deduced. 
I t  is also shown th a t  an  external force applied on m etal deforms each grain in 
an entirely  a rb itra ry  m anner sińce m etal is an  aggregate o f sm ali grains which 
crystallographical axis d irect in a rb itra ry  direetions. Chango of in ternal 
friction tes ted  by m eans o f a  torsional y ib rating  m achinę shows th a t  the 
transitional po in t o f th e  repetition  curve is coincident w ith  th e  beginning o f 
fatigue o f th e  grains, th a t  the generał trend  of the  curve and  the  form  of 
fracture m ay be explained by the slip of tho  crystal grains, and  th a t  th e  ra te  
of dam ping of th e  y ibration  of the specimens gives significant inform ation as to  
tho degree of fatigue.—J . W. D.

*0n the Process and Mechanism of Failure of Metals.—n .  M otoichi K odam a 
(J. Soc. Mech. Eng. Japan, 1934, 37, (205), 282-289).— [In  Japanese.] In  a 
medium, energy propagates a fter th e  m anner o f wave m otion. Stress induccd 
in a  m ateria ł is a  m anifestation o f energy w hich also propagates from  one 
point in  a  m edium  to  ano ther by  wave m otion. Since from  th is po in t o f yiew 
tho mechanism o f stra in , which is caused by stress, is alw ays slip, thero can be 
no such th ing as “ tensile failure.’* K . shows stra in  waves chiefły by stra in  
figures o f m ild steel and  ordinary  glass. As an  illustration , th e  yield pheno
mena o f m ild steel are breaking sta tes o f eąuilibria, th e  so-called upper yield- 
point being the ir first breaking po in t. T he eąuilibrium  breaks in  th e  “ field ” 
of slip when the wave m otion of stress reaches th a t  s ta te  where i t  causes a  
principal wave in  th e  “ field.1'  Such “ fields ”  o f slip are  classified in to  2 types : 
the close and  th e  open. The form er are cases of compression an d  tension 
tests, and  the  la t te r  o f torsion and  bending tests. In  th e  field there are alw ays 
one or moro axes th a t  diyide tho field in to  two or m ore divisions. Since 
the wave of breaking stress v ibrates w ith  intervals of +  and  — in these 
diyisions, th e  contour o f th e  “  field ” has two or m ore inflection points each a t 
the ends o f th e  axes. Thus, the  breaking stress propagates by  wave m otion. 
Prom  these observations K . concludes th a t no slip can occur in a  simple 
“ piane ” as is usually belieyed. Tho evidence o f wave m otion m ay be 
traced in  th e  phenom ena o f interference and  sym m etrical or antipodal p ro
perties o f stra in  figures.—S. G.

The Practical importance of the Damping Capacity of Metals, Especially 
Steels. O. Foppl. Appendix : A Note on the Terminology of Damping and 
Fatigue. F. Bacon (Iron Steel Inst. Advance Copy, 1936, Sept., 31 p p . ; and  
(abridged) M et. In d . (Lond.), 1936, 49, (16), 383-388)).— U nder cyclic stresses 
well w ithin the fatigue limits, m any steels exhibit appreciable plastic strains. 
Tho “ dam ping capacity  ł! depends on th e  ra tio  of th e  plastic to  the  elastic
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stra in , and  is best defined by the  non-dimensional ra tio  obtained by dividing 
th e  area o f tho hysteresis loop by tho stra in  energy sto red  in  th e  cxtrem e 
positions of th e  cycle. D am ping docs n o t foretell im pending fatigue failure, 
nor does i t  ten d  to  disappear under prolonged eyclic stressing. On th e  contrary, 
i t  is capablo of dissipating an unhm ited  am oun t of energy in  hea t w ithout 
dam age to  tho m ateriał. U ltim ate dam ping, i.e. th e  steady  valuo a tta ined  
a fte r  some millions of cycles, is often considerably greater th a n  in itia l damping. 
U nlike m ost o ther m echanical properties, th e  yaluo of t}j is n o t affected by 
w eak spots, an d  is independent of the form  of th e  specimen. The value of <j> 
is of g rea t im portance as a  criterion of su itability , (1) because a  high value 
of confers notch-toughness in fatigue, and  (2) because i t  Controls th e  am plitudę 
o f undesired and  often dangerous vibrations a t  critical speeds. F . mentions
5  different m ethods o f m easuring ^  in use a t  the  W óhler In s titu t, an d  between 
which good agreem ent has been obtained. The m ethod of free torsional 
v ibrations receives preferential trea tm en t, and th e  F o p p l-P ertz  appara tu s is 
deseribed in  some detail. D am ping curves are given for different m aterials. 
D am ping in  torsion is compared w ith  dam ping in flesurc. The lim its w ithin 
which dam ping is independent o f freąuency are also discussed. The g rea t and 
inereasing im portance of th e  dam ping capacity  o f m aterials in  m any different 
fields o f engineering is illustrated  by referencc to  aerial cables, aeroplane wings 
and propellers, crankshafts o f in ternal com bustion engines, steam  turbinę 
blades, and  welded versus riveted  construction. F inally , a tten tio n  is focussed 
on tho  need for finding a  ductile steel w hich will give high dam ping a t  low 
stresses. 27 references are given. The symbols and  term inology used in  this 
and  o ther G erm an papers (which differ from  English usage) is explained in 
an  Appendix: by  B .—S. G.

*0n the Change o£ Mechanical Properties o! Metals under Eepeated Stress and 
Recovery from Fatigue. R yónosukć Y am ada and  Yózo M atsuoka (J. Soc. 
Mech. Eng. Japan, 1 9 3 4 ,  3 7 ,  ( 2 0 5 ) ,  2 7 3 - 2 8 1 ) .— [In  Japanese.] The changes in 
th e  m echanical properties o f m etals under repeated  stress as well as those after 
annealing were m easured. I t  was found th a t  if  th e  experim ents are conducted 
under stresses exceeding a  certain  lim it w ork-hardening takes place during the 
early  stages o f stress repetition  which, to  give one exam ple, results in greater 
ha rd n ess; th is  is followed la te r by  th e  grow th of m inutę cracks, resulting 
in  a decrease in  hardness. A  test-piece was heated  above th e  recrystallization 
tem peraturo  in  i-acuo a fter being subjected to  a  num ber o f stresses and  again 
subjected  to  repeated  stresses o f a m agnitude eąual to  th a t  before heating. 
I f  th e  test-piece was heated  in  th e  early stages o f th e  repetition , th e  num ber 
of repetitions reąu ired  to  fracture  w as alm ost eąual to  th a t  o f a  test-piece th a t 
had  undergone no hea t-trea tm en t, indicating  recovery from  fatigue. If , on 
th e  contrary , th e  num ber of repetitions before heating  exceedcd a certain 
lim it, no recovery took place, i.e. th e  num ber o f repetitions before fracture 
a fte r heating w as less th a n  for a  test-piece th a t  h ad  undergone no heat- 
trea tm en t. F rom  these results i t  m ay  be said th a t  there are tw o stages in 
th e  course of fatigue, one being the  hardening stage and  th e  o ther th e  crack- 
growing stage. By m eans of suitable annealing, m etals m ay  recover in the 
form er b u t no t in the la t te r  stage.— S. G.

*The Rate of Growth of Fatigue Cracks. A. V. do F orest (J. Applied  
Mechanics, 1 9 3 6 ,  3 ,  ( 1 ) ,  a 2 3 - 2 5  ; discussion, ( 3 ) ,  a 1  1 4 - 1 1 7 ) .—Tests carried out 
to  determ ine the stress and  num ber of reversals reąu ired  to  s ta r t a  fatigue 
crack, and  the resistance o f the  m ateriał to  th e  effect o f a  fatigue crack once 
i t  is  form ed give da ta  on the ra te  o f progress o f th e  cracks and  on th e  size of 
the cracks. From  these d a ta  th e  resistance of m etal to  the propagation of 
cracks is discussed, and  i t  is pointed o u t th a t  in  the accepted m ethod of fatigue 
testing  th e  results aro n o t conelusive, as there  is no distinction  betw een tho 
load an d  th e  num ber o f repeated  stresses reąuired  to  s ta r t  cracks, and  tho
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load and tho  num ber o f reyersals rcąu ired  to  propagate the cracks to  
failure.— J . W . D.

♦Fatigue Failure of Aireraft Materials and Their Endurance. K oji Takase 
(.7. Soc. Aeronaut. Sci. N ippon , 1934, 1, (1), 79-174).— [In  Japanese.] An 
investigation of th e  fatigue o f m etals used in  a ire ra ft (ebiefly nero-engine) parts. 
As a resu lt o f an  exhaustive study  of fatigue failures o f a ireraft parts  T. 
eoneludes th a t  these failures are due to  local cracks caused by  an  enorm ous 
stress equal to  the so-called “ eohesion streng th .” To ascertain  th e  endurance 
of m aterials, th e  following are discussed : (1) relation  betw een “  eohesion 
streng th  ” o f m aterials and  fatigue c rack s; (2) th e  experim ental determ ination 
of “  eohesion strength  ”  ; (3) stress concentration of aero-engine p a rts  and  
local m axim um  s tre s s ; (4) th e  effect o f applied yelocity of load on th e  strength  
of m a te ria ls ; (5) calculation of th e  fatigue lim it by  an  em pirical form uła 
dedueed from  T .’s inyestigation.—S. G.

♦Limits of Viscosity of Metals. B. Tavasci (Ricerche d i Ingegneria, 1936,
4, (1), 16-23; Sci. Abs., 1936, [A], 39, 808).—An inyestigation was m ade 
(om itting any  particu lar hypothesis of the  behayiour o f m aterials) of the 
conditions, considered analytically  and  geometrically, w hich m ust satisfy the 
curves o f shear obtained in  th e  determ ination  of th e  lim its o f  yiscosity o f 
metals, so fa r as the  load concerned is inferior to  th e  said lim it. Various 
limits are distinguished and  th e  particu lar conditions studied  for eaeh one of 
them . Tho results obtained are th en  applied to  experim ents a lready carried 
ou t by o ther investigators, researches by  w hich th e  lim it was dedueed on the 
basis o f 20 ac tua l tests. The deductions m entioned have been generally 
confirmed. B y  th e  same m ethod an  analysis was m ade of a  theory  of other 
authors th a t  gives th e  yiscosity o f shear as a  function o f the shear itself, 
and of the value th a t  th is assumes after an infinite tim e. The conseąuenees 
dedueed from th is theory  tested  in  some of the experim ental researches cited 
wero no t confirmed. I t  is considered th a t  the theory  itself is n o t o f a  generał 
eharacter.— S. G.

Internal Viscosity of Engineering Materials. Shun H u d ita  (./. Soc. Mech. 
Eng. Japan, 1934, 37, (211), 812-814).— [In  Japanese.] According to  H ., who 
attem pts to  introduce a  m ethod for foretelling th e  residual lives of m achinery 
parts, an  erroneous idea prevails th a t  the  asym ptotic yaluo o f th e  S - N  curve 
(relation of the repeated  stress to  th e  num ber o f tim es i t  is repeated) is th e  
only safe stress a t  every loading condition. E ven  a t  a  very Iow fatigue lim it 
the im pact figurę of test-pieces gradually  inereases as th e  num ber of tim es the 
stress is repeated  is inereased, whence i t  follows th a t  th e  im pact figurę o f a  
test-piece is a  m easure o f residual life. Since, however, w ith  th e  im paet 
testing machinę, crank-shafts are broken in pieces and  rendered unseryieeable, t
H. proposes to  m easure the  in ternal yiscosity o f fatigued m aterials by means 
of elastic yibrations. The sound caused by th e  elastic y ibration  of m aterials 
is caught by  a  microphone o f ordinary type  an d  th e  induced e.m .f., a fte r being 
amplified by yacuum  tubes, is lead  to  an  oscillograph, an  analysis o f th e  
oscillograms enabling m easurem ent to  be m ade of th e  in ternal yiscosity. 
According to  H ., th e  in ternal yiscosity is th e  only safe m easure o f the residual 
life of engineering m aterials.— S. G.

First Report of the Atomie Weights Committee of the International Chemical 
Union, 1936. F . W . Aston, N . Bohr, O. H alin , W. D . H arkins, and  G. U rbain  
(Ber. deut. cliem.. Ges., 1936, 69, (10), 171-174).—The in ternational Tablo of 
Stable Isotopes (1936) is reproduced in  fu l i ; th e  proportion in  which each 
isotope occurs is indicated in each case.—P . M. C. R .

♦The Anomalous Specific Heat of Crystals, with Special Reference to the 
Contributions of Molecular Rotations. R . H . Fow ler (Proc. Roy. Soc., 1935,
[A], 151, (872), 1-22).—B akerian  Lecture. A  discussion is given in  term s of 
ąuan tum  meehanics o f th e  theory  of tho spoeific heats o f solids. The yarious
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anomalies th a t  have been observed are classified in  thrce types : (1) in  which 
the anom alous p a r t  of th e  specific hea t has a  m ax im um ; (2) in  which the 
ex tra  specific hea t inereases w ith  tem perature  and then  deereases discontinu- 
ously to  zero, and  (3) in  which th e  abnorm ality  occurs a t  a  single tem perature. 
P articu la r reference is m ade to  the  specific heats o f lithium  and  th e  ferro- 
m agnetic substances, the  therm al characteristics o f o rder-disorder changes, 
transitions between ro tational and  librational m otion, transition  pointa 
between one solid phase and  another as in  w hite to  grey tin , an d  anomalous 
therm al expansions.—B. C.

♦Studies on the Thermal Expansion o£ Solids at Low Temperatures. Heinrich 
A denstedt (A nn. P hysik, 1936, [v], 26, (1), 69-96).—V ery aceurate m easure
m ents o f the eoefi. of expansion of iron, niekel, and  copper betw een +  20° and
— 195° C. failed to  confirm th e  presence, o f th e  anomalies in  th e  expansion 
curvc reported  by  Simon and  B ergm ann.—v. G.

♦The Optical Constants of Several Metals in Vacuum. H . M. 0 ’B ryan 
(J. Opt. Soc. A m er., 1936, 26, (3), 122-127).—Describes m easurem ents of 
optical properties m ade on mirrors, deposited by  evaporation  in  vacuum , of 
beryllium, magnesium, calcium, stron tium , barium , alum inium , germ anium , 
lan thanum , cerium, and  manganese.—R . G.

♦Note on the Analysis of Photoelectric Data. R obert J .  Cashm an and  Noel
C. Jam ison (Phys. Rev., 1936, [ii], 50, (6), 568-569).— Fowler’s m ethod (ibid.,
1931, [ii], 38, 45) for th e  determ ination of photoelectric work-functions is 
discussed w ith  special reference to d a ta  for barium .— W. H .-R .

♦An Industrial Apparatus for Determining the Thermal Conductivity of Metals 
up to 900° C. Georges R anąue, Pierre H enry , and  Marcel Chaussain (Congres 
Internat. M ines M U. Geol., Section de Metallurgie, 1936, 2, 303-309 ; and  11 ev. 
MŁt., 1936, 33, (10), 602-608).—A m ethod is described for determ ining, w ith  an 
aceuracy w ithin 2% , th e  therm al co n d u c tm ty  of m etals a t  various tem pera
tures, an d  th e  sources of errors in  its  use are discussed. A  hollow specimen is 
heated  by  an  electric resistor a t  one end and  is cooled a t  th e  other, and the 
tem perature  d istribution  along th e  central cayity  is explored w ith  a  special 
thermocouple. A neu tral atm osphere is m aintained w ithin the specimen to 
ayoid oxidation. The therm al c o n d u c tm ty  K , in  cal./cm ./sec./° C., is, for 
copper, constan t a t  0-90 u p  to  a t  least 575° C .; for niekel constan t a t  0-129 
up  to  th e  Curie point, inereasing a t  higher tem peratures to  0-221 a t  880° C. The 
yalues o f K  for carbon and  stainless steels and  iron were also studied .—J . C. C.

♦Energetic Theory of Thermoelectric Phenomena. Fćlix  M ichaud (J . cliim. 
phys., 1936, 33, (2), 161-179).—The classical theory  is criticized. Therm o
electric phenom ena aro partly  irreyersible in  na tu rę , an d  an  appropriate 
eąuation  has been deduced.— S. G.

♦Measurements of the Volta Effect in Pure Metals. F. K ruger and Gerhard 
Schulz (A nn . Physik, 1936, [v], 26, (4), 308-330).— I f  th e  adsorbed w ater film 
is rem oyed by heating in  vacuo th e  poten tial difference (so-called V olta effect) 
between the yarious m etals disappears.—v. G.

♦Magnetism and Cold-Working in Metals. I.—Polycrystals. S. R . Rao 
(Proc. Ind ian  Acad. Sci., 1936, [A], 4, (1), 37-53).—The effect of cold-working 
on the  susceptibilities of bism uth, zinc, cadm ium , and  tin  is studied. The 
diam agnetic susceptibility o f bism uth is deereased effectively while zinc and 
cadm ium  show a smali decrease. The param agnetie susceptibility o f white 
tin  shows a  decrease as th e  density deereases owing to  cold-working, and 
changes sign below a  particu lar value. The na tu rę  of polycrystalline metals 
is examined, and  a tten tion  is directed to  the existenee of a  deformed boundary 
betw een th e  smali crystals in the m etal specimen. N atu ra l explanations are 
offered for th e  obseryed susceptibility changes in  th e  light of the  existence of 
the  d istorted  layer an d  of R.’s w ork on m etallic colloidal powders (see Met. 
Abs., 1934, 1, 552).—S. G.
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The Magnetocaloric Effect According to the H onda-Ókubo Theory of F erro
magnetism. K o taro  H onda and  T okutaró  H irone (Z. P hysik, 1036, 102, 
(1/2), 132-137).—I t  is shown th a t  tho experim ental results of O kam ura agree 
satisfactorily w ith  th e  H onda-Ó kubo theory  of ferrom agnetism .—B. C.

Technical Problems in Ferrom agnetism  in W eak Fields. R . G oldschm idt 
(Helv. Phys. Acta, 1936, 9, (1), 33 -41 ; Sci. Abs., 1936, [A], 39, 429).— [In  
German.] The essential properties o f a  m agnetic m ateriał for use in  weak 
fields are outlined and , in  illustration, a  num ber of m agnetization eurves in  low 
fields aro given for seyeral m agnetic alloys o f industrial im portance. Tho 
hysteresis loops of all th e  alloys arc sim ilar in  type, the ir characteristics being 
governed by th e  Rayleigh form uła B  =  (jj.0 +  2v/Ź1) / /  ±  v (# 2 — H j2), where 
jx0 is the in itial perm eability, v th e  hysteresis factor, I I 1 th e  m axim um  field 
strength, and  II  th e  field strength  corresponding to  an  induction B . Measure- 
ments o f perm eability  and  hysteresis loss in  w eak a lternating  fields by  Jo rdan , 
Gans, Becker, and  others show a  linear correspondence betw een perm eability 
and loss and  th e  am p litu d ę ; for finely diyided m aterials the loss inereases 
approxim ately w ith  the  freąuency. These results m ay  be deriyed from  R ay- 
leigh’s form uła. M easurements on m agnetic losses near th e  Curie po in t aro 
described and  the  results discussed thcoretically. A description is given of a 
number of results obtained by  G. w ith  high Silicon transform er sheet-iron.

—S. G.
On Ising’s Model of Ferromagnetism . R . Peierls (Proc. Cambridge P hil. 

Soc., 1936, 32, (3), 477-481).—S. G.
♦Distribution of Magnetic Field Around Simply and Multiply Connected 

Superconductors. H . G rayson Sm ith and  J . O. W ilhelm (Proc. Roy. Soc., 
1936, [A], 157, (890), 132-140).—The m agnetic field round parallel cylinders 
of cast tin  joined by eross-bars of tin  a t  th e  ends, a t  tem peratures in  th e  super
eonducting rangę, was inyestigated by  m eans o f searcli coils. B y breaking the 
supereonducting circuit m agnetically, i t  is shown th a t  th e  persistent current is 
a cireulating current. A  satu ration  yalue for th e  persistent curren t is de ter
mined.—B. C.

Magnetic After-Effect. H . K indler and  A. Thom a (Arch. Elektrotech., 
1936, 30, 514-527).—A comprehensive review of theoretical and  experim ental 
work.—S. G.

II .— PR O PE R T IE S OF ALLOYS

(Continued from pp. 450-157.)

♦Contraction of Aluminium and Its Alloys D uring Solidification.—H . L.
Losana (A llum inio , 1935, 4, (0), 325-331).—See also M et. A bs., 1935, 2, 279. 
Experim ents were conducted to  determ ine th e  yolum e contraction  during 
solidification, and  th e  influence on i t  o f the yarious dissolved gases, for a lu
minium (99’998% pure) and  binary alloys w ith  copper, Silicon, and  iron. Tho 
gases were allowed to  pass th rough  tho  m olten m etal for 5 m inutes a t  th e  
rate of about 2 bubbles per second. I t  was found th a t  the ayerage volum e 
contraction of th e  yery  pure alum inium  is 0-38%. There is a  relationship 
between the dissolyed gases and  contraction, in th e  sense th a t  th ey  tend  to  
reduee the la tte r . P ure alum inium  dissolyes yery  sm ali ąuantities o f gas even 
a t about 1000° C. The usual impurities, such as S ilico n  and  iron, in e r e a s e  solu
bility ; iron is very  active tow ards steam  ; copper strongly favours th e  fixing 
of osygen. Alloys o f alum inium , w ith  Silicon, iron, or copper, haye a  g rea ter 
fixing power th an  pure alum inium . N itrogen in  every case is no t yery  soluble.

—J .K .
♦Endurance of Aged Alum inium  Alloys under Repeated Im pact. H . B ohner 

(Metallwirtschaft, 1936, 15, (42), 983-984).—Periodic im pact tests  on notched 
M  M
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bars o f an alum inium  alloy w ith copper 5-65 and m anganese 0-7% showed th a t 
i t  has a  higher endurance lim it th a n  iron under sim ilar conditions. The rolled 
alloy is som ewhat superior to  th e  ex truded alloy. The na tu rę  o f th e  heat- 
trea tm en t is w ithout appreeiable influence.—v. G.

Nickel in  Copper-Aluminium Alloys. — — (MetaUurgist (Suppt. to  
Engineer), 1936, 10, 132-133).—A reference to  form er w ork and  a  brief sum- 
m ary  of a  paper by  Gridnew and K urdjum ow  in Metallwirtschaft, 1936,15, 229, 
256 ; see M et. Abs., th is vol., p . 298.—R . G.

*On the Composition o£ the Insoluble Residue Left a ite r DissoM ng Al-Cu-Ni 
Alloys in  Potassium Hydroxide. O takar Q uadrat and  Je a n  J iris te  (Congriis 
Internat. M ines M it. Geol., Section de M itallurgie, 1936, 2, 211-215 ; and  Jiev. 
M it., 1936, 33, (8), 4S9-493).— [In  French.] The residue left a fter dissołving 
th e  te rnary  alum inium -copper-nickel alloys in  potassium  hydroxide solution 
contains considerably m ore alum inium  th a n  th e  residues left a fte r dissolving 
tho  b inary  alum inium -copper and  alum inium -nickel alloys. Analyses of the 
residues from 28 (m ostly unspecified) alloys are discussed a t  length, and  it  is 
concluded th a t  the residue is m ainly composed o f the compound Cu2NiA l3, 
w ith  sm aller am ounts o f NiAł3, CuAl,, and  th e  free m etals. Slowly cooled 
alloys and  also w ater-ąuenched alloys yield residues containing less alum inium 
t han  if  th ey  are rapidly  coolcd in  air.— J . C. C.

*A Study of the Effect of a Prolonged Overheating on the Mechanical, Macro- 
scopical, and Microscopical Characteristics of an Aluminium[-Copper-Silicon] 
Alloy with or w ithout Titanium . A. V ivanti and  R . G uastalla (AUuminio,
1935, 4, (5), 271-298).—An investigation of the effect o f overheating for 1 or 
2 hrs. a t  800° C. on an  alum inium  alloy w ith  copper 10, S ilic o n  1, and  iron 0-5%, 
w ith or w ithout titan ium  (0-2%). Reproducing foundry conditions as faith- 
fully as possible, 2 pouring tem peratures were chosen— 660° and  800° C.—so 
as to  include all tem peratures likely to  occur in  practice. 250 te n s ile  test-bars 
wrere cast (100 of the specimens being for m acrography) and  various commercial 
castings were m ade. I t  is found th a t  overheating generally has more effect 
on the first m elt than  on a  rem elt and  bas little  effect on either if  i t  contains 
titan ium . Overheating for 1 hr. alw ays acts favourably on th e  mechanical 
characteristics. Test-pieces o f alloys overheated for 1 or 2 hrs. and cast a t 
800° C., give yery sim ilar results to  those cast a t  660° C. w ithout overheating. 
The trea tm en t tends to  send the S ilico n  as well as th e  iron in to  solid solution. 
T itanium  refines th e  maeroscopie struc tu re  and  renders the  alloy insensitivc 
to  overheating (in all test-pieces the CuA12 is present as a  eutectic, and  there is 
no te rnary  or ąu a tem ary  eutectic). I t  improyes th e  m echanical character
istics. The paper contains 100 photom icrographs, tables, and  graplis.— J . K.

*Tlie Physical Naturę and Properties of Lautal-Type Alloys. G. G. Urasow 
and  G. M. Zam oruev (Izvestia Sektora Fiziko-Iihimicheskogo A naliza  (Ann. 
Sect. Analyse Phys.-Chim .), 1936, 8, 255-267).— [In  Russian.] The change 
in  hardness was studied during artificial ageing of alloys w ith  copper 4 0 -  
4-86, S ilico n  1-4-2, and  iron 0-44-0-70% .a t  100°, 125°, 145°, 165°, 175°, and 
195° C. M aximum hardness was obtained on ageing a t  145° C.—Ń . A.

*The Age-Hardening of Duralum in a t Various Temperatures. P . L. Teed 
(Yickers (Aviation), Ltd., 1936, 44 pp. (mimeographed)).— [Note : The original 
o f this paper m ay be consulted in  tlie L ibrary  of the In s titu te  o f Metals.] 
T he age-hardening of D uralum in a fter ąuenching was studied  by tensile, 
shear, and  hardness tes ts o f m ateriał taken  from  5 different sheets. W hen 
ageing occurs a t  atm ospheric tem perature there is a  progressive increase a t  a 
dim inishing ra te  in proof stress, u ltin iate stress, shear stress, and  hardness, 
while the elongation yalue inereases slightly. The proof stress yalue attam ed 
is less th a n  th a t  usually obseryed in “ as rcceiyed”  m ateriał owing to  a 
eertain  am ount o f cold-working of th e  la tte r  subseąuently  to  finał hea t-trea t
m ent, applied by m anufacturers. W hen ąuenched m ateriał was aged a t



0° O. tlio rato  o f iiicrcase in m echanical properties was m uch reduced, b u t the 
curvea suggest th a t  very  long periods, e.g. 2500 hrs., o f ageing a t  0° C. would 
have given streng th  properties exceeding those obtained by ageing a t  atm o- 
spheric tem peraturo. Ageing a t  — 22° C. gave still slower rates o f improye- 
m ent in  properties of ąuenched m ateriał. Age-hardening o f ąuenchcd 
m ateriał stored  a t  — 22° C. and  subseąuently  aged a t  atm ospheric tem 
perature is more rap id  th an  norm al. Age-hardening a t  100° C. a fter ąuenching 
gave an  increase in  ra te  o f in itial im provem ent in  m echanical properties. By 
ageing ąuenched m ateriał a t  160° C. for a  lim ited num ber of hours a  yery  high 
proof stress (0-1%) was obtained, and  th is condition was found to  be stable a t  
atm ospheric tem perature  over th e  period of 143 days covered by th e  tests. 
Ageing a t  100° and  129° C. also gaye higher yalues of 0-1% proof and  ultim ate 
stresses th an  ageing a t  atm ospheric tem perature.—H . S.

The Effect of A lum inium  and Silicon on the Technological Properties of 
German Silver. ------ (M etali- Woche, 1936, (5), 82-83).—L. A. O.

♦Systematic Studies of H eat-Resisting A lum inium  Alloys. Eiichiro Itam i 
(Tetsu-to-Hagane (./. Iron Steel In s t. Japan), 1934, 20, 358-386, 450-476).— 
[In  Japanese.] In  a  preyious research (Met. Abs., 1935, 2, 371) I .  was unable 
to  find any  good alloy th a t  could bo com pared to  “ Y ” alloy. A  system atic 
study was therefore m ade of heat-resisting aluminium alloys. T he specimens 
were cliill-cast and  tensile tes ts  were carried o u t in  the  rangę room tem peraturo 
to 500° C. on pure alum inium , and  binary, tem ary , and  ąu a tem ary  alloys and 
so on, adding the  following e lem en ts: copper, zinc, nickel, chrom ium , man- 
ganese, iron, Silicon, and  magnesium . The results are discussed. The alloys 
containing copper 4, Silicon 1, and  magnesium 1% and  copper 4, Silicon 10, and 
magnesium 1%  showed exeellent m echanical properties a fte r heat-trea tm en t. 
The effects o f nickel, chrom ium , manganese, and  iron in im proving these alloys 
were th en  studied. A  rem arkable im proyem ent was noticed on adding 
titan ium  (as TiClj) to  these alloys; for example, a  specimen had  a  tensilo 
strength of 46 kg./m m .2 a t  ordinary tem perature  and  30 kg./m m .2 a t  300° C. 
These results aro discussed from a  theoretical po in t o f view.— S. G.

Aluminium in Siderurgy. J .  B ally (Iiev. A lum in ium , 1936, 13, (83), 307- 
316).—The physical and  chemical properties o f iron-rich iron-alum inium  
alloys are given, and  the  applications o f these alloys are described.—J .  H . W.

*X-Ray Exam ination of the Eąuilibrium  D iagram  of the A lum inium - 
Lithium Alloys and the Structure of the Compound AlLi. G. K om oyskiy and
A. M aksimoy (Zhurnal Tehnicheskoy F izik i (J. Tech. Physics), 1935, 5, (8), 
1343-1352).— [In  R ussian.] The system  was exam ined by X -rays up  to  
20-5% (50 atom ic-% ) lithium . The (3-phase is th e  com pound AlLi w ith  a 
cubic lattice, a =  6-37 A., 16 atom s in  tho u n it celi. The la ttice  param eter 
of alum inium  rem ains unchanged by dissolution o f lithium .—N . A.

*The Ternary System A lum inium -M agnesium -Zinc. II.—Region Alu- 
m inium -A l3Mg4-A l2Mg3Zn3-A lum inium . W erner K oster and  W alter Dullen- 
kopf (Z. Metallkunde, 1936, 28, (10), 309-312).—Cf. M et. A bs., th is vol., 
p. 347. I n  th is portion  of th e  te rnary  system  tlie two compounds A l3Mg4 (8) 
and Al2Mg3Zn3 (T) fonu a  pseudobinary system  w ith a eutectic a t  450° C. a lu
minium 36, magnesium 44, zinc 20%  the tw o constituents o f w hich aro solid 
Solutions containing, respectively, alum inium  41, magnesium 48, zinc 11%, and  
alum inium 22, m agnesium  28, zinc 50% . In  the  rangę 35-55%  magnesium 
tlie eąuilibria are (like those in  th e  m agnesium -alum inium  system ) difficult to  
determine sińce th e  m elting rangę is only 15° C., b u t tho existence of a  te rnary  
eutectic betw een th e  a, (3, and T  phases a t  447° C., alum inium  57, magnesium 
31, zinc 12% was established by  micrographic exam ination. A t 449° C. there 
is a  point o f 4-phase eąuilibrium  : liąu id  +  S ^  y  +  T  (S =  alum inium  50, 
magnesium 45, zinc 5%  ; T  =  alum inium  44, m agnesium  33, zinc 23%  ; and  
liąu id  =  alum inium  51, magnesium 39, zinc 10% ), and  a t  448° C. a  socond
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poin t o f 4-pliase eąu ilib rium : liąu id  +  y ^  p +  T , tlie y-phasc containing 
alum inium  55, magnesium 40, and  zinc 5% . N um erous characteristic struc
tures are illustrated  and  a  diagram  of the eąuilibria in th e  system  is ineluded.

— A. R . P .
*System A luminium -M agnesium -Zinc. K arl R iederer (Z. Metallkunde, 

1936, 28, (10), 312-317).—Cf. preceding abstract. A n X -ray  exam ination of 
th e  yarious phases of th e  alum inium  system  showed th a t  the p-phase has an 
hexagonal lattice w ith  a — 11-38 ±  0-02 A. and  c/a — 1-57 and the S-phase 
a  cubic body-centrcd lattice w ith a  =  10-45 — 10-56 A., 58 atom s in the un it 
celi. The existence of tho y-phase of Kawalcami (M et. A bs., 1934, 1, 169), 
has been confirmed, b u t it  can be obtained only by  slow cooling from  the liąuid  
state , and  n o t by annealing. In  tho ternary  system  the compound Al2Mg3Zn3 
(T) has a  body-centred cubic lattice w ith  161 atom s in  the u n it ce li; its para- 
m eter increases along th e  section T -p  from  14-29 to  14-71 A. and  along the 
section T -8  from  14-29 to  14-60 A., and its  lim its o f liomogeneity in these 
direetions are, respectively, alum inium  44-6, magnesium 31-7, zinc 23-7%, and 
alum inium  27-5, magnesium 32-5, zinc 40% . T he composition o f alloys on 
th e  Y a r io u s  ą u a s i - b i n a r y  s e c t io n s  of th e  t e r n a r y  system  a r e  shown in a 
diagram , and  th e  eąuilibria in  the system  are discussed from  th e  po in t of 
view of the phase rule.—A. R . P .

T e rn a ry  Diagram of the A lum inium -M agnesium -Zinc System. M atsujiro 
H am azum i (Tetsu-to-Hagane (J. Iron Steel Inst. Japan), 1936, 22, (4), 258- 
271).— [In  Japanese.] N o English sum m ary is given.— S. G.

*Investigation of Special Silumins. G. G. U rasow and  I .  R . N izheradze 
(Izvestia Sektora Fiziko-Khimicheskogo A naliza  (A nn. Secł. Analyse Phys.- 
Chirn.), 1936, 8, 201-254).— [In  Russian.] The m echanical properties of 
alum inium -silicon alloys (Silumins) increase on addition  o f u p  to  4%  of 
copper. The m echanical properties o f cast modified alum inium -silicon- 
copper alloys (Si 10-20%  and  Cu up  to  4% ) are higher th a n  those of un- 
modified alloys. H eat-trea tm en t a t  500° C., ąuenching in w ater, and  sub- 
seąuent artificial ageing a t  150° C. for 24 hrs. considerably im proves their 
mechanical properties. These alloys age-harden only Yery slightly. Silumins 
containing copper have excellent casting properties, fili the mould well, and 
giyc dense, sm ooth and  blister-free castings. The average sp. gr. o f the alloys 
is 2-72, and  they  can be wrought.—N. A.

Castings in  Silumin Gamma. G. Sachs and  E . Scheuer (Found. Trade J ., 
1936, 55, (1048), 218-220).—Abridged translation  from Metallwirtschaft, 1935, 
14, 937, 972; see M et Abs., th is voi., p . 36.— J . E . N.

[“ L o -E x ” ] A Low-Expansion Nickel-[Silicon-]Aluminium Alloy. ------
(Inco, 1936, 13, (4), 17).—The properties o f “ L o -E x ,” an  alum inium  alloy 
containing S ilico n  14, niekel 2, copper 0-9, and  magnesium 1-0%, used for 
pistons are dealt w ith. Carbide or diam ond tools are recom mended for 
m achining th is alloy.—R . G.

♦Magnetic Investigation of the Zine-A lum m ium  System. H erm ann Aucr 
and  K arl E rn st M ann (Z. Metallkunde, 1936, 28, (10), 323-326).—Measure
m ents o f the diam agnetic susceptibility o f alum inium -zinc alloys show th a t  the 
solid solubility o f alum inium  in zinc increases from 0-1% a t  100° C. to  0-38% 
a t  200° C. and  1-1% a t  370° C. (eutcctic tem perature). Tho eutectoidal 
horizontal p ^  a  +  y is a t  270° C. and  begins a t  0-65% alum inium . The 
magnetic tests also showed th a t the iron im purity  in  zinc has a  solid solubility 
which increases w ith increase in  tem perature.—A. R . P .

*Investigations of Zinc-A lum inium  Alloys (German Electrolytic Zinc Basis 
Metal) w ith Additions of Copper, Magnesium, Niekel, Lithium , and Lead. W. 
G uertler, E. K lew eta, W . Claus, and  E . R ickertsen (Light Metals Research, 
1936, 5, (5), 102-105).—Sum m ary from Z . Metallkunde, 1936, 28, 107, 178; 
see M et. A  bs., th is yoL, p. 393.—L. A. O.



1936 I I .—Properties of Alloys 507
*Investigation o! the Efiect of D uration of H eat-Treatm ent on Aluminium 

Alloys. (Tutov.) Sce p. 584.
Variations in the Density of H igh-Strength Aluminium Alloys. -----

[Metali-Woche, 1936, (22), 429-430).—L. A. O.
Aluminium Foundry Alloys. R . Irm ann  (Metallwirtschaft, 1936, 15, 

(42), 984-989).—An extensivo review of the properties o f yarious alum inium 
alloys for tho foundry.—v. G.

Composition and Properties of Light-M etal Piston Alloys. ------  (M etali-
Woche, 1936, (16), 301-302; (17), 321-322; (18), 342-343).—The compositions 
of 55 alloys are tabu la ted , and  a  brief account is given of th e  properties o f the 
m ost im portan t o f them .—A. R . P .

*On the Photoelectric Efiect of Metallie Alloys.—II  [Cadmium-Antim ony, 
Copper-Antimony]. Luigi Belladen and  Giulio Galliano (A nnu li Chim. 
applicata, 1936, 26, (6), 263-266).— See also M et. A bs., th is vol., p. 454. 
Photoelectric sensitivity  curves were obtained for tho system s cadm ium - 
antim ony and  copper-an tim ony ; in  th e  form er system  the sensitivity  reaches 
a pronounced m axim um  a t  CdSb and  a m uch less m arked m inim um  a t  the 
eutectic composition, whereas in  th e  la t te r  system  there is no minimum b u t a 
sharp m axim um  a t  Cu2Sb.—A. R . P .

*On Superposed Transparent Photo-Cathodes. P . Corlicli (Z. P hysik, 1936, 
101, (5/6), 335-342).—T he effects o f alloying yarious m etals w ith  esesium 011 
the photoelectric constants of tran sparen t caasium alloy films on transparen t 
films o f supporting  m etals aro given. Tho result o f using oxygen as a 
sensitizer is discussed, and  i t  is shown th a t  this moves tho emission m axim a 
in tho long-wave direction.—B. C.

♦Alloys of W orkable Chromium. W ilhelm K roll (Z. MetaUhunde, 1936, 
28, (10), 317-319).—The structure  and  working properties o f alloys o f malleablo 
chromium w ith  3 -9%  of iron, nickel, cobalt, alum inium , Silicon, m olybdenum , 
tungsten, yanadium , titan ium , zirconium, and  tan ta lum  were exam ined. 
The alloys were m ade by sintering m ixtures o f the  powdered m etals first a t  
1200° C. in  racuo, th en  a t  1500°-1700° C. in  argon. All th e  alloys except 
those wdth a high nickel content were readily  rolled h o t to  th in  sheet, b u t wero 
b rittle  a t  room  tem peraturo, especially thoso containing alum inium , Silicon, 
and zirconium. The iron alloys were particu larly  good, especially th a t  con
taining 4-7% iron. The presence of even a  high content o f oxide liad little  
effect on the  hot-rolling properties o f th e  alloys. M ost o f the oxide-free alloys 
eonsisted of solid solutions tho hardness o f which varied  considerably w ith  the 
alloying elem ent, nickel having the g reatest and  tan ta lum  th e  least hardening 
effect. I t  is suggested th a t th e  lack of m alleability o f alum inotherm ic 
chromium is due to  the  presence of smali am ounts o f sulphur, arsenie, phos- 
phorus, and  carbon.— A. R . P .

*X-Ray Inyestigation of the Iron-Chrom ium -Silicon Phase Diagram.
A. G. H . A ndersen and  E rie  R . J e t te  (Trans. Am er. Soc. Metals, 1936, 24, (2), 
375-419).—The eąuilibrium  diagram  for solid iron-chrom ium -silicon alloys 
was determ ined by  X -ray  crystal struc tu rc  m ethods for iron-rich alloys con
taining up  to  ab o u t 35%  chrom ium and  20%  Silicon. Tho phase boundaries 
of the solid solution in  a-iron were determ ined a t  600°, 800°, and 1000° C. 
The a-phase boundary falls into three sections. I n  ono i t  is in  eąuilibrium  
w ith  a  phase o f composition (FeCr)sSi2 which is isomorphie w ith F e3Si2. 
In  the nex t section, which is very  short, th e  a-phase is in  eąuilibrium  w ith a 
phase isomorphie w ith Cr3Si. Over tho longest section of the a-boundary, 
th e  second phase, denoted E , is probably a  solid solution based on tho 
compound FeCr, b u t containing Silicon in  solid solution. There is a  rangę 
of composition in  w hich precipitation-hardening is possible.—W. H .-R .

fA  Review of Copper Alloys [—I]. M. G. Corson (IronA ge, 1936,138, (16),
114-115,117-118,120,122,124,126,144).— 0. classifies th e  copper alloys, bo th
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those scarcely used and  those in  common use, describcs the ir composition, 
properties, and  applications, and  discusses the use o f hcat-hardcnable eopper- 
ba.se alloys for casting. H o concludes th a t  there is no liope of finding a  
new  copper alloy w ith  exeeptional characteristics, although vanadium  m ay 
still produce an alloy of sufficient strength  and  hardness to  compete w ith 
others. [The roview is to  be continued.]—J .  H . W.

♦The Solid Solubilities of the Elem ents of the Periodic Sub-Group Yb in 
Copper [and the Lattice Spacings of the Prim ary Solid Solutions]. J .  C. M ertz 
and  C. H . M athcwson (Metals Technology, 1936, 3, (6), 20 p p . ; A .I .M .M .E .  
Tech. Publ. No. 747).—The solid solutions of phosphorus, arsenie, and antim ony 
in copper were investigated by  th e  X -ray  baclc reflection m ethod, using 
si>ccimens ąuenched from different tem peratures. The la ttice  spacings aro 
tabu la ted , and  tho  following solubility lim its determ ined : (1) Phos-pliorus. 
A bout 1-7% phosphorus by  w eight dissolves in  solid copper a t  700° C., and 
the  solubility diminishes to  0-6% a t  300° C. (2) Arsenie. The solubility 
diminislies gradually from about 8%  by  w eight a t  680° C. to  7-5% a t  300° C.
(3) Antim ony. The solubility dim inishes gradually  from 11-3% antim ony 
by w eight a t  630° C., to  10% a t  450° C., and  then  m uch m ore rapidly  to  2-1%

a t  211° C. T he solid solubility curvcs givo linear relations betw een y, and

log S , where T  is the  tem peraturo in  degrees absolute, an d  S  is the atom ie 
percentage o f solute a t  the solubility lim it. The ab ru p t change in direetion 
of th e  solubility curvc for antim ony is duo to  th e  transform ation of the 
fł-phaso w ith  which th e  a  solid solution is in  eąuilibrium .—W. H .-R .

*Expansion Anomalies Due to Extem al Forces in  7 -16%  A lum inium  Copper- 
Aluininium Alloys. A ndrć Boutillier (Compt. rend., 1936,203, (10), 572-574).— 
A study  of th e  anomalies of cxpansionof the copper-alum inium  alloys, observed 
in a  g rea t num ber o f specimens under the m ost yaried  conditions using a 
Cheyenard differential dilatom eter, enabled these anomalies to  be classified 
in 3 groups : (1) anomalies o f change of sta te , which corresponds to  a  yariation 
o f density  or o f th e  law  o f expansion ; (2) anomalies o f plasticity , a  function 
of the tim e and  bound u p  w ith external fo rces; and  (3) anomalies which 
cannot be a ttrib u ted  either to  variations of density  o r to  ex tem al forces. 
These anomalies m ay be more o r less superposed. Those o f (2) liavo been 
isolated and  havo been studied by  assuming th a t  when tho sign of tho applied 
forco is changed, tho anomalies chango the ir sign w ithout clianging their 
m agnitude. They are localized in  th e  vicin ity  o f certain  transform ations. 
In  a  specimen subm itted  to  a  compression of 20 grm ./m m .2 in  th e  dilatom eter, 
th e  anom aly of p lasticity  can compensate, for a  ra te  o f heating o f 3°-4°/ 
m inutę, th e  expansion wliich results from  th e  inereaso of th e  specific yolume 
in  th e  course of the  eutectoid-[i solution transform ation. A tension of the 
sam e yalue substitu tes an  expansion for the contraction, which m ust 
accom pany the  precipitation of the a-constitucnt during th e  cooling of the 
p-solutions containing a t  least 12% alum inium. W ith  forging alloys rich in 
the a  or S eonstituents, th e  anomalies o f p lasticity  a t  the  first heating havo 
an  exceptional rangę, in  particu lar th a t  above 570° C. M icroexamination 
showed a  complete parallelism  in this case betw een tho phenomenon of 
p lastic ity  and th e  progressive crystalline orientation of th e  elem ents of the 
different phases.—J .  H . W.

♦Transformations in  Eutectoid Aluminium-Copper Alloys. H .—Dilato- 
m etric Inyestigation of the Transform ations of the p-Solid Solution in the Meta- 
stable State. V. G ridney and  G. K urd jum oy (Zhum al Tehnicheskoy F izik i (J. 
Tech. Physics), 1936, 6, (5), 775-780 (in R u ssian ); and  Tech. Physics U .S .S .R ., 
1936, 3, (2), 135-141 (in German)).—Aluminium bronzes w ith 12% alum inium  
and  w ith  alum inium  12 and  nickel 2%  were inyestigated by  m eans of the 
Cheyenard dilatom eter. The transform ation of the  disordered (3-phase in to
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the ordered pj-phaso is accom panied by  a  sm ali contraction  in  volumo. On
rapid heating of ąuenehed alloys, p ' passes directly  into (3. F or the p ' ---- >  (3j
transform ation to  take  place diffusion m ust occur in  tho solid solution in  th e  
tem perature rangę of existcnce of the p-phase. A fter annealing in  th is rangę 
the — >- p ' transform ation tem peratu re is deereased. On subseąuent 
heating th e  p ' — -> Pj transform ation  proceeds w ithout diffusion, an d  cannot 
be arrested  even by  rap id  heating. Thus, th e  non-diffusion transform ation  
of the space la ttice  of tho m etastablo phases Px and  p ', a fter annealing in  a 
definite tem peratu rę region, bccomcs reversible. Tho causo of tb is pheno- 
menon is n o t y e t elucidated.—aST. A.

♦Research on the Hardness of A lum inium  Bronzes after Ageing. I .— 
Binary Bronzes of the 90 :1 0  Type. C. Panseri (A llum inio , 1935, 4, (4), 
213-218).—A  study  of tho relations betw een ageing tem perature, and
hardness in  alum inium  bronzes. Two samples of th e  b inary  type  were
considered, containing (A) 10-85 and  (B) 10-65% alum inium , respectively, b u t 
of very different p u rity ; (4 ) contained iron 0-26 and  Silicon 0-07% ; and
(B) iron 0-02 and  Silicon 0-04% . The test-bars were die-cast in  cast-iron dies. 
A fter treating  for 2£ hrs. a t  900° C. bo th  bars were ąuenehed in  w ater a t  15° C. 
For (A ) th e  hardness was studied as a  function of th e  ąuenching tem peraturo, 
the transition  points betw een the various regions of tho diagram  being thus 
deduced. Tho eutectic horizontal was found to  occur a t  over 565° C., in 
agreem ent w ith  Sm ith and  Lindlief. F o r th e  ageing tem peratures the
hardness of (A ) inereases to  a  m axim um  a t abou t 400° C., deereases rapidly
between 400° and  425° C., and  then  moro slowly to  650° C., a fter w hich tho 
hardness rcm ains constant a t  a  minim um. The curve for (B) is similar, except 
th a t there is a  m axim um  a t  350°, a  first inflection a t  390° and  a  second 
infleetion a t  725° C. All the specimens were aged for 2 lirs., and  th en  coolcd 
in the furnace a t  a  ra te  o f about 100° C. per lir. A few considerations on the 
m easurem ent o f tho hardness o f th e  alum inium  bronzes are included in  the 
paper.—J .  K .

♦Influence of H eat-Treatm ent on Fatigue and Corrosion-Resistance of 
[90 :10 ] A lum inium  Bronze. I. M usatti and  L. Dainelli (A llum inio, 1935,
4, (1), 51-63).—The fatigue lim it o f the m ateriał is considerably im proved by 
heat-treatm ent, as com pared w ith  the m ateriał in tho simply norm al ized 
condition. The highest resistance to  fatigue was obtained w ith  an  ageing 
tem perature o f 500° C. The resistance of th e  alloy to  n itric , hydrochloric, and 
sulphuric acids was greatly  influenced by  heat-treatm ent. W ith  n itric  acid 
in particular, the presence of eutectic makes th e  m ateriał very liable to a t ta c k ; 
w ith a fully heat-trea ted  structu re  i t  is approxim ately 20 times moro resistant. 
W ith hydrochloric and  sulphuric acids the difference is no t so m arked, b u t 
for these tw o acids samples containing th e  eutectic show a higher resistanco 
th an  the fully heat-trea ted  ones.— J . K.

♦Investigation on the Precipitation-Hardening of Copper-Beryllium Alloys. 
M. I. Zaharova (Metallurg (Metallurgist), 1936, (7), 101-105).— [In  R ussian.] 
The ra te  o f decomposition o f the supersaturated  solid solution in copper alloys 
w ith l-4 -2 T %  beryllium , determ ined by X -ray  analysis and  hardness m easure
m ents, inereases w ith increase in tho beryllium  conten t and  ageing tem perature, 
and is also accelerated by deform ation espeeially when th is is effected after 
the induction period ra tlier th an  im m ediately a fter ąuenching. The hardening 
effects are a ttr ib u ted  to  th e  deyelopm ent o f elastic stresses along the inter- 
faces betw een th e  solid solution and  the  new  phase.—N . A.

♦Beryllium-Copper Alloys w ith High Electrical Conductm ty and Hardness. 
W erner H cssenbruch (Z. Metallkunde, 1936, 28, (10), 320-323).—The tensile 
properties and  electrical c o n d u c tm ty  o f num erous alloys of copper w ith 
0-15-2%  beryllium  and  sm ali ąuan tities o f chrom ium , cobalt, manganese,
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Silicon, iron, tin , silyer, cadmium, nickel, alum inium , or zirconium aro 
ta b u la te d ; the following rangę of properties m ay be obtained :

Alloying Elements, %. Conductiyity, %. Tensile Strength, 
Kg./mm.*.

Bc 0 3, Zr 0-5 85-82 28-47
Bc 0-15, Cr, 0-85 05-69 32-52
Bo 0-4, Si 0-5, Co 2-0 55-58 about 70
Bo 0-3, Mn 0-5, Co 0-5 40-37 73-83
Bo 1-0, Ag 30-5 45-30 110-120
Bo 2’0, Co, Fe, Mn, or Si 0-5 25-20 140-150

The actual yalues of these properties for any  alloy can be yaried considerably 
by  hea t and  m echanical trea tm en t. The alloys have proved useful for the 
m anufacture o f tho electrodes of welding machines, springs for electric 
switchcs, and  parts  o f electrical appara tus dem anding high strength  and 
conductiyity .—A. R . P .

Beryllium-Copper-Cobalt Alloys. F . G. Benford (M et. Ind . (N .Y .) ,  1936, 
34, (6), 226).—The addition  of cobalt to  the b inary  beryllium -copper alloys 
results in  a decrease in  th e  am ount o f beryllium  necessary for heat-treating  
to  obtain  optim um  physical properties, w ith  conseąuent reduction in cost. 
Soino physical properties aro given for Trodaloy, an alloy w ith  beryllium 
0-4, cobalt 2-6, and copper 97% .—L. A. O.

High-Pressure and High-Speed Bearing Alloy “  Kelmefc.”  Iw ao Iw asaki 
(K inzoku (J. o f Metals), 1935, 5, (8), 346-349 (in Jap an ese ); and  (abstract) 
Japan  Nickel Rev., 1936, 4, (3), 523 (in English and  Japanese)).—A n account 
o f a  copper-lead bearing alloy containing smali additions o f tin , nickel, Silicon, 
zirconium , and sulphur.—P . M. C. R.

*CA Alloy as Spring Materiał. Sakae Onoe (Furukawa Denko (J. Furu- 
kawa Elect. Ind . Co.), 1935, (July), 38-43 (in Jap an ese ); and  (abstract) 
Japan Nickel Rev., 1936, 4, (2), 366-368 (in English and  Japanese)).— 
Describes tests on coil springs of a  copper alloy containing nickel 3-5, Silicon 
TO, and alum inium  4-75%. The alloy appears to  be a  suitable substitu te  for 
phosphor-bronze and for some applications in  place of piano wire.—R . G.

*The Effects of Temperature and of Cold-Work on the Mechanical Properties 
of a Medal Bronze. W. Broniewski and  J .  Szreniawski (Congr&s Internat. 
M ines M it. Geol., Seetion de Metallurgie, 1930, 2, 189-194; and  Rev. Met., 
1936, 33, (7), 442^147).— [In  French.] The m echanical properties wero 
determ ined a t  12 tem peratures betw een — 183° and  700° C. for an  alloy of 
tin  5, copper 95% , the tests being carried ou t on wires 5 mm . in d iam eter 
bo th  after a  50%  reduction by  cold-working and  after annealing for 30 m inutes 
a t  600° C. Tensile strength , hardness, and  im pact strength  decrease as the 
tem perature  is inereased, b u t th e  curves show an  inflection, the decrease in 
streng th  betw een 0° and  200° C. being yery  slight. The effects o f cold- 
working are lost suddenly a t  500° C. Samples o f th is alloy were also reduced 
by cold-work by am ounts betw een 2-5 and  99% , an d  the mechanical properties 
a t  room tem peraturo determ ined bo th  a fter cold-working and  after annealing 
for 2 hrs. between 100° and  800° C. A fter 20%  reduction, th e  elongation 
decreases alm ost to  zero, and  after 72%  reduction a  rap id  decrease in the 
reduction  o f area a t  fracture is obseryed. An inerease in hardness occurs 
when alloys reduced more th an  20%  are annealed a t  low tem peratures, the 
m axim um  effect occurring a t  about 200° C. The “ true  hardness ” o f the 
alloy, determ ined by  making repeated Brinell impressions on the sam e spot, 
annealing a t  600° C. between each impression, un til th e  size o f tho impression 
rem ains constant, is 3-1.—J . 0 . C.
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*Invcrse Segregation and the “  Tin Sweat ”  of Bronzes. G. Somigli 

(Industria  meccanica, 1936, 18, 347-355, 424r-434; C. A bs., 1936, 30, 
7077).—According to  new experim ents, tho causo o f segregation in  bronze 
m ust be ascribed to  th e  action of enclosed gas. Tho L udw ig-Soret effect, 
although theoretically  yalid, has no practical im portancc as there is no t 
sufficient therm al grad ien t during th e  casting period to  establish itself. Tho 
contraction accom panying solidification has an  indirect effect only, wliile the 
gases dissolyed during melting, and  escaping during solidification, determino 
b u t do n o t regulato the  in tensity  of inverse segregation. C ontraction due to 
shrinking is n o t sufficient to  determ ine th e  causes for tin  sw eat because the 
la tte r  does n o t take  place when th e  dissolution of gases is prohibited. The 
m ethod o f presolidification, followed by  rem elting under a  suitable cover, is 
practieally  sufficient to  avoid inverse segregation even in bronzes w ith  a  high 
phosphorus content. 25 references are given.—S. G.

Influence of Iron on the Properties of Tin Bronze. L. I . M inkin (Metallurg 
(Metallurgist), 1935, (6), 106-108).— [In  Russian.] I t  is shown th a t  0-3% 
iron does n o t affect th e  m echanical properties o f a  bronze obtained by ordinary 
melting and  m ay be allow ed; th is is confirmed by w orks’ experienee.—N . A.

On Lead-Bronzes. W illi Claus (Z. M etallkunde, 1936, 28, (6), 176).—T he 
conclusion of an  article in  an  earlier issu e ; see M et. Abs., th is vol., p. 199.

—L. A. O.
*Impurities in  Silicon-Bronzes and -B rasses. A. P . Smiriagin (Zvetnye 

M etalli (Non-Ferrous Metals), 1936, (6), 101-114).— [In  R ussian.] Since 
iron increases tho  friction and  corrosion and  adversely affects the m echanical 
properties o f silicon-brasscs, i t  should bo considered an  undcsirable im purity . 
Niekel, antim ony, arsenie, and  phospliorus haye a sim ilar effect on tho 
m echanical properties, increase porosity, film inclusions, and  intercrystalline 
shrinkage. A lum inium  im proves the m echanical properties, b u t increases 
film form ation and  therefore should be considered harm ful. T in  produees 
brittleness and  should no t exceed 1% . Lead reduces th e  mechanical, b u t 
im proves the  anti-friction properties. In  m anufacturing w ater- and  steam - 
fittings from  silicon-brasses, th e  alloys used should conform to  th e  following 
specification : low-silieon bronzes should be free from le a d ; lead -tin  bronzes 
should be free from  alum inium. The influenco o f these im purities on the 
structu re  has been studied.—N. A.

*Improvement of Properties of German Silver, Phosphor-Bronze, and T in- 
Zinc Bronzes. G. F . R auehenko (Metallurg (Metallurgist), 1936, (9), 81-88).—  
[In  Russian.] Types o f phosphor-bronze and  German silver suitable for 
springs havo m arkedly different m echanical properties, particularly  as regards 
modulus of elasticity  and  lim it o f proportionality  in bending. T he de te r
m ination of the  lim it o f proportionality  in  bending soon after rolling the  m etal 
and subseąuent tes ts  of the  same m ateriał a fter storage, showed an  increase 
of th is factor on repeated  tests. In  phosphor-bronze there is a  .critical 
in terval o f work-hardening a t  75-80% . Low -tem perature anncaling (200° C.) 
of th e  alloys exam ined produees a  sharp increase in  th e  lim it o f proportion
ality , som ew hat increases tho m odulus o f elasticity, tensile strength  and 
elongation of G erm an s ilv e r; sharply increases th e  relative elongation o f the 
bronzes ; decreases tho residual stresses and  remoyes th e  licterogeneity of tho 
properties o f the  w ork-hardencd m ateriał.—N . A.

*X-Ray Study of the Inter-Difiusion of Copper and Zinc. (Owen and  Pickup.) 
See p. 529.

*On the Non-Diffusion Transform ation of the (3-Phase in  Copper-Zinc Alloys.
E . K am inskiy and  G. K urdjum oy (Z hum al Tehnicheskoy F izik i (J . Tech. 
Physics), 1936, 6, (6), 984-98S).— [In  Russian.] Non-diffusion transform a- 
tions exist in  solid solutions of (3-copper-zinc alloys. The transform ation 
tem perature decreases rapid ly  w ith  increase of zinc content. On ąuenching
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tlie alloy in  a  10%  sodium liydroxide solution, a  new face-eentred tetragonal 
spaoo la ttice  a ' w ith  a =  3-755 A., c =  3-586 A., an d  a/c =  1-047 appears. 
A ppearance of th e  tetragonal space lattico m ay be explained by assuming 
t h a t : (1) th e  heterogeneous j3-phase before transform ation in to  <x' passes into 
a  homogcncous (3-phase; (2) th e  reconstruction o f th e  space-centred (3-latticc 
in to  a  facc-ccntred one takes płaco like the  transform ation o f y-iron into 
a-iron, and  of (i-brass into a-brass. Tho mechanism of tho non-diffusion 
process an d  th e  d istribution of atom s in tho spaee lattices o f homogcncous [3 
and  a ' aro indicated.—N. A.

*X-Ray Exam ination of Certain Copper-Zinc Alloys a t Elevated Tempera
tures. (Owen and  Pickup.) See p. 530.

Caleium-Brass. K enjo Ono (Tetsu-lo-Hagane (J . Iron Steel In s t. Japan), 
1930, 22, (4), 272-276).— [In  Japanese.] N o English sum m ary is given.—S. G.

♦Magnesium Silicide in  85 :1 5  Brass. Efiect on the Properties. H . S. 
V an IO ooster and  J .  E . H arris, J r .  (M etals and Alloys, 1936, 7, (5), 135-139).-—- 
A series of alloy brasses was prepared b y  th e  addition  of m agnesium  silicide 
up  to  4-7% to  a  brass o f approxiniately 85 : 15 composition. The effect o f the 
added silicide was investigated by a  stu d y  of th e  sp. gr., hardness, tensile 
strength , electrical conductivity, cooling curvcs, and  m ierostructure. Tho 
alloy brasses aro m uch harder th a n  th e  pure brass and  show an  increase in 
hardness and  electrical c o n d u c tm ty  on annealing a t  successively higher 
tem peratures. M aximum hardness is reached a t  450°-550° C. Wliile no 
age-hardening was obscrvcd, th e  tem perature-liardening and  th e  increase in 
co n d u c tm ty  oh. heating can bc readily explaincd on th e  basis o f th e  theory of 
Jcffries and  Archer. Tho hard  particles o f silicide th a t  rcm ain scattered 
throughout th e  brass after prolonged annealing a t  high tem peratures produce 
a brass th a t  m ight possibly bo used as a  bearing m etal, and  in  cases where 
strength , hardness, and  m achinability  are reąuired.— L. A . O.

*Contributions to the Systems Copper-Zinc-Sulphur and Cuprous Sulpliide- 
Zinc Sulphide-Lead Sulphide. E rw in  S trohfeldt (Metali u . E rz, 1936, 33, (31), 
561-572).—I n  the  copper-zinc-sulphur system  alloys w ith  m ore th an  1% 
sulphur separate in to  layers on cooling, th e  bottom  consisting of a  zinc-copper 
alloy and  th e  upper o f a  m ixture o f cuprous and  zinc sulphides. On addition  
of more sulphur, zinc sulphide alone is formed, th e  m etal layer bccoming poorer 
in  zinc and  th e  sulphide layer richer in  zinc su lph ide; no copper sulphide is 
produced un til all th e  zinc has been rem oved from  the  m etal. T he sulphur in 
the  m etal layer exists as dendritic crystals o f zinc sulphide.—A. R . P .

♦Contribution to the Study of the Efiect of Annealing on the Structure, 
Brinell Hardness (I I B), Tensile Strength (R r), and Elongation ( A 10) of Cold- 
Rolled 67 : 33 Brass. L. Loskiewiez w ith  G. Gouschlbauer, M. Nosowicz, 
Z. H ayto , and  B. Podczaski (Congres Internat. M ines M et. Geol., Section de 
M itallurgie, 1936, 2, 195-210; and  Rev. M it., 1936, 33, (8), 473-488).— [In 
Prencli.] Cf. M et. Abs., 1935, 2, 574. Sheets o f 67 : 33 hrass were reduced 
between 1 and 65%  by  eold-rolling and  samples wero subseąuently annealed 
for J ,  6, and  200 hrs. a t  tem peratures between 200° and  750° C. Deter- 
m inations were m ade a t  each stage of th e  X -ray  patterns, m ierostructure 
(grain-size), Brinell hardness, tensile strength , and  elongation, and  th e  results 
are presented in  a series o f tables, curves, and  tliree-dimensional diagrams. 
The effect of vcry prolonged low -tem perature annealing (up to  12,800 lirs.) a t 
300° C. on m echanical properties and  m ierostructure was to  produce re
crystallization and grain-refinem ent in  samples which, being reduced by  only 
smali am ounts, were unaffectcd by  anneals o f shorter duration. Series of 
tes ts  were also carried ou t on samples annealed a t  various tem peratures before 
th e  s ta r t o f eold-rolling, so as to  relate the properties before and  after reduction. 
The effects on tho m ierostructure, X -ray  patterns, and  m echanical properties 
of sheet reduced by  40% , of a  prelim inary anneal for 6 hrs. a t  tem peratures
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between. 200° and  750° C. before a  second anneal over tlie samo rangę of tem 
peratures was also studied.—J . C. C.

Research on Tungum Alloy. J .  E . Newson. B. C. Laws (Shipbuiłder, 
1936, 43, (322), 527).— Correspondence resulting from an  artiele b y  L . (cf. 
M et. Abs., th is vol., p . 391). N . refers to  th e  uso of the alloy for propellors and 
asks for te s t d a ta  for Tungum  in th e  “ as c a s t” condition; L. supplies the 
data  bo th  for cast alloy and for test-pieces cu t from  a  propeller.— J .  W . D.

Rem arks on the Paper by Le Blanc and W ehner on Gold-Copper Alloys. 
W. Broniewski and  K . Wesołowski (A nn . Physik, 1936, [v], 25, (8), 757-75S).— 
B. and  W. reply  to  Lo B lanc and  W elm cr’s criticism s of tho ir annealing 
conditions (see M et. Abs., 1935, 2, 575).—v. G.

*On the Magnetic Stability of Ferro-Magnetic Iron Alloys.—I. W . S. Messkin 
and J .  M .M argolin(Z .P hysik, 1936,101, (7/8), 456-477).—The m agnetic stability  
of iron alloys inereases, in  generał, w ith  inereasing concentration o f a  solid solu
tion and  by homogenization of th e  structure. T he decomposition of a  super- 
satu rated  solid solution produces a  corresponding large decrease in  tho stab ility . 
I t  is shown th a t  th e  constancy of the perm eability for smali field strengths is 
always increased by  precipitation-hardening. Nickel-free iron alloys m ay 
have a  very  smali instability . A  thorougli inyestigation of a  series o f complex 
nickel-free iron alloys containing carbon, manganese, alum inium , chromium, 
copper, an d  Silicon shows th a t  theso m ay have a lower instability  in  addition  
to  a  Iow hysteresis loss, a  high electrical resistance, and  satisfaetory technical 
properties.—P . W. R .

♦Influence of the Conditions of Test on the Shrinkage [of Antimoniaf-Lead 
and Aluminium Castings].—I- II . O. B auer and  H . Sieglorschmidt (M itt. 
Materiał., Sonderheft 28, 1936, 49-53, 99-104).— Seo M et. Abs., 1935, 2, 576, 
and this vol., p . 352.— S. G.

*The Influence of Im purities on the Properties of Lead. IV.— Some Effects of 
Antimony on the R ate of Recrystallization of Distorted Lead. R . S. Russell 
(Proc. Australasian Inst. M in . M et., 1936, (101), 23-31).—Tho ra te  of rc- 
crystallization of electrolytic lead (99-9995%) alloyed w ith  0-05%  antim ony 
after distortion by rolling w as determ ined by etching the d istorted  alloy and 
pliotographing the surface a fter storage a t  room tem perature for yarious times. 
Tho pure lead recrystallized completely in 5 m inutes, whereas th e  alloy took 
yarious periodś up to  14 days and  occasionally different areas recrystallized 
independently o f o th e rs ; th is behaviour was found to  bo duo to  coring and 
could be completely elim inated by  cold-rolling to  66%  reduetion and  annealing 
for 10 days a t  300° C. in  vacuo. A fter th is  homogenization th e  cold-worked 
alloy recrystallized in 2 hrs. a t  20° C. A ddition of 0-05%  antim ony to  puro 
lead did n o t affect the grain-size a t  any  stago of the te s ts ; hence, i t  is concluded 
th a t grain-size is no criterion o f the pu rity  o f lead.— A. R . P .

*The Influence of Im purities on the Properties of Lead. V.—Creep Tests on 
Electrolytic Lead and Some of Its Alloys. R . S. Russell (Proc. Australasian  
Inst. M in . M et., 1936, (101), 33-56).—Creep curves are shown for 99-9995% 
clectrolytic lead and  for alloys thereof w ith  0-0001,0-0005, and  0-005%  silver, 
0-005% bism uth, 0-05%  antim ony, 0-04%  tellurium , and  0-05%  zinc under 
stresses o f 200-500 lb ./in .2. Tho life o f tho puro lead is 25 days w ith an  
elongation of 34%  a t  500 lb ./in .2, and  this is considorably increased by addition  
of even m inuto am ounts of im purities; a t  350 lb ./in .2 th e  effect o f alloying 
elements is relatiyely less m arked. B ism uth has little  effect a t  500 lb ./in .2, but 
a t  200-350 lb ./in .2 its  strengthening effect is greater th an  th a t o f any of the 
other additions. T he homogenized antim ony alloy does n o t recrystallize 
under creep conditions, whereas the cored alloy does. The tellurium  alloy 
shows a  gradually inereasing rato  o f creep and  cracks seyerely a fter 12% 
elongation. The ra to  o f creep of th e  zinc alloy a t  500 lb ./in .2 is slower tb an  
th a t of any  o f the o ther alloys tested. The results obtained w ith vacuum -cast
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lead w itli and  w ithout atm ospheric exposure suggest th a t  atm ospheric gases 
diffuse in to  lead  a t  room tem perature . The ra te  o f creep of a ir-cast lead 
deereases w ith  inereasing casting tem perature.— A. R . P .

*The Influence of Im purities on the Properties of Lead. VI.— The Influence 
of Tellurium on the Creep Rate of Commercial Lead. J .  N eill Greenwood and 
H ow ard K . W om er (Proc. Australasian In s t. M in . M et., 1936, (101), 57-87).— 
H ard-rolled lead containing 0-01, 0-05, and  0-1% tellurium  begins to  soften 
2 or 3 days after rolling, the hardness eventually  reacliing a  constan t value 
after abou t 100 d a y s ; in  the case o f tho 0-05%  tellurium  alloy a  further 
softening commences a fter 200 days and proceeds for a  fu rther 120 days. 
A t 60° C. recrystallization, which takes several wceks a t  20° C., is complete 
in  less th an  30 m inutes. Creep tes ts  under a  load of 500 lb ./in .2 m ade 1 week 
after rolling showed th a t  tho ra te  o f creep continuously inereases as th e  test 
proceeds and  is greater th e  higher tho tellurium  contcnt, w hich indicates th a t 
addition  of tellurium  apparen tly  softens lead despite its  beneficial effect on 
tho tensile streng th  and  resistance to  impression. Sim ilar tes ts  mado 10 
weeks a fter rolling showed th a t  th e  ra te  o f creep inereases w ith  ageing, and 
this difference is moro pronounced the  higher th e  tellurium  content. A fter 
26 wecks the ra te  o f creep is still fu rther inereased, and  fracture occurs in 
79 days w ith 72%  extension (0 '05%  tellurium ) or in  32 days, 92-5% extension 
(0-1% tellurium ), whereas w ith  commercial lead tho extension is only 4-5% 
after 250 days. Annealing a t  120° C. has little  effect on th e  creep ra te  of 
commercial lead and only slightly  im proves th e  behaviour o f tellurium -lead 
whicli has been stored a t  room tem peraturo. Theso and num erous o ther tests 
after yarious hcat-treatm ents and  tim es o f storage indicate th a t  oven as little 
as 0-01% tellurium  has a  profound effect on th e  behaviour o f lead under the 
influence of prolonged stress. I n  generał, tellurium  refines th e  grain-size after 
cold-working, prevents th e  developm ent o f w ork-hardening during creep under 
stresses of 500 lb ./in .2, produccs an  inereased generał elongation in  creep tests, 
an d  deereases th e  reduction in  area a t  tho po in t o f fracture.—A. R . P .

*The Arsenic-Lead Alloys. O. B auer and  W. T onn (M itt. M ateriał., 
Sonderhefi 28, 1936, 61-65).—See Met. Abs., 1935, 2, 507.— S. G.

*A Magnesium Alloy Capable of H eat-Treatm ent. ------ R ockaert (Congres
Internat. M ines M U. GŁol., Section de MŁtallurgie, 1936, 2, 173-176; and 
Eev. M U ., 1936, 33, (7), 427-430).— [In  French.] Tho solid solubility of 
alum inium  in  magnesium deereases from  12% a t  436° C. to  3%  a t  room 
tem perature. Alloys in  th is rangę m ay th u s be expected to  show precip ita tion- 
hardening. B est results have been obtained w ith  a  magnesium alloy con
tain ing alum inium  8-5, zinc 0-5, and  m anganese 0-3% . This m ust be heated 
for a t  least 24 hrs. a t  420° C. to  ob ta in  a  uniform  solid solution. I n  this 
condition, th e  alloy has a  greater strength , higher ductility , and higher fatigue- 
streng th  th an  a cast alloy containing alum inium  6, zinc 3, m anganese 0-3%. 
An inereased streng th , w ith deereased ductility , is obtained by reheating  a t 
100°-200° C. to  cause precipitation.— J . C. C.

*Rate of Transform ation in Solid Solutions of M agnesium-Cadmium Alloys.
I . I . Korniloff (T h e s is : Acad. Sci. U .S .S .R ., Moscoiv), 1935, 1-55).— [In 
Russian.] M easurem ents o f th e  change in  electrical c o n d u c tm ty  during the 
separation  of Mg2Cd (a t 100° C.) and  MgCd3 (a t 20° C.) from ąuenehed. solid 
solutions o f cadm ium  in m agnesium  showed th a t  th e  ra te  o f transform ation 
depends on th e  composition, th e  ra te  being a m axim uni a t  th e  cxact compound 
composition, and  decreasing sharply in  th e  presence o f excess o f e ither com- 
ponent. T he com position-rate o f transform ation  curves consists o f two 
branches intersecting a t  th e  com pound compositions.—N. A.

*Investigation of the Properties of Magnesium Alloys w ith Inereased Man
ganese Content. V. O. Gagen-Torn and  J .  A. Zenter (Metallurg (Metallurgist), 
1936, (7), 85-91).— [In  Russian.] Manganese is best introduced into mag-
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nesium by th e  reaction MnCl2 +  Mg =  MgCl2 +  Mn, in  which up to  75%  
of the m anganese passes in to  th e  m agnesium  w ith  a loss o f 15-18%  of the 
la tte r. The m echanical properties o f alloys containing alum inium  1-8 , 
cadmium 1-5, and  m anganese up  to  1-5% were d e te rm in ed ; th e  best alloy 
contained alum inium  2, cadm ium  0-5, and  m anganese 1% . CJuenched alloys 
resist sea-w ater m uch b e tte r th a n  annealed alloys. A ddition of up to  4%  
alum inium  and  up to  3%  zinc to  alloys w ith  1-1-5%  m anganese inereases th e  
tensile streng th . E longation inereases up  to  2%  alum inium  or zinc, th en  
decreases. Despito the  rap id  cooling tho  solid solution p a rtly  decomposes 
on ąuenching.—N. A.

Studies on the Manganese-Carbon System and on the Carburization of 
Manganese Alloys. R . Schenk, N . G. Schm ahl, and  O. R uetz (Z . Elektro
chem., 1936, 42, (7b), 569).—A sum m arized account is given of th e  preparation  
of m anganese carbide, o f th e  inereased cem entation capacity  of a  5 0 :5 0  
m anganese-iron alloy over th a t  of e ither constituent m etal, and  of the influence 
of a  non-carburizing m eta l (copper) on th e  carburization of manganese. 
A brief discussion deals w ith  th e  mechanism of the process.—P . BI. C. R .

*tAlloys of Iron, Manganese, and Carbon. XV.—The Ternary D iagram  and 
General Summary. F . M. W alters, J r .,  and  Cyril Wells (Trans. Am er. Soc. 
Metals, 1936, 24, (2), 359-374).—A sum m ary of work on alloys o f iron, m an
ganese, and  carbon carried ou t in  th e  Metals R esearch L aboratory  of the 
Carnegie In s titu te  o f Technology (cf. M et. Abs. (J. In s t. Metals), 1932, 50, 
78, 79 ; and  M et. A bs., 1934, 1, 343, 344; 1935, 2, 578). The eąuilibrium  
diagram is discussed in detail, and numerous sections are shown graphically.

—W. H .-R .
*The Diffusion Constant and Valency of Silver in  Liąuid Silver Amalgam.

K arl Schwarz and  R udiger S tockert (Monatsh., 1936, 68, (5), 383-386).—The 
value determ ined a t  16° C. is 1-11 X 10~5 cm.2/second compared w ith a theoreti
cal value of 1-01 X 10~5 cm .2/second calculated from  th e  tran sp o rt num ber 
assuming th a t  silyer is d ivalent in  am algam s.—A. R . P .

*On the Contact Potential Between Liąuid Amalgams and Mercury in  a 
Vacuum. I.—Contact Potential Between Dilute Sodium Amalgams and 
Mercury. O. C haltikian and  M. Proskurnin  (Acta Physicochimica U .R .S .S .,
1935, 4, (2), 263-274).— [In  German.] The con tac t po ten tia l betw een tho 
amalgam and  pure m ercury was determ ined by  using th e  am algam  or m ercury 
as anodo and a h o t filam ent as cathode, and  m easuring th e  eurrent. The 
effect of concentration for Iow concentrations was investigated and  it  was 
found th a t  the contac t potential inereased from zero a t  zero concentration to  
about 1-1 y. a t  0-033% sodium, above which there was very little  change up to  
0-09% , th e  lim it of th e  experim ents.—B. C.

♦The Viscosity of Sodium Amalgams. H enry  E . B en t and  N orm an B. K ecvil 
(J. Physical Chem., 1936, 40, (6), 709-714).—Tho yiscosity o f liąuid  sodium 
and silyer amalgams is found to  be independent o f tim e. No scum forms on 
sodium am algam s when k ep t in  glass containers which have been properly 
baked and  evacuated. These experim cnts lessen th e  probability  th a t sodium 
amalgams are colloidal.—S. G.

*The Solubility of Thorium in Mercury. W . George P arks and  George E . 
Prim e (J. Am er. Chem. Soc., 1936, 58, (8), 1413-1414).—T horium  is sparingly 
soluble in  m ercury, th e  solubility  no t being g reater th an  0-014 atom ic-%  
a t 25° C.— R . G.

Inyestigation of Nickel Alloys a t the Kyoto Im perial Uniyersity. Daikichi 
Saito (Japan Nickel Rev., 1936, 4, (2), 253-260).— [In  English and  Japanese.] 
A brief resumŁ o f some Japanese researches on non-ferrous m etals. The 
rap id  crum bling of 7 5 : 25 copper-nickel alloy coins w hilst in tran sit was 
inyestigated and  considered to  be due to  p recip itation  o f Cu20 -C u  eutectic 
a t  the  grain boundaries. The effect o f su lphur is sim ilar (0-07%), while
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arsenie is beneficial in  the presence of oxygen. C om parative corrosion tests 
were carricd o u t on a num ber of magnesium an d  alum inium  alloys.—R . G.

*A Contribution to the Knowledge of the Magnetic Anisotropy of Poly- 
crystalline [Ferro-Nickel] Materials. O tto von Auwers (IFtss. Veróff. Siemens- 
Werken, 1936, 15, (2), 112-123).—The transverse m agnetostriction in  ferro- 
nickels is a  function  of th e  square of th e  in tensity  of m agnetization, wliereas 
the longitudinal m agnetostriction varies d irectly  w ith  tho in tensity  of 
m agnetization. These faets have bcen used h i in terpre ting  tlie m agnetization 
curves and constriction of tho hysteresis loops of hard-w orked and  precipita- 
tion-hardened iron-nickel and copper-iron-nickel alloys. The charaetcristic 
shape o f tho hysteresis loops is shown to  be due to  a  preferred position of the 
m agnetization yector.—A. R . P .

The Velocities of Decarburization and Carburization of Iron, Nickel, and 
Cobalt in Mixtures of CO and C02. E . D oehlem ann (Z. Elektrochem., 1936, 
42, (76), 561-569).—T he ra tes of carburization and  decarburization of iron, 
cobalt, and  nickel foil were m easured by resistance m ethods a t  920°-970° C. in 
m ixtures o f carbon monoxide and  carbon dioxide o f known in itia l com
position. The ra te  o f decarburization was found to  be independent o f tho 
carbon content, and  to  vary  directly as the to ta l pressure for constan t ratio  
o f tlie partia l pressures C 0 /C 0 2. A generał eąuation  for th e  ra te  of both 
reactions is form ulated.—P . M. C. R .

High-Temperature Properties of N ickel-Cobalt-Iron-Base Age-Hardening 
Alloys.—I. Charles R . A ustin  (Trans. Am er. Soc. Metals, 1936, 24, (2), 
451-480).—D ata  for meohanical properties a t  room  tem peratures and  000° C. 
are given for n ickel-cobalt-iron  alloys made capablo of precipitation-hardcning 
by tho addition  o f titan ium , and  fu rther modified by addition  of chromium. 
The precipitation-hardening a t  high tem peratures, and  th e  capability  for cold 
work-hardening and  tem perature  softening are also described, and  the results 
tabu lated . The results a rc  correlated w ith  tho  properties o f two standard  
alloys, K onel (nickel 73, cobalt 17, ferro -titan ium  10%, and  K.42B (nickel 
46, cobalt 25, chromium 19, ferro -titan ium  10% ); tho ferro-titan ium  con- 
tained 25%  titan ium . Alloys containing tungsten , m olybdenum , or Silicon 
were also studied, and  d a ta  for eommercial 8 0 : 20 niekel-chrom ium , and 
18 : 8 stainless steel aro included. A t high tem peratures alloys o f high iron 
content are  strong, b u t show brittleness. T itan ium  is uniąue in  inaparting 
precipitation-hardcning to the ternary  or modified ternary  alloys sińce Silicon, 
zirconium, and  yanadium  have no such effect. Tho w ork-hardening capacity 
of th e  18 : 8 stainless steel is outstanding, b u t tem perature  softening occurs 
more readily th a n  w ith  th e  K .42B type  of alloy.—W . H .-R .

*High-Temperature Properties of N ickel-Cobalt-Iron-Base Age-Hardening 
Alloys.—H . Charles R . A ustin  (Trans. A m er. Soc. Metals, 1930, 24, (3), 
481-512; diseussion, 512-518).—The n ickel-cobalt-iron  alloys (cf. preccding 
abstract) modified by the addition  of titan ium , m olybdenum , chrom ium , 
alum inium, tungsten , and  vanadium  were studied  w ith  respect to  corrosion 
in  norm al solutions o f n itric  an d  hydrochloric acids as shown by in te rm itten t 
immersion tests. In  generał the alloys show a superior resistance to  corrosion 
in  th e  reducing (hydrochloric) acid, although th e  a ttack  is progressive after 
16 days’ immersion. In  n itric  acid th e  alloys containing chrom ium arc 
a ttacked  during th e  first 24 liours, a fter w hich little  loss in  w eight occurs. 
A tm ospheric corrosion a t  800°-1100° C. was inyestigated, and  th e  scaling 
effect noted. Many of tlie alloys have a  greater resistance to  high-tem perature 
oxidation th a n  18 : 8 steel, b u t a t  1100° C. only the alloys containing alum inium  
are eąual or superior to  nickel-chrom ium  alloys. Tho electrical resistances 
of tlie alloys were measured, and  m ierostructures are illu strated  and  discussed.

—W . H .-R .
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♦The Specific Resistance and Temperature Variation of Resistance of Nickel 
and Some of Its  Alloys in  the Annealed and Unannealed States. I .  H . Thomas 
and R . M. D avies (Phil. M ag., 1936, [vii], 22, (148), 681-717).—Tho following 
metals and  alloys are exam ined in tho annealed and  unannealed eonditions : 
(i) nickel 99-2% ; (ii) Monel m etal 67 : 28 ; (iii) nickel-iron, 48%  n ick e l; 
(iv) F erry  m etal, 44%  nickel; (v) B righ tray , 80%  n ickel; (vi) Glowray, 
nickel 65, chrom ium  15, iron 2 0 % ; (vii) D ullray, nickel 34, chrom ium 4, 
iron 62%  ; (viii) nickel-brass, copper 62, zinc 18, nickel 20% . The results are 
tabu la ted  and  are  accurate to  0-5% in th e  case o f the specific resistance, the 
tem peraturo being m easured to 0-1% in th e  case of th e  tem perature  variation  
of resistance. The results aro discussed theoretically.— W. D . J .

♦Optical Constant of Copper-Nickel Alloys. N . F . M ott (Phil. M ag., 1936, 
[vii], 22, (146), 287-290).—Tho yariation  of the absorption coefficicnt o f copper- 
nickel alloys w ith composition is discussed theoretically  from  the po in t of 
view of the  ąuan tum  theory, and  is related  to  th e  m agnetic properties o f the 
alloys.—B. C.

♦Relation Between Longitudiual Natural Fretiuency and a Geometrical Form  
of a M agnetostrictive Nichrome Rod. R isaburó Torikai, Shigenori H ayashi, 
and  K azum i K asuno (Denki-hyóron, 1934, 22, (4), 229-233).— [In  Japanese.] 
An English ab strac t w ith  diagram  is given in Jap . J .  Eng. A bs., 1936, 14, 
107.— S. G.

♦Inyestigations on Iron-Nickel Alloys with a  Cubic Texture. G unter W asser
m ann (Z. Metallkunde, 1936, 28, (9), 262-265).—T he anisotropy o f tho tensile 
properties o f alloys of iron w ith  30-80%  nickel after cold-rolling to  95%  
reduction and  annealing a t  1000° C. was inyestigated. The elongation shows 
a  very pronounced m asim um  a t  45° to  tho  direetion of rolling w hich decreases 
in m agnitude w ith  inereasing nickel content. The tensile streng th  is a t  a  
minim um a t  22'5° and  67-5° to  tho direetion of rolling and  shows m axim a a t  
0°, 45°, and  90° thereto , those a t  0° and  90° being moro pronounced th e  higher 
the nickel content. Alloys w ith  60 -80%  nickel show th e  presence of spinel 
tw ins regularly  d istribu ted  oyer tho surface of tho sh e e t; these grow in size 
and  collcct together w ith  inereasing annealing tem perature or tim e and  are 
oriented along octahedral planes. X -ray  exam ination of sheet w ith  a  cubic 
tex tu re  indicates th a t  the d istortion  of th e  la ttice  induced by  severo cold-work 
produces, on annealing, a  s truc tu re  wrhich deyiates from  purely  cubic 
sym m etry, and  th a t  this is tho origin of th e  anisotropy of th e  m echanical 
properties.—A. R . P .

*The Electrical Properties of High Permeability [N ickel-Iron] Wires Carrying 
A lternating Currents. E . P . H arrison, G. L . T um ey, H . Rowe, and  H . Gollop 
(Proc. Roy. Soc., 1936, [A], 157, (891), 451-479).—lnyestigations aro deseribed 
on the yaria tion  of effectivo resistance and  inductance o f n ickel-iron wires 
of high perm eability  w ith  freąuency and  am plitudę of tho  a.c. used for the 
m easurem ent and w ith  applied m agnetic fields. I t  is shown th a t  th e  effect 
of longitudinal fields is considerable, and  an  approxim ate theory  of th is 
effect is given. Tho influence of th e  hea t-trea tm en t o f the n ickel-iron wire 
is discussed, and  the use o f hydrogen as an  atm osphere for annealing is 
recommended.—B. C.

♦Relation Between Magneto-Elastic Effect, In itial Permeability, and 
Magnetostriction of Iron-N ickel Magnetic Alloy. K ingo M ihara (Furukawa  
Denko (J. Furukawa Elect. Ind . Co.), 1935, (Ju ly), 19-33 (in Jap an ese ); 
and  (summary) Japan Nickel Rev., 1936, 4, (2), 351-358 (in English and 
Japanese)).—A n inyestigation connectcd w ith tho effect o f cxternal m echanical 
force on th e  m agnetic properties o f iron-niekel alloy when in  use in forms such 
as the cores o f transform ers.—R . G.

Some New Nickel Alloys. A. B. E verest (Couentry Eng. Soc. J ., 1936, 17,
(4), 100-116; discussion, 117-121).—A description of th e  character and
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properties o f recently  introduccd niekel alloys for perm anent m agnets, heat- 
trea tab le  Monel m etal, and  alloy east-irons.— R . G.

Nickel-Alloy Magnets. A. B . E verest (Elect. Bev., 1936, 119, (3066), 
273-274).—The addition  of cobalt and  alum inium  to  nickel-iron alloys im parts 
g rea t m agnetic hardness, yielding perm anent m agnets having greater magnetic 
energy per u n it yolum e th a n  h itherto  available. Applications o f these alloys 
are briefly reviewcd. A typical alloy, “ Alnico ” contains cobalt 10, alum inium
10, and  niekel 20% . The recent “  H onda ” alloys contain cobalt 16-36, 
niekel 10-25, and titan ium  8-25% , and  give a  rem anence o f 7000 gauss 
w ith  a  coerciye force of 840 gilbert.—J .  C. C.

♦Decomposition o£ the Sohd Solution in  PaJladium-Copper Alloys. P . S. 
Belonogoy (Metallurg (Metallurgist), 1936, (6), 92-95).— [In  R ussian.] Therm al 
analysis showed tw o critical points in  th e  rangę 15-30 atom ic-%  palladium , 
the first, corresponding to  tho form ation o f Cu3P d , having a  m axim um  a t 
610° G. and  th e  second occurring a t  a  constan t tem perature  o f abou t 300° C. 
ln  the  rango 35-50 atom ic-%  palladium  there  are critical points w ith  a 
m axim um  a t  48 atom ic-% . Brinell and  Shore hardness and  electrical con- 
ductiy ity  eonfirm th e  existence of Cu3P d  and  CuPd.—N . A.

*Contribution to the Systematic Theory of Affinity. LXX.— On the Com- 
bining Power of Palladium  and Phosphorus. Gerda W iehage, Friedrich 
W eibke, and  W ilhelm B iltz (w ith K arl Meisel and  Friedel W iechmann) 
(Z . anorg. Chem., 1936, 228, (4), 357-371).—The system  palladium -phosphorus 
was exam ined up to  35%  phosphorus b y  therm al, micrograpliic, X -ray , and 
tensim etric methods. P d 5P  is formed by  a  peritectic reaction a t  807° C. and 
P d EP 2 by  a  sim ilar reaction  a t  860° C. The compounds P d 3P  (d 10-83) and 
P d P 2 (d 9-96) m elt congruently a t  1047° and  1.150° C., respectively. The 
system  contains two eutectics : th a t  betw een P d 5P  and  P d 3P  (788° C., 6-4% 
phosphorus), and  th a t  between P d 5P 2 and  P d P 2 (795° C., 12-33% phospliorus). 
U p to  4%  phosphorus the alloys are relatively tougli and  have a silvery 
colour; alloys w ith  more th a n  7%  phosphorus are  very  b rittle  and  have a 
leady colour.—A. R . P .

♦Ageing Phenom ena in  a  Silver-Rich Copper [-Silver] Alloy. Morris Cohen 
(M etals Technology, 1936, 3, (7), 20 p p . ; A .I .M .M .E . Tech. Publ. No. 751).— 
A  silver-copper alloy containing 8-72% copper was annealed a t  765° C. for 
2 hrs., and  then  ąuenched. Specimens were then  aged a t  100°, 125°, 150°, 
175°, and  200° C., and  the  ageing process was studied b y  m easurem ents o f 
hardness, la ttice  spacing, electrical resistance, and  d ila ta tio n ; tho micro- 
structures were also exam ined. Definito changes undoubtedly occur before 
actua l precip itation  takes place. The two types o f ageing previously explained 
by the kno t theory  and  the  precip itation  theory  (cf. Merica, M et. Abs. (./. Inst. 
Metals), 1932, 53, 74) are n o t in conflict w ith  one another. T he actua l ageing 
mechanism involves both  processes, kno t form ation being followed by 
precipitation. The process o f hardening is m ore complicated, and  depends 
on how far k n o t form ation procceds before p recip itation  sets in. W ith  the 
present alloy double peaks occur in  th e  hardness-tim e curves below 169°; 
the first peak is due to  kn o t form ation, and  the  interm ediate softening is duo to 
relief o f stra in  w hen precip itation  first occurs, and  is followed by fu rther 
hardening when tho precip ita ted  particlcs grow to  th e  critical size. Above 
169° C. p recip itation  occurs so rapidly th a t  th e  curves consist o f the  usual 
single peak.— W. H .-R .

Silver-Indium  Alloys. Notes on the Ageing of Silver-Rich Ones. T rący  C. 
J a r re tt  (Metals and Alloys, 1936, 7, (9), 229-231).—R esults o f ageing tests on 
silver alloys w ith  1, 2, and  4%  indium  are shown graphically. The hardness of 
th e  ąuenched alloys increases slightly w ith the  indium  content to  2% , then  
decreases to  below the  yalue for pure silver w ith  the  4%  indium  alloy. H eating 
o f the cold-worked alloys rcmoyes work-hardness a t  300° C., and  produees vcry
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slow hardening a t  400° C., m axinm m  hardness being reached after 140-200 
h rs .; th e  hardness o f all th rec alloys increases by  abou t 25 Rockwell E  units 
during th is trea tm en t. A ddition o f indium  to  silver produccs eopious tw inning 
in  the annealed sheet.—A. R . P .

*The H all Efiect and Some Other Physical Constants of Alloys. V.—The 
Antimony-Silver Series. W . G. Jo h n  and  E . J .  E vans (P h il. M ag., 1936, [vii], 
22, (147), 417-435).—A n account is given of an  uw estigation  of th e  an tim ony- 
silver system  by  m easurem ents o f th e  electrical re s is tm ty , tem perature  co- 
effieient o f re s is tm ty , therm oelectric power, density, and  H all coefficient of 
alloys o f various compositions a fter careful annealing. T he resu lts are 
compared w ith th e  results o f o ther investigations, and  i t  is shown th a t  dis- 
continuities in  some of the constants or in  th e ir ra tes o f yaria tion  occur a t  th e  
eutectic composition 55-03% silyer, a t  the composition Ag3Sb, and  a t  the lim it 
of solid solubility 94-47% silyer.— B. C.

*The Magnetic Susceptibilities of the Silver-Lead, Silver-Antimony, and the 
Silver-Bismuth Series of Alloys. G. O. Stephens and  E . J . E vans (Phil. M ag., 
1936, [vii], 22, (147), 435-445).—M easurements are given o f th e  susceptibilities 
of alloys of yarious compositions o f the silver-lead, silver-antim ony, and  
silyer-bism uth series, by th e  Curie-Chćneveau m agnetic balance m ethod. 
Tho effects o f annealing th e  alloys is indicated, and  discontinuities in  the 
susceptibility-com position curves are shown to  correspond to  known phase 
boundaries.—B. C.

The Efiect of Smali Quantities of B ism uth and Manganese on Tin. ------
(.Metall-Woche, 1936, (2), 23-24).—L. A. O.

Bearing Metals. (Frhr.) F . K . von Goler and  G. Sachs (M itt. Arbeitsbereich 
Metallgesellschaft, Frankfurt, 1935, 1-8).— See M et. Abs., 1935, 2, 451.—S. G.

♦Notes on the Performance of Bearing Metal as Determined from the Results 
of Experiments. S h in ta  M atsunaw a and M atom u Ish ida (J . Soc. Mech. Eng. 
Japan, 1934, 37, (203), 125-131).— [In  Japanese.] Tests wero carried ou t in 
tho laboratory, and  w ith  rolling stock under service conditions, using test- 
pieces of im proyed design, to  determ ine th e  friction between bearings and  axle 
journals. I t  was found th a t  a  good bearing m etal surfaco can bo obtained 
easily and  inoxpensiyely by m eans of a  new finishing deyice. The difference 
in  frictional resistance according to  th e  m ethod of finishing th e  axle surfaco 
was determ ined quantitatively , and  th e  relative m erits o f the finishing m ethods 
ascertained. I t  was found th a t  tho frictional resistance o f th e  suspension 
bearing m etal o f an  electric m otor-car lincd w ith  a smali piece o f w hite m etal 
is about J  of th a t  o f an  ordinary bearing m ade of gun-m etal.— S. G.

Tin-Base Bearing Metals. B. P . H aigh (Metallurgist (Suppt. to  Engineer), 
1936,10,147-148).— A review abstrac t and  discussion of a  paper by  F . v. Goler 
and H. Pfister, Metallwirtschaft, 1936, 15, (15), 342-348; (16), 365-368; see 
Met. Abs., th is voI., p. 301.—L. A. O.

*Rubbing and W ear of Lead-Base Babbitts. I .  V. P ichugin (Dizelestroenie 
(Diesel-Building), 1936, (7), 11-21).— [In  Russian.] R esults are giyen o f 
wear tests on tin- and  lead-base bearing m etals carried ou t on a  specially 
constructed machino A l and  on Z aitzev’s machinę. The alloys tested  on 
Zaitzev’s machinę w oreB -83 (tin 83-4, antim ony 11-1, copper 5-30%), B ondrat 
(tin 10-6, antim ony 10-3, copper 1-94, cadm ium  1-07, arsenie 0-86, lead 75-1%), 
Termito (tin  5-74, antim ony 14-5, copper 2-90, cadm ium  1-94, arsenie 0-97, 
lead 73-8%), and  Satco (tin  2-56, lead 95-9, calcium 0-62, sodium 0-54, m agne
sium 0-15%). The w ear o f th e  lead-base alloys was eonsiderably higher th an  
th a t o f B -$3 a t  all specific pressures, B ondrat having th e  g reatest and  Term ite 
the least wear. The w ear o f steel rings was greatest w ith  Satco bearings and 
least w ith Term ite and  B ondrat. W ith  inereasing load th e  coeff. o f friction of 
all tho  alloys was decreased, being lower ■with B ondrat and  Term ite th an  w ith 
B-83 alloy. Termito gave tho  best results as regards running tem peratures in  

N N
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lubricated  bearings. None of th e  alloys should be ru n  a t  a  greater specific 
pressure th a n  50 kg./cm.*. On tho A l machino th e  B -83 alloy showed the 
least loss o f weight. The w ear o f tho arsenic-cadinium -lcad-basc alloys does 
n o t differ substantially  from th a t  o f B -83 under loads of 115-185 kg./cm .2. 
The best results were obtained w ith  alloys w ithin th e  following composition 
ra n g ę : tin  5 '6 - lT 7 , antim ony 10-0-15-3, copper 1-7-2-8, arsenie 0-48-1 -21, cal
cium 0-99-1-87, lead 72-7-75-3%. B ondra t and  Term ito b u t n o t Satco can 
be used for bearings in Diesel engines.—N. A.

W hat Do You Know About B abbitt?  A. H o y t Levy (M acliinist (E u r . 
Edn,), 1936, 80, (33), 696).—-A plea for more study  of th e  properties o f B abb itt 
m etal, particularly  among engineers.— J . H . W.

*Contribution to the Knowledge of the System Iron-Tungsten. O tto L and
g raf (Forschungsarbeiten iiber Metallkunde und Rontgenmetallogra-phie, 1934,
(12), 46 p p . ; C. Abs., 1936, 30, 7081).—Previous work on the system  is 
reviewed. Alloys were m ade by  m elting in  a  sm ali indirect-arc furnace and 
studied  by  microscopic and  X -ray  methods. Microscopic exam ination 
indicated  th a t  the solid solubility line o f tungsten  in iron intersects the  eutectic 
line a t  23%  tungsten  and  th a t  the  eutectic is a t  33% tungsten. X -ray  studies 
indicated th a t  the solubility o f tungsten  in  iron below 600° C. is smali. In  
disagreem ent w ith  A rnfelt (J. Inst. Metals, 1929, 42, 516) and  Takeda, 
the compound F e3W 2 was found n o t to  be trigonal b u t hexagonal w ith 
a  =  4-73 A. and  c =  7-70 A. X -ray  studies also showed th a t  P e 3W 2 dis- 
solyes alm ost no iron or tungsten. Tho upper lim it o f existence o f the 
compound was placed a t  1675° C. In  alloys from 55 to  68-3% tungsten  two 
types of compound appeared to  form, b u t X -ray  diffraction p a tte rn s showed 
th a t they  wero crystallographically identical. T akeda’s “ X  *ł phase could 
n o t be confirmed. E ven  a t  high tem peratures tungsten  dissolves alm ost no 
iron.—S. G.

*Notes on the Solidus Temperatures [and Solid Solubility Limits] in  the 
Systems Iron-T ungsten and Iron-M olybdenum. W. P . Sykes (Trans. Amer. 
Soc. Metals, 1936, 24, (3), 541-550).—The solidus curve and  th e  solid solubility 
curve above 1100° C. were determ ined (by ąuenching m ethods and  by  observ- 
ing the m elting of wires) in  th e  system  iron -tungsten  for alloys containing up to 
35%  tungsten. The solidus curve passes through a  m inim um  a t  1525° C. and 
15% tungsten. The a  solid solution is formed a t  1540° C. by  a peritectic 
reaction between th e  e phase (Fe3W 2), and  iron-rich liąuid. The a  solid 
solubility lim it diminishes from 32-5% tungsten  a t  1540° C. to  12% a t  1100° C., 
w hilst electrical resistance m easurem ents indicato a  fu rthcr fali to  between
6 and  7%  tungsten  a t  700° C. A  sim ilar investigation of th e  iron-m olybdenum  
system  shows th a t  th e  solidus passes through a  m inim um  a t  1440° C. and 
36%  m olybdenum. The a  solid solution is formed by a  peritectic reaction a t  
about 1455° C., between tho e phase (Fe3Mo2) and  liąuid, and  th e  a  solid solu
bility lim it diminishes from 36%  molybdenum  a t  1430° C. to  betw een 3 and  5% 
a t  700° C.— W. H .-R .

*Zinc-Base Alloys as Substitutes [for Other Metals], A rthu r B urkhard t 
(Z. Metallkunde, 1936, 28, (10), 299-308; and  (abridged) Light M etals Research, 
1936, 5, (6), 140-141).—The eąuilibria a t  th e  zinc end of the b inary  systems 
alum inium -zinc and  copper-zinc and  in the te rn a ry  corner o f th e  coppcr- 
alum inium -zinc system  havo been established by  therm al, m icrographic, 
and  precision X -ray  methods. The solid solubility o f alum inium  in  zinc 
is 0-05% a t  room  tem perature  and  a  m axitnum  of 0-8%  a t  380° C., and 
th a t o f copper in zinc 0-3% a t  room tem perature  and 2-7% a t  th e  peritectic 
tem perature  (424° C.). Separation of th e  alum inium- or copper-rieh con- 
s titu en t from  supersaturated  solid solution results in  an  expansion which, 
liowever, is greater in  the direction of the c axis th a n  in  th a t o f th e  a axis in 
the copper alloys. I n  th e  te rnary  system  th e  m axim um  solid solubility
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(cxtrapolated) is coppcr 3-4, alum inium  1-6%, th a t  a t  300° C. is copper 2-6, 
alum inium 1-2% and  th a t  a t  20° C. copper 0-6-0-8, alum inium  0-l-0 -2%  ; 
hence te rnary  alloys w ith  4%  alum inium  and up  to  0-7%  copper behavc 
similarly on ageing to  copper-free alloys. The tem ary  eutectic po in t is 370° C., 
alum inium 7, copper 4%  and  tho 4-phase reaction (5 ^  a  +  p ' +  e occurs 
a t  270° C. N um erous curves are given showing tho changes in  length  of 
tcst-pieces w hich occur during ageing of alloys w ith  4%  alum inium , up to
2-7% copper and 0 o r 0-04% magnesium. As a  resu lt o f these studies three 
alloys of technical im portanee have been developed (a) w ith  alum inium  4 
and copper 2-7% which has a  high tensile and  im pact streng th  and  undergoes 
relatively sm ali changes during prolonged storage, (6) th e  already well-known 
die-casting alloys of the Z am ak type, and  (c) the alloy ZL3 containing copper 
0 4 -0 -7 , alum inium  4, and  m agnesium  0-04% . B y suitable heat-trea tm en t of 
ZL3 the volumo changes in th is alloy can be reduccd to  0-01-0-05%  and  the 
tensile streng th  raised to  41-43 kg ./m m .2. In  th is sta te  th e  yield-point is 
35-38 kg ./m m .2, elongation 10-15% , reduction in  area 45-55% , Brinell 
hardness 95-105, im pact streng th  30-35 cm .-kg./m m .2, and  shear streng th
25-35 kg./m m .2, values which are superior to  thoso of L au ta l and  as good as, 
or b e tte r than , those of 2 : 40 : 58 leaded screw brass. ZL3 can be used for 
extrusion or die-casting, is readily m achined and  drilled w ith su itab ly  ad justed  
tools, and  is easily polished to  a high lustro.— A. R . P .

Failure of Smali Electric Motors and Accessories [Zinc-Base Die-Castings].
------ (B r it. Engine Boiler and Elect. Insurance Co. Tech. Rep., 1935, 93-96).—
Among th e  failures discussed are those of die-castings m ade from a zinc-base 
alloy eontaining alum inium  and  used for th e  back of electrical instrum ents, 
such as am m eters and  voltm eters. I t  is concluded th a t  th e  cracks and  dis- 
integration w hich occur resu lt from  the  unstable na tu rę  o f the  alloy, w hich is 
prone to  in tergranular corrosion, and th a t  th is susceptibility is inereased by 
the presence of moisture.-—J .  W . D.

Effect of Smali Traces of Tin and Lead on Zinc-Base Die-Cast Alloys. ------
(Metalgram  (Apex Smelting Co.), 1936, (16), (16a) ; B uli. B .N .F .M .R .A ., 
1936, (92)).—-{16) deals w ith  the effects o f 0-002-0-020%  tin  on dio-cast alloys 
No. 3 (zinc (99-99+ % ) w ith  alum inium  4-10, and  m agnesium  0-04%), and 
No. 5 (zinc w ith  alum inium  4-10, copper 1-0, and  magnesium 0-03%), in  tho 
as-cast s ta te , on tho  tensile strength , elongation, and  im pact strength  before 
and a fter exposure to  w ater vapour a t  95', and  diinensional stab ility  on 
exposure to  w ater yapour. (16a) deals sim ilarly w ith  th e  effects o f 0-007- 
0-020% lead.— S. G.

Zinc-Base Die-Casting Alloys. E . T. R ichards (Metali-Woche, 1936, (4), 
62-63; (7), 123).—Preparation , properties, and  uses are discussed.—A. R . P .

*The M utual Solubility of Carbides of H igh Melting Metals. L. P . Molkov 
and V. V. V icker ( Vestnick MetaUopromishlennosti (Messenger M etal Ind .), 
1936,16, (8), 75-88).— [In  R ussian.] The m ixed carbide powders were pressed 
into rods w hich were sintered a t  1500°-2000° C. and  exam ined by  X -rays. 
The results showed th a t  TiC forms solid solutions a t  20° C. w ith  up  to  82-2% 
WC, 85%  Mo2C, and  40%  Cr3C2, and  a  continuous series o f solid solutions w ith 
VC. WC and  Mo2C dissolye only sm ali am ounts o f T iC ; Cr3C2 dissolves 
about 10% T iC ; Mo2C dissolves ab o u t 53%  W C ; VC dissolves about 76%  
Mo2C or WC. Q uaternary  system s containing 50-58%  TiC, 6 -9%  Mo2C,
22-28%  WC, and  22-5%  VC are homogeneous and  have th e  VC lattice. 
Melts containing 21-40%  TaC, 4 0 -0 %  Mo2C, and  39-60%  WC have the TaC 
lattice. I n  m elts w ith  a  1 : 1 or 1 : 2 m olecular ra tio  o f TaC and  WC 
lattices o f bo th  constituent phases were found.—D . N . S.

*Mechanical Properties of Special Steels and Non-Ferrous Metals a t Low 
Temperatures. B . Sm irnov and  V. C hem jak (Metallurg (Metallurgist), 1936,
(8), 88-103).— [In  R ussian.] R esults o f tests are given for brasses ( I ) :



copper 58-9, zinc 38-7, and  lead 1-5% ; ( I I ) : copper 57-14, zinc 40-75, lead
0-69, iron 0-90% , and  traces of manganese, a t  room  tem perature  and  — 185° C .; 
an d  also for D uralum in (copper 4-33, m agnesium  0-12, iron 0-84, manganese
0-64%) a t  room tem perature, — 18° and  — 183° C. The results are sum 
m arized below :
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Materiał. Temperaturę,
• 0.

Tensile
Strength,

Kg./mm.1.
Elongation,

%-
Shrinkage,

%•
Brinell

Hardness.
0//o

Resistance,
Kg./cm.’.

Brass I.

Brass II.

Duralumin .

i

<

20
-  183 
+  20
-  183

f +  20
-  18 

183

42-45 
58-0 
30-5
50-8 
40-42
43-5
51-C

25-7 
30 
22-3
26-9 
14-40 
17-5 
20-24

47-0 
32-35 
19-9 
19-2 

' 27-8 
2G-8 
21-2

94
124
94

113 
92

104
114

5-95
5-32
5-23
5-18
4-11
4-5G
4-57

—N. A.
♦Modulus o£ Elasticity of Certain Definite Interm etallic Compounds. A lbert 

P ortev in  and  Lóon Guillet (Fils) (Gompt. rend., 1936, 203, (3), 237-239).— 
Tho modulus of elasticity  of certain  homopolar alloys, having compositions 
representing or approxim ating to  those of m etallic compounds were investi- 
gated. Tho m cthods used were either R olland and  Sorin’s sym pathetic 
pendulum  or fixed (encastrke) bending, th e  fixing being effected w ithout 
la teral stress. The alloys studied were Cu31Sn8 (Cu =  68-00% by  weight), 
Cu0Ał, (Cu =  84-25%), CuZn6 (Cu =  18-16%), CuZn (Cu =  47-22%), 
Ag3Sb (Ag =  68-00%), and  MgZn2 (Zn =  82-00%). The results showed th a t 
there appeared to  be 2 classes o f definite compounds : (1) those whose modulus 
foliowa approxim ately th e  rule o f m ixtures, such as CuZn, Ag3Sb, and MgZn2, 
classed as hom opolar by B ernal (M et. Abs. (J. In st. Metals), 1929, 42, 417), 
and  SnMg2, classed as ionic b y  tho same a u th o r ; (2) those whose modulus 
considcrably exceeds th a t given by  th e  rule o f m ixtures, such as Cu6Zn,,, 
CujAlj, which are homopolar. The compound CuZn„ indicated by Broniewski, 
Jabłoński, and  Maj (M et. Abs., th is vol., p. 115) is in  th is category.— J . H . W.

fT he Flow of Alloys in  Connection w ith Maxwell’s R elasation Theory. 
(Gubkin.) See p. 585.

A Thermodynamic Extension of the Diffusion Eąuation. [Application of 
the Equations to the System Gold-Nickel.] U . D ehhnger (Z. P hysik, 1936,102,

(9/10),633-640).—I t is s h o w n th a tF ic k ’s la w |^  =  — is a  specialized form 

of the generał diffusion eąuation  =  — A and  m ay be obtained from it
Ct OK

by  substitu ting  for th e  free energy F, th e  appropriate value for an  ideał 
m ixture. The generał eąuation  can bc used also in  the calculation of diffusion 
in  non-ideal m ixtures w hen the dependence of F  on eoncentration is taken  into 
account by th e  in troduction  of activities or acti%7ity  eoefficients. The eąuations 
deduced are applied to  the system  gold-nickel.—P . W. R .

♦Relation Between the Diffusion R ate of Metals and the Crystallographic 
Direction (Diffusion Anisotropy). V. Bugakow and  N . Bregneva (Zhum al 
Tehnicheskoy F izik i (J. Tech. Physics), 1935, 5, (9), 1632-1637).— [In  Russian.] 
T he ra te  o f diffusion o f m ercury in to  cadm ium  and  zinc single crystals in  the 
different crystallographic directions was s tu d ie d ; in  bo th  cascs th e  ra te  is 
a  m axim um  parallel to  th e  basal piane, and  minim um  perpendicular thereto, 
b u t th e  difference betw een th e  tw o rates deereases as th e  tem peraturo  is 
inereased up  to  200° C. The diffusion of copper in to  zinc single crystals 
follows a sim ilar course.—N. A.
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♦Dependence o! the Difiusion Coefficient of Metals on Grain-Size. V. Buga- 

kow and  F . R ibalko (Zhurnal Tchnicheskoy F iz ik i (J. Tech. Physics), 1935, 
5, (10), 1729-1734).— [In  R ussian.] M easurem ents o f th e  ra te  o f eyaporation 
of zinc a t  700°-900° C. from  a-brass single crystals and from  polyerystallino 
specimens w ith average grain-sizes o f 0-13 m m ., 0-37 m m ., and  0-48 mm ., 
showed th a t  the  diffusion coefficient (D) o f zinc inereases sharply w ith  decrease 
in grain-size especially in  th e  transition  from  a mono- to  a  polycrystalline 
speeim en; th u s a t  7 0 0 °C. fo r a  single-crystal D — 0-00 X 10~2 an d  for a 
speeimen w ith  0-13 mm . grain-size D  =  2-3 x  10~2. A t higher tem peratures 
th is differenco is reduced. A n explanation  o f th e  obseryed phenom ena and 
a  comparison w ith results obseryed for th e  electrolytic conductiy ity  are giyen.

— N . A.
♦Chemical Heterogeneity of Solid Solutions in  Cast Alloys. P . Cheyenard 

and X . W ach6 (B uli. Assoc. Tech. Fond., 1936, 10, (5), 162-165).—M any solid 
solutions are heterogeneous, b u t w hilst certain  properties aro only slightly 
affected sińce th e  ayerage properties are  reyealed, o ther properties, tenac ity  
and corrodibility for example, give yalues representing th e  w eakest portions. 
For a  seientific stu d y  o f problem s o f heterogeneity  to  be fru itfu l, quan tita tive  
methods m ust be applied, and  the more usual m ethods o f  approaeh aro all 
qualitative. Therm om agnetic transform ations can be used in  certa in  cases; 
e.g. ferro-nickels. The yarious degrees o f segregation and  th e ir m echanism  
are described, and  th e  influence of h ea t-trea tm en t on them  is discussed. 
By therm o-m agnetic m easurem ents, curyes can be p lo tted  w hich show the 
amplitudo and  ex ten t o f the lack  of uniform ity. Complex austenites were 
chosen for study, b u t the  principles can be applied to  all alloys o f sim ilar 
constitution, and  its significance in  relation to  th e  hardening phenom enon of 
copper-beryllium  and  sim ilar alloys, and  to  in terciystalline corrosion is 
m entioned. The practical im portance o f  securing hom ogeneity to  secure 
chemical and  m echanical stab ility  is obvious.—J . E . N .

♦Properties of Metallic Solutions. I.— Theoretical. V. K . Semenchenko 
(Zhurnal Fizicheskoy K h im ii (J. Phys. Chem.), 1936, 7, (4), 501-508).— [In  
Russian.] In  cases of m utual solubility and  surface phenom ena, th e  behaviour 
of th e  solute is determ ined by  tho  difference between tw o ąuantities, one 
referring to  th e  solvent and  th e  o ther th e  solute, which S. calls “ generalized 
mom ents.”  L iąuid  m etal consists o f ions, th e  poten tia l energy of w hich is 
prim arily determ ined by  th e ir relation  to  th e  surrounding electronic atm o- 

E Z
sphere, an d  m  =  - y  m ay be taken  as th e  “ generalized m om ent,” where

E  — 4-774 X 10~10, Z  is tho yalency of the ion, and  r  th e  ionie radius. Expres- 
sions are deriyed for th e  surface tension and  lim iting surface ae tiy ity . D cter- 
m inations of th e  surface tension of different m etal am algam s confirm the 
theory. Problem s connected w ith  th e  m odification of alloys and  the  m utual 
solubility o f m etals are exam ined from  th e  theoretical po in t o f view.—-N. A.

♦Properties of Metallic Solutions, n . — Surface Tension of Amalgams.
B. P . Bering and  N . L. Pokroyskiy (Zhurnal Fizicheskoy K h im ii (J. Phys. 
Chem.),, 1936, 7, (4), 509-517).— [In  Russian.] M easurements o f tho  surface 
tension of m ercury gave yalues of 410 dynes/cm . in  vacuo and  465 dyncs/cm . 
in  hydrogen. Values wero also obtained for th e  surface tension o f am algam s 
containing up  to  0-2% of th e  alkali m etals, alkaline ea rth  m etals, an d  some 
of th e  heavy  m etals.—N . A.

Surface Phenomena and Properties of Alloys. V. K . Semenchenko 
(Zvetnye M etalli (Non-Ferrous Metals), 1936, (6), 92-100).— [In  Russian.] 
See abstrac t above (Zhurnal Fizicheskoy K him ii, 1936, 7, (4), 501-508).—N . A.

On Polymorphous and Magnetic Transformations. S. S. Schteinberg 
(Melallurg (Metallurgist), 1936, (9), 6-10).— [In  Russian.] I t  is pointed ou t 
th a t m agnetic as opposed to  polym orphous transform ations, do n o t represent



structu ral phase transform ations. M agnetic transform ation  takes płaco in 
a komogeneóus phase, continuously throughout a  widc tem peraturo  rango and 
is subjected to  tho law  o f phase eąuilibria. Exam ples are given.— N . A.

*The Mechanism of Precipitations and Transform ations [in Alloys]. U lrich 
Dehlinger (Arek. Eisenhiittenwesen, 1936-1937, 10, (3), 101-105; discussion, 
105-107).—In  transform ations in  solid alloys the eąuilibria only approsi- 
m ately  conform to  tho phaso ru lo ; betw een th s  beginning and  end of a 
reaction  there are yarious in term ediate stages. F or esam ple, in  th e  hardening 
of supersaturated  solid solution alloys p recip itation  m ay  occur in th ree ways. 
I n  th e  hardening of copper-alum inium  alloys a t  room tem perature  the  
inerease in hardness talces place w ithou t an y  o f tho solute atom s leaying the 
la ttic e ; they  appoar to  form  complexes w ith in  tho s tructu re  o f th e  basie 
la ttice  which aro broken up only b y  heating a t  130° C., a t  which tem perature 
yisible precipitation first occurs. On heating  supersatu rated  bcryllium - 
copper alloys p recip itation  m ay  occur h i either of tw o w ay s; in  alloys which 
liave been homogenized a fte r cold-work precip itation  s ta rts  along tho grain 
boundaries and  procecds inw ards a t  an  inereasing ra te , i.e. th e  precipitation 
iś auto-cataly tically  accelerated, whereas in alloys w hich have been ąuonched 
a fter casting precipitation takes place more slowly and  is moro uniform 
throughout the  grain. A  theoretical explanation of these different types of 
precip itation  is adyanced.—A. R . P .

The Application of the Quantum  Theory of Metals to the Phase Equi- 
librium in Alloys. S. T . K onobejew ski (A nn. P hysik, 1936, [v], 26, (2), 97- 
115).— From  ćxisting d a ta  on tho  structu re  and  rango of s tab ility  o f phases 
o f the IIum e-R othery  type  i t  is eoncluded th a t  theso phases cannot corrcctly 
be considered as chemical compounds w ith  stoicheiom etric formuła) b u t only 
as true  interm etallie phases o f yariable composition. The eonditions of 
hcterogencous eąuilibrium  of tw o solid solutions are determ ined on the basis 
o f the ąuan tum  theory. T he applieation of th e  theory  to  th e  calculation of 
tho course o f th e  solubility curye (a-phase) giyes results which agree well 
qualitatively  w ith  th e  expcrim ental results.— v. G.

Eąuilibrium  Between Molten Metals and Slags. W . K rings (Z. Mclall- 
kunde, 1934, 26, 247-249).—The applicability o f th e  law  of m ass action  is 
inyestigated in  tho case o f a  ferrous m etal-slag  system  and  of the system s 
copper -  phosphorus -  oxygen and  m an g an ese-p lio spho rus-oxygen . The 
stability  o f certain compounds in  th e  liąu id  s ta te  is shown to  diverge m arkedly 
from  tho  espectcd  yalues.—P . M. C. R .

tT h e  N aturę of Interm etallie Phases of Variable Composition. N . W. 
Ageew (Izvestia Sektora Fiziko-Khimicheskogo A naliza  (A nn. Sect. Analyse 
Phys.-Chim.), 1936, 8, 175-200).— [In  R ussian.] Solid solutions, both 
atom ie and  molecular, are discussed. T he cxistcnce of the la tte r  in  m etallie 
system s is n o t confirmed by the available experim cntal d a ta . In term etallie  
phases can be divided in to  those w ith  a  congruent m elting po in t (daltonides) 
and  those w ithout (bertollides). D altonides can be metallie, mctallo-homo- 
polar, and metalło-ionic, according to  the na tu rę  o f the bonds. Bertollides 
generally belong to  th e  m etallo-hom opolar type.—N. A.

The Topology of the D iagram  of Chemical Equilibrium. N . S. K um aków  
(Izvestia Sektora Fiziko-Khimicheskogo A naliza  (A nn . Sect. Analyse Phys.- 
Chim.), 1936, 8, 15-55).— [In  R ussian.] See M et. Abs., th is vol., p . 302.

—N . A.
*Topological Properties of Phase D iagram s. A. B . 3Ulodzeevskiy (Izvestia 

Sektora Fiziko-Khimicheskogo A naliza  (A nn . Sect. Analyse Phys.-Chim .), 
1936, 8, 57-68).— [In  R ussian.] The investigation is a  continuation  o f the 
w ork of N . S. K um aków  (preceding abstrac t). A n a tte m p t is m ade to  establish 
a  relationship betw een the geom etrical elem ents o f tho diagram  and  corre
sponding definite phase eąuilibria.—N . A.
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The Melting Point D iagram  o£ Poly-Component Systems.—I-IV . Yoshio 
Konishi (Kogijo Kwagaku Zasshi (J. Soc. Chem. Ind . Japan), 1936, 39).— [In  
Japanese, w ith English ab strac t in supplem ental binding, pp. 209-210b .] K . 
has devised a  m ethod w hereby th e  change of a  p roperty  (e.g. th e  m elting 
point) w ith  com position in  system s of 2 or more components, under specified 
experim ental conditions, m ay be reprcscnted by rectangular co-ordinates. 
The m ethod is described and  illustrated .— S. G.

*X-Ray Methods for Ternary Systems. (Andersen and  Je tte .)  See p . 531.
Complex Methods for the Study of Metallic Alloys. Lćon D lougatch 

(Congris Internat. M ines M U. GŁol., Section de Metallurgie, 1936, 2, 315-321 
(in F re n e h ) ; also Rev. MU.-, 1936, 33, (10), 612-618; and  (in Russian) 
Metallurg (Metallurgist), 1936, (1), 115-128).—The adoption, as a principle 
of research, o f “  complex m ethods,”  in  which several properties of th e  samo 
m ateriał aro studied a t  the sam e tim e, is discussed. Reference is mado to  a 
num ber of esam ples o f tho succcssful use o f “ com ples m ethods ” in m etal
lurgical research.—J .  C. C.

On the Quautum  Theory of the Dependence of the M agnetization Curve on 
Temperature. N . Akulov (Z. Physik, 1936, 100, (3/4), 197-204).—Mathe- 
m atical.— P . W . R .

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

(Contlnued from pp. 457-459.)

* Grain Orientation and Growth in Rolled Sheet [Recrystallization Diagram s 
of Aluminium and Copper]. O tto D ahl and  Eranz Paw lek (Z. Metallkunde, 
1936, 28, (9), 266-271).—Complete recrystallization diagram s for 99-6% 
alum inium and  puro copper haye been constructed. The alum inium  diagram 
shows th a t  a  coarse grain is obtained by  annealing a t  above 600° C. after a
3-6%  reduction by  cold-rolling, and  an extraordinarily  coarse grain on 
anncaling a t  above 550° C. after moro th an  70%  reduction. The recrystal
lization diagram  of copper is more complex th an  th a t  o f alum inium , b u t yery 
coarse grain grow th is obtained on annealing a t  above 900° C. a fter more 
than  80%  reduction and  only relatively large grains after 3 -6%  red u c tio n ; 
minimum grain-size is obtained by anncaling a t  600° C. after 98%  reduction. 
Tho 50 : 50 iron-nickel alloy also acquires a  very  large grain a fter annealing 
scverely cold-worked m ateriał a t  high tem pera tu res; in  all threo cases tho 
grains exceed 100 cm.* in  area, b u t only in  the cases o f copper and  iron - 
nickel alloy is a  regular orientation produced. W ith  alum inium  the large 
grains are formed irregularly from the [112] recrystallization tex ture. Brass 
does no t show th is coarse crystal growth. Alloying of eyen smali am ounts of 
other m etals w ith  copper changes th e  rolling and  recrystallization tex tu re  and  
prcvents th e  coarse crystallization.—A . R . P .

*The Crystallization of Ternary Eutectics. A. A. B otehvar and  K . V. Gorev 
(Izvestia Sektora F izi ko - K h  im ich eskogo Analiza (A nn. Sect. Analyse Phys.- 
Chim.), 1936, 8, 283-290).— [In  Russian.] The te rnary  eutectics le a d - tin -  
cadmium, b ism uth-lead-cadm ium , and  b ism uth -tin -cadm ium  were studied. 
Form ation of crystal nuclei in  all three phases o f a  te rnary  eutectic does no t 
take place sim ultaneously, b u t gradually. M etals entering in to  tho com
position of the  eutectics m ay  be placed in order o f the ir separation  as follows : 
cadmium, lead, tin , bism uth. U nder given conditions cadm ium  apparen tly  
has the largest and bism uth th e  sm allest num ber o f c iystal nuclei. Cadmium 
has tho grea test and  bism uth  the lowest ra te  o f linear crystal growth.



The Theory of Crystal Growth. R . Kaischew (Z. Physik, 1936,102, (9/10), 
684-690).—M athem atical.—P . W . R .

On the Preparation of Sections for the Microscopic Exam ination of 
Aluminium and Its Alloys. E . K&pemick (A lum in ium , 1936, 18, (9), 433- 
435).—M ounting, polishing, and  etching procedures are described.—A. R . P .

*Microscopical Metallography of Aluminium Bronzes. 0 . Panseri (Allu- 
m inio, 1935, 4, (1), 3-50).-—P. describes the  charaeteristics of th e  principal 
m etallographie reagents used for th e  copper-rich alloys (bronzes, brasses), 
and  th e  practical difficulties w hich preven t them  from being generally used in 
th e  m etallography o f tho alum inium  bronzes. A lthough m any of these 
reagents can givo good results for a eertain type  o f alum inium  bronze, none 
can be used safely in  every case. The phenomenon o f passivity, esh ib ited  
by  alum inium  bronzes, is experim entally yerified, and  a reagent suggested to 
obyiate i t  is a  dilute aąueous solution of hydrofluorio and  n itric  acids 
(nitric acid 100 c.c., hydrofluoric acid 50 c.c., w ater 750 c.c.). T he effect of 
th is reagent is illustrated  by m any photom icrographs. The effect of Yarious 
reagents was tested  on m any alum inium  bronzes, binary  or complex, and 
photom icrographs are given of typical examples. The 305 photom icrographs 
given by  P . can therefore be used aa a  guide in  th e  m etallography of these alloys. 
A few peculiarities of binary  bronzes of high pu rity  and  of commercial pu rity  
are  discussed and  illustrated . The influence of yanadium  on th e  binary 
90 : 10 alum inium bronzes is also m entioned.—J . K .

*Microscopical Study of Surface Modification Produced by Mechanical 
Polishing of Brass. P . Jacąu e t (•/. chim. physiąue, 1936, 33, (3), 226-231).— 
Electrodeposition of copper on brass (66-7 : 33-3) which has been polished 
(1) meclianically w ith  emery followed by alum ina, o r (2) by  th e  same trea tm en t 
followed by electrolytic polishing, previously described (see M et. Abs., 1935, 2, 
446), shows th a t  in (2) th e  deposited copper continues unchanged th e  structure 
o f the brass, w hilst in  (1) the  deposited copper is finely crystalline and  does 
n o t continue th e  brass structure. This is taken  as evidence th a t mechanical 
polishing produces a  surface modification to  a  dep th  estim ated visually a t
4  X 10-3 mm . These results are discussed in  connection w ith th e  w ork of 
Lees (M et. Abs., th is vol., pp. 288,468) who studied  the Beilby layer by  electron 
diffraction techniąue.—W. D. J .

*Notes on Etching and Microscopical Identification of the Phases Present 
in  the Copper-Zinc System. J .  L. R odda (Metals Technology, 1936, 3, (6),
5 p p . ; A .I .M .M .E . Tech. Publ. No. 746).—The y  and  s phases in  the  copper- 
zinc system  m ay be distinguished by anodic etching in  a  17% aąueous solution 
o f chromie oxido (C r03). A t current densities above 1-5 am p./in .2, the 
y-phase is a ttacked , b u t n o t th e  e-phase; a t  Iow curren t densities tho order of 
a tta ck  is reversed. Tho 7j-phase is a ttacked  under bo th  conditions.

—W . H .-R .
*The Preparation of Tin and Tin Alloys for Microscopic Exam ination. H . J .

Taffs (./. Roy. Microscop. Soc., 1936, [iii], 56, (3), 300-306).— Charaeteristics 
of sealing w ar, golaz, picem, sulphur, Spence m etal, fusible alloys, and 
Bakelite as m ounting m aterials are reviewed. Acid-hardened Bakelite has 
been found m ost satisfaetory for m ounting wires, plates, and  sim ilar sections, 
giying a  hard  moulding which adheres well and  does n o t reąuire tho use of 
high tem peratures or pressures. A  m ixture of Bakelite resin solution w ith 
10% of special acid-hardening solution is poured in  th e  m ould w ith tlie 
specimen, heated  for J  h r. a t  40°-45° C. and  then  for 1-11 hrs. a t  60° C. 
Prelim inary polishing is done by  machinę w ith  heayy magnesium oxide or 
by  hand  w ith  “ Silvo on selvyt, and  finał polishing by  hand on a  stretched 
selvyt elot-h soaked in  benzene, im pregnated w ith  fine alum ina made by 
calcining amm onium alum  for 6-8 hrs. a t  1000° C., and  lubricated w ith  w ater. 
The action of yarious etching reagents is briefly outlined.—J . C. C.
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♦Influence of a Third Element on the Structure of Zinc Alloys w ith Iron, 
Nickel, and Cobalt. J .  Czochralski and  C. Niewiadomski (Wiadomości 
Instytu tu  M etalurgji i  Metaloznawstwa (Warszawa), 1036, 3, (3), 116-118).— 
[In Polish, w ith F reneh sum m ary.] A ddition of sodium, lithium , copper, 
mercury, cadm ium , antim ony, lead, silyer, manganese, chrom ium , tin , and  
calcium to  alloys o f zino w ith  up  to  1% o f iron, cobalt, or nickel has no effect 
on the structure. A ddition o f 3-5-8%  alum inium , however, considerably 
modifies th e  struc tu re  and  im proyes th e  properties. The best m echanical 
properties are obtained w ith  7-5-8%  alum inium  and  abou t 0-5% of iron, 
cobalt, or nickel, th e  nickel alloy, for example, having a  tensile streng th  of
23-6 kg./m m .2, an  elongation of 2-6%, and  a  Brinell hardness of 64-6.—A. R . P .

*Investigations of the Structure of Resistance Welds in Light Metals. H ans 
Rohrig and  Elfriedo K&pernick (Z. Metallkunde, 1936, 28, (9), 281-289; 
discussion, 289).—T he results obtained in  a series o f tests  designed to  elucidate 
the m echanism  of th e  spo t welding o f alum inium  alloys are shown in an  
instructiye series o f macro- an d  micrographs. W hetlier welding occurs by 
simple recrystallization or by  joining of th e  tw o parts  in  tho plastic rangę 
is determ ined by  the  pressure applied, by th e  resistance of oxide films, and  by 
the eurrent density  used. In  welds m ade in  D uralum in th e  line of th e  weld 
was brighter th a n  th e  surrounding m etal, indicating th a t  a  tem perature  in tho 
solid solution rangę had  been o b ta in ed ; etching tests  showed a  higher concen
tra tion  of copper in  th e  weld th an  in the basis m etal, and the presence of broken 
particles o f CuAl2 in  th e  regions ad jacen t to  th e  weld indicated th a t  the 
tem perature had  no t exceeded 550° C. The oside films on the  m etal surfaces 
first assume an  undulating  form and  th en  break down, allowing tho  m etal to  
u n ito ; a t  th e  same tim e th e  oxide and  tho m ore fusible eonstituents tend  
under certain  conditions to  be forced ou t o f th e  weld form ing a  eutectiferous 
ring round the jo in t. I t  is concluded th a t  the welding tem peraturo  is in  the 
region of 525°-548° C.—A. R . P .

The Structure of Thin Evaporated Metal Films on Rock-Salt. L . Briiek 
(Ann. P hysik, 1936, [v], 26, (3), 233-257).— Film s of m etal eyaporated  on to  
rock-salt in  vacuo acąuire a  preferred crystal orientation  a t  a  certain  
tem perature characteristic o f th e  m etal. This orientation is determ ined by 
the natu rę  o f th e  m etal and  the  substrate.— v. G.

Method for Determ ining Crystal Orientations in Metallic Thin Films. M. M. 
U m anskiy an d  V. A. K riloy (Zlmrnal Eksperimentalnoy i Teoreticheskoy 
F iziki (J . Exper. Theoret. Physics), 1936, 6, (7), 684-690).— [In  Russian.] 
The quan tita tive  characteristic o f th e  degree of orientation  is the curve of 
distribution of the  section o f th e  three-dim ensional polar figurę by  a  piane. A 
method is givon for constructing the d istribution  curve by  comparing the 
relatiye intensities o f th e  Debye lines. A calculation is given and  a  curve 
constructed for the d istribution  of crystals in a  cadmium film obtained by 
yaporization in  a  high yacuum .—N . A.

♦Electron Diffraction Inyestigation of the Structure of Thin Metal Films. 
M. M. U m anskiy and  V. A. K riloy (Zhum al Eksperimentalnoy i Teoreticheskoy 
F iziki (J. Exper. Theoret. Physics), 1936, 6, (7), 691-699).— [In  Russian.] 
Exam ination o f th e  structure of th in  films showed th a t  copper, nickel, m olyb
denum, and  tungsten  (obtained by eyaporation in  a  high yaeuum ) have th e  
norm al la ttice , whereas w ith  sim ilar films of magnesium , iron, zinc, and 
cadmium an  oriented crystallization w as observed. The crystal size (10-6-  
10-7 cm.) appears to  be related  to  the melting po in t o f the metal. The structure  
and size o f th e  crystals do no t change w ith  lapse o f tim e.—N . A.

*A Study of Oxide Films on Metal Surface w ith Cathode R ay Diffraction.
I.—Cu and Its Alloys. Shizuo Miyako (Sci. Papers. Phys. Chem. Res. Tokyo, 
1936, 29, (636), 167-178).— [L i English.] See also M et. Abs., th is vol., p. 148. 
Electron diffraction m ethods were used to  study  th e  surface films formed on
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copper and  its  alloys wlien heated  (a) in  an  electric furnace a t  200°-900° C., 
and  (b) in  tho oxidizing damo o f a  gas bum er. The alloys investigated 
included 7 0 : 30 brass, alum inium  bronzes (2-10%  Al), beryllium  bronzes 
(1-15%  Bo), and  binary  copper alloys containing 7%  of tin , manganese, 
niekel, and  magnesium, respectively. On puro copper, and  th e  alloys w ith 
tin , manganese, magnesium , and  niekel, a  film of cuprous oxide Cu20  is formed 
a t  Iow tem peratures (200° C), and  a  cupric oxide film a t  higher tem peratures. 
Below 550° C. the cupric oxide film gives th e  CuO “ three rings ” p a tte rn  
described by Thompson (J . Inst. Metals, 1930, 44, 480) and  Murison (Met. 
Abs.,' 1934, 1, 114), b u t above 600° C. th e  norm al p a tte rn  o f tenorite  is 
obtained. In  all these alloys scaling or flaking of th e  surface film occurs. 
In  th e  alloys w ith  zinc, alum inium , and  beryllium  tho surface layer consists 
of oxides o f th e  alloying elem ent, w hich p reven t fu rth er ac tio n ; in such 
cases cupric oxide is n o t obserred , and  scaling is prcvcntcd  or diminished.

—W . H .-R .
♦Calculation o£ the Compressibility Coefficients o£ Crystals. V. Shdanow (Z. 

P hysik, 1936, 101, (1/2), 86-92).—Assuming th e  Morse function applicable to 
crystals o f any  type, tho compressibility coefficients o f m etallic, ionic, and 
hom opolar crystals are calculated and  found in  satisfactory agreem ent w ith 
experim ent. T he o ther elastic constants o f a  crystal m ay  be calculated in a 
sim ilar m anner.—P . W . R .

♦The Lattice Constants of Very Pure A lum inium . A. Ievins and  M. S trau- 
manis (Z. physikal. Chem., 1936, [B], 33, (4), 265-274).— Aluminium containing 
only 0-0014% im purity  has a =  4-04143 ±  0-00002 A. a t  25° C. The cal
culated  coeff. o f expansion between 25° and  47° C. is 23-13 X 10“°.— v. G.

♦X-Ray Determ ination of Coefficients of Therm al Expansion of Beryllium 
and Tin. G. F . Kosolapoy and  A. K . T rapeznikov (Z hum al Eksperimentalnoy 
i Teoreticheskoy F iz ik i  (./. Exper. Theoret. Physics), 1936, 6, (6), 577-583).— 
[In  R ussian.] c and  a  fo r beryllium  and  tin  were determ ined by  X -rays a t  
different tem peratures. The calculated coeffs. o f expansion a r e : beryllium, 
<xM =  1-04 X 10"5, 1-10 X 10~5, and  1-31 X 10-5 ; a± =  1-50 X 10~5, 1-54 X 
10-5, and  1-57 X 10~5 ; for th e  tem perature  ranges 18°-220°, 18°-320°, and 
1S°-454°C., respectively ; tin , in the rango 23°-150° C., an =  2-2 X 10~5, 
and  aj. =  4-66 X 10~5.—Ń. A.

♦Structure of Plastically Deformed Crystals According to the Laue Pątterns.
II .—Plastically Stretehed Magnesium Single Crystals. A. K om ar an d  M. 
Mochalov (Zhum al Eksperimentalnoy i Teoreticheskoy F izik i (./. Exper. Theoret. 
Physics), 1936, 6, (7), 700-704).— [In  R ussian.] Cf. M et. Abs., th is vol., 
p . 255. The presence of tho diapason of tho K a reflcctions o f Mo radiation 
from tho (0001) piane of single crystal magnesium stretehed  10%, and  of 
“ tails ”  on the L aue diagram s, is due to  th e  heterogeneity causcd by the 
regular d istribu tion  of d istorted  areas w hich m ay bo represented as a  mosaic 
bending of slip-planes around an  axis perpondicular to  them .—N . A.

♦X-Ray Exam ination of the Eguilibrium D iagram  of the A lum inium -Lithium  
Alloys and the Structure of the Compound AlLi. (K omovskiy an d  Maksimov.) 
See p . 505.

♦System Aluminium -M agnesium-Zinc. (Riederer.) See p. 506.
♦Superlattice Phenom ena in Niekel-Arsenie Alloys. F . Laves (Fortschr. 

M in . K rist. P ó r .,  1935, 19, 33 -37 ; C. Abs., 1936, 30, 7499).— Cf. M et, Abs.,
1935, 2, 378. R o ta tion  photographs obtained w ith  te tragonal N i3As2 
(maucherite) givc a  =  3-45, c =  21-7 A., w ith  a  superposed two-dimensioual 
superlattice  having a =  6-9 A.— S. G.

♦X-Kay Exam ination of the Therm al Treatm ent of Magnetic A lum inium - 
N ickel-Iron Alloys. L . Vereshagin and G. K urd jum ov (Zhum al Tehnicheskoy 
F izik i (J. Tech. Physics), 1935, 5, (9), 1629-1631).— [In  R ussian.] Tho 
structures o f two iron alloys containing alum inium  11-23 and  10-23, niekel
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24-36 and  26-68, Silicon 0-18 and  0-02, and  carbon 0-2 a n d 0-055% , respectiyely, 
were exam ined after annealing for 1 hr. a t  1200° C. and  ąuenching and after 
a  subseąuent p recip itation  hea t-trea tm en t a t  300°-1000° C. The alloys have 
a body-centred cubic la ttice  w ith regular atom ie d istribution . The changes 
in  coereiye forcc produced by  heat-trea tm en t are n o t re la ted  to  tho  separation 
of th e  disperse phase sińce th e  la ttice  param eter is unchanged by th e  p re 
cipitation trea tm en t, b u t are caused by  in ternal changes in  th e  solid solution 
itself during precipitation.—N. A.

Calcium. A. Schubert (Russko-Germanskiy Vestnik N a u k i i  Tehniki (Deut.- 
Russ. Z . Wisę, Tech.), 1936, (6), 8-15).— [In  Russian.] X -ray  exam ination 
a t  high tem perature shows th a t  calcium exists in th ree m odifications: a, 
stable below 300° C., has a  face-centred lattice, a — 5-56 A . ; (3, stable from 
300° to  450° C., an unknow n la t tic e ; an d  y, stable above 450° C., a  close- 
packed liexagonal lattice, a =  3-94 A., c =  6-46 A., cja — 1-64. I n  tho 
presence o f sm ali am ounts o f im purities y has a  body-centred cubic lattice, 
a — 4-434 A. The a-(3 transform ation is accom panied by  changes in tho 
coeff. o f linear expansion, electrical resistance, and  eontour o f the cooling 
ciu-ycs.—N . A.

*X-Ray Investigation o£ the Iron-Chromium-SUicon Phase D iagram .
(Andersen and  Je tte .)  See p. 507.

*The Atomie Rearrangem ent Process in the Copper-Gold Alloy Cu3Au.
C. Sykes and  F . W . Jones [Proc. Roy. Soc., 1936, [A], 157, (890), 213-233).—  
Results are given of an  invcstigation, by  a  m ethod preyiously described, o f the 
therm al constants relating  to  th e  order-disorder change in Cu3Au. X -ray  and 
electrical resistance d a ta  are also given, and  tho results a re  com pared With 
those predicted  by  th e  theories o f Bragg and  W illiams and  of Betho and 
Peierls.— B. C.

*The Solid Solubilities of the Elem ents of the Periodic Sub-Group V6 in 
Copper. (Mertz and  M athewson.) Sec p. 508.

*On the In ternal Structure of Dendrites in  Bronze. Gunji Shinoda (Tetsii-to- 
Hagane, 1936, 22, (9), 727-730).— [In  Japanese.] The structures o f dendrites
in bronze were studied b y  m eans of X -ray  back-reflection photographs, 
w ith the following re su lts : I n  the case o f alloys solidified very slowly the 
compositions of th e  stem s of th e  dendrites aro nearly  uniform  and  differ 
little  from  those of annealed alloys. Tho d istribution  of composition in 
dendrites o f chill-cast alloys is very  nearly  tho sam e, b u t th e  crystal arrange- 
inents differ greatly. W hen th e  ra te  of solidification is n o t so rap id  nor slow, 
as in a  sand m ould, the X -ray  photographs show D ebye-Scherrer rings corre- 
sponding to  the stem s o f dendrites and  broad bands corresponding to  tho 
fillings of dendrites. The compositions of these stems, calculated from lattice 
constants, suggest the  degrees o f supercooling; the  edges o f tho bands 
correspond to  the solubility lim it  o f tin  in  tho a  solid solution. The non- 
uniforniity o f composition alm ost disappears on annealing for 1 hr. a t  800° C. 
F racture surfaces o f these cast alloys consist o f th e  tin-rich side o f the fillings 
of the dendrites.—S. G.

*X-Ray Study of the Inter-Diffusion of Copper and Zinc. E . A. Owen and  
Llewelyn P iekup (Proc. Roy. Soc., 1936, [A], 149, (867), 282-298).—The 
inter-diffusion of copper and  zinc filings was studied by  m eans of X -rays, 
observations being mado on tho  effect o f tim e, tem perature, partic ie  size, 
pre-annealing, and  pre-exposure to  th e  atm osphere. Inter-diffusion takes 
place in  reasonable time only when th e  tem perature  is above th e  m elting point 
of zinc. T he a- and  |3-phases were detec ted  b u t n o t th e  y-phase. The 
relation betw een th e  a-phase composition an d  tim e of inter-diffusion a t  con
s tan t tem perature  is given by M  — C  == K xe~m•' +  K 2e~mt‘, where M  is the 
composition o f th e  undiffused m ixture, and  K v  K 2, m v  and  m2 are constants 
depending on the  diffusing conditions.—W. D. J .



530 Metallurgical A bstracts Y ol . 3

*X-Ray Exam ination of Certain Copper-Zinc Alloys a t Elevated Tempera
tures. E . A. Owen and  Llewelyn P ickup (Proc. Roy. Soc., 1934, [A], 145, 
258-267).— Cf. M et. Abs., 1935, 2, 592. A m ethod is briefly described by  which 
accurate values o f crystal param eters are obtained from  X -ray  photographs 
taken  ■when th e  m ateriał exam ined is m aintained a t  high tem perature in  vacuo. 
The therm al expansions o f th e  p-constituent in  the  (a +  P), p, and  (P +  y) 
regions of th e  copper-zinc system  are foimd up  to  600° C. The p-phase in  the 
tlirce regions was found to  expand a t  th e  sam e ra te  up to  th e  transform ation 
tem perature. The ra to  of expansion is slower above th is tem perature, b u t is 
again th e  samo in each region. These change points noted  in  th e  expansion 
aro shown distinetly, and  are a t  abou t 450°, 470°, and  485° C. in  the (a +  P), p, 
and  (p +  y) regions, respectively, and correspond to  tho transform ation 
tem peratures recorded by  proyious workers by  o ther methods. The explana- 
tion  of th e  ab ru p t change found in  the expansion eurves is to  be sought in  the 
behayiour o f th e  atom s w ithin th e  lattice. The possibility o f a  change in 
orientation o f tho atom s in  situ  was considered im probable. I t  is concluded 
th a t  the p-transform ation is more likely to  be due to  a  change in the d istribu
tion of copper and  zinc atom s w ithin the lattice.— S. G.

*On the Non-Diffusion Transform ation of the p-Phase in Copper-Zinc Alloys. 
(K am inskiy and  K urdjum ow .) See p. 511.

*Crystal Structure of the Interm etallic Phases MgAu and MgHg. G. B rauer 
and  W . H aucke (Z. 'pliysikal. Chem., 1936, [B], 33, (4), 304-310).— B oth com
pounds havo tho cubic body-centred, p-brass lattice, w ith  a =  3-259 for 
MgAu and  a — 3-442 A. for MgHg.—v. G.

*The Crystal Structure of Polonium by Electron Diffraction. M. A. Rollier, 
S. B. H endricks, and  Louis R . Maxwell (,/. Chem. Pliysics, 1936, 4, (10), 648- 
652).—E lectron diffraction photographs (X =  0-062 A.) were obtained from 
abou t 10~7 grm. o f polonium th a t  had  been yolatilized in  a  stream  of hydrogen 
and  condcnsed over an  area o f about 3 m m .2 on a  th in  collodion film. Diffrac
tion  pa tte rn s  were also obtained from bism uth  and  tellurium , sińce i t  was 
expectcd th a t polonium would have a  sim ilar crystal structure. Analysis of 
these patterns shows th a t  the  structure  o f polonium closely resembles th a t of 
tellurium , th e  la ttice  being pseudo-hexagonal, w ith  a =  4-25 A., c =  7-06 A., 
or 14-12 A., and  cZcalo 9-39, assuming 3 Po in th e  pseudo u n it o f structure. 
The true  lattico is probably monoclinic w ith  a =  7-42 A., b =  4-29 A., c =  
14-10 A. and  p ąu ite  close to  90°, a  suggested yalue being p =  92°; daW. for 
12 Po  in  the u n it o f structure is 9-24. A structure, based on th e  space group 
C23-C 2, in which each polonium atom  has 4  nearest neighbours gives moderato 
agreem ent betw een obseryed and  calculated intensities o f reflection.— S. G.

*X-Ray Studies on Electrodeposited Silyer. Sudhendu Basu and M. Hussain 
(Ind ian  J .  Physics, 1936, 10, (4), 267-274).—The w ork of W. A. W ood (Met. 
Abs., 1935,2,590) w ith nickel is extended to  silyer, confirm ing,in a  generał way, 
his conclusions as regards correlation between current density  and  selcctiye 
orientation and between hardness and  b read th  of diffracted lines. In tensity  
m easurem ent is extcnded to  lines o f planes 111, 200 ,220 , 311, and  222 o f silyer 
for different current densities. The brightness o f th e  electrically-depositcd 
surfaces is estim ated photographically, giving a  b e tte r estim ate o f the lustre 
th an  th e  yisual estim ate o f W ood.— S. G.

*X-Ray Study of the Structure of the p-Phase of Ag-Cd [Alloys] a t High 
Temperatures. G. F . K osolapov and  A. K . T rapeznikoy (Zhurnal Tehniches- 
koy F izik i (J. Tech. Physics), 1936, 6, (7), 1131-1134).— [In  Russian.] Cf. 
J . Inst. Metals, 1928, 39, 537, 538; 1928, 40, 573; 1929, 41, 511. The p"- 
phase existing a t  room tem peratures has a  eube-centred cubic la ttice  w ith 
a — 3-32 A. The structu re  o f th e  p '-phase a t  270° C. is sim ilar to  P". The 
P-phase a t  500° C. has a  hexagonal space la ttice  w ith  a =  3-16 A. and
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c =  4-95 A. Tlio phase w ith a  hexagonal struc tu re  fixed by  ąuenching rem ains 
stable a t  high tem peratures.—N. A.

*The Lattice Spacings o£ Certain P rim ary Solid Solutions in Silver and Copper. 
W illiam H um e-R othery, George Farley  Lewin, and  P e te r W illiam Reynolds 
(Proc. Boy. Soc., 193G, [A], 157,.(890), 167-183).—The modifications of tho 
la ttice  param eters o f silyer and  copper by the  addition  of certain  m etals which 
form solid solutions wero studied. I t  is shown th a t  th e  la ttice  spacing yaries 
linearly w ith  th e  p roduet of th e  atom ic-%  of solutc and  a  faetor specific to  the 
solute, for a  giyen solvent. The m ultiplying factors aro generally expressible 
in whole num bers.—B. 0.

*The Transition of Hexagonal a-T itanium  into R egular p-Titanium  a t a High 
Temperature. J .  H . dc Boer, W . G. Burgers, and  J .  D. F a s t (Proc. K . Akad. 
Wet. Amsterdam, 1936, 39, (4), 515-519).— [In  English.] The a-m odification 
of titan ium  which is stable a t  room tem peratures has a close-packed liexagonal 
structure, and  is stable up  to  882° ( ±  20°) C. a t  which tem perature  a transition  
to  the (3-modification takes place. W ith  pure titan ium  the electrical resistance- 
tem perature curve shows a  sharp break a t  th e  transition  tem peraturo, b u t in 
the presence of oxygen the  transition  takes place over a  rangę of tem perature. 
fj-titanium has a  body-centred cubic structu re , and  a t  900° C. th e  lattico 
constant a  =  3-32 A. T he allotropy of titan ium  closely resembles th a t  of 
zirconium, for w hich the transition  tem perature is 862°±  5° C.— W. H .-R .

*Contribution to the Knowledge of the System Iron-Tungsten. (Landgraf.) 
See p. 520.

E r r a ta : Precision Lattice Constants from X -Ray Powder Photographs.
M. U . Cohen (Bev. Sci. Instrum ents, 1936, [N.S.], 7, (3), 155).—A correction of 
e rra ta  in  a  prcvious paper (Met. Abs., th is yol., p . 300) includes a  reference to  
the Debye cam era, which becomes an  absolute instrum ent only if  th e  angle 
m easured is th a t  between the  incident and  reflectcd bcams. M odifications in  
construction are suggested.—P . M. C. R .

Contact Potential Differences Between Single Crystal Surfaces of Various 
Orientations.—I. H . K urzke and  J .  R o ttg a rd t (Z. P hysik, 1936, 100, (11/12), 
718-725).—The photoelectric m ethod was used to  give th e  contact poten tial 
between th e  (111) and  ( l i i )  faces of bism uth crystals. The yalue obtained 
was 0-36 v.—B. C.

*X-Ray Methods for Tem ary Systems. A. G. H . A ndersen and  E rie R . Je tto  
(Trans. A m er. Soc. Metals, 1936, 24, (3), 519-540).—The theory  of the applica- 
tion  o f X -ray  m ethods to  th e  determ ination of phase boundaries in  tem ary  
alloys is discussed in  detail. The m ethod is sim ilar in  principle to  th a t  used 
in binary alloys, except th a t  th e  la ttice  spacings o f a giyen phase in a  two- 
phase region a t  a  given tem peraturo aro no longer constant for a  series o f two- 
phase alloys, sińce th e  composition of tho two phases m ay  vary , in  contrast to  
a  binary system  where a t  a  given tem peraturo the composition of tw o phases in 
eąuilibrium  are fixed. Possible yariations are discussed, and  th e  w ay in  
which w oparam etric lines (i.e. lines joining alloys w ith tho same lattice spacing) 
can be draw n is deseribed. The m ethod enables the tie-lines to  be determ ined.

— W. H .-R .
Metals : Their Structure, Characteristics, and Idiosyncrasies. V. N .

K riyobok (Canad. Chem. M et., 1936, 20, (2), 48, 50).—A review of crystal 
structure  and  th e  effect o f deform ation thereon.—A. II. P .

The Theory of Alloy Structures. W. L. Bragg (J. Boy. Aeronaut. Soc., 
1936, 40, (306), 409-413; discussion, 414-419).—R ecent advances in  the 
elucidation of structures o f alloys by  X -ray  analysis are discussed. The 
powder m ethod is recommended for th e  exam ination of alloys. Reference is 
m ade to  the properties of phases on which inform ation is gained by X -ray  
structu ral analysis. R ecent theoretical trea tm en t o f th e  theory  o f structure  
in  alloys is m entioned briefly.— H. S.
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On Our Knowledge of the States of Metals in  Alloys. W ilhelm Biltz 
(Forschungen « . Fortschrilte, 1935, 11, (23/24), 306-309).—Consists of a 
sum m ary of inform ation about the s ta te  o f m etals in alloys, and  is mainly 
abou t yolumes, heats of form ation, and  compressibilities of alloys.—B. C.

*The Special State of M atter in  Known - Alloys. Stereochemical Considera- 
tions. W ilhelm B iltz and  Friedrich W eibke (Z. anorg. Chem., 1935, 223, (4), 
321-361).—The volume effects o f m etallic atom s on each o ther in both 
compounds and  solid solutions aro tabu la ted  and  discussed. The results aro 
n o t suitable for abstracting.— B. C.

♦Magnetic and Electronic State of Metallic Alloy Crystals and Elem ents. 
U . Dehlinger (Z. Elektrochem., 1935, 41, (9), 657-059).—The sm ali difference 
between the observed and  calculated yalues o f tho m agnetic saturation  
m om ents o f cobalt, niekel, and  copper, and m ixtures of these elements, are 
discussed from the poin t o f viow o f tho ąuan tum  theory. The ferromagnetism 
of iron and  the iron-rich alloys is also considered.— B. C.

*The Transition from Metallic to Heteropolar Linkage. U . D ehlinger (Z. 
Elektrochem., 1935, 41, (6), 344-346).—The la ttice  types o f the phases of 
sim ple atom ie ratios th a t  form between alum inium  and  yarious o ther m etals 
are re la ted  to  the electronic structures of the  m etals. The existence of 
heteropolar linkages between m etals, and  tho conseąuent existence of inter- 
m etallic compounds having non-m etollic properties, is also considered.—B. C.

*On the Theory of Metallic Linking.— II. P au l Gombas (Z. P hysik, 1936, 
100, (9/10), 599-614).—See M et. Abs., th is yol., p . 245. A  fu rther contribution 
to  th e  m athem atical theory  of inter-atom ic forces in  m etals : th e  calculation 
of heats o f sublim ation. T he fonnulae dcduced are applied to  the calculation 
of tho la tticc  constants, tho  la ttice  energies, and  the heats o f sublim ation of 
potassium , rubidium , and  esesium. The results are in  satisfactory agreem ent 
w ith  the esperim ental yalues.— P. W. R .

Problems of the In ternal Physics of Materials. Georges-A. Homes (Congres 
Internat. M ines M U . Geol., Section de Metallurgie, 1936, 2, 323-327 ; and  Eev. 
M U ., 1936, 33, (11), 641-645).—The uses o f X -rays for studying tho  internal 
struc tu re  of m etals and  also for detecting flaws are briefly reyiewed. Exam ples 
o f X -ray  diffraction photographs showing th e  effects of deforming and  anneal
ing a  single crystal o f zinc and  a  polycrystalline sample o f copper are included.

__J  Q

*On the Atomie Forces of Solid States [— I-II]. W eng W en-Po (Phil. M ag.,
1936, [vii], 22, (145), 49-68).—Tlieoretical. The relations between the elastic 
constants and  th e  atom ie forces in  solids are discussed, and  th e  theory  is 
deyeloped. The compressibilities, coeffs. o f therm al expansion, melting 
points, and  specific heats aro dealt w ith , and  the experim ental constants for 
m etals and  salts are compared w ith  those expected from  the theory.

— W. H .-R .
*On the Atomie Forces of Solid States.—H I. W eng W en-Po [Phil. Mag.,

1936, [vii], 22, (146), 281-286).—Cf. preceding abstract. The theory  is 
deyeloped w ith reference to  the repulsive forces between atom s in  solids, and 
melting point phenomena.—W . H .-R .

fZeitschrift fiir Kristallographie. Erganzungsband H. Strukturbericht 
Band H . 1928-1932. C. H erm ann, O. Lohrm ann, and  H . Philipp  (Z. K rist., 
1936).—The second yolum e of th e  S truk tu rberich t (S.B. I I )  covers the g reat 
m ajority  o f th e  papers on X -ray  crystal structure  analysis published in  the 
period 1928-1932. F o r completeness i t  m ust, however, be used in con- 
junction  w ith  the  first yolum e (S.B. I), sińce, in  generał, if  papers in  the period 
1928-1930 were included in  S.B. I , they  are no t repeated  in  S.B. I I ,  w hilst the 
la tte r  contains references to  some early papers accidentally om itted  from 
th e  first yolume. The yolume S.B. I I  is diyided in to  three m ain p arts , dealing 
w ith  inorganic compounds, alloys, and  organie compounds, respectiyely. The
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distinction  betw een th e  inorganic compounds and  alloys is inevitably no t 
a sharp  one, and  substances such as selenides, tcllurides, arsenides, antimonides, 
and bism utliides are included in  th e  inorganic p a rt, although m any are con- 
stituen ts  o f well-kńown alloy system s. The generał arrangem ent follows 
th a t o f S.B. I .  Types of structure  n o t illustrated  in  S.B. I  are illustrated  
clearly a t  th e  beginning of S.B. I I ,  th e  generał na tu rę  o f each structure being 
explaincd w ith  special reference to  one or tw o exampłes. Tlie substances 
are th en  classified, and  a  complete sum m ary given of all X -ray  w ork bearing 
directly on crystal struc tu re  in  the period conccrned; results from  th e  electron 
diffraction m ethod  are also included when these bear directly on crystal 
s tructu re . The discussion is critical, and  in  some cases m istakes in  original 
calculations liave been noted  and  corrected. The wliole w ork is o f tho 
greatest value, and  when th e  index is available, i t  should become th e  standard  
work o f reference. H eft I ,  pp. v ii-x x iv  and  1-96. This num ber contains 
illustrations, and  discussions of types o f struc tu re  n o t described in  S.B. I. 
These include th e  structures of gallium, a- and  (3-manganese, and  (3-timgsten, 
of several carbides, sulphides, arsenides, borides, and  phosphides, as well as 
th a t  o f  th e  com pound AuCd. H eft I I ,  pp . 97-256. The rem aining types of 
structure  are illustrated , b u t do n o t refer to  alloys. P p . 162-206 refer to  
work on th e  crystal s truc tu re  of tho elem ents, including m any o f the m etals. 
Pp. 207-242 refer to  the  structures o f compounds of form uła A B ,  and include 
m any sulphides, selenides, tellurides, nitrides, phosphides, carbides, silicides, 
and borides w hich are of m etallurgical in tercst. The rem aining pages deai 
w ith halides and  hydroxides o f form uła A  U2. H eft I I I ,-p p . 257—116. Pp. 257- 
286 deal w ith  compounds of form uła A B 2, and  pp. 287-328 w ith  compounds 
of the m ore generał type A mB n. These include m any com pounds of m etals 
w ith  m etalloids (carbides, antim onides, &c.) wliich are o f direct m etallurgical 
interest. The rem aining pages deal first w ith  compounds which contain 
more th an  tw o kinds of atom s b u t no complex radicals (some double sulphides 
are included), and  then  w ith  m ore generał compounds o f inorganic chem istry. 
Heft I V ,  pp. 417-598. These pages deal w ith the more complicated compounds 
of inorganic chem istry.—W . H .-R .

I V — CORROSION

(Continued from pp. 459—IGO.)

*On Corrosion Tests on Pure Aluminium and A lum inium  Alloys. E . 
Zurbrugg (Korrosion V. Bericht iiber die Korrosionstagung 1935 ,1936, 100-108 ; 
discussion, 108-110).—Cf. M et. A bs., th is vol., p . 459. The results obtained 
in corrosion tests  in  distilled wra te r, tap-w ater, and  artificial sea-w ater in  the 
presence of sm ali am ounts o f copper salt, on 99-3% alum inium , D uralum in, 
and three alloys containing manganese, magnesium , and  Silicon are shown 
graphically  and  in  photographs of th e  specimens. A eration of tho corrosivo 
m edium  w ith  carbon dioxide results in  severo corrosion s ta rtin g  from  the cu t 
edges and  la te r  in  the developm ent o f blisters and  flaking o f the sheet. This 
behaviour is show n even by  th e  sea-w ater resistan t m anganese-m agnesium - 
alum inium  alloy. The presence of cven as little  as 0-5 m g./litre  o f copper 
produces severe local corrosion irrespective o f th e  p sl o f th e  solution between
5 and  8 ;  lead  in  solution is alm ost as deleterious.—A. R . P .

*On the Influence of the Purity  of Aluminium on the Corrosion in  Hydro- 
chlorie Acid of Different Concentrations. W . J .  M uller and  E . Low 
(A lum in ium , 1936, 18, (10), 478-486).—The ra te  o f dissolution of alum inium  
of pu rity  yarying from  99-355 to  99-998% in 0- l-6iY-hydrochlorie acid was 
determ ined in  th e  Palm rcr appara tus and  the results are recorded in  num erous 
tables and  graphs and  discussed from  a  theoretical po in t o f view. The purest
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grado of alum inium  is n o t a ttacked  by  acid more d ilu te  th an  4.N ; w ith  lower 
grades of alum inium  there is always a  period of induction  before dissolution 
commences. The course of tho dissolution curves is n o t in  accord w ith  the 
sim ple theory  of local elem ents, w hich also does n o t explain th e  induction 
period.—A. 11. P .

Non-MetaUic Inclusions in Aluminium and Their Influence on Its Corrodi
bility. L . T ronstad  (Kongdige Norslce Yidenskabmics Selskabs, 1935, 1, (19),
1-30).— [In  English.] See M et. A bs., th is vol., p. 203.— L. A. O.

♦Study of the Corrosion in  Nitric Acid of Welded and Riveted Aluminium 
Seams. S. M. Gelman and  I . O. K azen (Khimicheslcoe Mashinostroenie (Chem. 
Machinę Building), 1936, (4), 26-30).— [In  Russian.] T he results are recorded 
of corrosion tests on gas-welded and  electrically welded joints in  3 mm. 
sheets of a  0 '93%  coppcr-alum inium  alloy in  95, 75, 55, 40, and  20%  nitric 
acid a t  room tem perature, 25° and  60° C., w ith and  w ithout stirring, elongation 
before and  after the te s t being m easured. Gas-welded jo in ts corroded least 
under all conditions. W ith  riveted joints holes formed by corrosion round  the 
rivets. Aluminium appara tus can be used for 95, 75, and  55%  nitric  acid 
up  to  60° C. proyided th a t  th e  joints are gas-welded, b u t corrosion is higher in 
55 th an  in 95 aud 75%  acid.—N. A.

♦Alum inium Alloys in  the M anufacture of K itchen TJtensils. M. N . Rozov 
(Legkie M elalli (Light Metals), 1936, (4), 43).— [In  Russian.] The corrosion 
in  3%  brine and 1% oxalic acid o f Alclad and  of alum inium  alloys containing 
(a) copper 1-58, (b) m anganese 1-37, or (c) m anganese 142  and  magnesium
0-20%  was inyestigated. The corrosion-resistanee of (6) is abou t equal to 
th a t  of pure alum inium , b u t th e  m echanical properties are in ferio r; th e  alloy, 
however, is suitable for the m anufacture of k itchen utensils by stamping.

— D. N. S.
On the Corrosion-Resistance of H ydronalium Especially Towards Sea-W ater.

G. Siebel (Korrosion V. Bericht iiberdie Korrosionstagung 1935, 1936, 110-113; 
discussion, 114-116).— See M et. Abs., th is vol., p . 8.—A. R . P .

♦Resistance of Hydronalium Castings to Corrosion. G. Siebel (A lum inium ,
1936, 18, (10), 511-518).— Corrosion tests  in  alkaline solutions and  in  sea- 
w ater show th a t  H ydronalium  alloys have an  ex traordinarily  good resistance 
to  corrosion by sea-w ater owing to  the sm ali po ten tial difference between the 
yarious phases : in  conseąuence of th is th e  heterogeneous alloy w hether in  the 
cast or h eat-trea ted  condition behaves ju s t as satisfactorily  as th e  homo- 
genized alloy. The presence of micro-pores, due to  th e  phenom ena of 
crystallization, m ay  produce local corrosion, b u t the ir form ation m ay be 
prevented  by a d d i t i o n  of 1%  of S il ic o n  to  the alloy.— A. R . P.

♦Relation Between Corrosion-Resistance of M agnesium-Aluminium Alloys 
and the Properties of Their Surface Films. B. I. R im m er (lzvestia Akademii 
N auk  S .S .S .B . (Buli. Acad. Sci. U .R .S .S .), 1935, [vii], (10), 1399-1410).— 
[In  Russian.] The densities were determ ined of alum inium  alloys w ith  5-0,
24-8, 33-6, 48-0, 74-0, an d  95-7% magnesium , and  of the oxide m ixtures ob
tained by  heating the powdered alloys a t  800°-1000° C. In  all cases except 
pure magnesium the yolume o f th e  oxides is greater th an  th a t  o f th e  alloy. 
Oxides w ith  a  sm ali magnesium content are only slightly hygroscopic, the 
hygroscopicity inereasing to  a  m axim um  w ith  th e  oxides given by alloys w ith 
70-95%  magnesium. Corrosion tests in  3%  sa lt solution and  in  a ir o f 75,
84, and  95%  R .H . showed th a t  th e  resistance o f the alloys to  corrosion depends 
chiefly on the hygroscopicity o f th e  surface oxide film.—N. A.

♦On the Question of the Stability of M anganese-Aluminium Alloys Against 
Chemical and Atmospheric Influences. W . H elling (A lum in ium , 1936, 18, 
(10), 473-477).—The loss in  w eight o f alloys o f alum inium  w ith  manganese
1-3, iron 0-12-0-3, and  Silicon 0-17-04% w as determ ined in  th e  following media: 
0-05 an d  0-5%  sodium  hydroside solution a t  20° C .; 40%  acetic acid a t  50° C .;
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2%  sulphur dioxide solution, 2%  sulphuric acid, an d  a 4 : 4 : 1  m ixture of 
nitric acid, w ater, and  hydrochloric acid a t  20° C . ; flue gases containing 
sulphur dioxido a t  100° C .; w ater vapour in  a  cooling tow er a t  40° C .; 
M.B.V. solution a t  95° C .; an d  3%  sa lt solution containing 1%  of hydrogen 
peroxide a t  20° C. The results, given in tables and  graphs, show th a t  w ith  
inerease in  the manganeso con ten t tho resistance to  corrosion by  caustic 
alkalis inereases, whereas th a t  by  sulphurous and  sulphuric acid decreases; 
in all acid  solutions alloys annealed a t  600° C. behave b e tte r  th an  those 
annealed a t  400° C. In  th e  oxidizing sa lt te s t by  fa r  tho m ost resistan t alloy 
is th a t containing m anganese 3, iron 0T 8, and  Silicon 0-32% , especially a fter 
annealing a t  400° C.— A. R . P .

f  Corrosion-Resistant Aluminium Casting Alloys. R . S terner-R ainer 
(A lum inium , 1936, 18, (9), 408-415).—The composition and  properties of 
commercial corrosion-resistant casting  alloys o f a lum inium  are tabu la ted  
and the efiect o f various alloying constituents on the behaviour o f alum inium  
alloys is discussed.—A. R . P.

*X-Ray Exam ination o£ the Oxidation o£ Cobalt a t High Temperatures. 
V. I . A rharoy and  Z. A. Voroshilova (Zhurnal Tehnicheslcoy F izik i (J. Tech. 
Physics), 1936,6, (5), 781-782).— [In  R ussian.] Scalę on m etallie cobalt during 
oxidation a t  385°-800° C. consists prim arily  o f eobaltous oxide as an  inner layer 
adhering to  the  m etal and  covcred w ith  a film o f Co.,0.,. I t  is possiblo th a t  th is 
is covered w ith  a  film of Co20 3, w hich is too th in  to  be detee ted  by X -rays. 
The ra te  o f grow th of th e  CoO layer inereases w ith inerease of tem p e ra tu re ; a t  
relatiyely low tem peratures th e  proportion of Co3Orl in  th e  film is g reater.—N . A.

*On the Oxidation o£ Copper a t H igh Temperatures. V. I .  A rharoy and 
Z. A. Voroshilova (Zhurnal Tehnicheskoy F izik i (J. Tech. Physics), 1935, 5,
(9), 1625-1628).— [In  Russian.] Copper oxide is stablo below 375° C. B e
tween 290° and  490° C. the  ra te  o f oxidation of copper inereases regularly w ith 
the tem perature, th e  oxide film formed being alm ost entirely  cuprous oxide. 
The black film of cuprie oxide formed on the surface of a 4-lir.-old scalę is so 
thin th a t  i t  gives no lines of its  own in th e  X -ray  diagram . O xidation of 
copper apparen tly  alw ays begins w ith th e  form ation o f a  cupric oxide film, 
below w hich a  cuprous oxide is then  formed.—N . A.

*Phenomena Aceompanying the Atmospheric Ctódation of Copper a t 500°- 
800° C. S. P . Gvozdov (Metallurg (Metallurgist), 1936, (5), 57-60).— [In 
Russian.] On heating copper a t  500°-750° C. in  a ir on a  film of cuprous 
oxide a  needle-shaped erystal perpendicular to  tho surface is formed having a 
velvety black appearance; a t  above 750° C. th e  points o f th e  crystals sin ter 
into a  grey crust in  which, on cooling to  700°-800° C., crystallization centres 
appear followed by spreading o f the ncedle crystals irregularly oyer the  surface. 
The black colour o f th e  velvety  film is an  optieal iłlusion sińce tho  indiyidual 
crystals are tran sp a ren t and  have a  reddish tin t. A bnorm al oxidation of 
copper a t  certain  tem peratures is connected w ith  th e  aboye-m entioned 
phenomena.—N. A.

♦Influence of Im purities on Oxidation of Copper a t High Tem peratures.
S. P . Gvozdov and  N . N . N agornoy (Metallurg (Metallurgist), 1936, (6), 78 - 
82).— [In  Russian.] The ra te  o f oxidation a t  950°, 900°, and  840° C. follows

a  parabolic law, th e  law  of chemical reaction ra tes  (log K  — -\- const.)

being inapplicable. The grow th of th e  oxide film has a  sharply  defined la tera l 
efiect. Tho orientation  of th e  cuprous oxide crystals does n o t follow th a t  o f 
the original copper.—-N. A.

*The Rate of Oxidation of Metals a t High Temperatures. Nickel, Copper, 
Iron, Brass. A lexandre K rupkow ski and  Jean  Jaszczurow ski (Congrcs 
Internat. M ines M U . Okol., Section de Metallurgie, 1936, 2, 329-336; and 
liev. M it.,  1936, 33, (11), 646-653).—The ra te  o f oxidation of m etal plates 
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3-5 cm. long b y  2-1 cm. w ide has been followed b y  observing the ir increase 
in w eight when suiTounded by  a  furnace and  suspended from  one arm  of a 
balance. A t each tem perature  studied, the parabolic form uła w- — kt, where 
w is th e  increase in  w eight in  tim e t and  k is a  constan t, was followcd exactly , 
indicating  th a t  oxidation  is determ ined by  the  resistance of the oxide film to

diffusion. Taking k =  ce th e  values found for c and  A , respectively, were 
0-95 g rm .cm r2 m inutę-1 and  43,420 cal.mol.-1 for nickel between 900° and 
1200° C., 6-96 and  40,560 for copper betw een 750° and  1070° C., and  1-77 and 
49,990 for brass (29-2% zinc) betw een 530° and  800° C. Below 700° C., 
th e  ra te  o f osidation  o f copper departs from  th e  above relation , probably 
owing to  the form ation of CuO in place of the Cu20  produced a t  higher 
tem peratures. Sim ilarly, brass shows deviations in its  ra te  o f oxidation above 
800° C., probably on account of an  increase in  the yapour pressure o f th e  zinc. 
The oxidation of iron was also studied. A bibliography As appended.—J . C. C.

♦The Rate o! Solution of Copper in  Dilute Aąueous Reagents. Cccii V. K ing 
and Lillian W eidenham m er (J. Am er. Chem. Soc., 1936, 58, (4), 602-607).— 
Tho ra te  o f solution o f polycrystalline copper from a ro ta ting  cylinder was 
measured in solutions of acetic acid and  various oxidizing agents, especially 
hydrogen peroxide and  quinone, and  also in  solutions of ferric chloride and 
n itra te , w ith th e  addition of hydrochloric acid. F rom  th e  tem perature  coeff., 
yariation in  ra te  w ith  ro tational speed, effect o f changed yiscosity, and  a 
comparison of tho ra te  w ith  th a t  for o ther m etals dissolving in  acid solutions, 
i t  is coneluded th a t  the ra to  in  the ferric sa lt solutions is largely diffusion- 
controlled. In  th e  acetic acid solutions th e  rate  m ay be entircly  o r partly  
controlled by th e  ra te  o f th e  chemical re ac tio n ; in  some o f theso solutions 
surface coatings m ay mechanically p reven t acccss of reagen t to  th e  copper 
surface or otherwise change the character o f the reaction.—S. G.

♦Influence of H eat-Treatm ent on Fatigue and Corrosion-Resistance of 
Aluminium Bronze. (M usatti and  D ainelli.) See p. 509.

♦Cause of Intensive Corrosion of Eąuipm ent [Bronze Valves, &e.] of the 
Soviet Tube Still in the Pyatakov Reflnery. V. F . Negreev and  M. Ś. Arut- 
yunov (N  orosi i Neftepererabołki, 1936, 3, (4), 4 -5 ;  C. Abs., 1936, 30, 7086).— 
[In  R ussian.] The precip itates found in  different sections o f the tube still 
contained sodium chloride 93-02, calcium sulphate 0-94, calcium chloride 
0-36, m agnesium  chloride 0-39, w ater 3-44, and  m ud, coke, &c., 1-22%. 
This precip ita te  w hen taken  up  w ith  w ater showed a  stric tly  acid reaction. 
The chemical analysis o f condensed w ater yielded F e ++ 0-1676 and  Cl-  0-1955 
per litre . A brownisli p recip itate found in the upper p la te  section of the 
bubble tow er was composed o f 27-39-28-94% F e ++ , 0-1-52%  S, and  30-4- 
33-0% Cl- . The bronze valves of the ho t oil pum ps were destroyed through 
th e  high conten t o f active sulphur in  the oil form ing a  sedim ent w ith  copper 
55-94 and  sulphur 16-71%. H ydrogen sulphide separated  during the  distil- 
lation combines w ith  iron forming ferrous sulphide. H ydrochloric acid 
present in  the vapours acts w ith  ferrous sulphide form ing ferrous chloride 
and  w a te r ; th e  separated  hydrogen sulphide reacts again w ith  a fresh 
surface of iron facilitating th e  form ation o f ferrous chloride in  th e  presence 
o f hydrochloric acid. These difficultics can be overcome by proper dehydra- 
tion  and  trea tm en t o f th e  crude oil w ith  am m onia, w hich should be adm itted  
in to  th e  bubble tower.— S. G.

♦Studies on the Corrosion of Condenser Tubes (Second Report). Tomojiro 
Tanabe and  Goro Koiso (J. Soc. Mech. Eng. Japan, 1934, 37, (208), 506- 
516; Jap . J .  Eng. Abs., 1936, 14, 29).— [In  Japanese.] Gives (1) th e  results 
o f corrosion tests on condenser tubes o f various m aterials inserted in  a  specially 
eonstructed model condenser; (2) an  exam ination and  consideration o f some 
condenser tubes used in  Ja p a n  an d  a b ro a d ; (3) results obtained by  the je t
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te s t on tho coppcr-zinc system  and  some o ther copper a llo y s; an d  (4) studies 
on tho  form s of corrosion, and  corrosion phenom ena in  generał.—S. G.

*A Study of the Phenomena of Abnormal Corrosion in  Condenser Tubes. 
Kurazo Fukagaw a and  Ken-iehiro K am eyam a (Rikwagaku-Kenhyu-jo Iho  
(B uli. Inst. Phys. Chem. Res. Tohjo), 1935, 14, (12), 1246-1261).— [In  
Japanese.] Briefly reports tho results o f an investigation carried ou t a t  
yarious electricity p lants and  on steam boats.—S. G.

Cleaning [Brass Tubes of] Colliery Condensers. P . A. R ed ford (Colliery 
Eng., 1936, 13, (148), 207).—M echanical m cthods for rem oying deposits 
from brass condenser tubes usually  result in  scoring. The loss o f m ateriał 
in ordinary solvent cleaning w ith  d ilu te hydrochloric acid is considerable, and 
a g raph illustrates the beneficial effect of in troducing sm ali am ounts o f colloidal 
m ateriał in to  th e  acid.—P . M. C. R .

Recent Deyelopment in  Condenser Tubes. ------  (Mech. Eng., 1935, 57,
(10), 628-630).—A bstract o f Progress R epo rt No. 8 of th e  A.S.M.E. Special 
R esearch Comm ittee on Condenser Tubes, presented Dec. 1934. The 
experim ental condenser test? carried ou t by th e  U.S. N aval Engineering 
E xperim ent S tation  a t  Annapolis are described, as are a series of im pingem ent 
tests in  a  modified type  of apparatus. A  report on p itting  from an  industrial 
research laboratory  is sum m arized .' The performance of seyeral recently- 
developed alloys is reviewed.—P . M. C. R .

Brass Tubes in  the Java  Cane Sugar Industry. P . H onig (Korrosion u. 
Metallschiitz, 1936, 12, (11), 310-312).— Corrosion o f th e  brass tubes of pre- 
heaters and  evaporators in  sugar factories m ay be caused by acid gases (carbon 
dioxide and  sulphur dioxide) in  th e  presence of traces o f oxygen which cause 
dezincification, by traces o f hydrogen sulphide which sulphidizes th e  copper, 
and by th e  presence o f ferric oxidc particles which a tta ck  the zinc and  render 
the tubes b rittle . R apid  m ovem ent of the sugar syrup or the presence therein 
of a ir bubbles or suspended m a tte r m ay causo serious erosion of the tubes. 
The m ost satisfactory tube m ateriał is 70 : 30 brass free from antim ony, lead, 
arsenie, and  iron, and  having a uniform fine-grained structu re  (grains 0-03- 
0-04 m m .).— A. R . P .

*Tube Corrosion [Copper, Bronze, Brass] in  the Sugar Industry. W . K ohler 
(Korrosion u. Metallschutz, 1936,12, (11), 312-331).—Tlie behaviour o f copper, 
bronze, and  various brass tubes in  acid and  alkaline solutions and  in  yarious 
syrups obtained in  sugar refining was inyestigated. Tables and  graphs are 
given showing th e  relative and  absolute rates o f corrosion in  0-lAr-hydro- 
chloric acid and  0-liV-potassium hydroxide solution and  th e  potentials of the 
yarious alloys in  these solutions and  in  sugar syrups after yarious tim es of 
immersion. The appearance of tubes exposed to  these liąuids is illustrated  
by num erous photographs in eolour, and  characteristic corrosion phenom ena 
are also illustrated  by cross-sections of th e  tubes and  micrographs of th e  
corroded parts. The results indicate th a t  corrosion of preheater tubes is 
chiefly o f an  electrochemical o r chemical na tu rę  and is rarely  caused by erosion 
due to  suspended m a tte r  in  th e  syrups. Copper an d  fine-grained 70 : 30 brass 
showed an  excellent resistance to  a ttack . Special brasses appeared to  have 
no adyantage sińce the  walls o f the tubes rapidly became coated w ith  a pro- 
teetiye layer o f non-sugars. F o r use w itli dilute syrups containing sulphur 
dioxide or carbon dioxide 00 : 40 brass w ith  0-4% chromium and  70 : 29 : 1 
nickel-brass gaye th e  best results sińce these alloys ąuickly developed a 
protective film.—A. R . P .

*Summary of M emoranda and Other Inform ation Submitted to the [Cor
rosion] Committee [of the Iron  and Steel Institute] [Corrosion in  a  Sugar Beet
Plant]. ------ (Iron Steel In s t. Special Rep. No. 13 (4th R ep. Corrosion Cttee.),
1936, 235-240).— Corrosion o f baffle plates (steel) and  in tem al fittings of dry- 
ing drum s through which combustion gases are  passed is a ttrib u ted  to  eon-
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densation. I n  conyeyors for wet pulp copper coatings on spindles, rubber 
coatings on tlio scrcws, and  linings of phosphor-bronze or copper in the 
channel oyercam e corrosion troublcs. In  pum ps, phosphor-bronze iinpellers 
gave th e  best results. R esults o f immersion tests o f yarious m etals and  alloys 
in  th e  process w ater are given.—H. S.

Corrosion Damage in Beet Sugar W orks. H . Claassen (Korrosion u . 
MełaUschutz, 1936, 12, (11), 305-307).—Causes o f corrosion of steel and  brass 
p lan t in beet sugar factories aro briefly discussed. A ttcn tion  is direeted to  
the corrosive effects of am m onia, sulphur dioxide, and  carbon dioxide in the 
syrups and yapours therefrom  and  means for avoiding these difficulties are 
indicated.:—A. R . P .

The Im portance of p K M easurements w ith Reference to Their Practical 
Use in the Sugar Industry. G. Goli no w and  F . T od t (Korrosion u . Metali- 
schutz, 1936, 12, (11), 307-310).—T he im portance of pR control in restraining 
the corrosion of m etal parts  o f sugar evaporators is emphasized.— A. R . P .

♦Corrosion of W ater Pipes of Lead and of a New Lead Alloy. E . Sorrentino 
an d  R . In to n ti (A nnali Chim. applicata, 1936, 26, (9), 385-398).—The 
corrosive action of various potable w aters on comm on lead and  on an  alloy 
of lead  w ith  cadm ium  0-75 and  arsenie 0-1%  was inyestigated. The alloy 
has a greater streng th  and  more resistance to  corrosion th a n  ordinary  lead, and 
pipes made of i t  can therefore haye th in n e r walls. Dissolved silica and  carbon 
dioxido produce tho greatest corrosive action  whereas some dissolyed salts 
have an  inhibiting effect. Tho m echanism  o f the action  of tho yarious 
constituents o f w aters on lead is discussed a t  some length .— A. R . P .

*The Corrosion of Lead and Iron  by Solutions of Potassium  Chloride Con
taining Sodium Chloride, Potassium  Chlorate, and Sodium Hydroxide. S. S. 
Shaibm an an d  A . V. Baleey (K alii, 1936, (5), 43 ; C. Abs., 1936, 30, 7087).—■ 
[In  R ussian.] L ead and  iron were tes ted  in  a  solution of potassium  chlorido 
300-350, sodium chloride 80-120, potassium  chlorate 50-70, and sodium 
hydroxide 0 -3  grm ./litre , a t  95°-105°. Tho corrosion of iron in  solution 
w ithou t sodium liydroxide a fte r 3 days was 349 g rm ./m .2 and  w ith  sodium 
hydroxide none. The corrosion of lead  in  solution w ithou t sodium hydrox- 
idc a fte r 9 days was 16 grm ./m .2 an d  w ith  sodium  hydroxide 31 grm ./m .2.

— S. G.
♦Anodic Corrosion of Lead Cable-Sheaths in  Manhole W ater. Mosaku 

Iw asa (Ren. Electrotech. Lab. Japan, 1934, (361), 1-17).— [In  Japanese, w ith 
English sum m ary.]—S. G.

♦On Cable-Sheaths Subjected to Solutions of Various Salts. K oei Sasaki 
(J. Inst. Teł eg. Teleph. Eng. Japan, 1934, (139), 702-710).— [In  Japanese.] 
The corrosion of cable-sheath depends on th e  density  o f the out-going cable- 
sheath  current, and  is also connected w ith  the natu rę  and  chemical con
stituen ts  o f the  w ater surrounding th e  buried cable. S. describes th e  sta te  of 
corrosion of eable-sheaths in solutions o f yarious salts an d  in  n a tu ra l and 
pure w ater. The specimens used were pieces o f lead cable-sheath, 10 x  10 X
0-1 cm ., o f th e  composition lead  97 and  tin  3% . The solutions were 
sulphuric, n itric, hydrochloric, and  oxalic acids, sodium chlorido, and 
calcium and  sodium hydroxides, each solution being o f 6 different densities 
o f 0 -1 ,0 -3 ,0 -5 ,1 , 3, and  5%  by weight. The sheaths were subm erged for from 
1580 to  1640 hrs. Sulphuric acid had  th e  least and  nitric  acid  the greatest 
corrosion effect. The ex ten t o f corrosion is sm aller in  th e  horizontal th an  in 
th e  yertical subinergence tes t.—S. G.

♦On a  Method for Producing a Good Protectiye Film  on Magnesium Alloys.
S. Goto an d  H . A sada (Tetsu-to-llagane, 1936, 22, (10), 798-800).— [In 
Japanese.] Cadm ium -zinc-m agnesium  alloys containing a  large am om it of 
manganese, e.g. AZG and  AZF, have considerable resistance to  corrosion by a 
3%  sa lt solution. If, howeyer, these alloys are heated  in  a ir a t  abou t 200° C.
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after m achining, the ir surfaces are eovered w ith  a  film which is m uch more 
resistant. The average loss in  w eight o f a  tension test-pieee (35 grm .) o f the 
magnesium alloy containing cadmium 4, zinc 3, and manganese 1-8%, heated 
a t  about 200° C. was 0-9% of its  in itial w eight on immersion in a  3%  salt 
solution for 28 days, and there was a  deerease in  strength  from 23 to  19 kg./m m .2. 
The corrosion, which took place a t  2 or 3 pits, is ascribed to  defects in tho 
film, i.e. p itting  corrosion. An unheated specimen, however, had  a  loss in 
w eight o f 1-3% an d  a  reduction in streng th  of 7 kg./mm.®; i t  was generally 
corroded over th e  surface. Cadm ium -m anganese-m agnesium  and  z inc- 
m angancse-m agnesiuin alloys o f num erous compositions were prepared to  
study  the  effects o f cadmium and  zinc on tho film. The alloys were heated 
a t 150°, 200°, 250°, and 300° C. and  their corrosion-resistance compared 
qualitatively  w ith  unheated  ones by immersion in  a  3%  sa lt solution. I t  
was found th a t  zinc up  to  2%  has no harm ful effect, while cadm ium  up  to 
6%  aids th e  form ation of the film and  th e  greater the manganese content the 
m ore effecthTe is th e  film. The best heating tem perature for th e  production 
of the film is 200° C.— S. G.

*On the New Non-Corrodible Magnesium Alloys. Isam u Igarashi and H yoji 
N akata  (Telsu-to-Ilagane, 1936, 2Ś, (10), 800-813).— [In  Japanese.] The 
corrosion of m anganese-m agnesium  alloys can be alm ost entirely  ovcrcome 
by solution trea tm en t and ąuenching. A ddition o f lithium  im proves the 
corrosion-resistance, b u t o ther elem ents are injurious—zinc, cadmium, and 
bism uth having the least ill effect. Tho corrosion o f theso alloys and  of 
AZM in tho ąuenched and annealed s ta tes is studied.—S. G.

♦Influence of L ight on Corrosion of E lektron “  AZM,”  Im mersed in  Sea- 
W ater from  the Black Sea. V. M. Fakeev ( Vestnick Ingenerov i Tehnikov 
(Messenger Eng. and, Tech.), 1936, (5), 302-303).— [In  R ussian.] T he alloy 
which contains alum inium  7-15, zinc 0-73, and  manganese 0-48% was tested  
for corrosion in daylight, in tho dark , and  in electric light by  th e  hydrogen 
evolution m ethod. In  th e  dark  the ra te  o f corrosion is considerably greater 
than  in ligh t and  rem ains constant, wliereas in light i t  decreases, tending 
tow ards a  lim it.—N. A.

t ( I )  Passivity of Metals. *(2) Experim ental Study of Passivity of Niekel. 
Louis Colombicr (Publ. Sci. Tech. M in . A ir  (Paris), No. 82, 1935, 95 p p . ; B uli.
B .N .F .M .R .A ., 1936, (91)).— (1) A survey (33 pp.) is given of tho present 
knowledgo of th e  passivity  of m etals : liistorical rev iew ; passiv ity  o f iron ; 
passivity of o ther m etals—niekel, chrom ium , alum inium , manganese, tin , 
lead, silyer, thallium , zinc, copper, m olybdenum , tungsten— and a llo y s ; 
theories o f passivity. (2) C.’s own investigation of the passiyity  o f niekel is 
described (61 p p .) ; th is included a  careful study  of its norm al poten tia l and  
its passivation by  oxidizing agenta and  by electrocliemical m ethods. A 
bibliography o f approx. 200 references is given.— S. G.

*High-Temperature Properties of N ickel-Cobalt-Iron-Base Age-Hardening 
Alloys.—n .  (Austin.) See p. 516.

♦Corrosion of Milk Tins in Ocean Transit. W . F . Seyer and  R . J .  Donald 
(Canad. Chem. and M et., 1936, 20, (7), 227-228).—R usting  o f tinp late  milk 
containers in  ocean tran s it is shown to  bc due to  condcnsation of m oisture from 
salt-laden a ir caused by rap id  tem perature changcs; i t  can be prevcnted by 
packing tlie tins in  a ir-tigh t packages made of m oisture-resistant m ateriał, 
e.g. cardboard im pregnated w ith asphalt.—A. R . P .

*Rooflng Paper and Zinc. H . Mallison (Vedag-Buch, 1935, 111-118; B u Ud. 
Sci. Abs., 1936, 9,125).—A  study  was m ade o f the behaviour o f zinc when used 
in juxtaposition  w ith  roofing paper sa tu ra ted  w ith  ta r  o r w ith  asphaltic- 
bitum in. P roducts o f the la tte r  type do no t contain any  chemically actiyo 
phenols known to  have a  corrosive action  on zinc, while those embodying ta r  
raay contain a  sm ali %  o f phenols, although the releyant German standard
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specifications are sovercly restrictive in this respect. Specimens of each type 
of paper were applied to  onc-half o f ono surface of zinc sheets, sim ilar to  thoso 
used in roof construction, th e  ta r-sa tu ra ted  paper being fixed by m eans of a 
h o t- ta r coating, and a  ho t asphaltic-b itum in  coating being used for th e  paper 
o f th a t  type. A fter esposure to  th e  w eatlier for 4  weeks th e  exposed surfaces 
of neither set showed any  deterioration. On rem oval o f th e  paper coatings, by 
means of an  organie soIvcnt, th e  surfaco of tho m etal beneath  showed no 
liarm ful effect in e ither case. A sim ilar series o f experim ents was carried ou t 
in wrhich the  coatings were attachcd  only to  the edges o f the zinc sheets, thus 
forming a so rt of pocket. These were exposed to  tlie w eather for some weeks 
and i t  was found th a t  whereas w ater had  collected in  the pockets, th e  sheets 
cxliibited a  typical w'hite corrosion product, a  result o f reaction betw een zinc 
oxide, carbon dioxide and  w ater, while th e  uncoated p a rts  o f th e  surfaces were 
unaffected. I t  is concluded, therefore, th a t  where zinc is used in  juxtaposition 
w ith roofing papers precautions should be taken  to  p reven t th e  accum ulation 
of standing w ater or places in which condensed m oisture m ight eollect. An 
instance is described of corrosion of th is type  in a  building.— S. G.

♦Injury to Zinc Guttering by Bituminous Roofing Felt. E . Deiss (F edag- 
Buch, 1936, 123-135; B uild, Sci. Abs., 193G, 9, 266).— Cf. M et. A bs., th is vol., 
p. 362. Owing to  its m arked durab ility  on exposure to  w eather, zinc is widely 
used for roofings, guttering, rainw ater down-pipes, and  th e  clothing o f structu ral 
elements. I ts  useful life when used for guttering  is eommonly reckoned a t
15 years, although there are cases where i t  has behaved well for tw ice as long, 
whilo roofing has been known to  las t for 50 years w ithout replaccment. 
R ecently, however, there have been cases in  Germ any in wrhich zinc guttering 
or th e  like, when used in coujunction w ith  bitum inous roofing m aterials, has 
shown m arked deterioration a fter 2 or 3 years’ service. Several instances are 
described in  detail, and  i t  is established th a t  th e  severe corrosion is no t 
a ttribu tab le  to  poor ąuality  o f the m etal o r to  air-borne com bustion products, 
b u t occurred in  those situations on the buildings w hich received the greatest 
am ount of sunlight. I t  is shown th a t  tho combined action o f sunlight, 
moisture, and  atm ospheric carbon dioxide results in  tho form ation of an  acid 
decomposition p roduct o f th e  b itum in which w hen w'ashed in to  the g u tte r
ing, &c., has a  m arkedly corrosive action on zinc. I n  th is connection reference 
is made to  W alther’s investigations (Od u. KoMe Erdol u. Teer, 1936,12, 191).

—S. G.
Corrosion Tests on Galvanized Sheet. F ranz Schreiber (Illust. Zeit. Blech- 

industrie, 1936, 65, (38), 1130-1131).—A eriticism of tho review of testing 
m ethods by Riidecker and  H aarm ann (see M et. A bs., th is vol., p. 459).

—P . M. C. R .
Corrosion of Bearing Surfaces. Cliristopher H . B ierbaum  (Mech. Eng.,

1935, 57, (4), 239-240).— The acid constituents produced in lubrieating oils 
by oxidation exert a  slight b u t definito corrosive effect on bearing alloys. 
This, if  selective, m ay be beneficial, b u t tlie generał corrosion due to  eertain 
sulpliur compounds and  fa tty  acids is usually sim ply destructive.

—P . M. C. R.
♦Research on Thin Layers o£ Tin and Other Metals. II .—The Corrosion o! 

Metals [Tin, Copper, and Lead] by Technical Insulating Oils. P . J .  Haring- 
huizen and  D . A. W as (Proc. K . A kad. Wet. Amsterdam, 1936, 39, (2), 201- 
214 ; and Tech. Publ. Internat. T in  Res. Develop. Council, Series A , 1936, (35),
16 pp.).— [In  English.] B y evaporation in  a high vacuum , m etallic films were 
prepared sufficiently th in  for them  to show appreciable transm ission of light. 
T he films were then  exposed to  technical insulating oils a t  20° and  60° C., and 
tho corrosion was estim ated by the increase in  the  transm ission. W ith  tin , 
lead , and  copper, th e  initial ra te  o f corrosion a t  first diminishes rapidly, 
indicating th a t  a surface film is being bu ilt up. W ith  tin  and  lead, the film
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is durablo, and  the ra te  o f corrosion diminishes eontinually. W ith  copper the 
film appears to  b reak  down or to  bo continuously destroyed, and  the corrosion 
continues w ith  a  fluctuating velocity. Tho velocities of corrosion were no t 
related to  the  conccntrations o f the acid formed on tho  deterioration of th e  oil. 
A diffusion theory  is deyeloped on th e  assum ption th a t the concentration of 
the agent producing the  actual corrosion is sm ali in  comparison w ith  th a t  of 
the ayailablo acid.—W. H .-R .

♦Inyestigation of the Corrosion of Metals by Non-Electrolytes. I.— The Action 
of Light Hydrocarbon Fuels on Metals and Alloys. L. G. G indin and  R . S. 
A m barzum jan (Izvestia A kadem ii N a u k  S .S .S .R . (Buli. Acad. Sci. U .R .S .S .),
1935, [vii], (10), 1385-1397).— [In  Russian.] The action o f petro l was in- 
yestigated on alum inium  (Si 0'23, Fe 0-32% ), D uralum in (Cu 3-74, Si 0-2, 
Fe 0-43, Mg 0-94% ), alloy No. 11 (Mg 3-15, Mn 1-0, Fo 0-29, Si 0-17%, 
rem ainder Al), A m erican alloy (Cu 7 41 , Si 0-08, Fe 0-27%, rem ainder Al), 
magnesium (traces S i; 0-12% Fe), zinc (Fe 0T 9, Cu 0-09, P b  1-0%), copper 
(traces o f Bi and  Sb), brass (38-88% Zn), bronze (10% Sn), carbon steel, and 
stainless steel. I t  m ay be assum ed tlm t aviation  petro l does n o t affect the 
above m etals and  alloys, even a fter being sa tu ra ted  w ith w ater a t  14° C.

—N . A.
♦Inyestigation of the Corrosion of Metals by Non-Electrolytes. H .—Action 

of Light Hydrocarbon Fuels on Metals and Alloys. L. G. Gindin, 1 .1 . Torsuey, 
and R . S. A m barzum jan (Izvestia A kadem ii N a u k  S .S .S .R . (Buli. Acad. Sci. 
U .R .S .S .), 1936, [vii], (1), 75-89).— [In  Russian.] Cf. preceding abstract. 
The yigorous a tta ck  on m etals by  cracked petrols is duo to  the ir au to -ox idation ; 
th is is proved oxperim entally in  the  case o f zinc. I t  was established th a t  tho 
a ttack  o f zinc is a  function of acid concentration as also o f resin-forming 
substances in  th e  petrols in  contact w ith  th is m etal. I t  was shown th a t  a  
peculiar film m ay form  on th e  zinc, protecting i t  from a ttack .—N . A.

♦Methods of Testing Materials for Use as Salt-W ater Pipe-Lines in the Naval 
Seryice. W . C. S tew art (Proc. 9th A n n . Conf. Maryland-Delaware Waler 
Sewerage Assoc., 1935, 28 -62 ; discussion, 62-66).— F or comparing the 
behayiour o f m aterials under conditions o f high w ater yelocity short pipę 
sections are ro ta ted  yertically abou t th e ir own axes in  th e  corroding medium, 
the pipo being arranged off centre as regards th e  axes of the ja r  containing 
the medium. F or heating m aterials under conditions sim ulating Iow w ater 
yeloeities tho specimens aro rigidly suspended from hard  rubber holdors 
a ttached to  cross-arms extending across and  above 4 glass jars m ounted in 
an  electrically heated  and  therm ostatically  controlled oil-bath, and  proyided 
w ith pipes passing through th e  oil-bath to  supply w ater and  a ir to  th e  cells 
a t  the appropriato tem p e ra tu re ; in  th is appara tus th e  specimens are moved 
through a circular p a th  in  the yertical piane and  can be to ta lly  im mersed for 
a  p a rt or the  whole o f a  te s t w ith or w ithout electrical contact, so th a t  loss in 
weight and  po ten tial yariations can be determ ined under yarious conditions. 
In  the im pingem ent appara tu s a controlled je t o f w ater is discharged against 
a fiat dise o f th e  m etal in  a  glass vessel m ounted in  an  oil-bath. Some pre- 
lim inary results obtained on pipo m aterials and  soldered joints aro recorded 
w ith photographs o f the corrosion produced. Silyer-soldered jo in ts appear 
from these tes ts  to  be stronger and less liablo to  corrosion th an  joints m ade 
w ith ordinary brazing solders.—A. R . P .

♦Corrosion of Alloys under Conditions of Fibrę M anufacture. M. M. Rom anov 
and O. I . V ehr (Khimicheslcoe Mashinostroenie (Chem. Machinę Building),
1936, (3), 36-42).— [In  Russian.] The resistance of alum inium , iron, cadmium, 
copper, zinc, and  yarious steels and  cast irons to  corrosion in  zinc chloride 
solutions a t  20° and  a t  100° C. depends on th e  p a ; acid  solutions being highly 
corrosiye. Most o f th e  m aterials tested  lost less th an  0-1 g rm ./m .2/h r. a t  
room tem perature. I n  boiling concentrated zinc chloride solution the m ost



542 Metallurgical A bstracts Y ol. 3

resistan t non-ferrous m aterials a r o : electrolytic copper, lead-bronze, and 
m angancse-bronze. Sinco copper in solution is less objectionablo in  fibro 
m anufacture th an  iron, copper allo3'S are recoim nended for tho neccssary 
appara tus.—N . A.

TJse of Corrosion-Resistant Metals and Alloys in Cider Mills. G. W arcollier 
and  J .  T avernier ( I V.  Congr. internat, tech. chim. ind. agr., BruxeU.es, 1935, 3, 
448-454 ; C. Abs., 1936, 30, 7086).—The m etals considered are classified in tho 
following order as regards resistance to  corrosion by c id e r: special steels
A.R.C. 2702 and  U ranus 10, pure alum inium  (99’9%), Monel m etal. A lu
m inium  m etals aro classified as puro alum inium , 99-5% alum inium , and 
Almasilium , alum inium -m anganese. Aluminium and its  alloys aro to  bo 
rejected for strongly sulphited (0-1%) w o rts ; there is a  strong a ttack  a t  tho 
liqu id -a ir-m eta l contac t and tho non-subm erged m etal is corroded moro than  
tho subm erged portion. These m etals have little  effect on tho taste  o f apple 
juice, b u t the tas te  o f cider is dep recia ted ; they  should all be given a  pro- 
tcctive coat.— S. G.

*On the Reaction of Sulphur Dioxide on Metals and Alloys of Soviet Manu
facture. I. J .  K linov and  V. V. A ndreeva (Khimicheskoe Mashinoslrocnic 
(Chem. Machinebuilding), 1936, (4), 31-34).— [In  R ussian.] Tho investigation 
dealt m ainly w ith  steels and  pig irons. Of tho non-ferrous m etals various 
bronzcs were tested—all o f them  proved unstablo to  sulphur dioxide. Lead 
containing 8%  antim ony was particu larly  resistant.—N . A.

♦Corrosion of Metals by W ater and Carbon Dioxide under Pressure. F . H . 
Rhodes and John  M. Clark, J r .  (Indust. and Eng. Chem., 1936, 28, 1078-1079). 
—The ra te  of corrosion of m etals in ąuiescent solutions of carbon dioxide 
under pressure was studied, and  the  expcrim ental proceduro is described. 
The rates of penetration  (in ./m onth) for various non-ferrous m etals, w ith 
carbon dioxide under a gauge pressure o f 450 lb ./in .: are as follow s: brass 
(copper 61, zinc 39%) 2-7 X 10“5, Monel m etal 1-4 x  10~5, m alleable nickel
1-4 X 10-5, electrolytic copper 2-0 X 10-5, D uralum in 1-5 X 10-1, aluminium
2-5 X 10”>, chemical lead 1-4 X 10"1, zino 5-2 X I0“‘. The only m etal which 
showed any p itting  was zino.—F . J .

Corrosion of Metals in  W aterworks Practice. G. W iegand (Korrosion F. 
Bcricht uber die Korrosionstagung 1935, 1936, 35-40; discussion, 4 0 -4 1 ) ; and 
Illust. Zeit. Blechindustrie, 1936, 65, (2), 36-37).—-Copper and  bronze filter 
sieves aro frcąuently  destroyed by  the smali hydrogen sulphide content o f some 
well w aters ; b itum en-coated alum inium  wire sieves liave proved satisfactory 
substitu tes. An example of corrosion of 63 : 37 brass tubes connected to  a 
cast-iron purification vessel is described; considerable dezincification had 
taken  place by the action of the w ater which contained 30 m g./litre o f carbon 
dioxide and  10 m g./litre o f oxygen. The brass tubes lasted  6 years whereas 
pliosplior-bronze replacem ents have shown no corrosion a fter 15 years. Other 
similar examples of corrosion when two dissim ilar m etals wero in  contact are 
described.—A. R . P .

Corrosion by Industrial W aste W aters and Its Prevention. H . Stooff 
(Korrosion V. Bericht iiber die Korrosionstagung 1 9 3 5 ,1936, 41-47 ; discussion, 
47-48).— B rief notes are given of the action of various chemicals in  industrial 
w aste waters on pipes, sumps, &c., o f lead, copper, alum inium , iron, and  various 
non-m etallio m aterials.— A. R . P .

The Handling and Storage of Acids. Thomas J.-D ixon and F rank  Roffey 
(Proc. Chem. Eng. Group (Soc. Chem. Ind .), 1935, 17, 108-113; discussion, 
113-117).—Non-ferrous m etals and  alloys used in  the  handling and storage of 
sulphuric, n itric, hydrochloric, acetic, formie, and  oxalic acids inelude alu
minium , lead, silver, copper, and  a num ber of bronzcs. The m ost widely used 

. of the foregoing are lead, e ither pure or alloyed w ith  antim ony or tellurium ,
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and alum in ium ; tho form er m ainly for sulphuric and  formie acids, the la tte r 
for n itric  and  acetic acids.— P. M. C. R .

♦Organie Inhibitors of Corrosion. Aromatic Amines. Charles A. Mann, 
Byron E . Lauer, and  Clifford T. H ultin  (Indust. and Eng. Chem., 1936, 28, 
1048-1051).—Tests showing tho effect of yarious organie inhibitors on the 
rato of corrosion of m ild steel in  sulphuric acid aro deseribed. Tho arom atic 
amines form salts w ith corroding acids th a t  ionize to  givo positivo inhibitor 
ions, which form a protecting layer by being adsorbed by th e  cathodic areas 
of tho m etal surface. The varying effect o f different inhibitors is explained.

—F . J .
♦Studies on Corrosion. E rn s t Cohen and  W . A. T . Cohen do Mecster 

(Proc. K . A kad. Wet. Amsterdam, 1936, 39, (3), 361-365).— [In  German.] Tho 
corrosion o f sheets of tin  immersed in 0-liY -hydrochloric acid was studied. 
Individual results for the loss o f w eight showed such g rea t diyergence from the 
mean yalues th a t  a  mere duplication o f tests m ight give completely misleading 
results. E xperim ents w ith  ro ta ting  cylinders or rods o f tin  gave m uch moro 
consistcnt re su lts ; tho apparatus used is deseribed.—W. H .-R .

Cayitation R esearch: A Progress Report on W ork a t the Massachusetts 
Institute of Technology. J .  C. H unsaker (Mech. Eng., 1935, 57, (4), 211-216). 
—Tliis investigation of th e  mechanism of hydrauHc cayitation  was carried 
ou t in  an  appara tus perm itting  control of yelocity, pressure, tem perature, 
and a ir c o n te n t; kinem atographic, phonographic, and  dynam om etric m ethods 
were combined in  the investigations, which dem onstrated  tho mechanical 
naturo of the phenomenon, its depcndencc on tho shape of the boundary walls 
and on air content, and  its probable association w ith  tho pcriodical formation 
and collapso o f w ater-vapour.—P . M. C. R .

♦Cayitation and Surface Tension.—I-H . F . K . Th. van  Iterson  (Proc. 
K. Akad. Wet. Amsterdam, 1936, 39, (2), 138-149 ; (3), 330-339).— [In  French.] 
The phenom enon of cayitation  is deseribed w ith special reference to  tho blades 
of eentrifugal pum ps. Sim ilar effects sometimes ariso w ith  ships’ propeller 
blades, and  aro accom panied by m arked erosion. The phenom enon is duo 
to  local reduction of pressure causing th e  form ation of bubbles o f w ater 
yapour or air. van I . describes th e  effects o f surfaco tension, the presence of 
dissolved or suspended im purities, and  o ther factors on tho form ation of 
bubbles.— W. H .-R .

The Prinoiples of the Theory of Metal Corrosion. W. J .  Muller (Korrosion 
7 . Bericht iiber die Korrosionstagung 1935, 1936, 6-9).—I t  is shown th a t the 
bohaviour o f a  m etal under corrosiyo eonditions depends principally on tho 
naturę or a ttackab ility  o f the covering film ; if  th is is unattacked  by the 
corrosiyo m edium no a ttack  on the m etal occurs when th e  area of tho pores is 
about 10~* cm.2/cm .2 and  a ttack  always occurs when this area is greater than  
10 '3 cm .2/cm .2. W ith  a  pore area interm ediate between these yalues tho 
naturo o f tho m edium, the m etal, and  tho film determ ines w hether a ttack  or 
passivation will occur.— A. R . P .

The Corrosion of Metals. I .—Mechanism of Corrosion Processes. R . 31. 
B urns (Bell System  Tech. J ., 1936, 15, (1), 20-38 ; and  Bell Telephone System  
Tech. Publ., Chemistry, Monograph B-912, 1936, 19 pp.)—B. outlines tho 
applieation of elcctroehcmical m ethods to  corrosion inyestigations, and 
discusses the position of tho potential of a  m etal against its environm ent and 
the trend  of th is po ten tia l w ith tim e, pointing ou t th a t  it  is thereby possiblo 
to  detormino w hether tho corrosion process is controllecl by reactions occurring 
in the anodie areas, the cathodic areas, or b o th ; i.e. w hether there is a tondency 
to  passiyation, inhibition, or progressive a ttack . M easurements o f film 
stab ility  w hether in  term s of the leakage cu rren t which m ay be passed through 
tho film or in term s of tho am ount o f film-forming m ateriał reąuired to  produco 
passiyity  o r the am ount o f film-destroying m ateriał reąuired  to  render a  m etal
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actiye, furnish inform ation aa to  tho ąua lity  o f corrosion-resistant films. 
M easurements o f tho ra te  a t  which a  film forms on a  m etal when placed in a 
film-forming cnyironm ent throw s light on its relative surface reactiy ity , and 
such inform ation is of assistance in  determ ining the ra te  o f corrosion in homo- 
geneous corrosive environm ents or the rato  o f passivation in tlie  film-forming 
enyironm ents. On the basis o f such m easurem ents, and  w ith a  chemical 
knowledge of tho  enyironm ents in  which th e  m etals are used, as well as the 
composition and  physical sta to  or structure o f th e  m etals, i t  is possible to  
predict corrosion belmviour an d  to  ob ta in  an  understanding of corrosion 
problems usually n o t possible by  ordinary cm pirical corrosion tests.— S. 6 .

The Corrosion of Metals. G. D. Bengough, W. H . J . Vernon, and  F . W orm- 
well. T . P . H oar (Met. Ind . (Lond.), 1936, 49, (16), 394-395; (19), 470-471).—
B ., V ., and  W. criticize H .’s in terpre tation  o f th e ir results (Met. A bs., th is vol., 
p. 400), and  sta to  the ir views of tho film distribution  theory  as opposed to  tho 
differential aeration theory. They believe th a t  air-form ed films are  o f negli- 
gible im portance on subsequent corrosion under im mersed conditions (a view 
n o t sliared by  E vans and H oar), and  stress th e  yaluo o f tim e-oxidation  curyes 
for studying tho rates o f grow th of oxide films. In  his reply, H . discusses 
principlcs o f corrosion ra tlie r th an  tho specific m etals ąuoted  by B ., V., and  W. 
in  the ir work, and points ou t th a t  in cssentials th e  two schools of thought have 
m uch in  common, and  concludes by suggesting th a t  lengthy m ass-volum o-tim e 
observations be supplem entcd by  electron diflraction and  o ther m odern 
rcsearch methods.—J .  E . N .

*The Design, Interpretation, and Uses of Standard Corrosion Tests in  Salt 
Solutions and Industrial W aters.—II. G. D . Bengough and  F . Wormwcll 
(Iron Steel Inst. Special Rep. No. 13 (4 th  Rep. Corrosion Cttee.), 1936, 213- 
232).— Standard  corrosion tests  in s tagnan t or slowly moving neu tra l salt 
solutions under atm ospheric and  higher pressures o f oxygen and  a ir arc de- 
seribed. The specimens are tested  under to ta l immersion conditions, and 
eonsist o f disks. These aro supported in  a  horizontal position by glass points. 
Typical corrosion-tim e curyes arc given and  th e  results are reasonably repro- 
ducible. Corrosion rates can bo inereased by  slowly ro ta ting  th e  specimens 
in  th e  corroding m edium  under atm ospheric pressure or by  the use o f high 
oxygen pressure and  s tagnan t corroding medium .—H . S.

Two Methods of Investigation of the Corrosion Behaviour of Metals. M. 
P ro t and  N . Goldowski (Publ. Sci. Tech. M in . A ir  (Paris), No. 91, 1936, 47 
p p . ; B uli. B .N .F .M .R .A .,  1936, (91)).—Describes (1) th e  “ coloroscopic ” 
m ethod, using pn  indicators, which is sta ted  to  reyeal zones prone to  corrosion, 
and  (2) th e  th in  test-piece m ethod. B o th  are claimed to  be speedy.—S. G.

A Rapid Method for Testing Corrosion. W . Palm ajr (Korrosion V. Bericht 
iiber die Korrosionstayung 1935, 1936, 10-16; and  (in g reater detail) Korrosion 
und Metallschutz, 1936, 12, (5/6), 139-148).—A n appara tus is described for 
determ ining the ra te  o f rusting  of iron by measuring the oxygen absorbed when 
th e  m etal is immersed in  calcium or sodium ehloride solutions.—A. R . P .

The Standardization of Corrosion Results and Corrosion Tests. F ritz  T od t 
(Korrosion V. Bericht iiber die Korrosicmstagung 1935 ,1936 ,26-30 ; discussion, 
31—33).— I t  is recom m ended th a t  loss in  w eight figure3 in  corrosion tes ts  be 
expressed as grm ./m .a/day  and  loss in  thickness figures as m m ./day.—A. R . P .

The Evaluation of Reports on Corrosion. F . T od t (L isty Gukromr, 1936, 
5 4 ,1 7 1 ; O. Abs., 1936, 30, 7085).— See also preeeding abstract. T . advocates 
a  standard  m ethod for reporting corrosion and  suggests th a t  i t  be reported  as 
the w eight loss per sąuare m etre per 24 hrs. w ith  additional com m ents as to  
th e  natu rę  of th e  reaction, presence o f gases in  solution, dynam ics of the fluids, 
appearance of the m etallic surface, penetration  of th e  liąuid, &c.— S. G.

On the Methods of Physico-Chemical Analysis [in the Study of Corrosion].
V. A . K istiakovskiy (Izvestia Sektora Fiziko-Khimicheskogo Analiza  (A nn.

A nal. Phys.-Chim .), 1936, 8, 5-13).— [In  R ussian.] K . discusses the
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applieation of physico-clieruical analysis to  tlie electroclicm istry o f colloids 
for the purpose of studying the corrosion of alloys.—N . A.

Conversion Factors in Determining Corrosion Rates. ------ (Inco, 1930, 14,
(1), 26-28).— A suitable expression for corrosion ra te  in  term s of w eight loss 
should cover the relationship betw een w eight loss, area of exposed surface, 
and tim e. A comparison is shown for yarious m aterials, of the corrosion ra te  
in  m g./dm .2/day  and  dep th  of penetration  in  cm. per year.— R . G .

V.—PROTECTION
(Continued from pp. 4G0-1G2.)

*On the Proteetive Action o£ Sodium Chromate in the Dissolution of A lu
minium in Caustic Soda. J .  F ischer and  W . Geller (Korrosion u. Metallschutz, 
1930, 12, (9), 297-299).—A ddition of sodium chrom ate to  0-5% sodium 
hydroxidc solution reduces considerably the ra te  o f dissolution tlierein of 
99-99% alum inium  ; w ith  3%  sodium chrom ate only 0-24 g rm ./m .2/24 hrs. is 
dissolved. W ith  99-5% alum inium  tho inhibiting effect o f chrom ate is 
appreciable only w ith  solutions containing m ore th an  1% . W ith  yery  smali 
am ounts o f chrom ate dissolution is aetually  accelerated owing to  reduction 
of the chrom ate to  chromic hydroxide.—A . R . P .

The Elytal Process [of P lating Aluminium], H . Ginsberg (A lu m in iu m , 
1936, 18, (9), 441-442).— The process consists in  producing an  oxidc film by 
anodic oxidation, then  p a rtly  dissolying th is in  suitablo solvents and  plating  
over the rem ainder w hich acts as an  anclior for the p late. No details aro given, 
bu t i t  is claim ed th a t  the p latcd  m etal m ay be m echanically worked w ithout 
detaching the p late .—A. R . P .

A Chemical for the Protection of Light Alloys. The Protal P r o c e s s . ------
(Rev. A lum in ium , 1936, 13, (80), 172-173).—See also M et. Abs., 1934, 1, 18. 
The process is briefly described.—J . H . W.

On the Production of Oxidic Protective Films on Aluminium and A lum in
ium Alloys. R obert J .  Snelling (Metall-Woche, 1936, (12), 221-223).—A 
revicw o f A m erican p a te n t lite ra tu re .—A. R . P.

♦Electrolytic Colouring of Anodic Layers of Aluminium Oxide. G. M. Sella 
(Alluminio, 1935, 4, (2), 89-92).—S. found th a t  no colouring could bo obtained 
by d irect in troduction  o f the dye in  th e  electrolytic b a th  used for anodic 
treatm ent. Irregu lar results are obtained by  im m ersion in  the  colouring 
solution. A  greater penetra tion  of th e  pigm ent is possible using a  different 
disposition of the electrodcs. The addition  of a  sm ali pereentage o f ferrous 
hydrate to  an  acid  colouring solution inereases th e  s tab ility  o f th e  colour 
obtained. S. m entions th a t  th e  layer of oxide form ed, w hich perm its a  
deeper penetration  o f the dye, favourably influences th e  resistance of the 
colour to  ligh t radiations.—J .  K .

On Blisters on Alplate [Aluminium-Coated D uralum in] Sheets. I .  T. 
Ivolenov (Metallurg (Metallurgist), 1936, (5), 91-94).— [In  Russian.] B oth  
surface and  in ternal blisters are obseryed ; th e  form er have no effect on the 
mechanical properties, whereas th e  la tte r  tend  to  produce peeling of the p late. 
Surface blisters occur in sheet p la ted  by th e  welding-on m ethod, and  in ternal 
blisters on sheets produced by  tho casting process. The deyelopm ent of 
surface blisters can be preyented by  using a  high degree o f compression in  the 
first rolling.—N . A.

fA lum inium  Coatings on Iron. A. yon Zeerleder (Korrosion u. Metallschutz, 
1936, 12, (10), 275-283).—A brief account is given o f th e  following processes 
of coating iron w ith  alum inium  : calorizing, “  alitieren,’! trea tm en t w ith
alum inium chloride yapour, “ alum etieren," alum inium  painting, electrolytic 
deposition, dipping processes, and  rolling-on processes. A  bibliography is 
appended.— A. R . P.
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*Copper-Plating of Boiler H atches. N . M. Galuzin and  S. A. Nesterov 
(Arloffennoe Delo (Autogenous Practice), 1935, (10), 25-27).— [In  Russian.] 
The following m ethods were in y es tig a ted : copper-plating w ith  a  gas burner, 
carbon arc, m etal a rc ; brass-plating w ith  gas bu rn er; bronze-plating w ith 
carbon arc. Tho best m icrostructure as regards the num ber o f cayities and 
oxides was obtained w ith brass and  th e  w orst w ith bronze. The best results 
for copper were obtained by the gas-bum er m ethod.—N. A.

Protection of Telephone Cables Against Corrosion Due to Electrolysis and 
Chemical Action. Comitć C onsultatif In ternational Tćlćphoniąuo (Proc. lOlh 
Plenary Meeting, Comite Consult. Internat. Teleph., 1934, S e p t.; English 
Translation, 1936, 133-156; B uli. B .N .F .M .R .A .,  1936, (91)).—This English 
translation  of the Procccdings of the 1934 B udapest m eeting, includes extensive 
recom mendations on yarious electrical protective measures, as well as notes 
on protection against chemical corrosion and  on m ethods for distinguishing 
betw een electrolytic and  chemical corrosion.— S. G.

Contribution to the Electrolytic Tinning of Wires. (Snelling.) See p. 553.
Porosity Tests for Tinplate. R . Gire (Rev. trav. Office Peches M aritimes,

1935, 8, (4), 423-429; Buli. B .N .F .M .R .A .,  1936, (91)).— G. reviews the 
ferrieyanide and  hot-w ater tests and then  describes his own te s t (first an- 
nounced ibid., 1934, 7, (2), 223), which consists o f anodie trea tm en t in a 
sodium monosulphide solution. The techniąue of cleaning the  specimen 
and  carrying ou t th e  te s t is described. The te s t is claimed to  be rap id , and 
pores arc s ta ted  to  bo.shown up  very clearly.— S. G.

A Test for Porosity in the Coating of Tinplate. J .  C. Andrews and R . T. 
D ’Anvers (Analyst, 1936, 61, (723), 402).— Sheets o f Cellophane paper are 
soaked in  750 c.c. o f a  7%  solution of potassium  ferrieyanide containing 10 
drops of sulphuric acid (d 1-84). A  sheet is w ithdraw n from th e  solution, 
drained, and laid on th e  tinp late , good contac t being cffected by  drawing a 
sąucegee over tlie paper. A fter 45-60 m inutes the sheet is rem oved, washed, 
and  dried, when the imperfcctions in  the plate  aro revealed by  th e  deyelop
m en t o f blue spots and stains on th e  paper. I t  is essential th a t  all grease be 
rcm oyed from the plate  before m aking the t e s t ; th is is effected by washing 
first w ith carbon tetrachloride, then  w ith acetone.—A. R . P .

A Rapid Method for Testing Tinplate and Tinned Containers. R . Legcndre 
(Recherches et Inrentions, 1936, 17, (259), 96 -98 ; B uli. B .N .F .M .R .A .,  1936, 
(91)).—A m ethod is discussed based on th a t o f P ro t and  Goldowski (cf. Met. 
Abs., 1934, 1, 502); it  consists o f tho application to  tinplate, &c., o f a  jelly 
containing any desired corrosiye agent and  a  p u indicator P ractical details 
o f the te s t are given.— S. G.

Zinc Coating [Hot-Galvanizing] ; A Bibliography. V ictor S. Polansky 
(Camegie Library o f  Pittsburgh, 1936, 110 pp.).— Covers the period from  tho 
year 1910.— S. G.

Hot-Galvanizing in  Connection w ith Sheets. N elson E . Cook (Iron Steel 
Eng., 1934, 11, 135-141 ; C. A bs., 1934, 28, 3700).;—A brief description of 
zinc coatings w ith emphasis on hot-galvanizing. The uses and  lim itations 
of different kinds o f zinc coatings are pointed ou t.—S. G.

The Deyelopment and Control of Spangles on Galvanized Iron .—VIII. 
W allaee G. Im hoff (Metal Cleaning and F inishing, 1936, 8, (2), 89-93).—Tho 
cffect o f addition  of tin  to  tho galvanizing b a th  is discussed. T in  additions 
open up  tlic coating, deyelop a flower spangle, and  tend  to  give the linish 
a brigh t tin  brilliancy.— S. G.

How Thick Should the Sides of the Galvanizing Pot Be P W allaee G. Imhoff 
(Amer. M etal M arket, 1934, 41, (72), 4^5).—An a tte m p t to  proyido a system 
atic  basis for using a  defm ite thickness for each size of po t.— S. G.

New W ire Galvanizing Process Applies Dense Coatings a t High Current 
Densities, (Lyons.). See p. 553.
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The Basic Theory of the New “  Bethanizing ”  Process [for Galvanizing 
Wire]. (Tainton.) Sec p . 553.

Methods for Determ ining the Thickness of Zinc Coatings. W alter R . M eyer 
(Met. Ind . (N .Y .) , 1936, 34, (5), 173-175).—Tho yarious m ethods aro compared, 
for electrodeposited, Sherardized, and  hot-galvanized coatings. F o r clectro- 
deposited coatings th e  H ull-S trausser drop test, an tim ony chloride-hydro- 
chloric acid s trip  m easurcm ent, microscopic m easurcm ent, and analy tical 
meaauroment givo reliablo and  correlated results. The stripp ing-analy tical 
method is m ost rcliable for Sherardized coatings. F o r determ ining th e  am ount 
of zinc on hot-galvanized coatings the stripp ing-analy tical m ethod is considered 
to  be th e  m ost re liab le ; the Preece te s t and  microscopic m easurem ent aro 
valuable in  determ ining th e  d istribution  of the coating.—S. G.

Corrosion Prevention on the North-Sea Coast. W . W ittncben  (B auier- 
waltung, 1935, 55, (50), 1000-1001; B uild. Sci. Abs., 1936, 9, 87).— Effectiye 
protection of iron  and  steel structures is aflorded by  dense coatings o f zinc, 
to  which alum inium  has been added, applied by  th e  Sherardizing process. 
Pain ting  is also necessary.—S. G.

Specifications for Corrugated [Galvanized] Metal Pipe. ------ (Buli. Amer.
Railway Eng. Assoc., 1935, 37, (381), 128-132).—Appondix F  to  R eport of 
Committee I .—R oadw ay of tho  American R ailw ay Engineering Association.

—S. G.
*The Cementation of Grey Cast Iron w ith Beryllium. Joseph Laissus 

(Congr&s In term t. M ines M U , GŁol., Section de M itallurgie, 1936, 2, 219-222 ; 
and Rev. M et., 1936, 33, (8), 494-497).— [In  French.] Cf. M et. Abs., 1935, 2, 
697. The cem entation o f grey cast iron w ith  beryllium has been studied  by 
heating sm ali polished cubes a t  800°-1150° C. for 2 J-10  hrs. in  a  powdered 
m ixture of e ither 98%  beryllium  or 80%  ferro-beryllium  w ith  25%  by yolume 
of beryllia. Diffusion occurs in  a  m anner sim ilar to  th a t  observed in  tho 
cem entation o f iron and  steels w ith  beryllium . The layers produced are ex- 
trem ely hard , th e  m axim um  Vickers diam ond hardness num ber occuring on 
samples cem ented a t  1000° C. in  ferro-beryllium  and  reaching a  valuo of 1561, 
the highest so fa r recorded on any  m etallic body. R usting is re tarded, b u t 
no appreciable protection is given against corrosion in  acids.—J . C. C.

♦Cementation of Ferrous Alloys by Beryllium. Joseph Laissus (Compt. 
rend., 1934, 199, 1408-1410).— Seo M et. Abs., 1935, 2, 697.—S. G.

Metallic Coatings as Protective Media. S. R obson and  P . S. Lewis 
(Proc. Chem. Eng. Group (Soc. Chem. Ind .), 1935, 17, 2 3 -35 ; discussion, 
35-37).— A reyiew o f the principal types o f corrosion (atm ospheric, or duo to  
w ater, soil, or foodstuffs) which includes suggestions regarding suitable pro- 
tective media. The advantages, lim itations, and  chief applications o f the 
yarious types o f zinc, alum inium , tin , lead, cadm ium , and  niekel coating are 
considered, special a tten tion  being devoted to  Sherardizing, calorizing, and  
m etal spraying. I n  the discussion, reference was mado to  some charactcristics 
of electrodeposits, and  to  the electroehem ieal properties desirable in  a covering 
m etal.—P. M. C. R .

Metal Coatings for A ircraft Structures. R . M. W ick (Automotive In d ., 1936, 
74, (12), 423, 430).—A bstract o f an  address delivered in  Philadelphia on 
E uropean and  B ritish p ractice in  electroplating. Special emphasis was laid  
on tho protection o f magnesium alloys for a ircraft work, on th e  use o f copper- 
oxide rectifiers, and  on the repair o f worn parts  by  electrodeposition.

—P . M. C. R .
Protection Against Corrosion of Metals. H . K alpers (Umschau, 1935, 39, 

794r-796).—General inform ation is given on protection  against corrosion and  
on corrosion-resistant alloys.—L. A. O.

Preventing Corrosion [by Electroplating]. W illiam  Swallow (Automobile 
Eng., 1936, 26, (350), 409-410).—Seryiceable processes fo r preyenting corrosion
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in  m otor-car steel bodyw ork are dealt w ith, and  the  use of electroplating by 
means of chrom ium , nickel, cadm ium , zinc, an d  copper is considered. 
Chromium and  nickel p la ting  besides being protectiye is also om am ental, 
b u t copper p lating  is unsatisfactory  and  causes serious electrolytic corrosion 
of th e  steel, if  the coating is dam aged or i f  m oisture is present.—-J. W . D.

fPrevention of Corrosion by Additions to  the Corroding Medium [—II]. 
E rich  R abald  (Chem. Fabrik, 1936, 9, (43/44), 473-479).—See also M et. Abs., 
th is  vol., p . 400. C ontinuation of a  review o f th e  uses o f inhibitors and  a  
discussion of the m echanism  of th e ir action  w ith  especial reference to  silicate 
and  chrom ate additions. N um erous tab les and  graphs are included together 
w ith  a  bibliography o f 70 references.— A. R . P .

Influence of Protectiye Layers on the Life of Metals. F ran k  N. Spellcr 
(Mech. Eng., 1935, 57, (5), 355-300).— A classification of th e  principal types 
o f corrosive a tta ck  is followed by a  sum m ary of the  factors associated w ith 
coiTOsion in the presence o f w ater. M ethods o f p rotection  include improve- 
m ents in  th e  inherent resistance of th e  m etals and  the  m odification or exclusion 
o f the environm ent. Indiv idual m ethods are discussed, and  results obtained 
by tlie U.S. B ureau o f S tandards in connection w ith  soil corrosion are 
reproduced w ith a  sum m ary of th e  essential reąuirem ents o f underground 
coatings.— P. M. C. R .

Fundam entals of Metal Spraying. G. Schenk (Tech. Zenlr. prakt. Metall- 
bearbeitung, 1935, 45, (9/10), 259-262).—The process o f m etal spraying and 
th e  technological cliaracteristics o f m etal films so form ed are discussed. Since 
m etallization of combustible surfaces is possible i t  is concluded by some th a t  the 
tem perature  o f th e  spray  on reaching these surfaces is below its  m elting p o in t; 
b u t microscopical esam ination  of the droplets form ed on a  glass surface 
appears to  indicate th a t  th is conclusion is wrong and  th a t , indeed, th e  m etal 
is still m olten a t  the tim e of im pact. The chemical and  physical properties 
which are commonly found in  sprayed films and  th e  harm ful effects o f foreign 
m a tte r are briefly reyiewed.—W . A. C. N .

New Method of Spraying Aluminium and Other Metals. C. E . Lum b 
(A lum in ium  and Non-Ferrous Iiev., 1936, 2, (1), 45-47).— An account o f the 
Schori m etal-spraying process, w hich consists in  draw ing powdered m etal 
from  a  Container into a  stream  of compressed air. The present type  of pistol 
will spray zinc, which for some purposes is preferred to  cadm ium  and  alum in
ium . The process is used in  m arinę and  railw ay work, bo th  for ferrous 
m aterials and  for light-alloy parts  which m ust be pro tected  from sea-water. 
The coating is said to  form a satisfacto iy  basis for pa in t.—P. M. C. R .

Im provement of the Properties of Sprayed Metal Coatings by Non-Metallic 
Interm ediate Layers and Adhesive Bases. H . R eininger (M etallwaren-Ind. 
u. Galvano-Tech., 1936, 34, (2), 2 9 -3 1 ; (3), 51-53).—L. A. O.

Application of Metallization in Automobile Construction. S. P . K urkin  
(Mashinostroitel (Mechanician), 1936, (4), 37).— [In  R ussian.] A brief survey.

— N. A.
A Method for Blackening Brass. D avid  W. M ann (Itev. Sci. Instruments, 

1936, [N.S.], 7, (4), 192).—Tho preparation  of a  dipping solution ia described.
—P . M. C. R .

A Simply-Made Fire Bronze for Brass. A. H . Cox (Rev. Sci. Instruments, 
1936, [N.S.], 7, (4), 192).—Lacąuering m ay be obviated  by dipping brass parts  
into a  copper n itra te  solution, w ith subseąuent heating  and  brushing.

—P . M. C. R .
The Problem of Efficient Enamelling of Light Alloy. Components of the 

Magnesium-Base Type. E . E . H alls (Metallurgia, 1936, 14, (84), 157-161).— 
Practica l details are given o f yarious finishing schemes for magnesium -base 
alloys, and  te s t results are given to  show how fa r th e  norm al finishing m edia 
used in  the ayerage enam elling shop of a  generał engineering factory  can be
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utilized for miscellaneous magnesium alloy components. R apid  and  slow 
chrom ate trea tm en ts are considered, and  various finislies w ith  and  w ithout 
chrom ate trea tm en t are investigated and  subm itted  to  a  hum idity  test, 
outside atm ospheric exposure, and  to  a  salt-spray  te s t. F rom  tho results 
obtained, i t  is concluded th a t  th e  inclusion of bo th  an aąueous chrom ate 
trea tm en t an d  a  zinc chrom ate type  of prim ing is highly desirable if  th e  best 
finishes are to  be obtained.— J . W . D.

The Surface Protection of Zinc Articles. S. W . K . Morgan and  L. A. J .  
Lodder (Metallwaren-Ind, u . Galvano-Tech., 1936, 34, (7), 133-134).— Sum m ary 
of a  paper read  a t  the F ebruary  m eeting of th e  Jam es W a tt Memoriał In s titu te , 
B irm ingham .—L. A. O.

Lithoform, an Aid in  Painting Zinc and Metal Surfaces Coated w ith Zinc. 
J . J .  R aaff {VerfkronieJc, 1936, 9 ,161 -162 ; C. Abs., 1936, 30, 7877).—Adhesion 
difficulties in  pain ting  m etal surfaces are discussed, and  th e  u tility  o f L itho
form (apparently  an.acidic product) in prcparing zinc surfaces for painting is 
pointed ou t.— S. G.

Bonderite “  Z ”  Process for Treating Zinc Surfaces. ------  (Amer. Metal
M arket, 1936, 43, (186), 3 ;  also M et. Ind . (N .Y .), 1936, 34, (9), 353; and 
Metal Cleaning and F inishing, 1936, 8, (9), 577-580).— B rief notes o f a new 
process for stabilizing pa in t finishes on zino die-castings and  o ther zino surfaces. 
An insoluble crystalline coating is produced which provides an  excellent basis for 
the finish. The process is particularly  effective for parts  haying deep recesses as 
the solution fiows into, and  reaets on, all surfaces, assuming a  uniform coating 
on all areas. Tho tem perature of th e  processing b a th  is 170°-180° F . (77°- 
82° C.) and  will no t d is to rt or change tho sliape of fia t work.—L. A. O.

Protective Coating for Zinc [the Cronak Process]. ------ (Met. Ind . (N .Y .) ,
1936, 34, (7), 273).—A brief description of th e  Cronak process.—L. A. O.

Paint and Varnish Problems in  Aeronautics. E . W . J .  M ardles (Oil Colour 
Trades J .,  1935, 86, 1683-1687 ; and P aint M am i/., 1935, 5, (1), 8-13 ; (2), 46 ; 
discussion, 46-49).—Deals w ith  : adhesion of film s; pa in ts for cadmium- 
p la ted  s te e ls ; adhesion of cellulose fin ishes; adhesion on stainless s te e l; 
undercoats for syntlietic resin enam els; abrasion te s ts ; an ti-ru s t preparations ; 
w eathering and  artificial age ing ; anti-fouling p rep a ra tio n s; m ethods of 
te s tin g ; consistency and  yiscosity.—L. A. O.

Properties and Uses of A lum inium -Bronze Paints. H . Jcnscli (Metali- 
waren-Ind. u . Galvano-Tech., 1936, 34, (18), 349-352).—L. A. O.

*Some Results Obtained w ith A lum inium -Bronze Paints. ------  F ritz-
Jiirgen (Farbę u. Lack Cent., 1936, (1), 4 ;  (2), 15 ; and  (abstract) Light 
Metals Eev., 1936, 2, (22), 398).— 80 specimens o f sheet iron pain ted  w ith  
alum inium -bronze p a in t were exposed for 7 years to  outdoor conditions. 
40 specimens were pain ted  using Yarious varnishes fo r th e  p a in t veh ic le ; 
the rem aining 40 were designed to  te s t the effect o f a  num ber o f prim ing pain ts 
on alum inium -bronze pain ts. R esults obtained were as follows : A fter 8 
years only those specimens were destroyed in  w hich n itro-varnish  was the 
pain t vehicle and  in  w hich w hite-lead p a in t was the prim er. The specimens 
w ith 2 coatings of alum inium -bronzo pa in t were unattacked  except 4 w ith  a 
copal-linseed oil-w ood oil vehicle. These showed incip ient rusting . Speci
mens w ith  one coating of alum inium  p a in t darkened owing to slight rusting  
of the m etal surface which penetra ted  th e  p a in t la y e r ; there was, however, 
no tendency to  rusting  beyond a eertain  stage. Some observations were m ade 
on th e  effect o f particie size on porosity, perm eability  to  w ater and  oxygen, 
and on the oil-paint prim ing.—L. A. O.

An Im portant Innovation in  the Treatm ent of Metal Surfaces. The De
position of Rubber. ------  (Metallwaren-Ind. u . Galmno-Tech., 1936, 34, (9),
172-174).—L. A. O.
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V I — ELECTRODEPOSITION

(Continued from pp, 4G2-4G4.)

Two Im portant New Processes in the Surface Treatm ent of Metals. I .—
Deposition of A lum inium  by F ink’s Process. n . —Seofoto Process. ------
(M etallwaren-Ind. u . Galvano-Tech., 1936, 34, (4), 72-73).—L. A. O.

Helpful Calculations for Barrel Plating w ith Cadmium. A ustin F letcher 
(M etal Cleaning and Finishing, 1936, 8, (9), 559-560, 591-592).—The b a th  
recommended for barrel plating contains cadm ium  1-5 and  freo sodium  cyanide
9 oz./U .S. gali. M ethods of calculating the thiekness of deposit and  tim e of 
p lating arc given.—A. R . P .

The Production and Properties of Cadmium Plating. ------ (Metali-Woche,
1936, (10), 181-182).— L. A. O.

*Investigation of the Structure and Properties of Electrolytic Deposits. III. 
—Investigation of the Porosity of Chromium Deposits. V. I . A rharov (Zhurnal 
Tehnicheslcoy F izik i (J. Tech. Physics), 1935, 5, (9), 1618-1624).— [In  R us
sian.] Cf. M et. Abs., 1935, 2, 235, 700. I n  determ ining the  porosity  of 
chrom ium  p la te  on brass by  m easuring th e  ra te  of evaporation of th e  zinc 
through the p late  on heating, results w ith an  accuracy of ±  3 -4%  are obtained 
by heating the m etal under reduced pressure provided th a t  the thiekness of 
tlie plate  does n o t excced 20 [j.. Traces o f n itric  acid in  th e  chrom ium bath 
considerably aflect th e  porosity  o f th e  p late .—N . A.

On the Detection and Removal of Faulty Chromium Plate. R alph  W. 
H arbison (Metall-Woche, 1936, (20), 381-382).—Tho copper sulphate dip, 
ferroxyl, and  electrodeposition of copper m ethods for detecting porosity in 
chrom ium pla te  aro deseribed and  the ir relative m erits discussed. Chromium 
plate is best stripped by anodie dissolution in caustic soda so lu tions; stripping 
w ith hydrochloric acid should be used only w hen nickel is th e  basis metal.

—A. 11. P.
*0n  the Theory of Electrolytic Chromium-Plating : An Attem pt a t a New 

Explanation, w ith Particular Reference to the More Electro-Negative Metals.
R . W einer (Light Metals Research, 1936, 5, (6), 128-130).— Abridged from Z. 
Elektrochem., 1936, 42, 377, 585; see M et. Abs., th is vol., pp. 366, 462.

—L. A. O.
Chromium Plating of Metallie Reflectors. N . B iriukov and  S. M akarieva 

( YestnickMetallopromisldennosti (Messenger M etal Ind .), 1936,18, (3), 81-94).— 
[In  Russian.] The chrom ium plating  of m otor-ear lieadlam ps is dealt w ith.

Chromium Plating of Sections. I .  S. T u tin  ( Vodnii Transport (Water 
Transport), 1936, (6), 19-22).— [In  Russian.] A  survey.—N. A.

Progress in  Liner W ear Reduction [Chromium Plating]. ------  (M arinę
Eng., 1936, 59, (710), 297-298; and  J . Commerce (Ship. and Eng. Edn.), 1936, 
(Oct. 8), 11).—A new process (L istard) o f chrome hardening o f cast-iron 
cylinders and  liners to  reduce w ear to  a  minimum is discussed. The chromium 
is deposited by electrochemical means and  gives a  yery  hard  surface which is 
said to  resist bo th  chemical and  m echanical w ear to  a greater ex ten t than  
before. R esults are given of tests on cylinders hardened by th is process and 
nitrogen hardened.— J . W. D.

*0n  the Problem of the Investigation of the Form ation of Layers in  Cathode 
Deposits of Copper. A. T . V agram jan and  E . S. Sarkisov (Izvestia Akadem ii 
N a u k  S .S .S .I i . (Buli. Acad. Sci. U .R .S .S .), 1935, [vii], (10), 1411-1417).— 
[In  R ussian.] I t  is shown th a t  i t  is possible to  ob ta in  streaks on copper 
deposits in  an  acid m edium, wherein hydrolysis o f copper su lphate actually  
takes płaco; this is in  disagreem ent w ith  T a ft’s results. The streaked 
deposit is formed bo th  w ith and  w ithout gelatine, and  w hether tho electrolyte 
is stirred  or not. The form ation of the streaky  deposits is considered to  be



1936 V I.—Electrodeposition 551

produced by tho vaty ing  rates o f grow th of the  deposit on different parts  of tho 
cathode, depending in their tu m  on the d istribution  of the lines o f force on the 
cathode surface and  on the thickness o f the diffusion layer there.—N. A.

Electrolytic Deposition of Divalent Europium . Alfred B ruki (Angew. Chem., 
1936, 49, (9), 159-161).—The sulphate solution of the m ost soluble cerium 
group earths is electrolyzed w ith  a  m ercury ca th o d e ; when tho europium 
constitutes more th an  2%  of the to ta l earths i t  is alm ost completely deposited as 
E uS 04. Only a few repetitions o f the process are reąuired  to obtain  pure 
europium. W hen less than  2%  of the to ta l earths is europium, strontium  
chloride is added drop by  drop to  the electrolytc during electrolysis and the 
resulting precip itate o f (Sr,Eu)S04 is roasted and  leached w ith dilute hydro
chloric acid to  ex trae t tho europium which is purified by repeated electrolysis.

—A. R . P.
Lead Coating of Aluminium. 0 . Scarpa (A llum inio , 1936, 5, (1), 1-5).— 

A study  of th e  problem of lead coating of alum inium , and  a  description of the 
galvanic m ethods.—J .  K .

♦Corrosion Prevention of Steel Structures by Electrodeposition of Lead. R . 
Bernhard (Bautechnik, 1935,13, (20), 251-255 ; Build. Sci. Abs., 1936, 9, 49).— 
A research on the electrodeposition of lead on steel for the protection of steel 
structures exposed to  smoke and  acid-containing gases is being carricd ou t by 
the D eutsche R eichsbahn Gesellschaft. A brief account is given of the p lan t 
and process developed, o f the elim ination o f certain difficulties in the process, 
and of its cost compared w ith  painting. F or the maxim um  degree of protection 
a coating 0-3 mm . th ick  has been found necessary ; the tim e reąu ired  to  
obtain th e  coating has been reduced to  6 hrs. The electrodeposition of lead 
coatings on wclded joints can be carried ou t satisfactorily, bu t difficulties havo 
bcen encountered w ith rivcted joints. A tten tion  is dirceted to  the im portance 
of applying a  rust-preventive pa in t to  all contact surfaces before assembling 
lead-coated parts, including bolts and  nu ts in existing structures.—S. G.

*0n  the Simultaneous Electrodeposition of Lead and Copper. P . P . Beljaev, 
S. P . M arkova, and  S. P . Gelman ( Yestnick Metallopromishlennosti (Messenger 
Metal Ind .), 1930,16, (4), 90-94).— [In  R ussian.j F rom  benzenedisulphonate 
solutions containing lead 0-7, coppor 0-2, and nickel 0-2 grm .-equiv. w ith
0-2 grm .-equiv. o f free acid per litre and  1% of gelatin, an  alloy containing 
11% lead is  obtained w ithout stirring, and  one w ith 5%  lead w ith stirring using 
current a t  1 am p ./dm .2. W ith  3 am p ./dm .2 the corresponding deposits contain 
90 and 50%  lead, respectiyely.—D. N . S.

Electrolytic Manganese. J .  K oster and S. M. Shelton (Eng. <0 M in . 
1936, 137, (10), 510-512, 514).— Outlines the m ethods of deposition and sta tes 
th a t th e  degree of pu rity  obtainable is 99-6%.—R . Gr.

New Bright Nickel Process. ------ (Met. Ind . (N .Y .) ,  1936, 34, (1), 27).—
A new process for b righ t nickel plating is described in which the deposit 
contains some c o b a lt; th is is supplied from  special cobalt-nickel anodes. A 
special brightening agent is also reąuired. A brief account is given o f th e  
process, the properties o f the deposit obtained, and  its uses.—L. A. O.

The Production of Nickel Sheets by Deposition. A. I. W ynne-W illiams 
(J. Elect rod eposilors’ Tech. Soc., 1936, 11, 143-153; and  M et. Ind ., (Lond.), 
1936, 49, (9), 215-219).—Considers the production of nickel sheets by deposition 
on rotating cathodes from the poin t of view of pu rity  o f product (high), size 
(12 ft. X 4 ft. is  ąu ite  practical), and  cost. The present lim itations o f the 
m ethod aro the inability  to  produce modified compositions, and the lack of 
a bright finish on both sides o f the sheet. The theory  of the process and  eon- 
structional and  operating d a ta  are considercd in some detail.—W. D. J .

Alloy Plating Bath and Process. ------  (Automotive In d ., 1936, 74, (18),
6-10).—A description of a  (patented) process for the electrodeposition of a 
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liard, bright, and non-pitting nickel-cobalfc alloy, which can bo deposited 
directly  on steel.—P . M. C. R.

^Influence o£ the Addition of Cadmium Salts to Niekel Baths on the Properties 
of Niekel Deposits. N . P . Lapin and  G. P . M atveev (Zhum al Prikladnoy 
K h im ii (J . Applied Chem.), 1036, 9, (7), 1260-1268).— [In  Russian.] Addition 
of a  cadmium sa lt to  a niekel ba th  assists in the production of a  brigh t deposit, 
the  effcct depending on tlie b a th  composition and operating conditions. The 
best results aro obtained w ith baths containing boric acid and  am m onium  
ehloride. W ith  inereasing thickness o f deposit the brightening ellect of 
cadm ium  dim inishes; it  is a  m axim um  when tlie niekel is deposited on copper 
or a  coppcr undercoat. To m aintain  tho cadmium content of th e  electrolyte, 
sm ali cadm ium  anodes m ay  be used together w ith the o rdinary  niekel anodes. 
T est results aro tabu latcd .—N. A.

Niekel and Chromium Plating of Zinc and Die-Cast Zinc. V. P . Sacchi 
(Industria  meccanica, 1936, 18, 334-339; G. . i  bs., 1936, 30, 7047).—A very 
exhaustive review of th e  literaturo  on procedures for obtaining good deposits, 
defects m ost common in  th e  deposits, properties o f th e  deposits from  acid and 
basie baths, and  stresses occurring in th e  deposits. A bibliography o f 67 
referenees is givon.— S. G.

Analysis of Niekel Salts for Plating Baths. (Mały.) See p, 563.
Some Rem arks on Platinum , Palladium , and Rhodium Baths. A. Wogrinz 

(M etallwaren-lnd. u , Galvano-Tech., 1936, 34, (9), 174-177).— A brief review, 
w ith particu lar reference to  tho p a ten t literaturę .— L. A. O.

P lating R henium  and Rhenium -Nickel Alloys. C. B. F . Y oung (Met. Ind . 
(N . Y .), 1936, 34, (5), 176-177).—A brief historieal review and  description of 
present mcthods, w ith  referenees to  th e  literaturę.—L. A. O.

Rhodium P la tin g : A New Protective Process. F . K uch (Mełallwirlschaft, 
1936, 15, (25), 569-570).—The inereased production of rhodium  has rendered 
possible its  use as a  protcetive coating, and  developm ents in  deposition 
processes are briefly outlined. Tho high roflecting power, m echanical strength, 
and  resistance to  oxidation of th e  m etal havc led to  its  inereasing uso in 
ornam ęntal work, clock m aking, radio construction, and  in surfacing mirrors 
and  optical p rojector system s.—P . M. C. R .

Rhodanizing. ------  (Jeweller and Metalworker, 1936, 62, (1503), 550).—
A  brief account o f a  new process for the  rhodium -plating o f silver, and its 
possible influence on the  precious m etal industry .—L. A. O.

Control of Silver-Plating Solutions. E . J .  Dobbs (./. Electrodeposilors' 
Tech. Soc., 1936, 11, 104-108).—A n account o f th e  determ ination  of frec 
cyanide, m etal, and  carbonate contcnt o f silver-plating solutions, together w ith 
some recommended analyses.— W. D. J .

Historieal Deyelopment and Practice of Silver-Plating. R . E . Close (./. 
Electrodeposilors' Tech. Soc., 1936,11,101-103).—A very brief historieal account 
of silvcr-plating, together w ith  some recom m endations for practice.— W. D. J .

Silver and Gold Plating of Aluminium, Duralum in, &e. G. H u tli (Dcni. 
Goldschmiedezeit., 1934, 37, 31-32).—The surface of the baso m etal is first 
oxidizcd either chemically or electrolytically. As the n a tu ra l oxide layer on 
alum inium  is unsuitable for p lating  w ith  gold or silver this is produced arti- 
ficiafly by  electrolysis in e ither 10%  chromie acid or 3%  oxalic acid solutions, 
o r by chemical trea tm en t in an  aąucous solution containing 3%  ammonium 
ehloride and 1%  amm onia, a t  100° C. The silver p lating  is carricd ou t by 
dipping in  a  solution o f silver n itra te  a t  160° C. A sim ilar m ethod is used for 
gold plating.—L. A. O.

Plating Silver to Specifications. C. B. F . Y oung (M etal Cleaning and 
Finishing, 1936, 8, (5), 227-231).—Describes a  m ethod of control.—S. G.

*X-Ray Studies on Electrodeposited Silver. (Basu and  H ussain.) See 
p. 530.
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Electroplating in the Service of Metallurgy. Electrolytic Tinning as 

Protection Against Nitride Hardening. A. B ara ttin i (Industria  meccanica,
1934, 16, 94 -95 ; C. Abs., 1936, 30, 7460).—P arts  or areas no t to  bc hardened 
are p ro tected  by  an electrodeposit o f tin . D ctails aro given, bu t tlie com
position of the b a th  is n o t sta ted .— S. G.

Contribution to the Electrolytic Tinning of W ires. R obert G. Snelling 
(Metall-Woche, 1936, (21), 409-411).—A discussion of tho relative m erits of 
acid sulphate and  stannate-acetate  plating baths.—A. R . P .

Electro-Galvanizing Round W ire. A rnold Weisselberg (Mci. Ind . (N .Y .) , 
1936, 34, (5), 168-172).— See M et. Abs., th is vol., p. 260.—S. G.

New W ire Galvanizing Process Applies Dense Coatings a t High Current 
Densities. E rnest H . Lyons, J r . (Metal Cleaning and Finishing, 1936, 8, (9), 
541-542).— A process recently introduced in  A merica is claimed to  produco 
dense, bright, sm ooth and  non-porous zinc deposits on steel which require no 
wiping, burnishing, or o ther m echanical trea tm en t. No dctails are given.

—A. R . P .
The Basic Theory of the New “ Bethanizing ”  Process [for Galvanizing Wire].

U. C. T ainton (W ire and Wire Products, 1936, 11, (5), 225-227, 243 ; and 
Draht-Welt, 1936, 29, (29), 431-433).—The m ethod, w hich is based on tlie 
non-reactivity  of pure zinc tow ards acids, consists in  the purification of zinc 
concontrates and  in  tlie subseąuent d irect deposition of m etallic zine on the 
steel wire, w hich is prevented from  adsorbing e ither hydrogen or oxygon by 
immersion in  fused sodium liydroxide. An account is given of the necessary 
adjustm ents of cu rren t density , an d  a  largo comm ercial B ethanizing p lan t is 
described.— P. M. C. B .

Improved Method for Electrodepositing Alloys. H . K ersten and W m. T. 
Young (lndust. and Eng. Chem., 1936, 28, (10), 1176-1177).—A method for the 
electrodeposition of nickel-iron alloys of a  rcquired composition is illustrated 
and described. The b a th  is kep t sa tu ra ted  w ith respect to  a salt o f one of the 
m etals (in th is case, niekel form ate) and th e  salt o f the other (ferrous sulphate) 
is added eontinuously or a t  freąuen t interyals. An insoluble anodo is used, 
and th e  pn  of tho solution is kep t constant by freąuen t additions o f a neutraliz- 
ing substance or by passing the electrolyte eontinuously over a solid neutraliz- 
ing substance. Crystal structure  of th e  electrodeposit, m ade by th e  H u ll- 
D ebye-Scherrer m ethod, showed th a t it  had  the  same structu re  as th a t  o f 
niekel and  was probably a solid solution of iron in  niekel.—F. J .

Castings for Electrodeposition. B. Caplan (Found. Trade ./., 1936, 54, 
(4), 83-S4; discussion, 134—136).—R ead before the M idland B ranch of the 
E lectrodepositors’ Teehnical Society and th e  Coventry and  W est M idland 
Branch of the  In s titu te  o f B ritish  Foundrym en, e n ti tle d : “  Troubles
Experienced in  Electrodeposition due to  U nsuitable Castings.” —J . H . W.

♦Some Charaeteristics of Electrolytically Deposited Metals [Cr, Ni, Cu, Fe]. 
Ladislav Jenicck (Congris Internat. M ines M et. Geol., Section de Metallurgie, 
1936, 2, 131-138; and  Kev. M et., 1936, 33, (6), 371-378).— [In  French.] 
Tho ellects o f annealing th ick  electrodeposits o f chrom ium , niekel, copper, 
and  iron on the ir hardness, m icrostructurc, and  density  were studied, and  
a  Chevenard dillerential d ilatom eter was used to  doterm ine changes in length 
on heating. The unetched polished surface o f a  chrom ium  deposit shows 
numerous cavities, b u t a fter annealing fower aro found. They aro probably 
formed as a  rcsu lt o f particlcs o f tho b rittle  deposit being to m  ou t during 
polishing. A n etchcd surfaco also shows num erous fine lissures. These 
appear unallected by annealing or recrystallization and  m ay represent sm ali 
channels which have no t been filled up  during deposition. Tho hardness, 
originally 800-1000 Brinell, s ta rts  to  deerease a fter annealing a t  abou t 300° C. 
and decreases to  230-250 Brinell a fte r annealing a t  1000° C. D ilatom etrie 
curvos show' a  contraction, commencing a t  a  lower tem peraturo, and reaching
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nearly  1%  after annealing a t  1000° C. F o r a  given annealing tem perature, 
contraction  and  loss o f hardness are a function  of annealing tim e, approaching 
a  constan t valuo a fte r scveral hours. D eposited iron, like chrom ium , shows 
a  d ilatom etric contraction , accom panied by an increase in  density, a fter 
annealing. D eposited nickel, on the o ther hand, shows practically  no increase 
in  density , and  no increase has been detected  in  deposited copper.—J . C. C.

Plating Motor-Car Headlights. A Modern Installation in Paris. ------
(Met. In d . (Lond.), 1936, 49, (18), 443-445).—A brief description of the 
polishing and  au tom atic  p lating  eąu ipm en t o f the Socićte des Phares M arćhal 
a  P an tin  (Paris).—J .  E . N.

Electroplating on Aluminium. R . Vogt (A lum in ium  and Non-Ferrous 
Ben., 1936, 1, (10), 481; 2, (1), 43-44).—A revicw of the principal difficulties 
in electroplating alum inium  and its alloys.— P . M. C. R.

Aluminium Piekle “ C ”  a  Means for the Ready Electrodeposition on
Light Metals with Aluminium B a s e . ------ (Metallwaren-Ind. u. Galvano-
Tech., 1936, 34, (18), 352).— L. A. O.

Observations on the Plating of Non-Ferrous Metals for Outdoor Exposure 
Tests. P . W . C. S trausser (M onthly Ren. Amer. Electroplalers' Soc., 1936, 
23, (10), 23-33).—Methods and  baths for producing standard  p lates o f nickel, 
copper, and  chrom ium  on iron, steel, copper, brass, and  zinc-base die-castings 
aro described.— A. R . P.

The Commercial and Practical Aspects of Throwing Power as a  Factor in 
the Character of Deposits. D onald W ood (M onthly Ren. Am er. Electroplalers’ 
Soc., 1936, 23, (10), 7—11 ; discussion, 11-22).—The im portance of throw ing 
power in silyer-plating solutions is discussed.—A. R . P .

Plating Economy Demands Control of “  Drag-Out ”  Losses from  Plating 
Solutions. George B . Hogaboom (Metal Cleaning and F inishing, 1936, 8,
(10), 677-682).—The losa of p lating  solution by drag-out has been calculated 
for a  num ber of comm ercial p la ting  baths and  is shown to  increase w ith 
decreasing size of th e  articles p lated , w ith  inereasing viscosity o f th e  solution, 
w ith  decrease in draining tim e and w ith increase in  the size of tho bottom  
edge.—A. R . P .

*The Signiflcance of the p H Number of Alkaline Baths in Electrodeposition.
R ichard  Springer (Z. Elektrochem., 1936, 42, (10), 732-736; and  Metallwaren 
In d . u . Gahmio-Tech., 1936, 34, (14), 269-270).—A n investigation o f the 
ąu a lity  and  colour o f brass p lated  from  a solution containing 37 grm ./litre 
N aCH  (? NaCN), IS CuCN, 11 ZnCl2, 22 N a2C 0 3, 2 NH.,C1, and  10 N a2S 0 3 
(eryst.), and  having p sl values of from  9-8 to  13-5. From  p u 9 ’8 to  10-3 the 
coating was brass ycllow'; from  10’4 to  12-5 i t  waa incrcasingly m ottled and 
non-uniform ; above 12-5, i t  becanie uniform  again and  w as o f a  yellow-red 
(Tombak) colour. D ilution down to 50 g rm ./litre  o f sa lt had  little  effect 
on the deposit. The effect o f N H 4 ions, th e  deposition of Tom bak from  brass 
baths , the  significance of th e  p a value in  cadm ium  baths, the p n  value of 
alkaline cyanido copper ba ths an d  of silver baths, and  the  use of L PW -Peha 
paper (similar to  litm us paper, b u t more sensitive) for the determ ination  of tho 
p n value are discussed.—J . H . W .

The Influence of New Advances in p K Determ ination in the Metal and 
Electroplating Industries. A. K arsten  (Metallwaren-Ind. u . Galvano-Tccli., 
1936, 34, (1), 10-12; and M et. In d . (Lond.), 1936, 49, (22), 541-542).

— J . E . N.
p H Determ ination in  Electroplating Baths. R . Springer (M etallwaren-Ind, 

u. Galmno-Tech., 1936, 34, (11), 211-212).—L. A. O.
A Rapid Method of Determining Boiic Acid in Nickel Plating Solutions.

M. H . Longfield (M onthly Rev. Am er. Electroplalers’ Soc., 1936, 23, (5), 23-24).
— S . G.
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Modern F iltration Practice in Electroplating. F . I). Pace (Metal Cleaning 
and Finishing, 1930, 8, (5), 233-238, 200).—Sec M et. Abs., th is vol., p. 103.

— S. G.
Process Control and Finishing Costs. H . L . F a rb e r (M onthly lłev. Amer. 

Eleetrojńaters' Soc., 1930, 23, (9), 5-17).—Exam ples from  a typical Amcrican 
works producing domestie electrical appara tus w ith  nickel- or chromium- 
plated  finish are discussed.— A. 11. P.

Pickling and Plating Brittleness of Steel. H . S u tton  (J. Electrodepositors' 
Tech. Soc., 1930, 11, 117-130).— Comprises an  account o f the  causes o f 
pickling and  plating  brittleness o f steel, the effect o f pickling or p lating  on the 
m echanical properties, th e  influence of composition and  eondition o f th e  steel, 
and the modifications w hich m ay be obtained by yarying the pickling 
conditions. Recom m endations are given, e.g. for acid electrolytic pickling, 
Iow or m oderate tem perature and  high in itia l eu rren t density, or a ltcrnatively, 
passivation trea tm en t, in  chrom ate-sulphuric baths.—W . D. J .

Determ ination of Some Metal Contents [in Plating Baths]. ------ (Metali-
waren-Ind. u . Galvano-Tecli., 1930, 34, (8), 154-150).— L. A. O.

Plating by the A m pśre-Hour Meter Method. R obert W . Wilson (Met. Ind . 
(N .Y .), 1930, 34, (10), 387-388).—The m ethod provides accurate knowledgc 
of thickness and  assures economy by obviating overplating.— S. G.

The Growth of the Electroplating Industry. D. J . M acnaughtan (./. Electro
depositors' Tech. Soc., 1930,11,155-181).— Comprises an account o f th e  deyelop
m ent o f the electroplating industry  in some detail. The article is illustrated  
w ith some interesting date  charts.—W. D. J .

Electroplating. Present Position of Industry. H . J .  T. E llingham  (Canad. 
Chem. and M et., 1930, 20, (9), 282-283).— A review of recent advances.

—A. R . P .
Observations on Electroplating in Europę. W illiam Blum  (M onthly Rev. 

Amer. Electroplaters’ Soc., 1930, 23, (4), 38-40).—S. G.
Recent Developments in Electroplating.—I- II . M. de K ay  Thompson 

(Metal Cleaning and Finishing, 1930, 8, (1), 13-10; (2), 05-00, 70).—A brief 
sum m ary of the more im p o rtan t deyelopm ents during th e  p as t 3 years.—S. G.

Progress in  the Electrodeposition of Metals. C. B . F . Young (Metal 
Cleaning and Finishing, 1930, 8 , (2), 01-04).—S. G.

The Relative Commercial Values of Various Methods of Heating, Together 
with Some Notes on H eat Transmission. J .  Binns (J. Electrodepositors' Tech. 
Soc., 1930, 11, 131-142).—Discusses the heating  o f p lating  baths by (i) coal- 
fired steam  h e a tin g ; (ii) fuel-oil fired steam  h e a tin g ; (iii) fuel-oil d irect f ired ; 
(iy) paraffin d irect f ired ; (v) gas d irect f ired ; and  (vi) electric heating, 
m ainly from  the po in t o f view  of cost. Some useful costing d a ta  are cited. 
An in troduction  to  th e  practical stu d y  of heat transfer in  conneetion w ith  
plating is included.—W. D. J .

Power Supply for Electro-Plating with Particular Reference to Rectification. 
A. S m art (J. Electrodepositors’ Tech. Soc., 1930 ,11 ,109-110; and  (summaries) 
Met. Ind . (Lond.), 1930, 48, (13), 391-394; Met. In d . (N .Y .) , 1930, 34, (7), 
201-204).— An elem entary descriptive and  explanatory  account o f electric 
supply eąuipm ent necessary for p lating . Some approxim ate figures for 
Capital cost are cited.— W. I). J .

Use of Korolac as a  Proteetive Coating on Electroplating Racks. H. E . 
F ritz  (Met. Ind . (N .Y .) , 1936, 34, (1), 26-27).—K orolac is a  solution of 
koroseal, a  new synthetic rubber-like m ateriał, which a t  norm al tem peratures 
is a jelly-like substance b u t when' heated becomes liąuid. In  the la tte r  form 
it  has been successfully applied as a  protective coating for electroplating racks. 
The m ethod of application of Korolac to  tho racks is described.—L. A. O.

Coating Procedure for Plating Raeks. H . E . F ritz  and  M. H . Longenccker 
(Metal Cleaning and Finishing, 1930, 8, (5), 287-288).— Briefiy describes a
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satisfactory coating proceduro for p lating  raclts, which can be applied to  
indiyidual p lan ts and  w hich gives good protection  when used in  yarious 
plating  and cleaning solutions.— S. G.

Rubber-Lined Eąuipm ent Finds Extensive Use in Modern Pickling Rooms. 
J .  R . H oover (Metal Cleaning and F inishing, 1936, 8, (10), 687-692).—Sonic 
types of modern rubbcr-lined pickling yats an d  o ther ccjuipment are described 
an d  illustrated .—A. R . P .

Deyelopments in Plating Machinery.—I- I I .  Jo h n  V ander Voort (Metal 
Cleaning and Finishing, 1936, 8, (1), 17-20; (2), 67-69).— Briefly discusses 
developm cnts in  generatora, lathcs for polishing and  buffing, conveyor systems, 
p lating  barrels, burnishing barrels, and  eentrifugal dryers an d  cleaning equip- 
m ent.—S. G.

M aintenance of Generators and Rheostats. M. M. Rosę (Metal Cleaning 
and Finishing, 1936, 8 , (5), 249-250, 276).— S. G.

“  Trouble Shooting ”  on Plating Generators. L. L. Stoffel (Metal Cleaning 
and Finishing, 1930, 8, (8), 479-482; (9), 505-570, 590; and M et. Ind . (N . Y.), 
1936, 34, (9), 339-341).—The cures for the comm on troubles w hich occur in 
routine practice are discussed.— S. G.

VII.—ELECTROMETALLURGY AND ELECTROCHEMISTRY

(O ther than  Electrodeposition.)

(C ontinued from  pp. 401-105.)

Electrolytic Production of Calcium. V. M. Guskov and  M. T . Ivovalenko 
(Melallurg (Metallurgist), 1936, (8), 73-76).— [In  Russian.] A description and 
th e  results of tests o f a  bath  designed for the production of calcium.—-N. A.

*Contributions to the Chemistry of Germanium. On the Electroehemical 
Behaviour of Germanium. R obert Schwarz, F ritz  H einrich, an d  E rika 
H ollstein (Z. anorg. Chem., 1936, 229, (2), 146-159).— On account o f its ready 
oxidizability in the presence of oxygen electrolytic germ anium  gives neither 
a  constan t no r a  reproducible e.m.f. in the  ce li: Ge|A'’-Z nS04|Ar-KCl,Hg2Cl2|Hg. 
A ttem pts to  determ ine th e  norrnal dissolution potential G e-Geiv by potential 
m easurem ents in aqueous solutions failed, b u t c .d .-po ten tia l curyes for yarious 
germ anium -containing eleetrolytes have been construeted. Germanium 
cannot be electrolytically deposited quan tita tively  except from alkaline 
oxalate solutions containing tin , when both m etals aro deposited ąuanti- 
ta t iv e ly ; examples are giyen.—A. 11. P .

*The Influence of a Smali Q uantity of A gar-A gar and Gelatin on the Rate of 
Crystallization of Cathodic Silver Deposits. A. Glazunoy, J .  Teindl, and .1. 
H alik  (Chem. L is ty , 1935, 29, (9), 117-118, 131-133).—T he influence of colloids 
and  organie substances on the natu rę  o f cathodic deposits is reyiewed. The 
apparatus used is sim ilar to th a t  described previously (Met. Abs. (■/. Inst. 
Metals), 1932, 50, 636). Using a  slightly acidiflcd 1%  solution of silyer n itra te  
and yarying the current density  and  th e  additions o f agar-agar and gelatin, the 
ra te  of crystallization K G , was measured. R esults are given in  th e  form of 
tables and diagram s. KGX decreases w ith inerease in the am ount o f gelatin or 
agar-agar added, the influence of gelatin being more effcctive. An inerease of 
th e  yiseosity of th e  electrolyte has practically  no influenco. The colloids are 
present as insignificant residues of the electrolyte, between the crystallites, or 
they  are placed in the space-lattice endocryptically.— O. Q.

*The Influence of a Smali Quantity of Agar-Agar and Gelatin on the R ate of 
Crystallization of the Anodic Deposit of Silver Peroxide (Electrolysis under the 
Microscope.—XH). A. Glazunoy and  K . Valećka (Chem. L isty, 1935, 29, (23), 
359-361).—T he fact th a t th e  colloids have a  certain influence on th e  anodic 
deposit is an  argum ent against the view th a t the yariation  in form and  ra te  of



1936 V III .—Refining 557
crystallization o f the cathodic deposit is due to  a  m igration of the coOoids in 
the direction of the cathode during the process o f eleetrolysis. Tho colloid 
particles seem to  be bipolar or to  “ envelop ” th e  ions.— O. Q.

♦Insulating Gas Film  on Aluminium Electrodes. 0 . Jansch  (A lum inium , 
1936,18, (10), 486-487).— W hen an a lternating  current is passed between two 
aluminium electrodes in dilute am m onia, tho m etal becomes coatcd w ith a 
film which is conductive when d ry  and  prevents the form ation of the E loxal 
type of film when th e  m etal is anodically trea ted  in  sulphuric acid. The 
ammonia film becomes coatcd w ith a lum inescent gas film when im mersed in 
w ater or sulphuric acid. Addition of am m onium  carbonate to  the am m onia 
solution aecelerates the form ation of this peculiar film, where as addition  of 
ammonium bichrom ate has the opposite efFect.—A. R . P .

*Studies in Antimony Electrode. D. N. M ehta and S. K . K u lkam i J a tk a r  
(./. Ind ian  Insi. Sci., 1935 ,18A, 85 -100 ; C. 1935, 29, 7824).—The e.m.f. 
of polished cast antim ony against platinum , hydrogen a t  685 mm. in a solution 
a t pH 6-0 is 0-2774 v. a t  25° and 0-2279 v. a t  40°. A gainst sa tu ra ted  calomel 
a t  25° E 0 for cast antim ony is — 0-0293 v. over the p n rangę 2-5-8-5, w ith  an 
accuracy of 0-01 p n un it. The calculated AH  o f the celi reaction, hydrogen -(- 
polished cast antim ony, is 197,290 cal. a t  25°-40°, in agreem ent w ith  Simon and 
Thaler (Z. anorg. Chem., 1927, 162, 253) for th e  reaction of hydrogen writh 
S b ,0 ,. The hydrogen electrode function of cast antim ony is a ttrib u ted  to  
Sb20., dissolved in the  metal. Unpolished cast antim ony develops a  film 
which does no t exhibit the  simple hydrogen electrode function.— S. G.

*The Behaviour o£ the Cadmium Electrode in  the Alkaline Nickel-Cadmium 
Accumulator. G. Grube and  F . D oetseh (Z. Elektrochem., 1936, 42, (5), 
247-253).— O bservations on th e  to ta l voltage and  the  electrode potentials of 
nickel-cadm ium  eells were undertaken w ith  the in-imary object of elucidating 
the function of tho liammer-slag (Fe30 4) contained in th e  negative mass. The 
iron oxide was shown to  p lay an im portan t p a r t in  the cycle. F urtlier 
investigations on the natu rę  of th e  discharge product o f the cadmium electrode, 
the eąuilibrium  poten tia l of cadmium electrodes prepared by different methods, 
the ionie behaviour o f the iron oxide a t  various stages in  the cycle, and  the 
function of the w-ater con ten t o f the electrolyte are described and  sum marized.

— P. M. C. R .
*On the Platinum  Electrode. I.— Capacity of Platinized Platinum  in Vąrious 

Eleetrolytes and the Electrolytic Behaviour of Adsorbed Hydrogen. A. Slygin 
and A. F rum kin  (Acta Physicochimica IJ .R .S .S ., 1935, 3, (6), 791-818).— 
[In  German.] An account is given of experim ents on tho relation between 
the ąu an tity  o f electricity passing through a  platinized p latinum  electrode and 
tlie po ten tia l difference between the electrode and  the neighbouring solution, 
using various eleetrolytes. The results aro discussed in relation  to  adsorption 
of hydrogen and  th e  form ation of a double layer.—B. C.

*Śimultaneous Cathodic and Anodic Polarization of the Electrodes, Using 
Direct Current. H .—Platinum , Palladium , and Gold Electrodes. P a n ta  S. 
TutundZić (Z. Elektrochem., 1936, 42, (1), 21-27).—A study  of th e  influence 
of a  steady superimposcd direct current o f different direction, strength , and 
voltage on the potential and  the decomposition potential m easured a t  
platinum , palladium , and  gold anodes in  2 N -sulphuric acid a t  room 
tem perature.—P. M. C. R .

VIII.— REFINING

(C ontinued from  p . 408.)

*Studies on the Electrolytic Refining of A lum inium  in a Mixture of Fused 
Chlorides. J .  Czochralski and  W. Gawlikowski ( Wiadomości Instytu tu  
Mctalurgji i  Metaloznawsttea ( Warszawa), 1935, 2, (1), 31-33).— [In  Polisli, w ith
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German sum m ary.] E lectrolytic refining of commercial alum inium  in a  fused 
m ixture of sodium, potassium , and alum inium  chlorides a t  150° C. is con- 
siderably aiTectcd by the presence of a smali ą u an tity  of w ater in the electro- 
ly te ; dense uniform deposits several ten ths o f a  m illim etre th ick  m ay thus 
be obtained on iron or o ther m etal cathodes.—A. R . P.

IX .— ANALYSIS

(C ontinued from  pp . -1G5—1G8.)

On Physical Methods in  Chemical Laboratories. XXXII.— A New Method 
of Q uantitative Emission Spectrographic Analysis for Micro-Analysis. G.
Schcibe and A. R ivas (Angew. Chem., 1936, 49, (28), 443-446).—The substance 
is dissolved in  an  appropriate solution and  a  m inutę drop placed on each 
electrode of a carbon arc, across which a  constant curren t is passed for 30 
seconds during w hich tim e th e  spectrum  is photographcd. The proportion 
present o f the elem ent sought is then  calculated from the relative intensities of 
certain  o f its  lines and  lines of the m ajor constituent. The m ethod is pa rti
cularly valuable for determ ining traces of one m etal in an o th e r; examples 
deseribed arc th e  determ ination of Mg in Al and  the determ ination of Al and 
Cr in  Fe.—A. R . P.

Analysis of Materials by the X-Ray Diffraction Method. H erbert R. 
Iscnburger (Product Eng., 1936, 7, 177-179, 264-266; C. Abs., 1936, 30, 
7479).—Tho principles o f X -ray  analysis are reviewed, w ith  a  descrip
tion  of th e  apparatus used, drawings, and  photographs. Photographs of 
typical diffraction p a ttem s are shown.—S. G.

A New X-Ray Method for the Chemical Analysis of Sections. L. v. Hamos 
(Mełallwirłschaft, 1936,15, (19), 433-436).—The secondary radiations from the 
prepared surface of a  m etallie section exposed to  X -rays vary  in wave-length 
according to  tho chemical composition of the m ateriał a t  the point of incidence, 
and  are capable of forming a  series o f m onochrom atic images a fter dispersion 
by  a  cylindrical crystal reflector o f suitable structure. The m ethods of 
standardizing the crystal and of obtaining and interpreting comparable images 
are deseribed, w ith  practical examples.—P. M. C. R .

The Air-Carbon Arc in  High Vacuum [Application to Spectroscopic Analysis 
of Volatile Metals]. F . H . Newman (Phil. M ag., 1936, [vii], 22, (147), 463- 
465).—Describes the eonditions for tlie operation of an a ir-carbon  are w ith 
gas pressures between 1-0 and  0-01 111111. m ercury and  voltages and  currents 
of the order of 100 and 1-5, respectively. The arc has certain advantages in 
th e  spectroscopic exam ination o f volatile m etals.—W . D. J .

The Im portance and Use of X-Ray Methods in W orks’ Laboratories. G. I. 
Aksenov, V. I. A rharov, and  V. I . K hristiani (Zavodskaia Laboratoria ( Works' 
Lab.), 1936, 5 , (1), 70-88).— [In  Russian.] A comprehensive survey.—D. N. S.

*Quantitative Chemical Spectrum Analysis of Aluminium Alloys. G. Scheibe 
and  A. Schontag (Light M etals Research, 1936, 5 , (5 ), 106-108).— Summ ary 
from Mctallwirtschaft, 1936, 15, 139 ; see M et. Abs., th is yoL, p. 312.

—L. A. 0 .
Method for Spectrographic Analysis of Silumin. A. R . Stroganov (Zavod- 

skaia Laboratoria (JForfo’ Lab.), 1936, 5, (5), 614-620).— [In  Russian.] Tho 
m ethod deseribed allows of the determ ination of 0-1-1 -0%  o f Mg, Fe, Co, 
and Cu, and up  to  8-10%  of Si w ith an accuracy of 7-10% . Bi, Żn, Sb, Ti, 
and Ca can be detected qualitatively.—D. N . S.

Analysis of Magnesium. K atsum i Inouye (K yushu Teikoku-Daigaku  
K okaku lho  (Tech. Rep. K yushu  Im p . TJniv.), 1934, 9, (6), 253-260).— [In 
Japanese.] No sum m ary is given in a  E uropean language.—S. G.
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*Study of the Method of Alkalimetry. I.— The Volumetric Analysis of 
Magnesium. Sannoji M ukai (K yushu 1’eikokit-Daigaku Koka ku Iho (Tech. 
liep. K yushu  h np . Univ.), 1935,10, (1), 31-30).— [In  japanese.J No sum m ary 
is given in a  European language.—S. G.

*0n a Systematic Proeedure of Analysis w ithout the Use of Hydrogen 
Sulphide. W. J .  Petraschenj (Z. anal. Chem., 1936, 106, (9/10), 330-342).— 
A detailed schcme is described for the detection of the common motals w ithout 
using H 2S.— A. R . P .

*Sodium Diethyldithiocarbamate as a Reagent for Certain Microcrystal 
Reactions. Ju lius G rant and  F . A. Meggy (Analyst, 1936, 61, (723), 401-402). 
—W hen a  few drops of the solution to  be tested  aro shaken w ith a  sa turated  
solution o f tho reagent and a  little  C0H 0, and th e  C0H 0 layer is evaporated on 
a microscope slide, characteristic crystals are formed as follows : cadm ium : 
large hexagons w ith well-defined facets (scnsitivity 0-01 mg. C d ); mercury : 
brown plates (sensitivity 0-1 m g .) ; manganese : elongated hexagonal crystals 
(sensitivity 0-01 m g .) ; lead, zinc, strontium-: elongated rectangular plates and 
groups of radiating  c ry s ta ls ; cobalt: rectangular, brownish-green p la te s ; 
nieke l: tiny , green hexagons formed w ith  difficulty.— A. R . P .

*Electrolytic Application of the Hydrobromic Acid Test for Copper. Ger- 
rard  W. B aker (Analyst, 1936, 61, (726), 603-604).—A piece of P t  wire tipped 
w ith cotton wool soaked in a sa tu ra ted  solution of ICBr in H 3PO., is placed on 
the m etal suspeeted to  be Cu and  a. current of 1 am p. a t  6 v. is passed from 
metal to  wire ; in the presence of Cu a purple-red colour develops on the Cu. 
The m ethod detects as little  as 0-0002 mg. of Cu and has been employed to 
detect th e  presence of Cu on shears used to  cu t telephone wires.—A. R . P .

*Microchemical Detection of Gallium with Morin. G ottfried Beck (Mikro- 
chemie, 1936, 20, (2/3), 194-197).—The reaction of Ga w ith  m orin is more 
intense than  th a t  o f Al and is no t inhibited by the presence of N a F ; hence the 
deyelopm ent of a greenish fluorescenco when the te s t is made in solutions 
containing N aF  is a specific tes t for Ga.—A. R . P .

*0n the Micro-Reactions of Lead. 1 .1 . K orenm ann and Sh. Sh. Mesongenik 
(Mikrochemie, 1936, 20, (2/3), 189-193).— See Met. Abs., th is vol., p. 467.

—A. R . P .
*Detection of Manganese by Catalysis. L. Szebelledy and  M. B artfay  (Z. 

anal. Chem., 1936, 106, (11/12), 408-416).—The solution is trea ted  w ith 
sa turated  KIO., solution and  a few drops o f 0-1% ji-phenetidine solution ; in 
the presence o f as little  as 0-001 y  Mn a violet-red colour appears in 2-3 
minutes.— A. R . P .

*0n the Detection of Smali Quantities of P latinum  in Minerais, Alloys, 
Residues, &c. Separation and Concentration of Platinum  by Coprecipitation 
with Tellurium. S. K uhnel H agen (Mikrochemie, 1936, 20, (2/3), 180-188).— 
The aqua regia solution of tlie m ateriał is evaporated w ith  HC1 to  expel 
H N 0 3 and, after addition of N a2T e 0 3 and ad justm en t o f th e  acidity  to  
2-2-5iV-HCl, is sa tu ra ted  w ith S 0 2. The Te precip itate which contains all the 
P t, Au, and  H g present is ignited in air, the residue dissolved in  aqua regia, 
the solution evaporated to  dryness, tlie residue dissolved in H 20 , and the 
solution boiled, filtered, neutralized w ith N aO H , trea ted  w ith  K I, and  acidified 
with C H 3-C02H ; a  rose colour indicates th e  presence of P t.—A. R . P.

*Detection of R henium  in the Sodium Carbonate Bead. H erm an Yagoda 
(Indust. and Eng. Chem. (Analyt. Edn.), 1936, 8, (2), 133-134).—R e gives a 
transitory yellow colour in tlie N a2C 0 3 bead te s t in  either an oxidizing or a 
reducing flame ; Mn does no t interfere in the la tte r  case.—A. R . P .

*Detection of Zinc with Potassium  Perricyanide and /Jrtra-Phenetidine. 
L. Szebelledy and St. T anay (Z . anal. Chem., 1936, 106, (9/10), 342-348).— 
The solution to  be tested  (1 drop) is added to  a  m ixture of 6 drops o f 2%  
K 3Fe(CN)c, 2 drops o f 2A7-H„SOl, and 12 drops o f 1% p-phenetidine hydro-
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chloride so lu tion ; in tho presence of Zn  a  blue colour or precip itate forms 
im m ediately. Fe, Co, Ni, and Cu interfere by g m n g  colour reactions.— A. R . P.

♦Separation o£ Iron, Aluminium , and Chromium from Manganese, Cobalt, 
and Nickel by Means o! Pyridine. E . A. Ostroumov (Z. anal. Chem., 1936,106, 
(4/6), 170-176).—Addition o f C5H 5N  to  dilute chloride or n itra te  solutions 
containing the corresponding N H ,' sa lt affords a  quan tita tive  separation of 
Fe, Al, and  Cr from Mn, Co, and N i in ono operation, proyided th a t  excessive 
am ounts o f sulphate are absent.— A. R . P.

*On a Method of Separating Iron, Titanium , and Aluminium by Means of 
8-Hydroxyquinoline. A. M. Zanko and  G. A. B utenko (Zavodskaia Laboratoria 
(Works' Lab.), 1936, 5, (4), 415-418).— [In  Russian.] The solution is treated  
w ith ta r ta ric  acid and 80%  C H 3-C02H , the Fe rem oved by addition  of a 
2%  C H 3-C02H  solution of tlie precipitant, tho illtrate neutralized w ith 
N H ,O H  after addition of H 2C20 4, the Ti precip itated  w ith an  alcoholic solution 
o f 8-hydroxyquinoIine, and  th e  Al in  tlie filtratc precip itated  sim ilarly after 
addition  of N H 4OH.— D. N . S.

Separation of Lead from  Copper, Nickel, Cobalt, and Cadmium by Carbonic 
Aeid in  Pyridine Medium. A. Jilek , J .  K ofa, and  J .  VfeSfal (Chem. L isty, 1935,
29, (19), 299-304).—Tho separation can be easily effected if  th e  respective 
m etals arc in th e  form of n itra tes and  if  the contents of each does n o t exceed
0-2 grm . P b  and  Cu aro separated  by precipitation w ith C 0 2 in presence of 
amm onia. Tlie PbCO., is dried, ignited, and weighed, Cu is determ ined by 
electrolysis. The presence o f alkaline n itra tes has no influenco. N i and Co are 
separated  similarly b u t w ithout addition of N H 4OH. W hen separating Pb 
from Cd CH3COONH4 is a d d e d ; th e  results obtained in this case are no t 
quite accurate.— O. Q.

*0n  the Separation of Smali Quantities of Tin from Antimony and Arsenie. 
N . I . Cherviakov and  E . A. O stroum ov (A nn. chim. analyt., 1936, [iii], 18, (8), 
201-207).—Tlie m etals aro precip itated  in the usual way w ith H 2S, the As, 
Sb, and  Sn ex trac ted  from tlic p recip itate by digestion w ith  N a2S solution, 
and  the m ixed sulphides reprecip itated  by addition of C H 3-C02H  to the 
filtrate. The waslied precip itate is dissolved in  iY-HC'1 and  tlic ice-cold 
solution is trea ted  w ith  eupferron w hich precipitates only the Sn.—A. R . P.

*A New Method for the Precipitation of U ranium  and Its Separation from 
Alkaline E arths with Pyridine. E . A. Ostroum oy (Z. anal. Chem., 1936, 106, 
(7/8), 244-248).—From  neutral n itra te  solutions C5H 5N  precipitates U  com- 
pletely as H 2U20 7, ign itionof w hich affords U 3Oa free from alkalis and  alkaline 
earths.—A. R. P .

*Use of Formaldehyde for Elim inating Ammonia and Ammonium Salts. 
III.— Decomposition of Ammine Complexes by Formaldehyde. Determination 
of Metals by Precipitation w ith Alkali Carbonates or Hydroxides in  Solutions 
Containing Ammonia or Ammonium Salts. Antonio H em m elcr (A nnali 
chim. applicata, 1936, 26, (6), 240-248).—To precipitate Ag, Cu, Zn, Cd, Mn, 
Co, or N i from am m oniacal solutions containing N H , salts CH,() is added to 
convert th c N H 3 to  (CH2)0N4, and  the m etal is then precip itated  w ith N aO H  or 
N a ,C 0 3.— A. R . P.

^Determ ination of Gases in  Aluminium by the H ot-Extraction Method in
V acao. J .  A. K liachko (Zarodskaia Laboratoria (Works' Lab.), 1936, 5, (5), 
572-579).— [In  R ussian.] The appara tu s described dillers from th a t  of 
Oberhoffer and  H essenbruch by the use of a Nichrom e wire-wound resistance 
furnace, and  by  modifications of some of the glass parts, flat-ground glass joints 
being used instead of sockct joints. T he gas is expelled by heating tlie specimen 
to  800° C .; no gas can be obtained from specimens tested  im m ediately after 
annealing, b u t th e  gas con ten t inereases w ith  tim e of storage. U nannealed 
specimens contain  m ost gases, the gas con ten t o f all th e  m ost im portan t 
alum inium  alloys being approxim ately  the  sam e and  less th a n  th a t  o f pure Al,
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tending to  increase w ith an  increase in tlie Si con ten t (c.<7. in Silumin) and  w ith 
the Cu conten t (in D uralum in). Mg liaa only a slight influence. W rought 
metal contained more gas th an  cast m etal.—D. N . S.

Methods of Analysis for Im purities in  Copper and Brass. F . T. Longman 
(A lum inium  and Non-Ferrous Rev., 1936, 1, (6), 238-240).—R ead before the 
Midland M etallurgical Soeicties (B irm ingham  Local Section of th e  In s titu te  
of Metals, &c.).—J . C. C.

*The Colorimetric Determ ination of Aluminium with the Aid of Alizarin 
(Red) S. A. P . M usśakin (Zhum al Prildadnoy K h im ii (J. A pplied Chem.), 1936,
9, (7), 1340-1346).— [In  Russian.] See M et. Abs., th is voi., p. 369.—-N. A.

Spectrographic Methods for the Quantitative Determ ination of Al, Zn, and 
Mn in the Alloy Elektron. L. W . W edjenski and  S. M andelstam  (Tech. 
Physics U .S .S .R ., 1936, 3, (7), 662-681).— [In  G erman.] (1) A rap id  visual 
method is described for th e  estim ation of Al from 4  to  8% , Z11 from 0-5 to
1-5%, and  Mn from 0-15 to  0-5% . The results are compared w ith  tlie results 
of chemical analysis, b o th  being applied to  samples o f E lektron. (2) A now 
photom etric in terpolation m ethod of quan tita tivc  spectrographic analysis is 
described.—B. C.

♦Direct Determ ination of A lum inium  in A lum inium -Iron-M anganese 
Bronze. M. I . Shubin (Zavodskaia Laboratoria (Works' Lab.), 1936, 5, (4), 
407-411).— [In  R ussian.] The alloy is dissolyed in H N 0 3 and  H 2S 0 4, the 
solution is evaporatcd  to  fumes, tho sulphates aro dissolyed in I I 20 ,  and  tho 
solution electrolyzed w ith a  H g cathode for 20 m inutes w ith  1-2-1-5 am p., then , 
after neutralizing w ith  N H ,O H  for 1J lirs. a t  2 am p. wliereby all tho Cu, Fe, 
Zn, N i, P b  are deposited in  th e  Hg. The Al in the solution is then  recoyered 
by double precip itation  w ith  N H 4OH.—D. N . S.

♦Determination of Arsenie in Ferrous and Non-Ferrous Metals by Means 
of Calcium Hypophosphite. E . I. Fogelson and N. V. K alinykova (Zavod- 
slcaia Laboratoria (IFor&s’ Lab.), 1936, 5, (5), 584-586).— [In  Russian.] Sn 
and Sn-base alloys are dissolyed in  1 : 1 HC1 w ith tho aid of a  little  KC103, 
the solution is diiuted to  150 c.c. w ith the same acid, trea ted  w ith 0-3-0-5 grm. 
of CuCI2, and  boiled w ith 5-7 grm . of C aH P 0 2, and the As precipitate collectcd, 
washed first w ith  HC1 containing C aH P 0 2, then  w ith  5%  NH.,C1 solution and 
determ ined iodom etrically. W ith  P b  and  Pb-baso alloys tho PbCl2 m ust 
be rem oved before precip itating  the As. Cu and  bronze are dissolyed in 
aqua regia, and  th e  As concentrated by precipitation w ith Fe(O H )3 ; the 
precipitate is dissolyed in HC1 and  th e  analysis continued as above.—D. N. S.

♦A New Volumetric Method for the Determ ination of Beryllium. B. S. Evans 
(Analyst, 1935, 60, (710), 291-293).—The Bc(O H )2 obtained a fter separation of 
other m etals giving insoluble hydroxides is dissofved in HC1, 1 c.c. o f 0-04% 
thym olphthalein added, followed by 2%  N aO H  solution un til the liąu id  is 
blue, 1 : 1 HC1 until colourless and, a fter boiling for 10 m inutes, N aO H  until 
a  dark blue colour is obtained. The boiling solution is then  neutralized 
exactly w ith  0-liY-HCl un til colourless above tho Be(O H )2 precip itate, a 
measured volum e of tlie same acid sufficient to  dissolve the  precip itate added 
(yolume of solution n o t less than  200 c.c.), the  solution cooled, and a  m ixture 
of 20 c.c. o f sa tu ra ted  Iv I0 3 solution and  20 c.c. of 4%  K I  added, followed, after
2-3 seconds, by 4 grm . o f solid N aH C 0 3 and im m ediate titra tio n  of th e  liberated 
I 2 w ith 0-1 jV -A s20 3 solution containing N aH C 03. T he HC1 is standardized 
against th e  As20 3 solution by tho K I - K I 0 3 m ethod and  the difference between 
the acid added in  the te s t and  th a t  corresponding to  the I 2 liberated in th e  last 
stage is calculated to  Be (1 c.c. o f 0-liV-HCl =  0 00045 grm . Be).— A. R . P.

♦Studies in  In ternal Electrolysis. I.—The Determ ination of Smali Quantities 
of Cadmium and Niekel in Zinc. Jam es G. Fifo (Analyst, 1936, 61, (727), 681- 
684).—Tho anolyte consists o f a  solution of ZnCl2 ( 3  5 grm . of Zn) and 
NHjCl 10 grm./lOO c.c. and  the catholyte o f the solution (300 c.c.) o f the m etal
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in  HC1, 5 c.c. o f 5%  C H 3-C02N a solution, 2 drops of 2%  HC1, and  0-25 gnn . of 
N H jpH -H C l. The appara tus and teehniąue arc sim ilar to those of Collin 
(Analyst, 1930, 55, 495). F o r the deposition of N i tho sam e anolyto is used 
w ith  the addition  of 17 c.e. o f N H 40 H  (d  0-88) while th e  catholyte consists of 
ZnCl2 and N H 4C1 w ith 2 grm . o f N a2S 0 3,7H20  ; electrolysis is conductcd a t 
65°-70° C.—A. R . P .

*New Rapid Method for the Determ ination of Copper. L. Jolson (Z. anal. 
Chem.., 1936, 106, (4/6), 157-167).— The am m oniacal solution is reduced w ith 
N H 20 H  or N2H 4 and tlie Cu conyerted into Cu2C2 by passing C2H 2 through the 
liąuid a fter addition of gelatin as a protective colloid. The suspension is then 
titra te d  w ith standard  ICCN solution until completely decolorized. Addition 
o f N a4P 20 ,  preyents interfercnce o f Fe. Some applications of the m ethod aro 
described.—A. R . P.

*The Determ ination of Smali Amounts of Copper in  Tin by Controlled Poten
tial. Sydney Torrance (Analyst, 1936, 61, (727), 688-689).—The Sn (10 grm.) 
is dissolved in HC1 w ith  the  aid o f a little  H N 0 3, th e  solution is evaporated to 
fumes w ith  30 c.c. o f H 2S 0 4,5 0  c.c. o f H 20  arc added, and  tho m ix ture  boiled 
to  dissolvc Sn(S04)2, cooled and  filtered. The filtrate is d ilu ted  to  150 c.e., 
trea ted  w ith 10 c.c. of 2%  N 2H 4'H 2S 0 1 and  electrolyzed in  th e  L indsey and 
Sand appara tus (Met. Abs., 1934, 1, 390, 607).—A. R . P .

*Gravimetric Determ ination of Copper with Hexamethylenetetramine. 
A ntonio H em m eler (A nnali chim. applicata, 1936, 26, (6), 237-240).— Addition 
of (CH2)„N4 to  a  boiling neu tra l Cu sa lt solution effects complete precipitation 
of the C u ; the precip itate is ignited to  CuO for weiglfing. Zn and Ag 
interfere.— A. R . P .

Colorimetric Method of Determ ining Germanium. I. P . A lim arin and  B. N. 
Ivanov-E m in (Zhurnal Prikladnoy K h im ii (J. Applied Chem.), 1936, 9, (7), 
1334-1339).— [In  R ussian.] The HC1 solution obtained by  d istillation  in ft 
curren t o f Cl2 is decolorized w ith  N aH S 03, trea ted  w ith  B r w ater un til pale 
yellow, again bleached as before and , if  m uch So is present, trea ted  w ith 
N H 20H-HC1. The filtrate from  the  Se is ad justed  to  6iV-HCl, trea ted  w ith 
H 2S for J  hr., and  filtered n ex t day. The GeS2 precip itate is dissolved in 
10 c.c. o f 1%  N aO H  free from  S i0 2 and  P 20 5, the solution oxidized w ith  H 20 2 
an d  boiled to  decompose excess, and  an  a liąuo t portion  trea ted  w ith  20-40 c.c. 
o f 5%  (NH4)2M o04 and  H N 0 3 to  0-15-0\'J5Ar. Tho resulting yellow colour 
is com pared w ith  th a t  o f a  standard  solution of K 2C r04 or picric acid (10 m g./ 
litre  o f picric acid corresponds to  74-8 m g./litre o f G e02).— N . A.

*0n  the Determ ination of Smali Quantities of Germanium. N . S. Poluektov 
(Zavodskaia Laboratoria (W orks’ Lab.), 1936, 5, (1), 27-28).— [In  Russian.] 
See ab strac t from  German source, Met. Abs., th is  yol., p. 369.—D . N . S.

*On the Detection and Determ ination of Gold by Means of Hydrogen 
Phosphide and Filter Paper. N . D. Costeanu (Buli. Soc. chim. France, 1936, 
[v], 3, (8/9), 1527-1530).—The Au alloy (e.g. 25 mg. o f m ateriał filed from  an 
article) is boiled w ith  H N 0 3 to rem ove Cu and  Ag, and  the residual Au 
dissolved in  aąua regia. A fter d ilu ting  the  solution to  25 c.c. a  standard  
s trip  o f filter paper is soaked in  the liąu id  an d  placed in a  tube  through which 
P H a (from the action of K O H  on PH.,I) is passed. The dark  blue colour 
produced is. com pared w ith  th a t  o f a  series o f standards produced similarly 
from  solutions containing know n am ounts o f Au.—A. R . P .

*A New Method for the Qualitative and Q uantitative D eterm ination of 
Traces of Gold in Presence of Copper. L. M. K ulbcrg (Zavod#kaia Laboratoria 
(IFori-s’ Lab.), 1936, 5, (2), 170-175).— [In  R ussian.] The CH3-C02K 
solution (pn 3-6) is trea ted  w ith 0-2 grm. K F  and  5 -6  drops o f a  2-5% solution 
of th e  leuco-base of malacliite or brilliant green in 20%  C H 3-C02H, boiled for
2-3 m inutes and , a fter cooling, shaken w ith CHC13. A pale green to  indigo- 
blue colour in  the CHC13 layer indicates Au (sen s itm ty  0-003-0-1 mg. o f Au
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in 10 c.c.). Tho m ethod can be used quan tita tively , the colour being com pared 
with th a t given by a  HAuCl., solution of known Au conten t—D. N . S.

*Quantitative Determ ination of Iridium  by Titration with Potassium  Ferro- 
cyanide. A. A. Grinberg and U. L. Mihelis (Dokladi A kadem ii N auk  S .S .S .R .  
(Rep. Aead. Sci. U .R .S .S .), 1936, 2, (5), 177-178 (in R u ssian ); and  Compt. 
rend. Aead. Sci. U .R .S .S ., 1936, [N.S.], 2, (5), 179-181 (in German)).— Ir  
can bo determ ined potentiom etrically  by  titra tio n  o f H ,IrC l0 w ith  K 4Fe(CN)c 
in dilute H 2S 0 4 solution.—N. A.

♦Formation of Hydrogen Peroxide in the Silver Reductor. A Micro- 
Analytical Method for Iron. Charles F . F ryling  and  F ay  V. Tooloy (J. Amer. 
Chem. Soc., 1936, 58, (5), 826-831).— D eterm ination of sm ali ąuan tities of Fe 
by reduetion in  HC1 solution w ith  a m etallic Ag reductor and  finał titra tio n  
w ith ceric su lphate is aifected by an error due to  H 20 2 formed in  tho reductor. 
The m ethod, w hich has practical advantages, is m ade accurate by use o f a 
H 2 atm osphere during reduetion and  application of a corrcction for the 
indicator (ortho-phenanthroline-ferrous complex).—R . G.

*Volumetric Determ ination of Lead and Molybdate w ith Absorption 
Indicators. C. Candea and  I . G. Murgulescu (A nn. chim. analyt., 1936, [iii], 
18, (2), 33-36).—The titra tio n  of Pb  w ith  (NH4)2M o04 in a n eu tra l acetate  
solution can be accurately mado w ith eosin as in tc rna l indicator, tho 
precipitate being rose-coloured during titra tio n  and  beeoming yellow a t  tho 
end-point. The m ethod can also be used for doterm ining Mo by titra tio n  of 
a  neutral m olybdate solution w ith  (CH3-C02)2Pb, the original yellow precip itate 
beeoming roso a t  the end-point.—A. R . P.

A Method for the Estim ation of Lead Volumetrically by F a jan ’s Method. 
Sachindra N ath  R oy (J. Ind ian  Chem. Soc., 1936, 13, (1), 40-41).— A m ethod 
of estim ation by titra tin g  P b (N 0 3)2 against standard  N a2C 0 3 using fluorescein 
as adsorption indicator. R esults are accurate w ith in  1% .— R . G.

*Quantitative Spectrographic Method for the Determ ination of Alkali and 
Alkaline E arth  Metals in  Aluminium and Lead. B. I. Bodnakow  (Z. anal. 
Chem., 1936, 106, (11/12), 419-427).—L i, N a, Ca, and  Sr m ay be determ ined 
by visual photom etry  of the ir flame spectra under standardized conditions.

— A. R . P .
*On a Rapid and Accurate Method for the Q uantitative Determ ination of 

Mercury. Selim A ugusti (Gazz. chim. ital., 1935, 65, (7), 689-693).—The 
method takes only 40-50 m inutes for th e  complete determ ination , and  is 
accurate. The avorago differenco is only 0-3%  from  th e  theoretical figuro.

—J. K.
Analysis of Nickel Salts for Plating Baths. J .  Mały (Chem. L is ty , 1935,

29, (2), 24—26).— In  addition  to  N i, N H 4\  N a ', S 0 4" ,  CT, H 3B 0 3, and  w’a te r 
are determ ined. Instead  of separating  H 3B 0 3 as m ethyl borate i t  is 
extracted  (including free H 2S 0 4) w ith  ether. The rem ainder is determ ined 
by the usual m ethods. An exam ple is given of tho calculation of an  economical 
composition o f nickel salts for p lating  baths, tak ing  in  account the results of 
the analysis.— O. Q.

*0n the Titration of Divalent Platinum  and Trivalent Iridium  a t Different 
Temperatures. A. A. Grinberg and  B. V. P tiz in  (Dokladi A kadem ii N auk  
S .S .S .R . (Rej). Aead, Sci. U .S .S .R .), 1936, 2, (1), 17-18; (in Russian), and  
Compt. rend, Aead. Sci. U .R .S .S ., 1936, [N.S.], 2, (1), 17-19 (in German)).— 
A t 80°-90° C. titra tio n  of a  solution containing H 2PtC l4 and  H 3IrCl0 w ith 
K M n04 giyes a  well-defined po ten tia l jum p when th e  form er is completely 
oxidized to H 2PtC lc, b u t no second jum p occurs on completion of the oxidation 
of the I r  acid.—N. A.

New System of Analytical Chemistry for the P latinum  Metals. Raleigh 
G ilchrist an d  E dw ard W ichers ( I X  Congr. interiuit. quim. pura applicada 
[Madrid), 1934, 6, 32-49 (published in  1936); C. A bs., 1936, 30, 7062).—The
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chcm istry o f Os, E u , P t, R h, and  I r  is discussed, and  th e  proceduro worked 
ou t a t  the Bureau of S tandards (U.S.A.) is outlined (cf. M et. Abs., th is vol., 
p. 48).—S. G.

*The Determ ination of Rhenium . II .— The Geilmann Reaction. Loren 
C. H urd  and B ernard J .  Babler (Indust. and Eng. Chem. (Analyt. Edn.), 
1936, 8, (2), 112-114).— See also M et. Abs., th is vol., p. 167. The solution 
should contain  less th an  500 y Re, 2%  HC1, 0 '4 %  KCNS, and  0-2%  SnCl2. 
T he coloured complex is ex trac ted  w ith  bu ty l acetate , cyc/ohcxanol, or ethyl 
ace tate  7 m inutes after adding the reagents, and  th e  colour o f the solvent 
layer com pared im m cdiately w ith  th a t  o f the standard  solution (freshly 
prepared).— A. R . P .

*On the Determ ination of Silver by Means of Acetylene. 1. I. Strigcvski 
(Zauodskaia Laboratoria (ltrorA:s’ Lab.), 1936, 5, (5), 590-591).— [In  Russian.] 
The A gN 03 solution containing n o t less th an  0-01 grm . of Ag is trea ted  a t 
60° C. w ith  5 c.c. of 50%  ta r ta ric  acid solution and  10 c.c. o f NH.,OH, then  w ith 
a  curren t o f C2H 2, freed from H 2S an d  P H 3 by passage through N a2P b 0 2 and 
N a2C r04 solutions, for 15 m inutes. The precip itate is collectcd, w ashed with 
H 20 —satu ra ted  w ith  C,H.,, and  dissolved in  H N 0 3 ; the  Ag is then  titra ted  
w ith  KCNS.—D. N . S.

D eterm ination of Smali Amounts of Sodium and Potassium  in Metallic 
Magnesium. K . M. Popov (K alit, 1936, (5), 3 9 -43 ; C. Abs., 1936, 30, 7063).— 
[In  R ussian.] Cf. J . In s t. Metals, 1924, 31, 481; 1930, 44, 585; M et. Abs.,
1935, 2, 65. The N a is determ ined as “ trip le acetate  ”  an d  the K  as cobalti- 
n itr ite .— S. G.

*Investigations into the Analytical Chemistry of Tantalum , Niobium, and Their 
Minerał Associates. XXXII.— Observations on Phosphorus, Vanadium, and 
a Tannin Precipitation Series. W . R . Schoeller and  H . W . W ebb (A nalyst,
1936, 61, (726), 585-590).— In  the hydrolytic p recip itation  of T a and  N b from 
ta r ta r ic  acid solutions the precip ita te  is con tam inated  w ith  P 20 5 if  the solution 
contains H 3P 0 4. The P  m ay be rem oved by fusing the ignited precipitate 
w ith  N aO H  and  cx tracting  th e  m elt w ith  H 20 , N a3P 0 4 alone dissolving. In 
the tan n in  precip itation  process in  oxalate solutions h a lf  sa tu ra ted  w ith 
N H 4C1 T a a n d  T i can be separated  from  V in  ono operation, b u t tho Nb 
precip itate is alw ays con tam inated  w ith  the black V -tannin  complex. V can 
be rem oved either by reprecip itation  or in  tho sam e w ay os P . The use of 
tan n in  in  th e  analy tica l chem istry of tho ea rtk  acids and  earth  oxides (Ti 
Zr, H f, U , Th) is discussed.—A. R . P .

♦Application of Gravimetric Methods to tho Separation and Determ ination 
of Smali Quantities of Thorium . L. E . K aufm an (Zhurnal Prikladnoi K him ii 
(J . A pplied Chem.), 1936, 9, (5), 918-923).— [In  R ussian.] The following 
m odification of tho K I 0 3 m ethod gives the best results : th e  T h  solution 
(which m ay contain m uch Ce) in  1: a I1N 03 is trea ted  w ith an  eąual volume 
of 1: 2 H N 0 3 containing 10% K I0 3 a t  60°-80° C. and after 15 m inutes twice 
the Yolume 1: 9 H N 0 3 containing 0-8%  K I 0 3 is added. A fter cooling, the 
precip ita te  is collected, washed, dissolved in  H N 0 3, and  roprecipitatcd. The 
second precip itate and  the filter paper arc boiled w ith  2-3  grm . o f I I 2C20 4 in 
50 c.c. o f w ater, and  th e  resulting Th(C20 4)2 is collected, washed, and" ignited 
to  T h 0 2.—N. A.

♦Determination of Tin in  Minerals and Metallurgical Products [c.g., White 
Metals] by Means of OT A' -Potassium  Bromate. Leopold D eutseh (Ann. 
chim. analyt., 1936, [iiiJ, 18, 10).—The m etal is dissolved by heating with 
20 c.c. o f H 2S 0 4 and  5 grm . of Na2S 0 4, th e  cold solution is trea ted  w ith 100 c.c. 
o f H 20  and  30 c.c. o f HC1, boiled and  titra ted  w ith 0 -lA '-K B r03 for Sb, and  the 
Sn is then  determ ined by reducing the solution w ith F e wire and  agam  titra ting  
w ith the K B r0 3 using Z n l2-starch solution as indicator.—A. R . P .
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♦Separation and Determ ination of Tungsten and Molybdenum. H erm an 
Yagoda and  H arold  A. Fales (J . Amar. Cham. Soc., 1936, 58, (8), 149-H 501).— 
MoS3 can be precip itated  quan tita tively  in  formie aeid m edia by  in itia ting  the 
reaction a t  a  low tem peraturo w ith  sa tu ra ted  H 2S in  w ater a t  0° in excess. 
For separation from tungsten  tho  is ad justed  to  2-9 by a  buffer m ixture of 
ammonium form ate, ta r ta r ic  and  formie acids. A simple electric erucible 
furnace for igniting precipitates a t  constan t tem perature  is deseribed.—R . G.

Notes on the Volumetric Determ ination of Uranium . M. A xt (Ingenieur 
Chimiste, 1936, 20, (115), 23-29).— (o) A gravim etric m ethod, the U  being 
precipitated w ith oxyquinoline and  weighed d ry  or estim ated bromomotrioally 
or as o x id e ; (6) a  more convenient yolum etric m othod by reduction w ith Zn 
and titra tio n  w ith perm anganate.—R . G.

*The Determ ination of Zinc in  Metallie Cadmium. J .  J .  Lurie and  V. F . 
N eldutina (Zarodskaia Laboratoria (Worlcs' Lab.), 1936, 5, (5), 587-589).— 
[In Russian.] The m etal is dissolved in HC1 w ith  tho aid of a  little  H N 0 3, 
tlie greater p a r t  o f th e  Cd rem oved by precipitation on Al foil, and  tho re- 
mainder by H 2S in 5%  H 2S 0 4 solution containing citric or ta r ta r ic  acid, and, 
finally, tho Zn is precip ita ted  w ith  H 2S from an  aeetic or formie acid solution. 
R e-preeipitation of the ZnS is advisable.— D. N . S.

X.— LABORATORY A PPA R A TU S, INSTRUMENTS, &c.
(Seo also “ T esting ” an d  “ T em perature M easurem ent and  Control.” )

(Continued from p. 468.)

A Self-Reeording Apparatus for Thermal Analysis. 11. L. Wilcox and 
J . R. Bossard (M etals and Alloys, 1936, 7, (9), 221-224).—A Nichrome- 
wound heating furnace is w ound in  such a way as to  m aintain  a  constant 
temperaturo area in tho working zone. The operation of the  furnace is 
regulated by three rheostats, one of which is a m otor-driven spiral rheosta t 
which Controls th e  ra te  o f heating and cooling. The tem peraturo is measured 
with an iron-C onstantan  couple recording on a  Micromax chart w ith  an  ac
curacy of ±  1° C.—A. R . P .

Apparatus for Studying the Deterioration [V ie illissem cn t]  of Alloys and 
Metals. F . Combettes (Documentation sci., 1935, 4, 262-264; Chim. et Ind ., 
1936, 36, 319; C. A bs., 1936, 30, 7514).—The apparatus consists essentially 
of a P y res  crystallizing dish containing an electric heating elem ent connected 
to the lighting circuit through a  rheostat. A Pyrex bell-jar is supported in 
the dish on picces o f glass which raise it  slightly above the bottom  of the dish. 
A therm om eter passes through a  slo tted  stopper in to  th e  ja r . W ater is fed 
into the dish th rough  a  glass constant-lovel device which supplics w ater only as 
it evaporates. Tho test-pieces are supported on glass above the icvel o f the 
water. Tho vapour condcnses on the wali o f the ja r  which i t  follows, and 
cannot fali on the test-pieces. The advantage of th e  appara tu s is th a t , being 
all of glass, th e  test-pieces can be observed throughout the test-.— S. G.

Table-Type Metallograpkic Microscope. H . F reund  (Eng. Progress, 1936, 
17, (9), 212).—A table-type m etallographic microscope w ith a  built-in m irror 
reflex camera is deseribed. The instrum ent is o f th e  uprigh t type, w ith  a 
side tubo for visual observation. Above th e  bellows is a  focussing mirror, 
which is removable from th e  p a th  o f the rays after the focusscd imago has been 
obtained. The low-voltage lam p is adapted  for photography as well as for 
visual exam ination.— P. M. C. R .

Panphot, a New Photo-Metal-Mieroscope. Hugo F reund (Autogene 
Metallbcarbeitung, 1936, 29, (5), 69-72).—See M et. Abs., 1935, 2, 245, 617.

— S. G.
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*An Arc Support for Making a  Series of Speetrographic Analyses. R.
B rcckpot [Buli. Soc. chim. Belg., 1936, 45, (6), 375-378).—The construction 
of a stand  for holding the are and for exhausting the fumes derived from a test 
is described w ith reference to  detailed diagrams.— A. R . P .

Spectroscopy and the Non-Ferrous Metals. Thom as L. Tippell (A lum in ium  
and Non-Ferrous Rev„ 1936, 1, (10), 459-461).—A n illustrated  description of 
a  simple spectroscope for works’ usc on non-ferrous m aterials.—P. M. C. R.

A New Method of Testing Surface Finish in the W ire Industry. A. K arsten 
(Draht-Welt, 1936, 29, (21), 327-328; (22), 343-344).— See Met. Abs., this 
yol., p. 86.— P. M. C. R .

Determ ination of the Thickness of Coatings on W ire. ------ (Draht-Welt,
1936, 29, (20), 314).— A brief description is given of the principle and  applica
tions of th e  Culometer, an  apparatus for determ ining the w eight o f a  metallic 
coating by th e  m easurem ent o f its  hydrogen equivalent.—P . M. C. R.

Optical Instrum ents in the Testing of Diamond and Hard-M etal Drawing 
Dies. A. Metz (Draht-Welt, 1936, 29, (27), 403-404).— Illustra ted  descriptions 
are given of a measuring microscope, which perm its the use of both  refiected 
an d  transm itted  light and magnifies 15-200 diam eters, and a  micro-projection 
assembly, adap tab le  for m icrom etric w ork and  for photography.— P. M. C. R.

Industrial Optical Testing and Gauging Instrum ents. H . A lquist (Eng. 
Progress, 1936, 17, (5), 111-116).—T he optical processes and  appara tus used 
in  m odern metal-working p lan t are discussed and illustrated. The main 
classes of apparatus a r e : instrum ents for th e  exam ination of surfaces;
appara tus for measuring form and contour, e.g. thread-contour tests ; compara- 
tive  length gauges for high-preeision mass-produced p a r t s ; d irect length 
gauges for larger w o rk ; instrum ents for checking aligm nent, angles, and 
directions.—P. M. C. R.

Apparatus and Measuring Methods for the Mechanics of Solids, Lięiuids, 
and Gases.—I. H . E b ert (D ie Physik, 1936, 4, (3), 93-106; Sci. A bs., 1936, 
[A], 39, 1051).—Essentially a  survey of the su b jec t; i t  has a vory extensive 
bibliography of the papers relating to  tho m easurem ents discussed. The topics 
dealt w ith  include elastic deformation, density, and  “ ą u a n tity ,” and  also 
pressure, including the m easurem ent of high and  Iow pressures, pressure and 
vaeuum  pumps, and  vacuum  apparatus.—-8. G.

*The Design of Eddy-Current H eating Apparatus for Outgassing Electrode3 
in a Vacuum. C. W. Oatley and  J .  B. Sm ith  (Phil. M ag., 1936, [vii], 22, 
(147), 453-462).—The conditions o f operation of eddy-current heating ap
para tus aro investigated experim entally, particu lar a ttsn tio n  being paid to 
the heating of tubes and dises constructcd of th in  sheet m etal. The design of 
the heating coil is considered and  a m ethod of determ ining th e  optimum 
frequency is described.— W. D . J .

The Hydrocal. A Hydrodynamic Calculating Machinę for Solving Tln- 
steady-State Problems in H eat Transfer and Other Types of Diffusion. A. D. 
Moore (Indust. and Eng. Chem., 1936, 28, (6), 704^708).—The Hydrocal, a 
calculating instrum ent operating on hydrodynam ic principles, is illustrated 
and  described. T ransient problems in diffusion of heat, chemical diffusion, 
or o ther fields where diffusion laws prevail, can be set upon the H ydrocal and 
worked. E xp lanation  can bo m ade in term s of a  transien t heat situation  in a 
simple solid—a slab being heated from  one side. The slab is divided into a 
suitable num ber o f increm ental slices and the H ydrocal is then  set up to 
im ita te  all o f the heat characteristies of the slab.— F. J .
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X I.— PHYSICAL AND MECHANICAL TESTING, INSPECTION 
AND RADIOLOGY

(Continued from pp. 4G9-171.)

Modem Methods of Testing Metals. R obert L ’H erm ite (B uli. Soc. Ing. 
Soudeurs, 1936, 7, (40), 2195-2216).—The atom ie structu re  o f m etals is dis
cussed w ith particu lar reference to  its elucidation by X -ray  m ethods o f in 
yestigation, and  th e  meehanism s of failure by sta tic  stress, fatigue, im pact, 
and creep are considered. Testing appliances, in use a t  the Laboratoires du 
B atim ent e t des T ravaux Publics, are described, and a detailed account is 
giyen of th e  design of a special compression testing machinę, recently  installed, 
which has a  capacity of 10,000 tonnes. Some rem arlis are added on th e  effect 
of great hydrostatic  pressure on the  properties o f m etals.— H . W. G. H.

Mechanical Testing of Aluminium and Aluminium Alloys. R . Irm an n  
(A lum inium , 1936, 18, (5), 192-202).—The shape and  dimensions of standard  
test-pieces for determ ining the  tensile properties, the hardness, th e  bending, 
shear, im pact (notched bar), and torsion strengths, tho Erichsen value, and the 
resistance to  a lternate  bending aro illustrated  and  a  brief description is given 
of appropriate machines for m aking the tests.—A. R . P.

*Comparative Study of Different Methods of Testing Brass-W are (Tubes) 
for Season-CracMng. L. A. Glikm an and S. P . G oncharov (Zhurnal Tehni
cheskoy F izik i (J. Tech. Physics), 1935, 5, (9), 1598-1612).— [In  Russian.] 
A study  of the  m ethods (m ercury, am m onia, cutting  o f ring sections), for 
detecting the  tendency of brass tubes to  season-erack showed th a t, for factory 
control tests, th e  last-nam ed m ethod is best, and  affords a satisfactory 
explanation of th e  mechanism of cracking.—N. A.

New Method for Testing Antifrietion Alloys for W ear. N. A. A ndreevskiy 
and I . V. Pichugin (Dizilesłroenie (D iesd-Building), 1936, (5), 9-13).— [In 
Russian.] Describes a  machinę for testing fiat specimens by wearing w ith  a 
standard cylindrical axle on the Conelly principle.—-N. A.

Quality Control of H ard Alloys, Subjected to Friction. S. B. K ocharov 
(Mashinostroitel (Mechanician), 1936, (7), 33-34).— [In  Russian.] Description 
of a  machinę for testing hard  alloys for frictional wear. R esults o f tests on 
several hard  alloys are given.—N . A.

Gloss Investigations Using Reflected Images of a  Target P attern . R ichard 
S. H un ter (J. Opt. Soc. Am er., 1936, 26, (4), 190-196).—F or the study  of the 
characteristics of reflective surfaces of yarious kinds, a  lam p is used giving a 
beam of concentric light and dark  rings. The image reflected from the 
metal or pa in t surface is photographcd.—R. G.

Measuring Surface Finishes. Willis G. Meyers (M achinist (E ur. Edn.), 
1 9 3 6 , 8 0 ,  ( 6 ) ,  9 6 - 9 7 e ) .—The use of the Profilograph for measuring and re- 
cording th e  character o f finished surfaces is described. A ray  of light is 
focussed on a  hinged m irror and  reflected on to  a  sensitized photographic paper 
mounted on a drum . Tho specimen is passsed under a  diam ond traccr point 
attached to the m irror, so th a t  a  curve of tlie profile is mado photographically 
w ith readings m easurable in m illionths of an  incli.—J . H . W.

*A New Method for Testing the Resistance to Cracking of Metallic Materials. 
P . Brenner (Luftfahrtforschung, 1935, 12, 107-115).—Tests on the  corrosion of 
yarious light m etal alloys under bending stresses are described. I t  is shown 
th a t cracking sets in  earlier w ith larger tensions, and  the effect of tem peraturo 
is discussed.— B. C.

*Two- and Three-Dimensional Cases of Stress Concentration and Comparison 
with Fatigue Tests. R . E . Peterson and A. M. W ahl (J. A pplied  Mechanics, 
1 9 3 6 , 3, ( 1 ) ,  a 2 3 - 2 5 ) .— A comparison of yalues obtained for th e  stress-con- 
centration factor in th e  study  of two- and three-dim ensional cases of stress 
concentration in shafts haying fillets or transverse holes w ith d a ta  from 

QQ
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fatigue tests leads to  the following conclusions: (1) in  some cases fatigue 
results are ąu ite  closc to  th e  theoretical stress-concentration values; (2) 
fatigue results for alloy steels and ąuenched carbon steels aro usually closer 
to  the  theoretical yalues th a n  are corresponding results for unąuenched 
carbon s tee ls ; (3) w ith  decrcasc in  size of specimen, th e  reduetion in  fatigue- 
strength  due to  a  fillot o r hole becomes som ewhat less and  for very  smali fillets 
or holes tho  reduetion is com paratively sm a li; (4) scnsitiv ity  factors de ter
mined for sm ali specimens should n o t be applied to  th e  design of machined 
parts  regardless o f size.— J . W . D .

Endurance Tests on Metals. DIN DVM4001. ------ (Z. Metallkunde, 1936,
28, (4), 103-104).—Term s arc defined, standard  tests  are speeified, and  a 
uniform  m ethod of reporting results suggested.—A. R . P .

*An Application of the Interferom eter Strain-Gauge in  Photoelasticity. 
R . W . Vose (•/. A pplied Mechanics, 1 9 3 5 ,  2, ( 3 ) ,  a 9 9 - 1 0 2 ) . — 1The differenco of 
tho principal stresses an d  the ir direction a t  any  po in t in  a  suitable loaded 
specimen are determ ined by m eans o f th e  usual photoelastic m ethods, and 
through a  knowledge of Poisson’s ratio  the ir sum  is obtained and  a  solution 
mado possible by  a  m easurem ent o f tho la tcral deform ation o f tho specimen 
by  means of an interferom eter stra in  gauge. The instrum ent used together 
w ith its  accessories and  the ir use is described, and  examples o f problems 
solved by  m eans of tho  instrum ent aro given, w hich show its  accuracy and  the 
consisteney of th e  results obtained.—J. W . D .

Techniąue o£ Studying Deformations by Means of V am ish Coatings. I .  P. 
Prokofiey ( Vestnick Ingenerov i  Tehnihro (Messenger Eng. and Tech.), 1936,
(7), 411—417).— [In  Russian.] A  description is given o f th e  m ethod for 
determ ining th e  presence and  distribution  of stresses by  coating th e  surfaces 
of the  articles w ith  different yarnishes.—N. A.

The Notched-Bar Test Applied to Steel and W eld Metal, w ith Special 
Reference to the Izod Test. L. W . Schuster (Brit. Engine Boiler and Elect. 
Insurance Co. Tech. llep ., 1935, 114-172).— In  a  discussion of tlie notchcd-bar 
tes t and  its  applications, consideration is given to  the  yalue of the  Izod test 
in th e  norm al testing  o f m aterials, to  some causes of so-called inconsistancies 
in  th e  results obtained, to  th e  use o f round and  sąuare Izod specimens in  tho 
testing  of welded joints, to  th e  influence of th e  dep th  of tho no tch  and  the 
heiglit o f th e  specimen in  an  Izod tes t, to  slow notch-bend tests on bearu- 
type  specimens, and  to  Izod tests on fusion-welded boiler drum s. T he results 
o f experim ents carried ou t for the  purpose of illustrating the  yarious points 
under consideration are given, and  are used in  th e  discussion to  am plify the 
yarious points dcalth  w ith.—J .  W . D.

The Bend Test and Its Value as a Guide to Ductility. L. W. Schustcr 
(Proc. In s t. Mech. E ng., 1935, 129, 251-350; discussion, 351-398; and 
(summaries) Engineer, 1935, 149, 354-356; Mech. World, 1935, 97, 445-447, 
470-472).—M ainly ferrous.—L. A. O.

♦Elastic Limits and Microdeformations under Dynamie Bending Stresses of 
Constructional M aterials a t High Temperatures. Georg W elter (Z. Metali- 
kunde, 1936, 28, (9), 257-261).—A n apparatus for determ ining the dynamie 
bending streng th  of m etals and  alloys is described. I t  consists o f a  pendulum 
giying an  im pact force o f 30 cm.-kg. and  a  divided electric furnace which can 
be pushed oyer each end of th e  ba r and  moyed aside to  expose th e  notch  just 
before th e  pendulum  is d ro p p ed ; the specimen is connected w ith  an  arrange
m ent o f m irrors which records th e  first perm anent deform ation. Results 
obtained on a Iow nickel-chrom ium  steel, a  m ild steel, and  an  aged D uralum in 
alloy (shown in tables and  graphs) indicate th a t  the alloy steel is m uch superior 
to  th e  m ild steel, which is about as good as th e  D uralum in. Conclusions 
can also bo reached as to  th e  behayiour o f m etals under a ltem ating  stresses. 
a t  high tem peratures.—A. R . P .
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*Photoelectric Extensom eter for Very Smali Gauge-Lengths. E . Lehr and

H. G ranachcr (Forsch. Ingenieurwesens, 1936,7, 60 -74; Sci. Abs., 1936, [B], 
39, 284).—A new type of extensom eter, 40 mm. long and weigliing about 15 
grm., is described w ith  tlie aid  o f sectional views. Tlie gauge points are
2 mm. a p a rt and  th e  eśtension is magnified meelianically about 50 tim es by 
levers which cause a  slit to  vary  its  widtli. A ra j ' o f light from a lam p w ithin 
tlie extensom eter passing through the slit falls on a smali piane photoelectric 
celi a t  the end of the instrum ent, and  the current produced is magnified until 
a to ta l extensom eter magnification over 30,000 tim es is obtained. Methods of 
calibrating the  instrum ent and  attach ing  it  to  a  specimen are described, 
together w ith  an autom atic punch for m arking off the specimen. The accuracy 
of the instrum en t is compared w ith  a  H uggenberger extensom eter by  a series 
of tests on a fiat disc spring, and  th e  experim ental results are given in graphical 
form together w ith  calculated yalues.—S. G.
v Determ ination o£ the Elongation w ithout Destroying the Specimen. A.
Sahnazarow (Maschinenbau, 1936, 15, (15/16), 443-444).—Two holes 7 mm . 
in d iam eter are drilled in the m etal w ith eentres 8 mm. ap a rt and the th in  
partition  wali is pressed in w ith a  suitable tool un til i t  begins to  fracture. 
The resulting bending is a  measuro of th e  elongation.—v. G.

Note on the Torsion Im pact Test. N. D ayidcnkow  (Tech. Physics U .S .S .R ., 
1936, 3, (6), 577-580).— [In  English.] Tho discrepancies between tho results 
of torsion and  bending im pact tests in steel are explam ed by consideration of 
the different effects o f norm al and  shear stresses, and  tho different ratios 
between them  in the two kinds o f test.— B. C.

*Similarity Between the Stress-Strain Diagrams Obtained from Im pact, 
Tensile, and Torsional Tests. M ititosi I t ih a ra  (./. Soc. Mech. Eng. Japan,
1934, 37, (212), 869 (in Japanese); Trans. Soc. Mech. Eng. Japan, 1936, 
2, (6), 197-202 (in Japaneso, w ith  English sum m ary in suppt., pp. 55-58)).—  
Soc M et. Abs., th is vol., p. 268.— S. G.

Im pact Torsion Tests. M ititosi Itih a ra  (Metallurgist (Suppt. to  Enginecr), 
1936, 60, 141-143).—A sum m ary and  discussion of papers bv I ., Tech. Rep. 
Tóhoku Im p . Univ., 1933, 11, 16; 1935, 11, 489, 512; 1936, 12, 63, 105; see 
Met. Abs., 1934, 1, 615; 1935, 2, 356; and  th is vol., p . 268.—R . G.

The M icrocharacter [Hardness Testing Machinę] as a Research Tool. 
W. J .  Conley, W . E . Conley, H . J .  K ing, and L. E . U nger (Trans. Am er. Soc. 
Metals, 1936, 24, (3), 721-734).—The M icrocharacter (C. H . Bierbaum , M et. 
Abs. (./. Inst. Metals,) 1931, 47, 491) is essentially a  sclerometer in-wliich the 
cutting tool is a  diam ond ground to  the  shapo of tho corner o f a  cube. The

micro-hardness, K ,  is dofined by K  =  -— , whero X is tho w idtli of the out
A"

in microns, and a standard  load o f 3 grm , is used. Applications of tho in 
strum ent are described w ith  special reference to  its  use for determ ining the 
relative hardness o f tho different constituents of an  alloy.—W . H .-R .

German Hardness-Testing Machines and Appliances. G. R ich ter (Eng. 
Progress, 1936, 17, (4), 81-86).—Developments in  w orks’ hardness-testing 
eąuipm ent liavc been directed tow ards elim inating tho pcrsonal equation of 
tlie observer, standardizing conditions by holding th e  w ork under pressure, 
supplying an  eleetro-autom atic drive or o ther types of drive likely to  facilitate 
the testing process, and  providing reliable m ethods of testing  cumbersomo or 
irregularly shaped pieces. S tationary  and  portablo machines for different 
types of hardness te s t are described and illustrated .—P . M. C. R .

A New Hardness Tester. O tto  Welz (Eng. Progress, 1936, 17, (7), 157).— 
The instrum ent described m ay be used either for the Vickers or Brinell t e s t ; 
an optical system  projects an  image of tho impression a t  a  standard  magnifica
tion on a  ground-glass screen. The hardness m ay either be read  d irect from
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the  sereen by means of “ involutcs,” or calculated from m easurem ents of the 
image.—P. M. C. R .

R A D IO L O G Y .
Some Applications o£ X-Rays. J .  R . Townsend and L. E . A bbo tt (M etal 

Progress, 1936, 29, (2), 64—70, 86).—An illustrated  description is given of the 
Coolidge tube  and  of its use in  the  exam ination in particu lar o f welds and 
shrinkage cracks.—P. M. C. R .

*A New Method for the Detection of In ternal Strains in Solids by Radiograph. 
Shinsukc T anaka and  Chujiró M atano (./. Soc. Mech. Eng. Japan, 1934, 37, 
(212), 860-863).— [In  Japanese.] Seo also M et. Abs., 1935, 2, 248.—S. G.

The Use of X-Rays for Examining Weld Seams and Testing W elders. 
E rich  Wegerhoff (Eleklroschweissung, 1936, 7, (10), 192-195).—Typical faults 
in welds are deseribed and illustrated by radiographs. I t  is pointed ou t th a t 
X -rays provide an excellent m ethod of supervising workmansliip, and  it  is 
emphasized th a t they  disclose faults which are insufficient to  justify  rejection.

—H. W. G. H.
X-Rays and Arc-Welding. F . G rćbert (Arts et Metiers, 1936, 89, (188), 

107-110).— A m ethod of determ ining by  X -ray exam ination n o t only the 
position of a  defect, b u t th e  dep th  a t  which it  occurs, is deseribed and illu s tra ted : 
th e  lim its of accuracy are discussed. A n ap p ara tu s suitable for w orks’ 
rou tinc  is illustrated , and  the thicknesses of copper, bronze, brass, and 
alum inium  up to  which it  can be employed are sta ted .— P. M. C. R .

Radiographic Inspection of Welded Refinery Eąuipm ent. H erbert R . Isen- 
burger (Mech. Eng., 1936, 58, (7), 442-446).—The radiographic exam ination 
of welded oil-refining eąuipm ent is deseribed. A sem i-portable X -ray  instal- 
lation  for workshop use, and  a  portable apparatus for field exam ination, arc 
deseribed and illustrated , and th e  lim itations of gam m a-ray exam ination arc 
discussed. Methods of locating defects are deseribed, and  several illustrated 
examples are given.—P. M. C. R.

The X -Ray Investigation of Fine Structure in  the Foundry. A. K arsten 
(Giesserei, 1936, 23, (3), 57-59).—Some m odern portable appara tus is deseribed.

— L. A. O.
Stereometric M easurements of X-Ray Photographs. A. M atting (Giesserei, 

1936, 23, (1), 7-11).—X -ray stereoscopy can be applied to  th e  testing of 
m aterials. Various Instrum ents are deseribed w ith th e  principles underlying 
their use.—L. A. O.

The X-Ray Exam ination of W ire-Bars. M. S. Beletski (Legkie Metalli 
(Light Metals), 1936, (4), 40-42).— [In  Russian.] X -ray  m ethods for examining 
th e  homogeneity of alum inium  wire-bars, as used a t  the D nieper Aluminium 
P lan t, are deseribed.—D. N . S.

Industrial X-Rays : An Introduction to the Physics of the Science. R obert 
C. Woods (Metals and Alloys, 1936, 7, (2), 45-50).—L. A. O.

X-Rays and A tom s: An Industrial Review. R obert C. Woods (Metals 
and Alloys, 1936, 7, (7), 181-184).— An elem entary review.—L. A. O.

Practical Applications for X-Rays for the Exam ination of M aterials.—
I-in . W . G. Burgers (Philips Tech. Rev„ 1936, 1, (1), 29 -31 ; (2), 60 -61 ; 
(3), 95).—S. G. _______________

XII.—TEMPERATURE MEASUREMENT AND CONTROL

(Continued from p. 471.)

Pyrom etry in  Foundries and Smelting W orks. E dm und T . R ichards 
(Feuerungstechnik, 1936, 24, (8), 141-143).— Pyrom eters m ay be dispensed w ith 
in  certain foundry and  sm elting operations where special stages in the process 
are accom panied by unm istakable indications (e.g. th e  evolution o f fumes,



1936 X I I .— Temperature Measurement, &c. 571
colour changes, &c.). Elsewherc pyrom etric control m ust bc cfTcctcd by 
instrum cnts o f the immersion type, thermocouples w ith exposed junctions, 
or optical pyrom ctcrs. The advantages, lim itations, and  special applications 
of cach type are dcscribcd.—P. M. C. R.

Methods and Instrum ents of Industrial Temperature M easurement and 
Control. R . Boye (Eng. Progress, 1930, 17, (5), 117-121; (6), 135-139).— 
A sliort discussion of the principles of tem perature m easurem ent is followed 
by a  classification of the instrum cnts em ployed : tho four niain classes— 
expansion therm om eters, electrical resistance therm om eters, thermocouples, 
and radiation  pyrom eters—are then  considered, and  recent types of each are 
illustrated  and  described.—P . M. C. R .

*A Gas-Tight Furnace for Thermocouple Standardization. C. D . N iven 
(Canad. J . Research, 1936, [A], 14, (9), 177-180).—A detailed description of 
a  furnace for calibrating p latinum /platinum -rhodium  therm ocouples in molten 
metals. The essential p a r t is a  water-cooled gas-tight lid designed in  such a 
way as to  m aintain  a  reducing atm osphere over the  surface of the  crucible. 
A device is also described for rem oving the crucible from th e  furnace w ithout 
having to  tu m  th e  furnace upside down.— J . W. D.

Temperature M easurements with a  New Colour Pyrom eter. Gerhard 
Naeser (Giesserei, 1936, 23, (15), 363-368).-—See M et. Abs., th is vol., p . 269.

—A. R . P.
Thermoelectric Pyrometers for Very High Temperatures (1500°-2000° C.).

A. A. B orzdyka (Zaiodskaia Laboratoria ( Works' Lab.), 1936, 5, (2), 204—207). 
— [In  R ussian.] Characteristics o f tho thermocouples : R h /P t  +  8%  R e ; 
R h /R h  +  8%  R e ; I r / I r  - f  60%  R h ; W -M o and  C-SiC are discussed.

— D. N . S.
A Spindle for Insulating [Thermocouple] Wires. Ju lian  M. S tu rtev an t 

(Indust. and Eng. Chem. (A na ly t. Edn.), 1936, 8, (5), 341).— In  the construction 
of thermocouples i t  is sometimes desirable to  w rap a  sm ali bundle of wires 
w ith cotton or silk insulating tliread. This is a  tedious proceduro when done 
by hand. A simple and  easily constructed spindle, which is illustrated  and 
briefly described, enables 1 ft. o f wire to be w rapped w ith  one layer of th read  
in 1 m inutę.—S. G.

*The Platinum  Resistance Thermometer. W. H. Keesom (7e. Congr. 
internat, froid, le . Comm. internat., Itapporls et Communic., 1936, 12-15;
C. Abs., 1936, 30, 6999).—Cf. Met. A bs., th is vol., pp, 87, 270, 413. Five 
platinum  resistance therm om eters were compared w ith  a  helium therm om eter 
a t  10° intervals from 0° to  — 180°. All th e  therm om eters were calibratcd a t  
0° and  a t  — 182-985° (the boiling p o in t o f oxygen). F rom  0° to  abou t — 110° 
the in ternational (platinum ) scalę is lo w ; m axim um  errors o f 0-0375° to  0-0455° 
occurred a t  — 80° and a t  — 90°. F rom  abou t — 110° to  — 183° the  in te r
national scalę is h ig h ; m axim um  errors o f 4 of the p latinum  therm om eters 
were 0-0135-0-0235° a t  — 130° and — 140°; th e  fifth therm om eter had  a 
m aximum error of 0-0495° a t  — 140°. Four of th e  platinum  therm om eters 
had m axim um  differences (among themselves) of 0-012°; including all 5, 
the m axim um  difference was 0-038°.— S. G.

*Thermometry a t Low Temperatures. W. H . Keesom (7e. Congr. internat, 
froid, le . Comm. internat., Rapports et Communic., 1936, 27 -44 ; C. Abs., 1936, 
30, 6999).—As a  result of a  redeterm ination of the fundam ental pressure 
coeff. o f helium, a tab le  of corrections from  0° to  — 270° is given for the 
Celsius-Avogadro scalę. The revision is term ed the “ 1936 scalę.” P latinum  
resistance therm om eters were found to  have a  m axim um  unreliability of 0-05° 
and 0-15° in th e  ranges 0° to  190° and  — 190° to  — 259°, respeetively. The 
two formulaj used to  determ ine tem peratures a t  liąuid helium tem peratures 
have a discontinuity  of about 0-01° a t  2-19° K . Phosphor-bronzc resistance 
therm om eters gave excellent results for tlie rangę 0-7°-7-3° K . The effects of
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current in tensity  (0’025~r36 ma.), lead content (0-0257-0-0010), and external 
m agnetic field (0-G500 gauss) on tem perature  determ inations m ade w ith 
phosphor-bronze wires aro shown graphically. Resistances of cerium and 
magnesium from 1° to  4° K . are shown. Therm oelectric couplcs o f the  gold 
alloy-silver alloy type  are discussed; e.m .f.s of the  couple Au +  2-11 atoms- 
%  Co-Ag +  0-37 atom -%  Cu are given from  2-5 to  17-5° K . All these methods 
become unreliable a t  0-7 to  0-8° K . to  the ex ten t o f perhaps 1% . The de te r
m ination of tem peratures below 1° K . obtained by adiabatic demagnotization 
and  the m easurem ent of tem peratures by ad iabatic expansion are discussed 
briefly. 25 refercnces are given.— S. G.

The M easurement of the Tem perature o£ H ot Moving Objects. A. E . 
R rogh (Iron and Steel Eng., 1936, 13, (4), 11-12).—T he pyrom etric system  
described (O ptim atic) is based on the differential rcactions o f two photoeells 
included in  a  bridge circuit containing an  amplifying tube. The system 
indicates tem peratures w ith  a lag o f only 0-5 second, and  m ay operate au to 
m atic recorders. A ny num ber of galvanom eters m ay be connected w ith a 
single system , or one galvanom eter m ay be used w ith several system s in  tu m . 
The rapid ity  and scope of the observations thus mado possible ensure complete 
control and  uniform ity o f trea tm en t, especially in the  case of continuous 
processes.—P. M. C. R .

X III.— FOUNDRY PRACTICE AND APPLIANCES

(Continued froin pp. 471—173.)

*Second Report of the Steel Castings Research Committee [of the Iron and
Steel Institu te and B ritish Iron and Steel Federation], ------ (Iron Steel Inst.
Special Rep. No. 15, 1936, 117 p p . ; and  Found. Trade J .,  1936, 55, (1051), 
267-270; (1052), 291-293, 296; (1053), 314-318 ; (1055), 354-355; (1056), 
377-379; (1057), 389-390, 392).—T his system atic inyestigation of the
difficulties associated w ith  steel castings should prove invaluable in  sim ilar 
studies o f allied problem s relating  to  non-ferrous castings where m any 
of the same principles aro involved and  havc no t been subjected to  such 
scientific trea tm en t. The report is divided into 6 sec tions: I .—Introduction  ; 
I I .—(1) Review of existing inform ation on dim ensional changes and  on the 
streng th  and  ductility  o f steel a t  high tem p e ra tu re ; (2) review  of existing 
inform ation on fluidity o r castability , on cast iron  and  non-ferrous metals, 
a  study  of th e  problem applied to  steel and  experim en ts; I I I .— Description 
of a standard  m ethod evolved to  m easure fluidity for the study  o f the effect 
of various e lem en ts; IV .—Research on th e  streng th  and  ductility  o f steel 
while cooling down from the cast cond ition ; V.— Outlines the w ork of Mould- 
ing M aterials Sub-Comm ittee. F indings to  be embodied in  a  la te r rep o rt;
V I.—Radiological exam ination o f steel castings.—J . E . N.

Cooling o£ Castings in Moulds. I .  E . Gorshkoy (Melallurg (Metallurgist), 
1936, (8), 104—110).— [In  Russian.] A tten tion  is d irectcd to  th e  market! 
effect, on the crystallization o f castings, o f th e  deform ation of the m ould due 
to  its unequal heating. In  th e  fi ret stage o f heating, when th e  outer surfaces 
o f th e  mould rem ain cold, its  inner p a rts  are in closer contac t w ith  the casting 
and  conduct heat aw ay more yigorously. As the mould becomes ho tter, a 
reversal of the deform ation of its walls occurs, i.e. separation  of its inner parts 
from th e  casting. G.’s conclusions are supported  by some examples.—N. A.

W all Thickness Sensitivity of Metals and Alloys. E . Sohnchen and  E . 
Piwowarsky (Z .V .d .I., 1936, 80, (31), 933-936).—A review of the literature  on 
the m oulding of alloys. — v. G.

*A Centrifugal Purifier for Molten Metals. E . Vroonen (Congres Internat. 
M ines M it. Oeol., Seetion de Metallurgie, 1936,2,227-234 ; and  Rev. M U ., 1936,
33, (8), 502-509).— [In  French.] A  description is giyen of a refractory-
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lincd centrifuge for separating slag and  motał, and  details given of its use for 
purifying cast iron and  also trea ting  it  w ith  sodium carbonate for removal of 
sulphur. The centrifuge, a  conical tube inclined a t  35° to  th e  horizontal, 
is ro ta ted  a t  350-450 r.p.m . and handles 2 ł  tons per m inutę. The possibility 
of using such a  device for o ther m etals is briefly discussed.—J . C. C.

Note on a New Casting Process. A. Courtecuisse [Arts et M ttiers, 1936, 
89, (184), 13; and  Bev. Fonderie moderne, 1936, Mar. 10, 81).—I t  is claimed 
th a t sound castings o f good surface finish are produced b y  vibrating  the  table 
carrying th e  moulds. The m ethod is said to  be espeeially applicable to  
alum inium.— P. M. C. R .

A New Process for the Production of Thick Castings in  Non-Ferrous Metals.
------ (Oiesserei-Praxis, 1936, 57, (29/30), 313-314).—Describes th e  m ethods
to be adopted to  prcvent porous non-ferrous m etal castings, owing to  slag and 
oxide inclusions, which are liablc to  occur on account o f the ease w ith which 
the m etals oxidize.—J . H . W.

fR ecent Progress in  the Founding of Light Alloys. M. L. M ontupet (B uli. 
Assoc. Tech. Fond., 1936, 10, (7), 269-271).— A review o f progress in  light 
aluminium casting alloys. Two distinct tendencies are develop ing : (1)
im provem ent in  m echanical p ro p ertie s; (2) im provem ent in corrosion-resist- 
ance. The melting, moulding and  casting, and hea t-trea tm en t o f alloys 
containing copper 4-5 and  titan ium  0-3% aro described, and  these aro claimed 
to  bo the best and  strongest cast alum inium  alloys. O ther alloys described 
are alum inium -m agnesium  and  heat-trea ted  A lpax.—J . E . N.

Recent Developments in  the M anufacture of Light Metal Castings. W. 
Linicus (A lum inium , 1936, 18, (9), 401-408).—A review o f recent researclies 
on alum inium casting alloys to  improve the ir structure, castability , strength , 
and resistance to  corrosion. Some examples o f com plicated aero-engine 
castings are illustrated .—A. R . P .

Principles of the Deyelopment of the Casting of Light Metal Alloys. Willi 
Claus (Maschinenbau, 1936, 15, (17/18), 505-509).— A reyiew of the m ost 
im portant properties of light m etal casting alloys and  the ir effcct on casting 
techniąue.—y. G.

New Ideas in  the Casting of Light Metal Alloys. ------ (Giesserei-Praxis,
1936, 57, (39/40), 437-438).— Gives a  brief review of pa ten ts (two English, one 
American, and  one French) which have for the ir object tho production of sound 
light m etal alloy castings, liaving regard espeeially to  tho g reat tendency of 
these alloys to  oxidize.—J .  H . W.

The Melting of Aluminium and Its Alloys. ------ (Giesserei-Praxis, 1936,
57, (15/16), .169-173).—Discusses tem peraturo control, casting tem perature, 
cruciblo m ateriał, cover, tho use o f scrap m etal, and tho m elting operations 
for alum inium  and alum inium  alloys in  coke, oil and, m ore particularly , 
electric furnaces.—J .  H . W.

Technical and Economic Points of View in the Preparation of Aluminium 
Sand and Chill Castings. A. von Zeerleder (A lum in ium , 1936, 18, (5), 203- 
208).—Practicai h in ts are given on moulding and  casting, together w ith 
curyes and  tables showing th e  properties o f th e  castings, and  cost da ta .

—A. R. P .
*Non-Metallic Inclusions in  Commercial Aluminium . B. G rashtshenko, 

V. Darovski, and  A. K hangian (Legkie M etalli (Light Metals), 1936, (4), 
26-40).— [In  Russian.] B y blowing oxygen, w ater yapour, carbon monoxide, 
or carbon dioxide th rough  m olten alum inium  and  by the addition  of powdered 
oxide the alum ina content o f the m etal m ay be inereased from 0 '012-0-02 to  
0-08-0-12%, th e  oxide occurring as films along th e  grain boundaries in the first 
case and  as point-like inclusions in  th e  second. B y addition of scrap or 
oxide films a  still fu rther increase in  oxide content can be obtained, b u t the 
oxide inclusions are irregularly d istribu ted  th roughout tho ingot, som etimes
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as thick films covering crystals o f tlie m etal, and  som ctimes as long inclusions 
which arc no t conncctcd w ith  tlic crystals. Oxidation by blowing gases Or 
addition  of alum ina has little  eflcct on the mechanical properties or electrical 
conduetivity , because if casting is carried ou t correctly, the oxide is no t re- 
tained in the alum inium  to  any g rea t ex ten t. A ddition of oxide films may 
cause deterioration of the m echanical properties and  electrical conduc tm ty .

—D. N . S.
The Blowing of Nitrogen Through A lum inium  Alloys. ------  ( Yeslnick

Metallopromisldennosti (Messenger M etal b id .) , 1936, 16, (7), 46).— [In 
R ussian.] The num ber of fau lty  pistons east from an alloy o f alum inium  with 
copper 9-12, nickel 1-3—1-5, and  iron 0-3-0-5%  was reduced considerably by 
trea ting  th e  m etal w ith nitrogen for 8-10 m inutes before casting.—D. N . S.

*A Study of the Effect of a  Prolonged Overheating on the Mechanical, 
Macroscopical, and Microscopical Characteristics of an Aluminium -[Copper- 
Silicon] Alloy w ith and w ithout Titanium . (V ivanti and  G uastalla.) See 
p . 504.

Gating Practice in  the Aluminium Foundry. ------ (Oiesserei-Praxis, 1936,
57, (15/16), 167-169).—Describes the differences in gating practice in the 
alum inium  and  the brass foundries.— J . H . W.

*Contraction of Aluminium and Its Alloys D uring Solidification. (Losana.) 
See p. 503.

The R ational Dressing of Aluminium Castings. ------  (Giesserei-Praxis,
1936, 57, (15/16), 173-175).-—Describes the yarious m ethods of trim ming 
and  cleaning alum inium  castings.— J . H . W.

Sources of Faults in  the Casting and Forging of Ingots of Aluminium and 
Aluminium Alloys. W. Schnorrenberg (A lum in ium , 1936, 18, (9), 422- 
427).— The following faults, the appropriate remedies and  precautions to  avoid 
them  are d iscussed : porosity, coarse crystal structu re, segregation and
invcrse segregation, piping, oxide inclusions, casting stresses, ho t shortness.

—A. R . P .
Points of View in the Use of Scrap in the Aluminium Foundry. R . Irm ann 

(A lum in ium , 1936,18, (9), 416-421).—P ractical h in ts for the correct utilization 
of foundry and machine-shop scrap.—A. R . P .

Composition, Physical Properties, and Rangę of Application of Common
Light Metal Casting Alloys. ------  (Giesserei-Praxis, 1936, 57, (15/16), 160-
162).—T abulates d a ta  relating to 22 alum inium  alloys in th e  sand- and  chill- 
cast conditions, and  elassifies them  in 9 groups.—J .  H. W.

Be Careful in the Use of Old Materiał. Test I t  F irst. ------  (Giesserei-
Praxis, 1936, 57, (15/16), 163-165).—S in c e  m ost defects in  m etals arise in the 
foundry, care is reąuired in m elting light alloys from scrap m etal. According 
to  D IN  1713, the alum inium  alloys can be classified in 9 groups (see preceding 
abstract), and for these old m etal can be rem elted. The resistance to  a ttack  
by 20%  caustic soda solution and, in tho case o f E lektron, o f 30%  hydro
chloric acid reąuired  by castings o f magnesium alloys and  alum inium  alloys 
c o n ta in in g  copper, z in c ,  m a g n e s iu m ,  or S ilic o n  is discussed.—J .  H . W.

Light [Magnesium and Aluminium] Alloys. H . G. W arrington (A lum in
ium  and Non-Ferrous R e t., 1936, 1, (4), 125-132; discussion, 132-134).— 
See Met. Abs., th is vol., p. 88.—J . C. C.

How Do I  Cast Thick-W alled Discs and Plates in  Aluminium or Silumin ?
------ (Giesserei-Praxis, 1936, 57, (23/24), 253-255).—Describes the moulding,
melting, and  casting of thick-walled plates in  these m etals. The tem perature 
during the melting o f alum inium  m ust n o t exceed 740° C., and of Silumin 
780° or 800° C. a t  the m ost. The casting tem perature of alum inium  is 690°- 
700° C. and  of Silumin 700° C., the mould being inclined.—J .  H . W.

Diffieulties in the Production of a P antal Grating. ------ (Giesserei-Praxis,
1936, 57, (29/30), 312-313).—Considerable care is reąu ired  in th e  manu-
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facture o f a  grating  in P a n ta l ; tlie precautions to  be obscrvcd in moulding, 
melting, and  casting are given.—J . H . W.

All in  a D ay’s W ork—1800 Aluminium Pistons. ------  (M achinist (Eur.
Edn.), 1936, 80, (21), 444—445).—Briefly describes th e  use o f perm anent 
moulds and fully autom atic melting and  annealing in the mass production of 
alum inium pistons.— J . H . W.

Sand-Castings of Copper-Silicon Alloys. H . A. B edw orth and V. P . 
W eaver (Trans. Am er. Found, Assoc., 1936, 44, 193-204; discussion, 205- 
210; also Foundry, 1936, 64, (7), 24-26, 59 ; and  (summaries) M et. Ind . 
(Lond.), 1936, 49, (6), 139-141; Found, Trade J ., 1936, 55, (1057), 391-392; 
A lum in ium  and Non-Ferrous Rev., 1936, 2, (1), 31-32).—Copper-silicon alloys 
containing smali ąuan tities o f o ther elem ents have been developed as sub- 
stitu tes for the  older and more expensive tin  bronzes. The m elting, casting, 
and foundry technique of an  alloy containing copper 95, Silicon 4, and 
manganese 1%  is described. A neu tral or slightly oxidizing furnace atmos- 
phere is reeom mended, and glass is preferred to charcoal as a  cover. Shrinkage 
is ra ther high, and  well-placed feeder heads are n ecessa iy ; chills m ay be used 
w ith advantage on heavy sections. Properties and  uses of the alloy are 
given. In  a lengthy discussion, inform ation was sought on seyeral points of 
foundry practice, coinparative Yalues of th e  various proprietary  alloys, 
corrosion-resistance, and  suitab ility  o f the alloys for welding and soldering.

—J .  E . N.
Casts Bronze Parts for Pumps. P a t Dwyer (Foundry, 1936, 64, (6), 32-33, 

90).—A fter describing the generał lay-out of a  foundry and  core shop 
specializing in castings for pum p parts  in  88-10-2 gun-m etal, the moulding 
of a four-lobe ro to r is outlined. The gates are designed to  give non-turbulent 
entry of th e  m etal, and  th e  risers are off-set b u t have sloping bases. I t  is 
claimed th a t these give perfect feeding and are readily rem oved.—J . E . N.

Casting of Lead-Bronze in  a Reducing Atmosphere of Carbon Monoxide. 
N. A. A ndreevskiy (Dizilestroenie (Diesel-Building), 1936, (6), 10-13).— 
[In Russian.] The reducing processes oceurring during heating of the core 
in a  closed cham ber in  the presence of carbon and air are discussed and a  
casting process is described. The operation of a  Diesel engine w ith bearings 
cast by th is m ethod is discussed.—N. A.

An Interesting Case of a Defect Caused by the Use of Phosphor-Copper.
------  (Giesserei-Praxis, 1936, 57, (15/16), 213-214).—Smali irregularities
which sometimes occur in  bronze and  red brass castings are shown to  be due 
not, as m ight a t  first be supposed, to  errors in moulding or to  the gas perm e
ability of the moulding sand, b u t to  the incorrect use of phosphor-copper as 
a  deoxidizer.— J . H . W.

Porosity in Bronze Castings and Means to Avoid I t .  D. S. Veronin (Liteinoe 
Delo (Foundry Practice), 1936, (7), 14-15).— [In  R ussian.] To elim inate 
porosity in bronze castings subjected to  hydraulic or a ir tests, the  internal 
pores of th e  sections are plugged w ith m olten lead under pressure. Sections 
earm arked for plugging are coated, before clmrging, w ith  chalk dissolved in 
w ater to  p reven t the lead from freezing to  them . The sections lieated to  
150°-200° C. are placed in a tan k  w ith m olten lead, a t  a  tem perature  of 
420°-450° C., where they  are kep t for 7-10 m inutes under a  pressure of 6-6-5 
atm . They are then  w ithdraw n and  the chalk and  adhering lead is scraped 
off.—N. A.'

*Inverse Segregation and the “ Tin Sweat ”  of Bronzes. (Somigli.) See 
p. 511.

Making a Propeller by Snap-Flask Methods. J .  J .  McClelland (Found. 
Trade J .,  1936, 54, (1032), 415).—S. G.

Nickel in  Brass Foundry Practice. D. M. Curry (Met. Ind . (N .Y .) ,  1936, 
34, (9), 330-332).— An address to  the St. Louis C hapter o f the American



576 Metallurgical Abstracts Y o l . 3

Foundrym en’s Association. Briefly discusses deyelopm ents in  tlie addition  of 
nickel to  brasses and  bronzes, nickel-brasses, and foundry practice.—S. G.

Melting of Magnesium Alloys under a Gaseous Medium. K . V. Peredelskiy 
(Liteinoe Delo (Foundry Practice), 1936, (5), 33-36).— [In  Russian.] Mag
nesium alloys can be m elted satisfactorily if  pro tected  by oxygen-free gases 
which do no t dissociate a t  the m elting tem peratures. In e r t gases and  sulphur- 
containing gases which dissociate can be employed, if tho products do not 
reae t w ith the m olten m etal, b u t the gas should be d ry  and  pure. Hydrogen 
gives th e  best results, thu s after m elting the 8%  alum inium -m agnesium  alloy 
under hydrogen th e  tensile strength  was 16—17 kg ./nnn .2, and  tho elongation
2-4%  ; whilo after m elting under hydrogen sulphide the corrcsponding values 
were 13-6-14-4 kg./m m .2 and 2-2% .—N. A.

Production of W hite Metal Linings. E dm und R . Thews (Canad. Chem. 
and M et., 1936, 20, (4), 111-112).—The following points are briefly discussed: 
w hite m etal adhesion, cleaning and etching, tinning th e  bearing, tem peraturo 
of lining, effect o f ra to  o f cooling, coro conditions.— A. R. P .

The Lining of Bearing Shells with Tin-Rich W hite Metals. E . T . R ichards 
(Metali-Woche, 1936, (15), 281-283).— The following points are discussed: 
effect o f th e  naturo  of tho shell and  th e  degree of working on th e  adhesion 
of th e  lining, th e  tinning of th e  shell, influence of tem peraturo conditions 
during casting.— A. R . P.

The Present Position of Casting Under Pressure. P au l Bastien (A lum inium  
and Non-Ferrous Bev., 1936, 1, (12), 543-546 ; 2, (1), 32-34, 37-38, 40-41).— 
The composition and  properties of th e  principal groups o f die-casting alloys 
are rev iew ed : graphs illustrate the  influence o f m agnesium  adm ixtures on 
the strength  of a  zinc-copper-alum inium  alloy, th e  shrinkage of 4 zinc casting 
alloys a t  atm ospheric tem perature, and  the influence of injection pressure on 
th e  resilience of zino and of alum inium  alloys. The m echanical properties 
o f ordinary and pressure castings of brass, A lpax, and  zinc alloy are tabulated. 
The applications of p iston  and  compressed-air injection are discussed, and 
common types o f casting m achinę aro briefly described. A discussion of the 
generał principles o f th e  design of pressure castings and of moulds is followed 
by a  sum m ary of the causes of porosity. A bibliography is appended.

—P . M. C. R .
On the Porosity of Die-Cast Sections. B . Sachs (Liteinoe Belo (Foundry 

Practice), 1936, (7), 5-10).— [In  R ussian.] Pores in  die-cast sections fali into 
tw o g ro u p s : (1) those due to  tho difference in specific volum e of the metal 
in  th e  liąuid and solid sta tes and  to  irregidar crystallization from  th e  outer 
to  th e  inner portions, and  (2) those due to  th e  difference in  the capacity of 
the m etal to  absorb gases in  th e  liąuid  and  solid states, as well as to  irregular 
crystallization. Most detrim ental are tho clearly defined shrinkage cay ities; 
m ost fayourable is a  regular d istribution  of microscopic pores spread over tho 
casting. D ie-casting provides favourablc conditions for reducing porosity.

—N. A.
Porosity of Die-Cast Sections. K . V. Peredelskiy (Liteinoe Delo (Foundry 

Practice), 1936, (7), 10-13).— [In  R ussian.] Porosity  inereases w ith  the  wall- 
tliickness of the  casting. In  sections w ith  thick and th in  parts , pores arc 
concentrated m ainly in th e  th ick  parts. B oth gas and  shrinkage porosity 
is observed. To obtain a  dense casting stric t technical control is essential, 
depending on the type  o f section cast, the  natu rę  of the alloy, and  design 
of the apparatus. Castings w ith the highest density  are obtained in  p lan t 
operating on the press principle (w ith a  cold pressure chamber), piston machines 
come next, and  eompressors are least suitable. I t  is essential to  seleet alloys 
w ith  a m inim um shrinkage.—N. A.

Means of Elim inating Porosity in  Die-Casting. A. S. Lugaslcov (Liteinoe 
Delo ( Foundry Practice), 1936, (7), 13).— [In  R ussian.] T he process of casting
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under pressure is accom panied by reduction of porosity  and inerease in density  
and mechanical properties. In  the casting of alloys the la te s t methods of 
degasification m ust be employed. The type of m achinę selected m ust be 
adapted to  the naturo  of tho alloy ; compressor p lan t is n o t reeom mended for 
aluminium alloys.—N. A.

Copper Alloy Die-Castings. Allen F . Clark (Machinę Design, 1934, 6,
(11), 24 -26 ; Mech. Eng., 1935, 57, 256).— In  specifying copper alloy die- 
castings undercuts and  sliarp eorners should be avoided. Generous fillets 
and webs add  strength  to  the p a r t and  assist in producing a  b e tte r casting. 
The usc o f inserts should bc confined to  those applications where special 
qualities are reąuired. M inimum wali stoeks in  a cylindrieal portion or the 
main p a rt o f a  casting should be in., although portions of a  casting m ay  have 
a ,’iy in. wali. V ariations from  drawing dimensions m ust be ±  0-003 in. 
Desirablc d ra ft for side walls and cores is 0-020 in. per in. On the outsido 
walls draft, as is sometimes desirablc, m ay  be 0-005 in. per in. of length. 
The wali intersections should be liberally filleted as also should be th e  area 
around the base o f bosses. M inimum size o f corcd holes is -J in. diam . In  
generał, holes from £ to  J  in. diam . can be cast 1J  times the ir d iam eter in 
d ep th ; larger holes th an  th is can be cast deeper. E x terna l threads, if  of 
coarse p itch , m ay  be cast b u t have to  bo chased, while in ternal threads cannot 
be cast. Spur-gear tee th  o f 24-pitch or larger can be cast and  then  sliaved to  
size.—S. G.

Dies Sor Brass Die-Castings. Charles O. H erb (Machinę m oierne, 1936,
30, (334), 438-450).—See Met. Abs., th is  vol., p . 320.—P . M. C. R.

Production Die-Castings. H erbert Chase (M achinist (E ur. Edn.), 1936, 
80, (37), 767-768).—Describes production work in zinc and  alum inium die- 
casting alloys by a  large American firm.—J . H . W.

Pressure Casting. Ladislav Jenicek (Buli. Assoc. Tech. Fond., 1935, 9, 
(6), 190-197; (9), 294-301).—See Met. Abs., 1935, 2, 717.—J .  E . N.

Die-Casting Properties o£ Zinc-Base Die-Casting Alloy No. 5. ------ (Metal-
gram (Apex Sm elting Co.), 1936, (15), 4 p p . ; B uli. B .N .F .M .R .A .,  1936, 
(91)).—A sum m ary of the bchaviour o f an alloy, consisting of zinc (99-99 +  % ) 
alloyed w ith alum inium  4-1, copper 1, and magnesium 0-03% , when cast a t 
yarious m etal and  dio tem peratures and  yarious pressures. I t  is claimed 
that, considering every m ajor physical property , as well as casting and 
machining ąualities, surfaco finish, &c., th is alloy has proved superior to  any 
of the present commercial zinc-base die-casting alloys.— S. G.

Die-Cast R adiator Grilles. ------ (Automotive In d .,  1936, 74, (2), 44-47).—
An illustrated description is given o f tho zinc-alloy die-cast grilles now in use 
on 12 types of American autom obile. Tho weights o f tho various types and 
of die-cast hood louvres arc tabu lated .—P. M. C. R.

Recent Developments in  the Casting of H igh-Strength Zinc-Base Alloys.
A. H. M undey (J . B 'liam . M et. Soc., 1936, 16, (3), 118-128; diseussion, 128- 
133; and  A lum in ium  and Non-Ferrous Bev., 1936,1, (7), 296-298).— See Met. 
Abs., this vol., p. 172.—J .  C. C.

Defects Caused by Im proper Gates. N. K . B. P a teh  (Foundry, 1936, 64,
(8), 26).—Defects in non-ferrous castings are freąuently  produced by  tu rbu len t 
entry of tlie m etal into the m ould, and  arc no t always a ttr ib u ted  to  th is cause. 
A ttention to  detail o f size and  design will elim inate the harm ful nozzle effect.

— J . E . N .
Some Notes on the Gating of Castings. J . E . Garside (Found. Trade J ., 

1936, 54, (1027), 326-327; diseussion, 327).—R ead  before the Lancashirc 
Branch of th e  In s titu te  o f B ritish Foundrym en.— S. G.

The Use and Care of Crucibles. H . N . B assett (Found. T r a d e 1936, 55, 
(1054), 339-340).—Crucibles, particulariy  th e  larger sizes, are expensive and 
considerable im provem ent in performance m ay bo expected by  care in storage,
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and early lifc in use. Crucibles should bc stored under cover in heated, 
properly ventilated  cham bers, prefcrably on shelves. T he first heating 
should be gradual, and for subsequent heats the  crucible should bc preheated 
before oharging any m e ta l; rapid  changcs o f tem peraturo aro harm ful, and 
the use of fluxes should be avoidcd as far as possible. Tho setting o f crucibles 
in tilting  furnaces m ust allow for shrinkage, and  tlie condition of the lining 
plays an im portan t p a r t in ensuring uniform heating of th e  crucible.—J . E . N .

50 Rules for the Care of Graphite Crucibles. E . R . Thews (Rev. Fonderic 
modemie, 1936, Oct. 25, 285-287).—A com m entary and  translation  from 
6iesserei-Praxis, 1936, 57, 211-213, 230-231; see M et. Abs., th is vol., pp. 
215, 272).—J . E . N.

The Reduction of Core-Shop Costs. N. P . N ewm an (Mci. In d ., (Lond.), 
1936, 48, (14), 417-420).—Abridged from a paper presented beforo the London 
B ranch of the In s titu te  of B ritish Eoundrym en. ■ Cost reduction is considered 
under the lieadings o f m ateriał, labour, and  overhead charges. The selection 
and  storage o f sand, the ąuality  of binder and  the blending of fresh sand w ith 
old or unused m ateriał are discussed, and  m ethods of mixing and  transport 
arc described. Core-box repairs and  m aintenancę m ay be reduced by the use 
of a filter-table fitted  w ith  grips and  a  v ibrator. Core-blowing practice is 
briefly described, and an  account is given o f 3 types of conveyor and  o f con- 
tinuous drying and  batch  drying ovens. Detaiłs regarding fuel consumption 
and  ou tp u t are given for the “ continuous ” system .— P. M. C. R .

*The Influence of Atmospheric Humidity on Dried Moulds, and on Cores 
w ithout Artificial Bonds. M. B. H olm an (Buli. Assoc. Tech. Foncl., 1936,
10, (6) 213-221).— Exchange paper of Czechosłav Assoc. Tech. Fond. to  the 
F rench F oundry  Congress. A fter exam ining the relative hum idity  of the air 
in foundries under varying conditions, the hygroscopic ąualitics o f a  num ber 
o f sands wero determ ined. The influence of th e  m oisturc piek-up on the 
cohesion and  strength  was studied, and i t  was found th a t the streng th  of the 
sand was seriously im paired w hen the dried moulds were exposed to  air of a 
relatively high hum idity , reaching a  m axim um  deerease of 50% , 48 hrs. 
a fter drying. Sim ilar effects were noted  on cores.-^-J. E . N.

Can Oil-Sand Cores Be Used in the Non-Ferrous Metal Foundry P ------
(Giesserei-Praxis, 1936, 57, (13/14), 147-148).—The use of oil-sand corcs in 
th e  iron foundry gives clean castings, bu t they  aro no t y e t extensively used in 
the non-ferrous m etal foundry. The reasons for th is are e ither : (1) an 
unrefined core oil is u se d ; (2) the core is dried a t  tho wrong tem pera tu ro ; 
(3) an  oil core is used whero it  is quite inapplicable, or (4) a«poor core-sand, 
no t properly prepared, is used. I t  is shown how, by a tten tion  to  these points, 
oil-sand cores can be used w ith advantage in th e  non-ferrous m etal foundry.

— J . H . W.
tP resen t Status of Foundry Sand Investigation and Control in America.

W illiam G. R eichert (Congres internat. M ines Met. G M ., Section de 
Metallurgie, 1935, 2, 239-252; also lłev. M et., 1936, 33, (9), 529-542; and 
(partly  abridged) B uli. Assoc. Tech. Fond., 1936, 10, (8), 297-315).—A 
complete review of all th e  physical, chemical, and  m echanical tes ts  on 
moulding sands, and  their correlation w ith the  behaviour of the sands in  use.

—J . E . N.
Contribution to the Standardization of Sand Testing Methods. F . Boussard 

(Fonderie Belge, 1936, 450 ; Buli. B .C .I .R .A ., 1936,‘4, 412).—B. comparcs 
the yarious m ethods employed for obtaining a  mechanical analysis of 
moulding sand. Of the elutriators, th e  “ Crook ” and  “ Boswell ” are the 
m ost convenient, and  can be arranged to  give fuli and accurate results, 
b u t elutriation is slow and  the tim e required for the  analysis is excessive. 
Sieving m ethods are useloss unless the clay is first rem oved from tho sand, 
when they  can be used to  obtain  results o f sufficient accuracy in a  short time.
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Shaking the sand in alkaline w ater in the cold is insufficient to remove the 
clay from th e  sand grains in  less than  2 hrs., and  th e  m ixture of w ater and 
sand should be boiled. Separation of the clay emulsion by siphon is tcdious 
and necessitates the continued a tten tion  of the  operator for 2 hrs. B. finally 
decides th a t  tho  m ost convenient procedure is : (1) to  separate clay from sand 
by boiling w ith slightly alkaline w a te r ; (2) to  remove clay in  a  simplified 
form of elu tria to r, which he describes, and  which is easy to  m ake, reąuires 
little a tten tion , and is sufficicntly accurate for practical pu rposes; (3) to  
grade th e  sand by sieving. The m ethod is claimed to  combine rapidity , 
convenience, and  accuracy.—S. G.

The Application of Science to the Control of Foundry Sands. H . H. 
Shepherd {Found. Trade J ., 1936, 55, (1054), 333-337).—R ead a t  a  Jo in t 
Meeting of th e  London and  B irm ingham  Branchcs of the In s titu te  o f B ritish 
Foundrym en. The need for m aintaining scientific control o f moulding sands, 
particularly  in  mechanized foundries, is stressed. Acceptance and  control 
tests are briefly deseribed, and  th e  results of a  num ber of screening tests are 
compared. The suitability  of the yarious sands for specific purposes is 
indicated, and  the influence of silt on perm eability and m echanical properties 
is shown to  be im portan t. Synthetic sands rcąuire very  stric t control to  
yield tho best results.—J . E . N.

Reclaim and Prepare Sand. L ester B. K night, J r .  {Buli. Assoc. Tech. 
Fond., 1936, 10, (5), 183-194; and  Foundry, 1936, 64, (10), 26-27, 80).—
A.F.A. Exchangc Paper. The paper describes th e  eąuipm ent necessary 
for reclaiming and  reconditioning foundry  sands, which should provide for 
cleaning and  screening to  remove metallie and  o ther refuso, re-bonding the 
used sand w ith  the m inim um  of new sand or bond and  moisture, and proporly 
aerating th e  sand after milling.—J . E . N.

Applying Technical Control to Foundry Sand. F red L. W eaver {Iron Age, 
1936, 138, (14), 36-37).—Discusses the yarious ways in which sound technical 
adyice can assist both  large and  sm ali foundries.—J . H . W.

*The Constitution of Bond Clays and Its Influence on Bonding Properties. 
R . E . Grim, R . H . B ray, and  W. F . B radley (Trans. Am er. Found. Assoc., 
1936, 44, 211-227; discussion, 228).—An investigation o f the fundam ental 
causes for the difference in bonding properties possessed by different clays 
shows th a t i t  is possible to  predict w ith considerable accuracy the bonding 
properties o f a  given clay from its m inerał composition as determ ined by a 
petrographic analysis. Considerable im portance is a ttrib u ted  to  “  base- 
cxchange ” capacity, w hich has a  m arked influence on bonding strength . 
The physical properties o f clay vary  depending on w hether sodium, cal
cium, hydrogen, or some o ther cation is present as the exchangeablo cation. 
The two clay m inerals having highest base-exchange are Beidellite 
(Al20 3-3Si02,x-H20 ) and  M ontmorillonite (Al20 3'4S i02-H20 ), w hilst K aolinite 
(Al20 3'2 S i0 2-2H20 ) and the o ther clay minerals have low or no baso exchange 
capacity. The minerals cxam ined included ono na tu ra l bonded moulding 
sand, 3 bond clays widely used in  preparing synthetic moulding sands, and 
5 clays no t used as moulding sand bonds. Petrographic and  chemical analyses, 
green compression strength , perm eability and  base exchange capacity  wero 
determ ined for all.—J .  E . N.

Sand Research. ------ (Found. Trade J ., 1936, 55, (1041), 87 -88 ; (1043),
123).—Discussion on a  paper by F . H udson on “ Composition and  I ts  Effect 
on th e  Properties o f Mould and  Core-Sand M ixturcs a t  E levated  T em per
atures ” (seo M et. Abs., th is vol., p. 319).—J . E . N.

Moulding Sand in  the Aluminium Foundry. ------  (Giesserei-Praxis,
1936, 57, (15/16), 165-166).—Describes the ąualities reąu ired  by moulding 
sand for alum inium  castings, and  tabulates th e  constitution, grain-size and
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distribution , gas perm eability, and  shear strength  o f commonly used German 
m oulding sands.— J . H . W.

tlm p o rtan t Causes of W aste in  the Heavy Metal Industry. M. Schied 
(Oiesserei-Praxis, 1936, 57, 41/42), 457-464).—R ead before the Gesarnt 
verbandes dcutscho Metallgiessereien. Discusses the properties o f yarious 
sands used in moulds for the casting of the heayy m etals, tho m ake-up of 
foundry sands, the righ t and  wrong w ay of using deoxidizers, tho design of 
cracibles to  hołd back slag, and  overlieating the m etal.— J . H . W.

Modern Moulding Machines and Their Use. H . K alpers (Giesserei-Praxis, 
1936, 57, (9/10), 89-114; (13/14), 140-143).—A generał and  comprehensive 
survey of the deyelopm ent o f m oulding machines, both hand- and  mechanically - 
operated. I t  is claimed th a t  although the revie\v m ay no t be completc, it 
indicates th e  lines on which fu rther deyelopm ent o f cxisting m achines may 
tako place.—J .  H . W.

A New Type of Jar-R am m ing Moulding Machinę. ------ (Found. Trade J .,
1936, 55, (1040), 61).—Describes and  illustrates a new m achinę introduced 
by J .  R . Molineux.—S. G.

Foundry Machines. U. Lohso (Eng. Progress, 1936, 17, (1), 19-23).— 
An illustrated  description of new foundry m achinery includes dressing 
machines for moulding m ateriał, sand mills, moulding machines, core moulding 
m achinery, and  cleaning drum s.—P . M. C. R .

Foundry Mechanization. Georgo E . Franco (Found. Trade J ., 1936, 54, 
(1012), 33).—A brief review of deyelopm ents during th e  p as t 5 years.—S. G.

Accidents in  the Non-Ferrous Metal and Iron Foundry Are Avoidable.
A. Schulze (Giesserei-Praxis, 1936, 57, (11/12), 124-128; (13/14), 148-150).— 
Describes commonly occurring and  possible accidents in  tho foundry and the 
prccautions to  be taken  to  preyent them .— J . H . W.

XIV.— SECONDARY M E T A L S : SCRAP, R E SID U E S, & c.

(Continued from p. 173.)

*Researches on the Recovery of Zinc from  the Flue Dust of Iron  Blast 
Furnaces. O tto  Johannsen (Angew. Chem., 1936, 49, (29), 478-480).—The 
du st is leachcd w ith  w ater to  remoye potash, then  w ith am m oniacal am 
monium  carbonate solution to  cx trac t the zinc. The filtered solution is boiled 
to  recoyer the solvent and  precip itate zinc carbonate, which is roasted to  oxide 
from which tho m etal is recovered by carbon reduction or electrolysis after 
dissolution in sulphuric acid.—A. R . P .

On the W orking-Up of Niekel Scrap. R . Thews (Metali-]Voche, 1936,
(24), 469-471).—Practicai h in ts on prelim inary cleaning, melting, refining, 
dcoxidizing, and casting.—A. R . P .

A Suggested Method for Preparing Deliąuescent Tin Dross Samples. 
J .  B. K asey (Met. Ind . (N .Y .) , 1936, 34, (9), 338).—S.^G.

XV.— FURNACES AND FUELS

(Continued from pp. 173—174.)

Controlled Furnace Atmospheres. E . O. M attocks (Metal Progress, 1936,
30, (4), 27-34, 46).—An illustrated  sum m ary of recent deyelopm ents in tho 
production and control of furnace atm ospheres. Special emphasis is laid on 
sam pling, and  a  water-eooled ąuartz  sam pling tube is described.

—P . M. C. R ,
Radiation Reaction a t Any Point in  a Furnace Cavity. W. J . W ohlenberg 

(Indust. and Eng. Chem., 1936, 28, (6), 698-703).—A solution of the dynam ical 
processes occurring in th e  furnace cav ity  reąuires eyaluation of th e  radiation
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reaction w ith  respeot to  its  n e t effect a t  eacli o f sevoral classes of local, or point, 
zones w ith in  the cavity . T his involves an extension of the idea of the rad ian t 
m ean value w ith  respect to  th e  po in t under observation, o f oonditions affecting 
tho n e t rad ian t exehange between th e  po in t and  tho enclosure, including its 
contents. The classes o f reąuired  local reference zones are defined, and  cx- 
pressions represonting th e  no t oxchange by  rad iation  between each of these 
zones and  its  surroundings aro included. Gonera! forms of tho oxpressions 
apply to  an y  cav ity  w hatover for conditions sta ted . Special forms are 
included wliieli apply  to  gas, grate, or pulverized-coal fired cavities.—F . J .

Temperature in industrial Furnaces. Interpretation and Use to Measure 
Radiant H eat Flux. I-I. C. H o tte l, F . W. Meyer, and  I . S tew art (In d u st. and 
Eng. Chem., 1936, 28, (6), 708-710).—Tho significance of tom perature 
m easurem ents in  industria l furnaces is discussed. E xcep t in  m aking heat 
balanees, the true  gas tem peraturo  has less u tili ty  th an  th e  uncorrected 
reading ordinarily  obtained w ith  a  protccted  coup le ; tho la tte r  mcasures 
the rato  a t  w hich hca t w ould be transferred  if  tho couple were rcplaccd by a 
surface a t  th e  tem peraturo  of the  “ hea t sink  ’ ’ (surface of charge). An in s tru 
m ent consisting of a  pa ir o f oriented thermocouples is shown to  bo capablo of 
measuring th e  actua l rato  o f licat-flow across any  piano in  a  furnace. U nder 
the testing  conditions tho average error in  8 tes ts  was 4% . I ts  application 
to  a  stu d y  o f uniform ity  o f hea t d is tribu tion  in  furnaces is discussed.— F . J .

An Economical Crucible Furnace for Metal Melting. E . F r. R uss (Tech. 
Zentr. prakt. Metallbearbeitung, 1935, 45, (7/8), 199-201).—A furnace in  which 
the contents can bo heated  to  1000° C. in  tho crucible, and  which is said to  
have a long life. Tho crucible rests on a  p latfo rm  th a t  can bo raised by 
means o f a  foot pedał whon rcady for pouring. Tho tem peraturo  maj- bo 
autom atically  rcgulatcd. D ata  from  yarious tria ls are given.—W. A. C. N.

Second Thoughts About [Brass] Foundry Furnaces. M. G. Corson (Met. 
Ind , (N .Y .), 1936, 34, (4), 131-132).—Briefly discusses the adyantages and 
disadyantages of tho yarious types o f brass foundry furnaces.— S. G.

Views on the Construction of Smelting Furnaces for W hite Metal and W hite 
Metal Residues. E dm und  R . Thcws (Metall-Woche, 1936, (11), 201-203).—

—L. A. O.
Tendencies in Development of Resistance Furnace Construction. K .

Scherzer (Congris Internat. A pp l. lUlcctrocalorifiąucs (Preprint), 1936, 12 p p . ; 
Buli. B .N .F .M .R .A .,  1936, (91)).— [In  German.] Changes in  furnaco design 
are discussed, and  applications to  m elting and  heat-trea tm en t o f ligh t m etals 
are referred to .—S. G.

High-Frequency Induction Furnaces. N . A. H albertsm a (Congres Internat. 
Appl. Mcclrocaloriligu.es (Preprint), 1936, 7 p p . ; B uli. B .N .F .M .l t.A .,  1936, 
(91)).— [In  English.] In  addition  to  a generał discussion, H . gives a descrip- 
tion  of the high-frecpiency m elting p lan t a t  tho Philips Lam p W orks, E ind- 
hoven, H olland, in  which bigh-frcquency energy is supplied by a  250 kw. 
transm itting  valve.— S. G.

Applications of the Electric Radiation Furnace. ------  Etionno (Congris
Internat. A ppl. iSlectrocalorifigues (Preprint), 1936, 12 p p . ; B uli.
B .N .F .M .R .A .,  1936, (91)).— [In  French.] Describes a  rad iation  furnaco 
consisting of a  cylindrical furnaco space in tlie long axis o f w hich a radiating 
elem ent o f graphite is placed. Various adyantages are claimed. I t  is possible 
to  work in special atm ospheres or in  vacuo. Applications inoludo m elting of 
copper alloys, alum inium  alloys, and  Iow m elting po in t m etals, e.g. zinc, 
magnesium, &c. F o r a  description in English, seo H . George, M et. Abs.,
1935, 2, 482.—S. G.

Recent Improvements in Electric Furnaces with Cross Channels. Jean  
K untziger (Congris Internat. M ines M et. Cleol., Section de Mćtallurgie, 1936, 
Z, 15-17 ; and  Rev. M et., 1936, 33, (4), 244-246).— [In  French.] Tho construc-
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tion  of m olten tin  h ea t-trea tm en t baths, heated  b y  th e  passago of an  electric 
eurrent supplied from  carbon electrodes, and  utilizing  therm o-siphon effects 
to  secure uniform ity  of tem perature, is outlined.—J . C. C.

Electrically Heated Industrial Furnaces. R . Boye (Drop Forger, 1936, 
15, (4), 299-316, 318, 320).—From  Eng. Progress, 1935, 16, (11), 265-272; 
sco M et. Abs., th is vol., p . 416.—S. G.

Electric Furnaces with Protecting Atmospheres. G. Tamele (Congres 
Internat. A ppl. Electrocalorifiąues (Preprint), 1936, 14 p p . ; Buli.
B .N .F .M .R .A .,  1936, (91)).— [In  German.] A generał survcy of present 
knowledge, w ith an  account of the  protective gases u se d ; the references aro 
to  the trea tm en t o f ferrous m aterials.— S. G.

Im provement (Eąualization) of H eating in Electric Furnaces. G. Simon 
(Congrls Internat. A pp l. Electrocalorifiąues (Preprint), 1936, 13 p p . ; Buli.
B .N .F .M .R .A .,  1936, (91)).— [In  German.] A discussion of furnaces w ith 
a ir eireulation, salt-batli furnaces, and furnaces w ith moving load, band and 
chain furnaces, puller and  pusher gear furnaces, &c.—S. G.

Electric Furnace for the Continuous Bright-Annealing of Copper Strip. O. 
Ju n k er (Metallwirtschaft, 1936, 15, (3), 71-72).—Uniform annealing condi
tions are secured by passing copper strip  through a bright-annealing furnace 
w ith  a  w ater-seal a t  each end : th e  furnacc atm osphere is sa tu ra ted  w ith 
steam  under som ewhat inereased pressure, and  an y . traccs of oxygcn are 
redueed by th e  traces o f lubrican t on th e  sheet. Two strips are trea ted  
simultaneously, w ith separate control gear. The complete installation and 
some struc tu ra l details are illustrated .—P. M. C. R .

Electric Furnace Fans. G. B. Lam b (Elect. R ev., 1936, 119, (3070), 
403-404).—The design of fans for low -tem perature heat-trea tm en t furnaces 
which em ploy forced-air eireulation is briefiy discussed. In  large horizontal 
furnaces, th e  num ber an d  d iam eter o f fanś should, generally  speaking, be 
chosen so th a t  m axim um  driving power is reąuired, and  alternate  fans should 
be ro ta ted  in  opposite directions.—J . C. C.

The Use of Liquid Fuels in Industrial Furnaces. H einr. M antel (Metali- 
Woche, 1936, (13), 241-242).— L. A. O.

Pulverized Fuel in  the M etallurgical Industry. J .  H. M ahler (Proc. S . 
Wales Inst. Eng., 1935, 51, 79-104, 127-138; and  (summary) Mecli. Worki,
1935, 97, 585-586).—S. G. ______________

XVI.— REFRA CTO RIES AND FURNACE M ATERIALS

(Continued from pp. 474—i75.)
Foundry Refractories. Jo h n  D . Sullivan (Canad. Chem. and M et., 1936, 

20, (9), 285-286, 288).—Discusses m odern refractories for lining steel furnaces 
o f yarious types and  for use in  indirect arc, high-freąuency induction, and 
hea t-trea tm en t furnaces. H igh-alum ina fireclay bricks o r ram m ed m ullite 
hearths are recom mended for m elting copper and  its  alloys.—A. R . P.

Acid and Basic Bottoms of Copper-Refining Furnaces. E . R . Thews (./- 
Four tlect., 1936, 45, (3), 99).—See Met. Abs., 1935, 2, 309.—J . E . N .

Refractories : Recent Types, Uses, and Unit Costs. O. L . D ay  (Metal 
Progress, 1936, 30, (4), 59-63, 72, 82).—The preparation , properties, and  special 
applications o f fireclay, high alum ina, silica, and  basie refractories (magnesite, 
chrome, and  dolom ite) are reviewed.— P. M. C. R .

Modern Furnace Applications of Refractories and Insulation.—III. J .  L. 
Spence and  J .  W. Craig (Iron Steel Canada, 1936, 19, (3), 12-16).—See also 
M et. Abs., th is vol., pp. 274, 321. Describes applications o f insulation to 
m odern m etallurgical furnaces, both  ferrous and  non-ferrous, and  compares 
cost o f installation  w ith  savings in fuel economy and  im proved working 
efficiency.—J . E . N .
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Refractories and Their Applications. W . F . Rocliow (Trans. Amer. Inst. 

Chem. Eng., 1934-1935, 31, 228-248).— S. G.
The Destruction of Refractory Furnace Bricks by Softening and Fusion. 

E . T. R icharda (Feuerungslechnik, 1936, 24, (5), 73-77).—The na tu ra l softening 
and fusion tem peratures o f a  num ber o f furnace refractories are tabulated . 
In  practice, failure m ay occur a t  considerably lower tem peratures on account 
either o f m echanical stresses due to  furnace design, especially o f th e  arch, or 
of exposiire to  furnace gases, m etallic yapours, or dust o f a  type  capable of 
fluxing w ith  th e  m ateria ł of th e  bricks. D am age can be m inim ized b y : modific- 
ation in  design ; careful construction and  fin ish ; or provision of a  proteetive 
coating on tho bricks, e.g. by  im m ersion in  an  emulsion o f alum ina.— P. R .

*Determ ination of Mechanical Properties of Refractory Materials a t High 
Temperatures. B. J .  Pines and  E . I .  Ter-M ikaeljanz (Ogneupori (Refractories), 
1936, (4), 181-187).— [In  Russian.] A  simple m ethod and  appara tu s are 
described for m easuring th e  m echanical properties o f highly refractory 
m aterials a t  tem peratures up to  1700° C. using a  C arborundum -carbon 
thermocouple. E ven in  such a  heterogeneous m ateriał as D inas brick, the 
m echanical characteristics are regular when sm ali specimens (1 cm. cubes) 
are used. D a ta  obtained for M agnesite, D inas, D unite, and  Carborundum  
indicate th a t  usually  th e  softening tem perature  under load corresponds no t 
to  the beginning of, b u t to  a  fa r adyanced “ flow ” o f th e  m ateriał. The 
p lasticity  characteristics o f refractory m aterials a t  high tem peratures show 
th a t D unite suflers a reduction of relative p lastic ity  w ith increase of tem pera
ture in  con trast to  D inas brick.—N . A.

*Young’s Modulus of Elasticity, Strength, and Extensibility of Refractories 
in Tension. R . A. H eindl an d  L . E . Mong (J . Research N at. B ar. Stand., 1936,
17, (3), 463-482; and  Research Paper No. 923).—Y oung’s m odulus of 
elasticity, strength , an d  extensib ility  were determ ined a t  o rdinary  tem per
atures on the following m aterials in  tension : 16 brands o f fire-clay brick w ith 
a wide rangę o f silica content, representing th e  stiff m ud, dry-press, and  hand- 
mado m ethods of fo rm ing ; one brand  each of silica brick, chrome, forsterite, 
60% alum ina, 80%  alum ina, and  of m ullite. A comparison is m ade of the 
tensile properties o f specimens obtained parallel to  tho 9 in . dim ension w ith  
those parallel to  the  4£ in . dimension. The effects o f m ethods in  tho m anu
facture by  th e  dry-press process were briefly studied.—S. G.

H eat-R esistant Magnesite. Z. J .  Tabakov and V. V. Belovodskiy (Ogneu
pori (Refractories), 1936, (5), 295-297).— [In  Russian.] M agnesite brick manu- 
factured by th e  “ Magnesite W orks ”  softens a t  2000° C., deforms under load 
a t 1460°-1520° C., and  has a  m echanical strength  of 450-500 kg./crn.2, w ith 
a mean therm al stab ility  o f 25-30.—N. A.

H eat Insulation for Furnace3 and Kilns. ------  (Fuel Economist, 1936,
11, (130), 394-39G).— An account is given of Insu lite  and  Am berlite, two 
proprietary  refractories consisting largely o f diatom aceous ea rth  (a na tu ra l 
deposit o f porous silica haying a  cellular structure).— P. M. C. R .

Diatoms and Insulating Materials.—I-H . A. B. Cummings (Heat.-Treał. 
and Forging, 1936, 22, (3), 141-143; (4), 199-201).— (I.— ) T he origin and  
Occurrence of diatom aceous earths are  discussed. (II.— ) Some o f th e  
applications o f diatom aceous earths in  the engineering industries are briefly 
described.—J . E . N .

XVII.— H EA T-TREA TM EN T

(Continued from pp. 321-322.)

Salt-Baths. C. A lbrecht (Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, 
(5/6), 140-144).—The m ethod of heating  these baths m ust be chosen in re
lation to  th e  tem peraturę  to  be m aintained, th e  n a tu rę  of th e  b a th  and , to  a 

E U
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certain  ex ten t, th e  character o f th e  m ateria ł to  be heated. B atlis for tlie 
following 3 ranges of tem perature  are considered : (1) 140°-580° C .; (2) 600°- 
950° C., fo r annealing, hardening, & c.; (3) 1000°-1350° C. for hardening.

—W . A. C. N.
*Investigation o£ the Effect of D uration of H eat-Treatm ent on Aluminium 

Alloys. I . E . T u tov  (Metallurg (Metallurgist), 1936, (6), 83-91).— [In  Russian.] 
The effects o f annealing cast alloys was studied on specimens of “ Y  ” alloy 
cast a t  (I) 720°, (II) 760°, and  (III)  820° C. The specimens, which liad a  
grain-size o f 2-5 m m ., 5 m m ., and  7-5 mm ., respeetively, were annealed for
0, 25, 50, 70, 100, 140, and  300 m inutes a t  500° C., quenched in  oil, and 
normalizcd a t  225° C. D cterm inations of the tensile streng th , elongation, and 
Brinell hardness showed th a t  specimens (I) reąuired  no annealing to  obtain 
m axim um  mechanical properties, wliereas (II) reąuired  25 m inutes and  (III) 
50 m inutes, th e  annealing tim e being, therefore, directly proportional to  the 
grain-size. Sim ilar tests on D uralum in showed th a t  annealing th e  castings 
for 1 lir. a t  500° C. prior to  ąuenching produees a satisfactory m etal for forging. 
Two series o f D uralum in rods forged a t  460°-360° C. to  28’5 and  60%  reduction, 
rcspeetively, were ąuenched a t  500° C. after annealing for 0-120 m inutes, and 
the ir tensile strengths dete rm ined ; the best m echanical properties were ob
tained  after a  15 m inutes’ anneal. Ageing tests on “ Y  ”  alloys a t  150°, 210°, 
225°, and  250° C. showed th a t  m asim um  m echanical properties were obtained 
in  1 lir. a t  250° C., b u t for p ractical purposes 2-3 hrs. a t  225°-230° C. is recom
m ended. The results obtained were verified in  practice in  the m anufacture of 
pistons.—N. A.

Annealing Aluminium and Its Alloys. ------  (Rev. A lum in ium , 1936, 13,
(80), 174-177).—The function  and  the different phases o f annealing and  the 
factors influeneing it  aro discussed. The anncaling of stacked sheet and  rolled 
s trip , o f brazed an d  of stam ped and  embossed alum inium  articles and  the 
anncaling of alum inium  alloys are briefly described.— J . H . W .

The H eat-Treatm ent of Light Metal C a s t in g s .------ (Oiesserei-Praxis,
1936, 57, (15/16), 175-17S).— Describes furnaces suitable for th e  hcat-treat- 
inent o f ligh t m etal castings and  th e  m ethods of earrying ou t these operations.

♦Influence of the Process Temperature Regime in  Tempering Duralum in- 
Type Alloys. A. I .  Gornostaeva (Metallurg (Metallurgist), 1936, (5), 95-104). 
— [In  Russian.] The best m echanical properties o f D uralum in w ith  copper 
4-4-4-8, magnesium 0-81-0'98, and  m anganese 0 '72-0-90%  are obtained after 
ąuenching from 500° to  506° C. Ageing in  oil or ho t w ater reduces the m echani
cal properties slightly compared w ith  annealing in cold w ater, b u t considerably 
reduces the resistance to  corrosion. The tim e which elapses betw een witli- 
draw al from th e  furnace and  immersion in  th e  ąuenching m edium  strongly 
affects the increase in  mechanical properties in  ageing. The results aro given 
in  graphs and tables.—-N. A.

*The Age-Hardening of D uralum in a t Yarious Temperatures. (Tecd.) 
See p. 504.

Bright-Annealing of Copper and Brass Wires. W . M etzdorf (Metali- 
Woche, 1936, (7), 121-122).—A brief deseription of modern m ethods.—A. R . P.

♦Influence of H eat-Treatm ent on Fatigue and Corrosion-Resistance of 
Aluminium Bronze. (M usatti and  D ainelli.) See p. 509.

♦Research on the Hardness of Aluminium Bronzes after Ageing. I .—Binary 
Bronzes of the 90 :1 0  Type. (Panseri.) See p. 509.

♦Bi-Metal Annealing in  Ammonia Gas. A. V. Smirnov and  L. V. Beloruckev 
(Metallurg (Metallurgist), 1936, (9), 79-80).— [In  Russian.] Annealing of 
Tom bak bim etal in m oist anim onia a t  600° C. gave a  perfectly satisfactory 
surfaco appearance and  degree of softness w ithout producing hydrogen 
cm brittlem cnt.—N . A.
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♦Contribution to the Study of the Effect of Annealing on the Structure, 

Brinell Hardness (H n), Tensile Strength (/<“,), and Elongation ( / i10) of Cold- 
Rolled 67 : 33 Brass. (Loskiowicz, et al.) See p. 512.

X V III.— W ORKING

(Continued from pp. 475-177.)

Advances in the Knowledge and Practice of Plastic Form ing Processes.
E . Siebel (Metallwirtschaft, 1936, 15, (12), 277-279).—An illustrated  sum m ary 
is given of recent processes and  p lan t for obliąue rolling, radial rolling, and 
“  needle ”• rolling (involving the use of hyperbolic rolls), and  for the p ro 
duction of thin-w alled p ieces; in  this connection a m ethod of gauging the 
action of eecentric rolls is briefly described.—P. M. C. R .

The Plastic W orking of Metals. Developments in  Theory and Practice. 
[E. Siebel] (Met. Ind . (Lond.), 1936, 49, (19), 458-460).— A bridged translation  
of a  series o f articles in  M etallwirtschaft; see Met. Abs., 1935, 2, 629, 723; 
this vol., p . 322.—J .  E . N.

fThe Flow of Alloys in  Connection with Maxwell’s Relaxation Theory. 
S. I . Gubkin (Izvestia Sektora Fiziko-KhimichesJcogo Analiza (A nn . Sect. 
Anal. Phys.-Chim.), 1936, 8, 291-304).— [In  R ussian.] I t  has been shown 
experim entally th a t  alloys and  m etals (alum inium  and  its  alloys, copper and 
its alloys) can yary  the ir resistance to  a  change of shape during th e  process of 
deformation. I f  an alloy is subjccted to  a stress beyond th e  elastic rangę, tho 
stress will decrease w ith  time, finally reaching a  lim it. Only in  certain  cases 
(e.g. D uralum in a t  500° C.) can th e  ra te  o f decrease o f stress bo represented 
exponentially according to  Maxwell’s law  of relaxation. In  order to  be able 
to study th e  mechanism of deform ation and  th e  conditions determ ining the 
brittle  or plastic condition o f a m ateriał, i t  is necessary to  establish a  law 
governing tho decrease o f stress w ith  tim e and  also to  determ ine the relation 
betweeri all the factors govem ing tho decrease of stress in  th e  solid m ateriał. 
The flow m ethod suggested by  N . S. K um aków  for studying th e  relaxation  o f 
a solid m ateriał m ay  be used as a  m ethod of physieo-chemical analysis. Tho 
method is, howeyer, n o t entirely  free from  sources of error (e.g. friction). 
For a detailed study  of the relaxation phenomenon the m ethod of investigation 
suggested by K arm ann  in  1913 should be adopted. As a  first approxim ation 
a model is suggested as an explanation o f the mechanism o f relaxation , which 
involyes only th e  ra te  o f inter- and  intro-crystalline slip. In  addition  to  the 
rate  o f slipping, th e  resistance to  deform ation is also influenced by phenom ena 
connected w ith th e  therm al agitation  of atom s (recoyery), as well as by a 
change, during deform ation, o f the orientation  o f the grains and  of the ir size, 
owing to  recrystallization.—N. A.

The Im portance of Friction in Rolling, and Its Influence on the Design of 
Machinery for Rolling Sheet and Strip. Theodor D ahl (Kalt-W alz-W elt, 
1936, (5), 33 -38; (6), 41-46).— A theoretical stu d y  o f rolling conditions shows 
th a t tho frictional resistance between rolls and  m ateria ł is essential to  the 
process, w hich is contrasted  w ith  th a t  o f draw ing. F u rth e r analyses show the 
influence of yarying degrees o f friction under s ta ted  conditions on resistance 
to flow and  thus on th e  w ork done in  effecting d efo rm ation ; excessiye friction 
preyents uniform  distribu tion  of stresses, an d  the  p roduct is irregular in 
thickness and  has a poor surface finish. D iagram s show th e  influenco of 
surface roughness of the rolls on th e  form  and  dim ensions o f the pieces. In  
practice, there is an  inereasing tendency to  use a  succession o f lig h t rolls, as 
in the R ohn and  the Steckel assemblies, diagram s o f w hich are reproduced.

—P . M. C. R .
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*On the Determ ination of the Principal Stresses of Malleable Materials under 
the Plane-Rolliug Process. H irosi Y am anouti (J . Soc. Mech. Eng. Japan,
1934, 37, (211), 783-793).— [In  Japanese.] In  an  experim ent w ith  vcry  pure 
malleable motała on a  piane rolling-m ill, tho plastic deform ation a t  tho ex- 
trem ity  o f the b lank a t  cach position on passing through the rolls was obserred 
and , rogarding th e  con tac t surface of tho m ateriał and  tho rolls as th e  principal 
piane, the principal eąuations were determ ined. The change in w id th  of 
tho b lank a fter rolling being very  sm ali, Y. investigated th e  piane stresses on 
tho vcrtical section of th e  b lank through tho rolls. W ith  th e  d a ta  thus obtained 
the stress eąuations were solved and  th e  d is tribu tion  of th e  principal stresses 
in  th e  extrom ity  of tlie blank a t  th e  m om ent o f passing through tho rolls 
determ ined. The vertical pressure was m easured by m eans o f ąuartz  disks 
used for piezo-electricity and  a  string  electrom eter. Tho defleotion of the 
elcctrom eter was pliotographed on a film ro ta tin g  a t  constan t speed. Tho 
test-specim ens were of lead, and  were m achinę finished to  abou t 5 X 20 X 800 
m m . Tho stress in tensity  o f th e  contac t surface is n o t uniform ly constant 
an d  does n o t m ain tain  m inim um  plastic stress in tensity . A lthough tho 
m axim um  stress in tensity  is somotimes about twice th e  m ean stress in tensity , 
the d istribution  on tho o ther principal piane, w hich is norm al to  the contact 
surface, is nearly  eąual. Y. theoretically  determ ined th e  n e tt work necessary 
for tho rolling deform ation o f a m ateriał— a fundam ental foature in  de ter
mining the rolling power—and  then  calculated tho pow er necessary for tlie 
rolling process. These results are claim ed to  be nearly  eąual to  the actually  
m easured yalues.—A u th o b .

♦Influence of Specific Pressure in  Rolling on the Frietion Coefficient. Ig. M. 
Pavlov and N . N . G et (Metallurg (Metallurgist), 1936, (7), 47-54).— [In 
Russian.] F rom  determ inations o f th e  yertical pressure o f th e  m etal on 
th e  roli and tho corresponding frictional force the  coeff. of frietion and its 
relation to  tlie specific pressure can be calculated. I n  cold-rolling w ith dry 
or lubricated ąuenchod cast-iron rolls this relation is sim ilar for alum inium , 
copper, brass, and  iro n ; in  all cases an  inerease in  the  specific pressure (and 
Brinell hardness) being aecom panied by a  decrease in  the coeff. o f frietion 
which is a t  first very  rapid  and  then  gradually decreases. W ith  an  inerease 
in th e  specific pressure from 2 to  40 kg./m m .2, tho  coeff. o f frietion is reduced 
by  40-50% , m ost o f this reduction taking place w ithin the pressure rango 2 -
10 kg./m m .a.—-N. A.

♦Pitting Due to Rolling Contact. S tew art W ay (J. Applied Mechanics, 
1936, 2, (2), a4 9 -5 8 ; discussion, (3), a !  10-114).—Tests carried o u t w ith 
rolls o f different m aterials, w ith  different lubricants, and  w ith  yarious loads, 
show th a t (1) a  lub rican t m ust be present if  p itting  is to  take  p la c e ; (2) if  tho 
lubricant is o f a  viscosity above a  certa in  critical yalue which depends on the 
load, p itting  can be p rcv en ted ; (3) th e  na tu rę  o f the surface fmish on tho rolls 
greatly  influences the tendency to  p it, p ittin g  being prevented on a  highly 
polished surface and  accelerated on a  rough machinę su rface ; (4) n itrided 
rolls will no t p it  under eonditions th a t  would result in  seyere p itting  of ąuenchod 
and  tem pered m ild steel ro lls ; and  (5) p its  aro sm aller on harder surfaces in 
generał. I t  is also suggested th a t  oil penotration o f yery  sm ali surface cracks 
w ith  a  certain  in itia l direetion is th e  reason fo r the  grow th of these cracks 
u n til a  particie is separated  from  th e  m ain body of m ateria ł leaving a p it.

Direct Rolled Aluminium. T . W . L ippert (Iron Age, 1936, 138, (16), 
26-30, 33, 46).—A direc t rolling m ili consists essentially o f tw o horizontal 
rolls, one o f w hich is eąuipped w ith  a  flange, so th a t  a  shallow pool o f molten 
m etal can bo supported betw een them . Some m etal is constan tly  frozen 
on each roli, and , as the rolls ro ta te , th is  frozen m etal is pressed together and 
emerges as a  homogeneous and  sm ooth strip . F o r d irect rolling alum inium,
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i t  is necessary to eoat tlie steel rolls w ith  alum inium . As the  m etal leaves 
the mili, i t  has a tensile streng th  of 13,000-15,000 lb ./in .2, as compared w ith 
7000 lb ./in .2 for ordinary cast alum inium , and  9000-10,000 lb ./in .2 for 
ordinary full-anncaled hot-rolled alum inium . A lum inium  is used for coating 
steel by hot-dipping, and  effects a  g reat saving in  cost over tinp la te .— J . B . W.

W orking of Light Metals to Semi-Finished Products. P . Scliwerber 
(Metall-Woche, 1936, (9), 161-163).—A review o f m odem  m ethods of rolling 
alum inium  alloys to  sheet, draw ing them  in to  wires and  tubes, and  forming 
them  in to  screws and  rivets.— A. R . P .

*The Rolling and Stamping of Silumin-Type Alloys (Iron up to 2% ). V. 0 . 
Gagen-Torn and  N . N . lvanov-Skob!ikov (Metallurg (Metallurgist), 1936, (9), 
73-78).— [In  Russian.] A lum inium  alloys w ith up  to  8%  Silicon and  2%  iron 
present no difficulties in  hot- or cold-rolling to  sheet and  reąuire no v ita l 
modifications in  th e  norm al teclm ique adopted for commercial alum inium. 
The best annealing tem perature  is 300° C. The tensile strength , clongation, 
and Eriehsen value (diagrams given) show th a t  the  alloys should deep-draw 
well. Satisfactory domestic utensils have been produced in  th e  alloys w ithout 
difficulty. A ddition o f magnesium is objectionable, and  a  high iron contcnt 
inereases th e  tendency to  corrosion, b u t considerably im p iw es th e  durability .

—N . A.
Influence of High Degree of Deform ation and Annealing Temperature, 

Preeeding Deformation, on the Mechanical Properties of Copper Strip.
S. A. Ivushakevich (Metallurg (.Metallurgist), 1936, (8), 53-62).— [In  Russian.] 
The g reat ease o f deform ation o f coppcr by eold-working affords a  means of 
obtaining anisotropic (i.e. single-crystal) m etal. M aximum anisotropy is 
obtained by an  interm ediate anneal a t  300°-500° C., and minim um a t  700° C. 
or oyer. The finał annealing tem perature  has a  greater o r sm aller effect, b u t 
never niasks th e  effect o f th e  interm ediate trea tm en t. The results obtained 
are illustrated  by diagram s of the changes in  mechanical properties.—X. A.

Control of Motor Acceleration in Rolling Mills. H . S trudthoff ( Y .D .E . 
Faehberichte, 1935, 117-119).— S. G.

A Precision Sheet-Straightening Machinę. L . R eicliert (Eiig. Progress,
1936,17, (3), 58-60).—H and  straightening is a  slow process, and  fails to  aehieve 
the surface finish dem anded in  high-class work. The sim pler straightening 
machinery, w ithou t baclung rolls, reąuire g rea t esperience in  operation, and 
often produce surface markings, w hilst th e  rolls are o f large diam eter. In  
machines provided w ith  backing rolls, the diam eters are greatly  reduced, and 
tho d istribution  o f m ateriał is hence m uch more uniform . R ecently  developed 
m achinery is described.—P . M. C. R .

Bending of Sheet and Strip of Aluminium and Its A l lo y s . ------ (Rev.
A lum inium , 1936, 13, (79), 129-144).—Describes th e  effect o f th e  thickness 
of tho piece, tho ra te  o f bending, th e  natu rę  o f th e  m achinę, rolling, and  the 
naturo of th e  m etal on th e  bending of sheet and  strip  o f pure alum inium  and 
the principal alum inium  forging alloys.—J .  H . W .

The M anufacture of Apparatus from Medium and Heavy Nickel-Plated 
Steel Sheet. B. T rau tm ann  (Werlcstattu. Betrieb, 1936, 69, (19/20), 253-256).— 
Tho m ateria ł recom m ended is steel sheet on to  w hich th in n er niclcel sheet 
has been hot-rollcd. The advantages and  special applications of this m ateriał 
are described, and  an  account is given of th e  production of rectangular vessels.

— P. M. C. R .
Interesting and Im portant [Inform ation] on Niekel and Copper-Clad 

Sheets. J .  F . K esper (Apparatebau, 1935, 47, 247).—Describes the properties 
and  uses of sheets clad w ith  niekel and  copper by rolling.—L. A. O.

*On the Characteristics of Estension in  Hot-Pressing of Non-Ferrous Metals.
V. V. Zliolobov (Zretnye Metally (Non-Ferrous Metals), 1936, (4), 96-106).— 
[In  R ussian.] The irregularities in  th e  longitudinal stretcliing of ingots
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when ex truded  in to  a  rod  is shown by  th e  co-ordinato net method. The differ- 
eneo in  the  beliayiour o f copper and brass is oxplained as foliowa : brass, which 
has a  lower hea t conduetivity, cools by contac t w ith  th e  cold sides of tlie 
m ould and acąuircs different plastic properties in  tho inside an d  the outside 
o f th e  ingot resulting in  a  non-uniform  longitudinal m icrostructure o f th e  rods.

— N. A.
Non-Ferrous Metal Tubes. W . L. Govier (Met. Ind . (Lond.), 1936, 49, (18), 

431-436 ; (19), 461-465; discussion, 465-466; and  (sum m ary) Meiallurgia, 
1936, 15, (85), 23-24).— R ead before tho M idland M etallurgical Societies 
(B irm ingham  Local Section of th e  In s titu te  o f M etals, &e.). The mann- 
facturing processes for seamless tubes o f copper-rich alloys are described. 
Casting, hot-punching, ro ta ry  piercing, extrusion, tubo reducing, cold- 
draw ing, and  annealing  are discussed in  detail, from  th e  po in t of view of 
th e  p roduct ra th e r th a n  of th e  p lan t, and  th e  effects o f th e  various forms 
of w ork on tho m icrostructure are com pared. Tube reducing is d ea lt w ith 
a t  some leng th  and  th e  advantages o f th is process aro detailed. A fter 
describing some applications of tubes, G. suggests th a t  fu turo  developm ents 
w ill be along th e  lines o f im p n m n g  an d  ex tending the  use of ro tary  
piercers, and  tube  reducing p lan t, w ith  the declining use o f th e  drawbench. 
The discussion raiscd ąuestions relating  to  th e  steels used for m andrels, the 
lim its o f accuracy of th e  processes described, die lubricants, and  comparison 
w ith  steel tube  practice.—J .  E . N.

*Investigation of Thin-W alled D uralum in Tubes. I . G. Shulgin ( Veslnik 
Jngenerov i Tehnikov (Messenger o f Engineers and Technologists), 1936, (5), 
305-30S).— [In  Russian.] The tubes had  a  wall-thickness : d iam eter ratio  
o f over 1 : 40. Tensile tes ts showed th a t  high m echanical properties (tensile 
streng th  43 kg ./m m .2 and  elongation 20% ) are obtained in  th e  absence of 
surface defects. Longitudinal bending tests showed th a t  thin-w alled tubes 
were more eeonomical th an  thick-walled. T ransverse bending tests showed 
th e  d isadvantage of using short tubo lengths. The d a ta  are given in  tabu lar 
and  diagram  form.—N. A.

Remoying Dents from Non-Ferrous Tubing. A. E . P eters (M achinist 
(E u r . E dn.), 1936, 80, (10), 170e ).— F or rem oving dents in  alum inium , brass, 
copper, an d  D uralum in tub ing  of sm ali d iam eter th e  dam aged p a r t  is annealed 
and  a  num ber o f highly polished steel balls, etjual in  diam eter to  th e  undam aged 
bore, are driven through th e  tubo. F or fairly  large d iam eter tubing, an  iron 
or steel pług is inserted to  serye as an  anvil for ham m ering ou t th e  bulge. 
F or bad bulges, a  little  m etal is cu t aw ay from  th e  centre o f the bulge and  the 
rem ainder kam m ered back to  shape, the cu t being welded w ith  an  oxy-acetylene 
flame.—J .  H . W.

Bending Tubes and Proflles of Aluminium and Its A l lo y s . ------ (Rev.
A lum in ium , 1936,13, (78), 81-84).—An article founded on a  book by H erm ann 
and  Zurbriigg, “ D ie B earbeitung des A luminium s ”  (see M et. Abs., 1935, 2, 
194).—J . H . W .

The M anufacture of Tubular Aluminium Articles by Extrusion. O. K iihner 
(Eng. Progress, 1935, 16, (11), 285-287; an d  M et. In d . (Lond.), 1935, 47, 
535-536, 539).—The types of presses used for th e  oxtrusion of alum inium  
tubes, and  the adyantages of tho  m ethod compared w ith  draw ing processes 
are briefly discussed. E xtrusion m ay be omployed w ith  satisfactory results 
for collapsible tubes, when th e  leng th  o f th e  p a r t  is a  m ultiple o f th e  diam eter 
an d  when tlie bottom  is reąuired  to  be considerably th icker th an  the wali, 
particu larly  w hen bulges and  depressions m ust be form ed in  the bottom .

—L. A. O.
M anufacture of Tubes from  High-Strength Light Alloys. M. I .  Kovar- 

skiy (Metallurg (Metallurgist), 1936, (6), 96-101).— [In  Russian.] F o r the 
m anufacture o f tubes an  alloy o f alum inium  w ith copper 4-6-6-0, manganese



0-8-T2, magnesium 0-65-1-5, Silicon up to 0-7, iron up to  0-5, and titan ium  
up to  0-2% is recommended. The alloy is extruded a t  440°-460° C. and 
ąuenched a t  505° ±  3° C. W hen the copper exceeds 5-2% and  the magnesium 
1% th e  quenching tem perature m ust be 502° ±  2° C.—N. A.

M anufacture of Copper Tubing. O tto Z. K lopsch (Iron A (je., 1935, 136,
(25), 24-27, 86).—See also M et. Abs., th is  vol., pp. 280,418. Paper read before 
the N on-Ferrous Section of the D etro it C hapter o f the American Society for 
Metals. Describes th e  m anufacture o f copper tubing from  cast billets 
extruded in  a vertical press, an d  then  draw n to  specified size and  annealed. 
The copper, o f 99-9% p u rity , is cast in  tilting  furnaces having carefully  con
trolled oxidation, and  pliosphor-eopper is added as a  deoxidizer in such a 
q u an tity  th a t  approxim ately  0 '02%  phosphorus rem ains in  the  m etal. The 
details o f extrusion are fu lly  described.— J . H . W.

The M anufacture of Condenser T u b e s . ------ (Met. In d . (Lond.), 1936,
49, (1), 3 -5 ,18 ).—An account o fam o d em  p la n tfo r th e  production of condenser 
tubes. Special descriptions are giyen of a  yertical extrusion press designed 
for bo th  the d irect and  indirect processes, th e  reheating furnace, and  the  cutting  
and sharpening m achinery.— P. M. C. R .

Extrusion of Nickel and Its Alloys. W . R . Barclay (Met. Ind . (Lond.),
1935, 47, 494-495).— A bstract of an  article published by th e  Centre dTnform - 
ation  du N ickel; see M et. Abs., th is  vol., p. 322.— J . H . W.

tD eterm ination of Specific Pressure During the Extrusion of Metals, as a 
Method of Physico-Chemical Analysis. V. A. Bobroy (Izvestia Sektora Fiziko- 
Khimicheskogo Analiza (A nn. Sect. A nal. Phys.-Chim.), 1936, 8, 305-329).— 
[In  Russian.] The curves connecting the yariation  of specific pressure w ith 
composition have different shapes a t  different tem peratures and  different 
specific extrusion pressures. The yariation  of th e  curve specific p ressure- 
composition becomes sudden and  discontinuous a t  th e  tem peratures o f phase- 
or allotropic changes. In  constructing the specific pressure-com position 
curyes, i t  is necessary to  use the highest possible degrees o f deform ation in 
vie\v o f th e  more pronounced changes in  the specific pressure under those 
conditions. Tbe s tra igh t line portions o f the specific pressure-com position 
curyes correspond to  the presence of m echanical m ixtures o r eutectics, while 
the curved portions are caused by solid solutions. The specific p ressure- 
degree of deform ation curyes constitu te  yaluable nomograms in establishing 
and rationalizing the technology of the process of trea tm en t under pressure.

—N . A.
New Types of Hydraulic M etal-Extrusion Presses. P . W ieghardt (Eng. 

Progress, 1936, 17, (2), 30-31).—A large horizontal m etal rod and  tube  press 
is illustrated  and  briefiy described. The single-piece fram e construction gives 
sim plicity o f design and  ready accessibility. The die-holder is placed in a 
fram e which can be moved sideways a t  righ t angles to  th e  direetion of ex- 
trusion, and  a hydraulic device a t  one side o f th e  m ain fram e forces o u t th e  die 
and  die-holder from  their holding fram e when the  la tte r  has been moved out. 
A new type of hydraulic drive for a sm ali extrusion press is also described.

— L. A. O.
The More Recent Developments of Hydraulic E strusion Presses. F . 

Pach tner (Metali-Woche, 1936, (18), 341-342; (19), 361-362).—L. A. O.
The Stripping and Ejection of Drawn Pieces. E rn s t Gohre ( Werkstatt u. 

Betrieb, 1936, 69, (15/16), 210-213; (19/20), 273-278).—The influence of the 
form of th e  maridrel, draw ing-ring, and die on the ease of ejection of the  pieces, 
and consequently on the ir finish, is illustrated  by  a  series o f d iag ram s; im- 
proyed stripping and  ejection gear are briefiy described.—P . M. C. R .

Power for Cascade Drawing of Copper. P . M. M ueller (Met. Ind . (Lond.), 
1936, 49, (18), 437-438).— R ead before the W ire Association (U.S.A.). This 
paper is an  a ttem p t to  show how published theoręticąl d a ta  on the wire-
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draw ing of copper can be applied in  practice. Lee V aughn’s cąuation  states 
th a t  th e  die-pull is proportional to  tho arca reduced and  tho average tensile 
strength , modified by  an  experience factor F , which covers dio friction and  the 
ratio  between “ resistance to  com pression”  an d  th e  more easily determ ined 
“ tensile s treng th .”  The value of tho factor F  has becn determ ined em- 
p irically  from  te s t rccords ovcr several years’ shop practice, and  curves 
derived w hich allow of th e  calculation of liorse power required for any  given 
series of d rafts in  cascade draw ing w ith in  an  error o f 5% .— J. E . N.

The Production and Treatm ent of Copper Alloy W ire. ------  (Canad.
Chem. and M et., 1936, 20, (6), 200-202).—A review of m odern m ethods of 
drawing, annealing, pickling, and  colouring brass, bronze, and  nickel-brass 
w ire.—A. R . P .

How Can the Output of Multiple Fine W ire Drawing Machines of the Earlier 
Types be Inereased? H einrich  M eyer au f der H eyde (Draht-Well, 1936, 
29, (18), 279-282; (19), 295-297).—N um erical exam ples illu stra te  th e  inerease 
in ou tp u t conseąuent on a  decrease in th e  num ber of stages and  on annealing 
only once during tho  draw ing process.— P. M. C. R .

Extending the Scope of W ire-Drawing Machinery. E rn st Schroder (Drahl- 
Welł, 1936, 29, (8), 115-120; (9), 133-139).— An illu stra ted  survey o f recent 
types of w ire-drawing and  wire-working m achinery includes descriptions of 
m ultiple draw ing machines, in  w hich tho im mersion system , incorporating a 
cooling coil, is increasingly adopted. G ear ra tios are  high, and  bo th  tho draw 
ing tension and  tho num ber of stages liave incrcased. In  one instance the 
o u tp u t per 10-hr. day  is tabu la ted  fo r a  varie ty  o f m aterials and  gauges. 
W ire fabrics can bo produced up to  6-5 ft . in  w id th . D escriptions are given 
o f fabric looms, continuous hot-galvanizing p lan t, w elding m achinery, and 
machines fo r th e  stranding  and  laying o f wire ropo, and  for the production of 
sm ali p a rts  and  o f chain.— P . M. C. R .

Novelties in the W ire Industry. E rn st Schroder (Draht-Welt, 1936, 29,
(30), 443-446).—A n illu stra ted  review of recent m achinery for th e  draw ing 
o f w ire and fo r th e  production of sm ali w ire p a rts .—P . M. C. R .

Machinę for the Production of W ire Fabric. ------ (Draht-Welt, 1936, 29,
(31), 456-459).—An account o f a  m achinę w hich perm its d irect control of 
th e  w id th  of tho fabric by m eans o f adjustab le  cams, an d  th u s obviates 
stoppages for the intorchange o f parts. The m ethod of operation is fu lly  
described an d  illu stra ted .— P . M. C. R .

Stress Reduction in Cast Silumin by Mechanical W o r k i n g . ------ (Metall-
waren-Ind. u . Galvano-Tech., 1936, 34, (19), 379-381; (20), 399-401; (21), 
420-421).—L. A. O.

*Investigations on the Mechanism of Forging. A nton Pom p and  H orst 
H ouben (M ilt. K .-W . Inst. Eisenforschunęj, 1936, 18, (7), 65-87).—Experi- 
m ents on th e  forging o f lead  cylinders o f different r/h  ratios ■with a  drop ham m er 
of 20-40 kg. in  w eight gave cu rves o f th e  type Jfc =  c ./" , where k„m is the m ean 
resistance to  deform ation, /  is the degree of reduction, and  c and  n  are con
s tan ts  equal to  4-16 and  0-33, respectively. From  th is expression the true  
resistance to  deform ation ku is (n  +  1 )c .f" . F u rth e r m athem atical relations 
between the  energy losses, distance o f drop, and  ra te  o f deform ation of copper, 
alum inium , and  lead for various r/h  ratios have also been deduced from 
experim ental results which are shown in a  series o f graphs. The energy loss 
by  elastic compression is shown to  bo approxim atcly a  parabolic function of 
th e  energy o f th e  ham m er blow.—A. R . P .

♦Model Experiment Concerning the Mechanism of Forging. Otowo H ara  
(Tetsu-to-Hagane (J . Iron Steel Inst. Japan), 1936, 22, (9), 677-688).— [In  
Japanese.] The mechanism of hydraulic forging and  upsetting  was investi- 
ga ted  by the use of clay ingots. I t  was found th a t  (1) in  generał, the  inner 
deform ation o f the ingot varies according to  tho w idth  of the anvil and its



1936 X V I I I .— Working 591

penetration, the deform ation of contrę (Ad) being rcprescntcd by Ad — 
a log L /D  +  bh/D  Ą- c, where 1) is th e  d iam eter o f the ingot, L  th e  w idth of 
the anvil, h tho dep th  of penetration , and  a, b, and  c aro constants. (2) in  
upsetting th e  inner deform ation of the ingot has a  transition  po in t a t  the ratio  
D \H  =  0-7, where D  and  II  are d iam eter and height o f the ingot to  be upsel,, 
respectively.—S. G.

Recent Advances in Pressure-Forming Processes. H . Ilaako  (Eng. Progress, 
1036, 17, (1), 1-5).—R ecent investigations of the m echanism  of h o t and  cold 
deforming processes in  relation  to  m etallic struc tu re  have rendered possible 
m arked im provem ents in  p lan t and  practice. An illu stra ted  account, w ith  
bibliography, is given of developm ents in  th e  rolling and  testing  of th in  strip , 
rolling-mili design, th e  constitu tion  and  design o f forging liam m ers, drop- 
forging methods, cold-pressing, deep-drawing, and  the serial m anufacture of 
press tools.—P . M. C. R .

Manufacture of Alloy Stampings. ------  (Aircraft Eng., 1936, 8, (88),
175).—A brief noto, w ith  tw o illustrations of p lan t.— H . S.

The Press-Forging of Copper and Brass.—I- II . E . T . R icliards (Metali - 
Wochei 1936, (1), 3 -4 ;  (2), 21-22).—L. A. O.

The Forging of Brass. Charles M. Roso (Heat-Treat. and Forging, 1936, 
22, (8), 381-382).—Short account of “ liam m er fo rg in g ”  and  “ pressing ”  
of brass as practised in  the  U .S.A. Sm ali typ ical pressings are illustrated .

- J .  E . N .
Magnesium and the U ltra-Light Alloys. H enri Portier (Techniąue moderne, 

1936, 28, (9), 313-320).—Tho articlo is in two p a r ts : (1) the working of 
magnesium and  its  alloys in  the solid sta te , and  (2) tho strength  of the alloys 
compared w ith o ther m aterials. The first p a rt reviews published inform ation 
on forging, stam ping, rolling, extrusion, pressing, riveting, and  m achin ing ; 
and  th e  second explains the principles on which designs should be altered 
when ultra-ligh t alloys are substitu ted  for o ther m aterials. Tho w ork of P . 
and  de F leury  is m ainly considered in  th e  la tte r  connection and  two nomograms 
aro given to  illustrate the  replacem ent o f a  D uralum in construction by one 
of magnesium alloy. The need for extrem e care in  th e  design o f joints, 
particularly  between dissim ilar m aterials, is emphasized.—H . W. G. H.

The M anufacture of Food Tins. J .  Jacobi (Eng. Progress, 1936, 17, (10), 
235-238).—Tho dep th  o f tin  coatings for yarious sizes o f Container is 
tabu lated . A plan  shows tho lay-ou t o f a  m odem  m anufacturing p lan t for 
food tins, and  th e  various processes an d  eertain  m achinę assemblies aro 
described in  detail.— P. M. C. R .

Presses for Metallic Materials. O tto K iihner (Eng. Progress, 1936, 17,
(1), 10-15).—An illu stra ted  rcview o f recent advances in  the design and  con
struction  o f presses. The rigidity  of an  assem bly cannot be judged solely on 
a basis o f weight, and  a  typical g raph illustrates tho correlation of tho longi- 
tud inal spring of the fram e and  th e  ob liąu ity  o f tho ways. The “  surface 
expansion ”  o f tho b lank during draw ing is shown graphically in  relation to 
specific plate-liolder pressure : th e  use o f rigid b lank holders reduces surface 
expansion and  facilitates tho advantagoous ad justm ont o f draw ing stages. 
New types o f eccentric and  high-speed presses and  toggle draw ing presses are 
described.— P. M. C. R .

Introduction of Pure Nickel Coinage in Japan. Tsuguo H irose (Japan  
Nickel Rev., 1936, 4, (2), 291-299).— [In English and  Japanese.] Tho history 
of nickel is reviewed. Jap an  circulated its  first pure nickel coins in  1933. 
The melting, casting, and  working in tho production o f these coins are 
described. A eold-rolling m ili was adap ted  for hot-rolling tho ingots o f 100 
lb. weight, cast from  an  A jax-N orth rup  induction  furnace and  taken  from 
the mould while ho t w ithout any  reheating before rolling. The strips were 
finished by eold-rolling. There was a to ta l o f 70% scrap.—R . G.
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Powdered Metals. A. B . E vercst (Found. Trade 1936, 54, (1027), 
329).— Cf. Chaston, Met. Abs., 1935, 2, 258. Subm itted  for a  short-paper 
com petition of tho In s titu te  o f B ritish  Foundrym en. A  very  brief review.

—Si G.
Spinning Stamped and Embossed Aluminium Articles. J .  B ally  (Rev. 

A lum inium , 1936, 13, (80), 164-171).—Discusses th e  adyantages of alum inium  
for m aking spun articles, and describes tho m achines and  operations used in 
spinning th e  m etal.—J .  H . W.

Filing Aluminium and Its A l l o y s . ------ (Rev. A lum in ium , 1936, 13,
(SO), 228-231).— A lum inium  and  alum inium  alloys aro resistan t to  ordinary 
iiling, as the filings fili up  th e  in terstices o f th e  file. M illing files are tliereforo 
used, in  w hich the  teo th  are well spaced and  th e  bottom s rounded. Thus 
shavings ra th e r th an  filings are form ed by the ream ering action  of th e  file and 
can be oasily remoyed. F o r finishing, ord inary  files can be used. Mechanical 
filing is done w ith  sm ali tools ro ta ting  a t  up  to  22,000 r.p .m . w hen special steel 
files o f sm ali d iam eter are used.— J . H . W.

*Metal Cutting. The Form ation and Functions of the “  Built-Up Edge.”  
H ans E rn s t and  M. M artello tti (Mech. Eng., 1935, 57, (8), 487-498).—S. G.

Sawing Aluminium and Its Alloys. ------  (Rev. A lum in ium , 1936, 13,
(83), 331-333).— Describes hand- and  mechanical-sawing of alum inium  and 
alum inium  alloys, th e  construction of band an d  circular saws, an d  the 
necessity o f good lubrication  during sawing.— J . H . W .

The Maehining and Grinding of Monel Metal. ------ (A lum in ium  and Non-
Ferrous Rev., 1936, 1, (12), 557-560).—From  working instructions issued by 
H enry  W iggin and  Co., L td ., Birm ingham . Covers lubricants, turning, 
drilling, threading, screwing, tapping, milling, grinding, an d  suitable wheels.

—S. G.
Lathe Cutting of Monel Metal. M elvin M atsen (Iron Age, 1936, 138,

(11), 34-39).—Discusses th e  relations, on an experim ental basis, between 
the cu tting  speed, tool life, and  shape and  dep th  o f eu t and  feed in th e  maehining 
o f Monel m etal. These tes ts  were p a r t o f a  larger investigation in  the  field of 
m etal cutting , and  were carried ou t in co-operation w ith  th e  A m erican Society 
of Mechanical Engineers.—J .  H . W.

XIX.—CLEANING AND FINISHING
(Continued from pp. 477-478.)

Principles of Solvent Degreasing. M. M arean (Metal Cleaning and Finishing, 
1936, 8, (9), 553-558, 590).—The economic and  technical aspects o f solvent 
degreasing are discussed.— A. R . P .

Metal Cleaning. F . E . P . Griggs (Canad. Chem. and M et., 1936, 20, (8), 
258,260).—The operation of alkali cleaners, electrolytic degreasers, and  solvent 
degreasers is outlined.— A. R . P .

Colloidal and Surface Aspects of Metal Cleaning and Finishing. A lbert L. 
K aye (Metal Cleaning and F inishing, 1936, 8, (1), 9-12, 4 0 ; (2), 71-72, 93; 
(3)," 179-182; (6), 311-312).— S. G.

Cleaning and Prim ing Galvanized Iron and Zinc-Coated Metals. Geo. A. 
Endom  (In d u st. F inishing (U .S .A .), 1936, 12, (12), 14-16).—A fter thorough 
cleaning in  a  suitable alkali cleaner, followed by  brushing, rinsing, and  drying 
a t  80° C. in  clean, d ry  air, th e  m etal is giyen a  prim ing coat o f zinc chrom ate 
th inned  w ith  toluene, followed by an  ou ter coat o f any  of th e  good commercial 
syn thetic  enamels.— A. R . P .

Pickling in Galvanizing W orks. O tto  Schliepliake (Metaliwaren-Ind. u. 
Galvano-Tech., 1936, 34, (4), 73-74).—L. A. O.

Monel Metal in  Pickling Installations. R . W . M uller (Metalhcąren-Ind, u, 
G alram -Tech., 1936, 34, (20), 391-392).—L. A, O,
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Sand- and Shot-Blasting. J .  H . D . B radshaw  (Found. Trade 1936, 

54, (1021), 205-208).— R cad before th e  Sheffield B ranch of th e  In s titu te  of 
B ritish Foundrym en. Discusses applications o f th e  process, system s in 
generał use, sand-blasting w ithou t compressed air, o u tp u t of machines, 
hardness o f abrasives, efiect o f m oisture, w ear o f nozzlea, N orbide nozzles, 
and m etallie v. non-m etallic abrasives.— S. G.

Airless Sand Blasting. An Interesting New Process. ------ (Found. Trade
./., 1936, 55, (1039), 43).—S. G.

Chevrolet Methods of Finishing Bumpers. An Example of Modern 
Efficiency. John  M. B onbright (Metal Cleaning and Finishing, 1936, 8,
(9), 543-547).—D etails are given of piekling, cleaning, polishing, and  nickol- 
and chrom ium -plating proccsses adopted .— A. R . P .

The Production of Artificial Patina [on Copper], ------ (Metali-Woche, 1936,
(6), 103-104).— L. A. O.

Chemical Colouring of Zinc Goods. H . K rause (Tech. Zentr. prakt. Metall- 
bearbeitung, 1935, 45, (7/8), 213-217).—A solution containing 50 grm . of copper 
sulphate per litre , to  w hich sufficient am m onia has been added to  give a elear 
blue solution, is used for giving a  copper finish. A ligh t copper colour is given 
by adding 80 grm . per litre  o f acetic acid to  th e  sim ple copper sulphate solution 
and  then  sufficient am m onia to  m ake alkaline. A  brow-n colour is obtained 
by adding am m onium  chloride to  the above solutions, dipping the  artieles, 
diy ing , and  finally brushing w ith  liąuor containing 250 grm . o f am m onium  
chloride an d  carbonate per litre. A good b a th  for coloration o f zinc is 
said to  be—nickel am m onium  sulphate 60 grm . in  a  litre  o f w ater containing 
am m onium  chloride. The polislied pieccs are dipped, and  assume the  following 
colours according to  th e  period of immersion—yellow, brown, purple, blue, 
blue blaek. L ustre colours are given w ith  a b a th  containing copper sulphate 
36 grm ., ta r ta r  30 grm . in  a  litre  o f w ater to  which is added 150 grm . o f nitre. 
The u ltim ate  effect is brown. The deposition o f black copper oxide or of 
m olybdenum  sesquioxide gives a  black colour.—W . A. C. N.

Chemical Colouring of Metals. J .  W. P erring  (J. Eleclrodepositors' Tech. 
Soc., 1936, 11, 75-86).— A simple account o f th e  principles and  m ethods em- 
ployed in  colouring m etals. Only th e  more common finishes are considered.

—W . D. J .
Aluminium Nąme Plates. EL K . W ork (Met. Ind . (N .Y .) , 1936, 34, (9), 

327-329).—Various types of nam e plates are deseribed together w ith m ethods 
of etching, colouring, and finishing them  and colouring them  by  the Alumilite 
process.—L. A. O.

Tin Decorating Finishes. H . F . F ran k  (Metal Cleaning and F inishing, 
1936, 8, (9), 585-586).—Vam ishes, lacquers, and  o ther coatings for decorating 
tinned  containers are deseribed briefly.—A. R . P .

Testing of Organie Metal Finishes. E . A. Zahn (Metal Cleaning and 
Finishing, 1936, 8, (10), 706-709).— B rief descriptions are given o f tlie 
following tests  : h ea t and  ligh t discoloration, resistance to  hum idity , grease 
and  fru it juice, flexibility and  im paet tests .—A. R . P.

Measuring Surface Finishes. (Meyers.) See p. 567.
Gloss Investigations Using Reflected Images of a Target Pattern . (H unter.) 

See p. 567.
Applications of Mechanical Finishes to Aluminium. R . T. Griebling (Metal 

Cleaning and Finishing, 1936, 8, (9), 615-620, 646).—Methods of producing 
high lustre, scratch  brusli, satin , ham m ered, sand-blast, and  burnished finishes 
on alum inium  artieles are deseribed.—A. R . P .

Faulty Use of a  Band Polisher [on Aluminium]. H . R ohrig and  E . 
K apem ick (A lum inium , 1936, 18, (10), 48 8 ^8 9 ).— In  polishing alum inium  
on an  em ery band portions o f th e  m etal 1-2 mm. in  d iam eter were dragged 
ou t and  em bedded in  the  band subseąuently  causing scoring of the m etal.
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Microscopic exam ination showed th a t  tlie surfaco o f tho m otał liad been 
localiy severely overheated w ith conseąuent reduction in  streng th , thus 
allowing particles o f the m etal to  be to m  aw ay. This danger m ay be avoided 
by polishing a  num ber of articles alternately  in  stages.—A. R . P.

The Polishing of Metals. E . J .  Dobbs (A lum in ium  and Non-Ferrous ller., 
1030, 1, (5), 384-180).— See also M et. Abs., th is vol., p . 131. R ead  before the 
M idland M etallurgical Socicties (Birmingham Local Soction of th e  In s titu te  
o f M etals, &c.). Includes report o f tho  discussion.— J . C. O.

Progress in  Polishing Room Practice. F red  B. Jacobs (Melal Cleaning 
and Finishing, 1936, 8, (1), 29-30, 44).—S. G.

Buffing and Polishing of Architectural O m am ental Fixtures. R . A. H ulm  
(Melal Cleaning and Finishing, 1936, 8, (6), 347-348).—S. G.

Principles Governing the Selection of Polishing Wheels. R obert T . K en t 
(Melal Cleaning and Finishing, 1936, 8, (10), 713-718).—Practicai h in ts on 
the selection and  use o f grinding wheels.—A. R . P .

Polishing W heel Development. H enry  R . Pow er (M elal Cleaning and 
Finishing, 1936, 8, (1), 31-32).— Briefly describes th e  construction and uses 
o f a  new fibrę polishing wheel.—S. G.

Abrasive Sleeve Polishing Wheels. F red  B. Jacobs (M elal Cleaning and 
Finishing, 1936, 8, (3), 121-127, 156).—Describes tho eąuipm ent and  examples 
o f its  application.— S. G.

Polishing Wheel Adhesives and Abrasives. F red  B. Jacobs (M etal Cleaning 
and Finishing, 1936, 8, (2), 73-75).— S. G.

Abrasives. V. L. E ardley-W ilm ot (M inerał Ind ., 1935, 44, 1-12).—The 
sources and  production o f abrasives are discussed, together w ith  progress in 
abrasive engineering.—S. G.

Bum ishing Proceduro. J .  F . Coneen (Met. Ind . (N . Y .), 1936, 34, (8), 301). 
—Recomm ended eąuipm ent, m aterials, and procedure for the burnishing of 
alum inium screw-machine products are briefly described.—L. A. O.

Barrel Bum ishing. W alter R . Meyer (A lum in ium  and N on-Ferrous Ilev., 
1936, 1, (7), 318-319).—See M et. Abs., th is yol., p . 176.—J .  C. C.

XX.—JOINING
(Continucd from pp. 478-480.)

Modern Production of Soft Solder Rods. E dm und T . R ichards (Melall- 
Woche, 1936, (25), 491-492; (26), 511-512).—A short review o f modern 
practice in  melting, refining, and  casting soft solders.—A. R . P .

H ard Soldering of Aluminium Beer Pipes. K arl H einem ann (A lum inium , 
1936, 18, (3), 103).—F o r joining tw o alum inium  beer pipes, one end is flared 
ou t and  th e  o ther end inserted in  the flared p o rtio n ; th e  gap is then  fillcd w ith 
a  suitable alum inium  solder.—A. R . P .

H ard Solders for Aluminium. E . L . W erner (Metall-Woche, 1936, (14), 
261-262).—Practica i soldering h ints w ith  notes on th e  use o f fluxes.—A. R . P .

Fundam entals on the Im provement of Aluminium Castings by Soldering 
and Welding. H . Reininger (M etallwaren-Ind. u . Galvano-Tech., 1936, 34, 
(15), 298-300 ; (16), 318-321; (17), 339-340; (18), 361).—L. A. O.

Methods for Joining Very Fine Wires. G. L. Pearson (Ilev. Sci. In s tru 
ments, 1936, [N .S.], 7, (2), 108).—Tho m ethods described eonsist in  (a) fusion 
b y  m eans of a  pin-point gas flam e; (6) th e  use o f silver solder w ith  a  borax 
flux. T he form er m ethod is recom m ended for uncoated wires of widely 
different m elting-point, an d  th e  la tte r  for wires coated w ith  enam el or oxide.

—P . M. C. R .
♦Contribution to  the Testing of Tin-Lead Soldered Joints. Willi Tonn and 

H einrich G unther (M itt. M ateriał., Sonderheft 28, 1936, 117-119).— Seo Met. 
Abs., th is vol., p . 478.—S. G.



1936 X X .— Joining 595

Practical Soldering and Welding of Monel Metal. R . Muller (Tech. Zentr. 
prakt. Metallbearbeitung, 1035, 45, (9/10), 252-258).— I t  is now possiblo to 
obtain welds in  Monel m etal eąual in streng th  to  tho original m ateriał, and also 
w ith sim ilar corrosion-resistance. W hen soldering is a ttem p ted  only those 
solders should bc used th a t  have physical properties akin to  those of the basc 
metal. They should also bo selectcd according to  tho medium w ith  which tho 
jo in t is in im m ediate contact. Silvcr soldor is recommended. General rules 
for the proper selection of welding and  soldering m aterials and for the ir proper 
application are givcn. I t  should be specially rcm em bered th a t  in tho rangę 
785°-895° C. Monel m etal tends to  be hot-short. Choice of welding methods 
is discussed and  examples of practice aro quotcd.—W . A. C. N.

♦Faulty Monel Metal Rivets. ------ (B rit. Engine Boiler and Elect. Insurance
Co. Tech. Rep., 1935, 10-17).—E xam ination  of rivets broken during the 
hydróstatic te s t o f a  Monel m etal pressure vessel and of an  unused rive t show 
th a t  the m ateria ł had  been slightly dam aged during m anufacture, w ith tho 
form ation of cracks. There was also a  tendency for the m ateria ł to  bo over- 
lieated when tho original hcads wero form ed, and  even in the absence of ovcr- 
heating there was a  tendency for existing cracks to  dcvelop when tho heads 
were formed.— J . W. D.

Influence of Cutting and Subseąuent Brazing of Pobedit with Cast-Iron 
Solder on the Structure of the Bit, when Carried Out w ith N atural Gas. V. I . 
Timofeev (N otosti Tekhniki Bureniya, 1936, 4, (5), S -9 ; C. Abs., 1936, 30, 
7088).— [In  Russian.] I t  is sta ted  th a t a  prolim inary hea t-trea tm en t o f tho 
b it before forging causcs the form ation of a coarse-grain overhcatcd structure  
which is bu t little  corrcctcd by subscąuent forging. Tlie cutting  of grooves, 
for tho purpose o f reducing th e  profile of tho b it, w ith  an  oxygen burner and 
by means o f an electric arc causcs only sm ali struc tu ra l changcs. The sand- 
blasting of th e  b it prior to  brazing ensures good adhesion of th e  cast-iron 
solder to  the m etal o f the b it. The brazing process causes tho structu re  to  
becomc non-liomogencous, while a  proper prelim inary heat-trea tm en t m ay 
im prove tlie structure. B razing w ith  a  prelim inary liea t-treatm cnt is re
commended, although to  ensuro good adhesion of tho cast-iron solder the b it 
m ust be cleaned after heat-trea tm en t or the la tte r  should be carried ou t in  a  
reducing atm osphere.— S. G.

Automatic Soldering Conveyor. Chas. W. H ardy  (M et. Ind . (N .Y .) ,  1936,
34, (8), 293-294).—A deseription and  illustration of the au tom atic  equipm ent, 
and its advantages over hand soldering for certain  smali articles.—S. G.

Welding of A ircraft Structures. J .  B. Johnson (./. Am er. Weld. Soc., 1936, 
15, (9), 2-11).—This is a contribution for tho proposed W elding H andbook of 
the A.W .S., and constructivo eriticism is invited. Tho nou-ferrous m aterials 
m entioncd are : alum inium  and  magnesium alloys, Alclad, copper-silicon, 
Monel m etal, and  Inconcl. Tho various welding processes used are briefly 
discussed. Spot-welding is recommended for the lioat-treated  alum inium  
alloys, a  machino w ith  6 in. gap and 30 in. th ro a t dep th  rcquirm g a  transform er 
capacity of 300 k.v.a. to  weld tw o thieknesses o f 0-093 in. The niekel alloys 
and eopper-silicon aro usually welded by oxy-acetylene.—H . W. G. H.

Aluminium Welding in England and Germany. L. R ostosky (A lum inium ,
1936,18, (4), 143-145).—A review.—A. R . P .

*Investigations on the Spot-Welding of Aluminium Alloys. K . Schraivogcl 
(A lum inium , 1936, 18, (5), 177-183).—L aboratory  tests, th e  results o f which 
are shown in  tables and  micrographs, indicate th a t  alum inium  alloys can be 
satisfaetorily spot-weldcd. Im proyem ents in  th e  apparatus and  technique 
for large-scale operations are suggested.—A. R . P .

Eepair Welding of Aluminium Castings. W. Froelich (Metall-Woche, 1936, 
(23), 449-451).—A brief deseription of m odem  practice.—A. Ii . P .
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Gas Welding Aluminium and Its Alloys. G. O. H oglund (Internat. Acet. 
Assoc. Proc., 1935, 36, 104^110; discussion, 110-121; and  (abstract) A lu m in 
ium  and Ncni-Ferrous Rev., 1936,1, (6), 265).— See M et. Abs., th is vol., pp . 220, 
278).—S. G.

Arc Welding o! Aluminium. E . P . Rogozhkin and  V. V. K ostin  (Tehnika  
Vosdushnogo Flota (Technology o f A ir  N avy), 1936, (5), 45-60).— [In  Russian.] 
Arc welding for joining alum inium  alloys and  eliminating flaws gives a s  good 
results as oxy-acetylene welding, tho seam having a  high m echanical strength, 
the  o u tp u t being rapid, and  the operation simple. Tho weld m etal has a  tensile 
strength  of 19 kg./m m .2 and  a  bending angle o f 16°, the corresponding figures 
for the base m etal being 13 kg./m m .2 and  8'5°. Corrosion-resistance is satis
factory. D .c. m ust be used, th e  parts  m ust first be heated to  300°-350° C .; 
w ith in tricate B h ap e s  moulds m ust bo used and  cooling m ust be slow, the parts 
and  th e  electrodes m ust bo thoroughly cleaned and  degreased, and  drawn 
wire electrodes o f a  sim ilar composition to  th e  work should be used w ith as 
sm ali an  arc as possible.—N . A.

Jointing of Aluminium-Cored Cables. K . Tonnem acher (Y .D .E . Fach- 
berichle, 1935, 57 -59 ; discussion, 59 -61 ; Sci. Abs., 1936, [B], 39, 238).— 
Describes and  illustrates m ethods of jointing alum inium  cables. Soldering 
and welding m ethods are discussed, and their effect on m echanical and  elec
trical resistance is considered.— S. G.

Telephone Wires of Aldrey. M. Preisw erk and  W . Muller (A lum in ium , 
1936, 18, (5), 184-191; and  (abstrac t) Light M etals Rev., 1936, 2, (24), 463- 
454).—The m echanical and  electrical properties o f th e  wires are discussed, 
and  yarious m ethods of fixing the wires to th e  insulators and  of joining wire 
ends are described, w ith  reference to  num erous photographs.—A. R . P .

*Fracture of W ire in  a  High Tension Conductor of Pure Aluminium. W. 
Geller (A lum in ium , 1936, 18, (10), 487-488).—M icrographic exam ination of a 
fracture which occurred in  a  high-tension cable (110 ky ., 3-8 mm. diam.) 
showed it  to  be due to  lapping of th e  wire in th e  neighbourhood of a  welded 
joint. I t  is essential therefore to  ensure th a t tho ends to  be joined by welding 
are perfectly clean and  th a t  th e  m etal is thoroughly welded througliout its 
cross-section.—A. R. P .

*Investigations of the Structure of Resistance W elds in Light Metals. (Rólirig 
and  K apcrnick.) See p. 527.

The New Coated Electrode for the Arc Welding of Copper. A. M atting and 
W. Lessel (Maschinenbau, 1936,15, (17/18), 501-503).—Cf. M et. Abs., th is vol., 
p . 479. A copper electrode w ith  a  special 4-fold coating has been deyeloped 
for use in th e  arc  welding of copper. Tho electrodes have been used success- 
fully for some tim e for joining locomotive stay-bolts.—y. G.

Welding of Sheets for Copper Pressure Vessels. (B rit. Engine Boiler and 
Elect. Insurance Co. Tech. Rep., 1935, 20-21).—Tests carried o u t on trea ted  
an d  un trea ted  copper sheet welded by  oxy-aeetyleno show th a t  tho treated  
weld behayes alm ost as well as the solid sheet except for th e  bend test. H eat- 
trea tm en t o f ham m ered welds a t  650° and  700° C. does n o t refine th e  weld 
m etal, and  in the case of th e  trea tm en t a t  700° C. th e  paren t m etal aw ay from 
the weld is coarsened. The ham m ered sample was found to  represent good- 
ąu a lity  welding by  oxy-acetylene.—J . W. D.

Jointing of E.H.V. Cables. A. L. Sanders (Trans. S . A frican In s t. Elect. 
Eng., 1935, 26, 290-302).—Details the im portan t points in  the design of a 
satisfactory jo in t, and  discusses the jointing o f paper-insulated, lead-covered 
solid cable. In  jo in t design the draw n lead sleeve is best.— S. G.

The Welding of Magnesium Light Alloys. F r. Egglesm ann (Tech. Zentr. 
prakt. Metallbearbeitung, 1935, 45, (7/8), 205-210).—The use o f an alum inium- 
alloy welding rod (Silicon 0-9, m anganese 0-5, m agnesium  1-0%) and  the 
mechanical properties o f yarious types o f welds are discussed.—W . A. C. N.
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Gas Welding of Technically Pure Nickel. I .  L. T ukazinskiy (Avtogennoe 

Delo (Autogenous Practice), 1936, (6), 17-18).— [In  R ussian.] The necd for 
protection from  osidation  and  sulpliur absorption is indicated. As a  protectiye 
flux : boric acid 50, borax 30, sa lt 10, and  barium  carbonate 10% m ay be used. 
Annealing a t  870°-930° C. a fter welding is necessary, a ir being excluded.—N. A.

Welding Galvanized Iron. V. L. Sage (Industry and Welding, 1935, 7, 
(6), 20-21).—Tlie earbon-arc and  oxy-acetylene processes are described. 
S. considers the  carbon-arc process th e  ąuickest and  m ost satisfaetory .—S. G.

Composite Bushings. ------ (Oxy-Acetylene T ip s , 1936,15, (10), 231-233).—
Connecting-rod bearings for lum ber locomotiyes, form crly o f solid cast bronze, 
are now m ade from a  steel shell, coated w ith  bronze by th e  oxy-acetylene 
process, shoulders being bu ilt up  to hołd a bearing surface o f B ab b itt m etal. 
The costs o f renewal have been very m uch reduced by th e  new design.

—H . W . G. H .
Selecting the H ard-Facing Alloy. ------ (Oxy-Acetylene T ip s , 1936,15, (10),

226-227).—H ard-facing m aterials are o f three types : iron-base a llo y s; non- 
ferrous alloys o f cobalt, chrom ium , and  tu n g s te n ; and  tungsten  Carbide in 
yarious forms. The characteristics of each ty p e  are  explained and  typical 
applications suggested.—H . W . G. H .

The Oxwelding of Non-Ferrous Metals and Stainless Steel. W . A. D uncan 
(Iron Steel Canada, 1936,19, (3), 5-11).—R ead  before th e  M ontreal C hapter, 
American Society for M etals. Describes the  procedure for oxy-acetylene 
welding of pure alum inium  and  its alloys, copper, brass and  bronze, E verdur 
and  Tem paloy, Monel m etal and  nickel, and  th e  18 : 8 stainless steels. 
For alum inium  and  its  alloys a  good flux is reąuircd , w ith  a  soft, slightly 
reducing flame, and  a  filier rod of alum inium or alum inium -silicon alloy. For 
copper, a  neu tral or slightly reducing flame issued w ith  deoxidized copper filier 
rod and  no flux. F o r brasses and  bronzes, a  slightly oxidizing flame is the 
best w ith suitable flux, and, as in  th e  case of E yerdur, contraction stresses are 
to be avoided. A  flux is always used for Monel m etal, b u t seldom w ith  pure 
nickel, rods of th e  same composition as th e  paren t m etal, and  slightly reducing 
flame. Stainless steels rcąuire a  filier rod containing a  stabilizer such as 
titan ium  or colum bium to  elim inate weld decay.— J . E . N.

Ignition Velocity and Flam e Capacity of Industrial Gases in  Combustion 
with Oxygen. H . B ruckner, W . Becher, and  E . M anthey (Autogene Metall- 
bearbeitung, 1936, 29, (17), 257-259).— The flame capacity  o f a  gas is said to  
be a  m easure o f its  su itability  for use in welding, and  is defined as the  hea t 
developed in u n it timo by a Bunsen flame haying a  standard  size of cone. 
I t  is determ ined for hydrogen, carbon monoxide, m ethane, acetylene, propane, 
water-gas, and  tow ns’ gas. Acetylene is shown to  liaye by fa r th e  highest 
flame capacity—three tim es th a t  o f hydrogen.—H . W . G. H .

The Handling, Storage, and Proper Control of Compressed-Gas Cylinders.
F. R . Fetherston (Internat. Acet. Assoc. Proc., 1935, 36, 58-63).— S. G.

Prevention of Welding and Cutting Fires. C. D. A bbo tt (In ternat. Acet. 
-lssoc. Proc., 1935, 36, 50-57).—S. G.

Contributions to the History of Seams in  the Metal Fabric Industry. F ranz 
H assm ann (Draht-Welt, 1936, 29, (25), 380-381).—Methods of joining m etal 
fabric are reviewed, w ith brief reference to  tho releyant group of German 
patents. The production of seams by th e  uso of wire o f special composition 
is now declining in  favour o f soldering or welding processes.—P. M. C. R .

The Calculation of the Energy Consumed in  Resistance W elding. M. 
M athieu (Arts et Metiers, 1936, 89, (191), 164—166).—A sum m ary of the con
clusions reached in  a preyious article (see M et. Abs., 1935, 2, 636).—P. M. C. R .

The Developments in  Arc Welding. E . S teinert and  W . W . R eddie (Iron  
and Steel Eng., 1936, 13, (1), 9-12).—R ead a t  th e  A m erican Iron  and  Steel 
E lectrical Engincers’ Conyention, 1935.—S. G.
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A ltem ating Current Arc Welders. Iwano Shigyo (Shibaura Reniew, 1934,
13, (2), 86-90).— [In  Japanese.] A fter a  discussion of th e  advantages of 
clcctric welding, and  especially o f a.c. welding, S. describes a  new type  of 
a.c. w clder th a t  operatea on th e  moving coil principle w ithout any  taps on the 
secondaiy wrinding of the transform er. The welding cu rren t can bo adjusted 
continuously for a  very wide rangę by m eans of a single operating handle, and 
th e  welder m ay be designed for rem ote control. There is no objectionable 
noise from corc v ibration , and  little  danger from electric shock. The principle 
o f operation, construction, and characteristics of th e  weldor are discusscd and 
te s t results are given.—S. G.

The Jointing of M aterials by Welding. R . II . D obson and  R . F . Taylor 
(J. Roy. Aeronaut. Soc., 1936, 40, (309), 047-657; discussion, 657-662).— 
See M et. Abs., th is vol., p. 420.—L. A. O.

Modem Developments in  Welding. C. G. Bainbridge (A lum in ium  and 
Non-Ferrous Rev., 1936, 1, (12), 567-570; discussion, 570-572).—Rcad 
before the  In s titu te  o f Engineers-in-Charge. A list o f m etals and alloys which 
can be oxy-acetylcne welded is followed by an  account o f tho applieation of 
th is m ethod to  repairing broken parta, reclaim ing w om  parts , rcplacing obsoletc 
o r fau lty  parts, and  pipe-welding. Tho discussion d ea lt w ith  th e  comfort 
o f ta n k  welders, the welding of sheet and  o f galvanized pipę, th e  filling of pit 
holes, repairs to  copper firebox plates, tho streng th  of welded jo in ts, and  tho 
tipping of tools.—P . M. C. R .

The Influence of Research on Welding Standardization. ------  (Welder,
1936, [N .S.], 8, (27), 840-842; and  A lum in ium  and Non-Ferrous Rei'., 1936, 
1, (6), 268-270).—A review o f th e  scope o f th e  present B ritish  S tandard  
Specifications relating to  th e  m aterials, proceduro, and  worlcmanship used 
in m aking welds for constructional purposes.— J . C. C.

Welding Research and Projeets. F . C. Lca (Mech. World, 1936, 99, 299- 
301).—A bstract of a  lecturo entitled  “  Some Researchcs in  Conneetion w ith  
Welding n givcn a t  a  Conference on W elding a t  U niversity  Collego, Swansea.

—F . J .

XXI.—INDUSTRIAL USES AND APPLICATIONS
(Continued from pp. 480-483.)

*A Quantitative Study of the Im provement of Speculum Gratings by the 
Apphcation of Aluminium. Alfred B. Focke (J. Opt. Soc. Am er., 1936, 26, 
(6), 235-237).—R ead before th e  American Physical Society. Tests mado 
on a  clean concavo speculum m etal grating  show th a t  if  th e  surface is coated 
w ith alum inium  by evaporation, th e  tim e reąuired  to  obtain a  photograph of a 
spectrum  is reduced by a  factor w hich is th e  ra tio  of the reflection coeft’. of 
alum inium  to  th a t  o f the speculum  m etal. The speed of th e  original grating 
was inereased by th e  following am ounts : 4077 A., 45%  ; 3341 A., 80%  ; 
2536 A., 170% . Ili prelim inary tests, tho  observed inerease in speed was 
very much greater th an  is indicatcd by these yalues, sińce tho in itial tests  were 
mado before th e  grating had  been sulficiently cleaned.—S. G.

Aluminium for Packing Joints in  Tubes. Job . Reiprich (A lum in ium , 
1936, 18, (10), 519-522).— Soft alum inium  wool has proved satisfacto iy  for 
packing pipę joints instead of lead. The m etal surfaces a re  first coated 
w ith bitum en, th e  gaps then  filled w ith  alum inium  wool w hich is tightly  
ram m ed in, and  finally a  layer o f bitum en is applied over th e  alum inium.

—A. R . P .
Aluminium and Rubber. R . T . Griebling (Rubber Age (N .Y .) , 1936, 39, 

273-275; C. Abs., 1936, 30, 7382).—A review o f present developm ents in  the 
use o f alum inium  and  rubber in  combination in  fabricated  artieles, and  of 
alum inium  in  processing eąuipm ent in  the  rubber industry .— S. G.
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Screws and Threads oi Light Metal. F . Pach tncr '(Maschinenbdu, 1936, 
15, (15/16), 441).—L ight m otał wood-screws should be given an  oxido coating 
by tho M.B.V. process and tlien coated w ith Lanolin beforo uso. The th read  
should be free from sharp edges; i t  can be rolled in.—v. G.

Aluminium Standards for the Electrical Industry. ------  (A lum in ium ,
1936, 18, (9), 438-440).—D IN  speciflcations are given for alum inium wires, 
rods, tubes, and  o ther products used in  the electrical industry .—A. R . P .

A lum inium  in the Construction of Rotors for A ltem ating Current Motors.
------  M ullner (A lum in ium , 1936, 18, (7), 305-306).— Several typcs of
alum inium rotor are illustrated  and briefly described.—A. R . P .

Arrangem ent of Aluminium Bus-Bars for Heavy Currents. II . H . Johann  
(Y .D .E . Fachberichte, 1935, 71 -73 ; diseussion, 73-74).— S. G.

Electric Interrupters. J . Bally {licu. A lum in ium , 1936, 13, (82), 251- 
256).—Describes the use of D uralum in and  A lpax in  tho construction of 
electrical high-tension interrupters and  short circuits.—J .  H . W.

Aluminium in Tool Manufacture. ------ (M achinę moderne, 1936, 30, (335),
469-471).— On account o f its strength  and  lightness, alum inium  is increasingly 
used in  the m ounting of tools, especially those w hich are overhung or which 
have a  rap id  forw ard and  baekw ard stroke. O ther applications are described.

— P . M. C. R.
Shops and Stores : Presentation and Aluminium. J .  D um ontet (Rev. 

A lum inium , 1936, 13, (78), 65-80).—Describes th e  use o f aluminium alloys, 
notably S tudal (alum inium -rnatigancse-m agncsium ), Almasilium (magnesium
1, silica 1-2% ), and D uralinox (7%  magnesium), in shop fronts and  fittings.

—J . H . W.
Aluminium in Ornamental Metal W ork. ------  (Alum inium, and Non-

Ferrous llev., 1936, 1, (12), 561-562).—Aluminium and D uralum in are much 
used in ornam ental work, the former m ainly as sheet and the  la tte r  in railings 
and frames. Design is influenced by  the desirability o f avoiding soldcring 
and by th e  “  drag ”  of the  m ateriał. Anodic trea tm en t renders a pleasing 
rangę of colours available.—P . M. C. R.

Precision Instrum ents. Calculating, Adding, and Registering Machines. 
(Rev. A lum in ium , 1936, 13, (83), 325-330).—Describes the action of 
calculating m achines and  the uso of alum inium  and magnesium and  their 
alloys in the ir construction—J . H . W.

Rod and Line Fishing Gear. J .  Bally (Rev. A lum in ium , 1936, 13, (79), 
111-117).—Describes th e  use of alum inium  for fishing rods and  aecessories.

— J . H . W.
New Antifriction Alloys Containing A l-Z n-Pb. V. Biroli (A llum inio, 1936, 

5, (4), 144—145).—Describes new types of antifriction alloys, containing 
alum inium, zinc, and  lead. w hich can bo substitu ted  for tin-base alloys and 
evcn bronzes.—J .  K .

Materials and Methods of Joining Used in Strong Light Structures (Aircraft). 
R. H. H obroek (Daniel Guggenheim A irsh ip  In st., Report on A irsh ip  Forum,
1935, 64—8S ; an d  (sum m ary) Light M etals Research, 1936, 5, (7), 154-157. 
Buli. B .N .F .M .R .A .,  1936, (91)).—A generał diseussion, referring to 
types of struc tu rc  o f aeroplano spars; value o f endurance, creep, dam ping 
capacity, &c., d a ta  for the prediction of tho behaviour o f m aterials in 
scrvice; and  fatigue behaviour. Some notes arc given on the effect of 
heat-treatm ent on alum inium  alloys. Electric spot- and  seam-welding arc 
discussed ; H . favours tho la tte r  for a ircraft structures.— S._ G.

Metallurgy in A ircraft Engine Construction. R . O. Moóre (Canad. Chem. 
and M et., 1936, 20, (3), 81-82).—The properties o f steels and  light alloys used 
in aero-engine construction arc briefly described.—A. R . P .

Spread and Results of Light Metal Applications in  Railway Travel. F . 
Reidcm eister (A lum in ium , 1936, 18, (10), 495-498).—A list is givcn of all the 
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regular tra in s bu ilt ó f light m etal alloys and  now running throughout the 
world w ith partioulars of the ir construction and performance.— A. R . P .

Successive Stages in  the Use o! Aluminium Alloys in Rolling-Stock Con
struction. [J .] Lancrenon (M onthly B uli. Internal. Rctilicay Congress Assoc.,
1936, 18, (10), 1067-1071).—The increase in th e  w eight o f rolling stock 
nccessitated by m odern reąuircm ents for com fort and safety has been reduced 
by th e  use o f alum inium and light alloys in eoach construction. L. traccs 
dcvelopm ents in France, Germany, G reat B ritain , and the U.S.A. in the use 
of light m etal sheet, castings, and forgings, and  finally refers to  the welded 
construction made possible by the use of an  alloy containing 7%  of magnesium.

—P . M. C. R .
Modem Railway Trains in the United States, 1936. E . Isdahl (A lum inium ,

1936, 18, (10), 489-494).-—-Modern American stream lined tra ins constructed 
either wliolly or partly  of alum inium  alloys aro described. All-aluminium 
construction savcs 30-40%  in the w'eight o f the  tra in . The “ New H aven 
Comet ” has a deadweight o f only 720 kg. per passenger. Numerous 
illustrations are included.—A. R . P.

New Light Metal Passenger Vehicles oi the Milan Tramway System, 
lndustrieabteilung des Lautaw erks (A lum inium , 1936, 18, (10), 499-500).— 
Construction and performance details are given.—A. R . P .

The Artieulated Train of the Compagnie du Chemin de Fer du Nord. J . 
Lancrenon1 (Iiev. A lum in ium , 1936, 13, (83), 301-306).—Describes th e  use of 
an alum inium  alloy, M.G.7 (Duralinox H734), containing 7%  magnesium , in 
tlie construction of artieulated  raihvay coaches. The breaking streng th  of this 
alloy 36 kg ./m m .2, the yield-point 18 kg./m m .2, and  the elongation >  18- 
22% . Bending and deep-drawing are carried ou t a t  375°-425° C. The use 
of o ther light alloys for different parts  of the tra in  are described.—J . H . W.

The Capacity of Rope Railways for Passenger Transport. Ad.-M. Hug 
(Rev. A lum in ium , 1936, 13, (78), 61-64).—The capacity of rope railways 
depends on the w eight th a t  can be carried, the speed a t  which th e  cars can run, 
and tho faeilitics for clearing the term inal stations. The use of alum inium 
alloys and reduction of the deadw eight increase the capacity in the first 
two respects, tho ex tra  initial cost being justified by the lower running eosts 
per passenger carried.—J .  H . W.

The Light Metals for Trucks, Trains, Ships. ------ (Metal Progress, 1936,
29, (4), 33-34).—A survey of the inereasing applications o f alum inium and 
magnesium in tlie transport services.—P. M. C. R.

Aluminium Connecting Rods. R . L. Tem plin (Mech. Eng., 1936, 58, (3), 
169-170; discussion, (7), 458-459; and  (summary) Light Metals Rev., 1936,
2, (20), 343-346).—The mechanical properties o f an  alum inium  alloy con
taining copper 4-4, Silicon 0-8, manganese 0-75% are tabu la ted  in tho forged 
condition for yarious orientations, and stress-distribution diagram s covering
3 conditions o f loading are reproduced for models o f connecting rods of 
2 designs used in loconiotive work. In  discussion, W. F . K iesel w rites th a t 
the smali space generally availablc for counterbalance favours tho use of 
light members, and refers to  the encouraging results obtained in  scrvice tests 
w ith  liglit alloy rods o f suitably modified design.—P . M. C. R .

Inereasing the H eat Stability of Piston Heads. O tto  S teinitz (M aschinenbau,
1936, 15, (17/18), 509-510).—Tlie stab ility  o f pistons is im p iw ed  by  making 
tlie head of “  Y  ” alloy and  the sliaft of E.C.124 alloy. B oth  alloys are cast 
one after the o ther under such conditions th a t  a  narrow  strongly welded 
jo in t is obtained.—v. G.

Light Metal Motor Lorries and Trailers. M. Koenig (A lum in ium , 1936,
18, (10), 500-510).—An illustrated  article showing th e  construction of the 
yehicles and the ir components.—A. R . P .
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The Gregoire Motor-Car with Alpax Bodywork. A. Charmcil (ltev. 
A lum inium , 1936, 13, (82), 257-260).—Describes tho uso and  advantages of 
Alpax in  the m anufaoture of French autom obile bodywork.— J. H . W.

Motor Omnibuses of the 1936 Type of the Societś des Transports en Commun
de la Region Parisienne. ------ (Rev. A lum in ium , 1936, 13, (83), 317-324).—
Tho uso of ligh t alloys in the construction of m otor omnibuses in Paris and 
tlie saying in w eight thereby effectcd are discussed.—J . H . W.

On a Few Recent Applications of Light Alloys in Motor-Cycle Construction.
G. P ian tan ida  (Alluminio, 1935, 4, (2), 92-95).—A brief review of rccont 
deyelopm ent of light alloy parts  in  motor-cyclo construction in  I ta ly  and 
abroad. Special m ention is made of a  B ritish cylinder barrel cast in “ Y ” 
alloy, for uso w ithout liner.—J . K.

Removal of Radio Interference with Aluminium Foil. B. U ngcr 
(A lum inium , 1936, 18, (9), 446).—A lum inium  foil trea ted  to preyent m oisturc 
condensation makes an  excellent insulator for the various components of 
radio s e ts ; examples aro given.— A. R . P .

Paints Containing Aluminium Powder. H . R abatć  (Rev. industrielle,
1936, [N.S.], (174), 177-180; (176), 277-279; (179), 373-376).—An account 
of tho yarious m ethods of producing alum inium  powder, and the preparation 
and properties o f pa in ts containing suspensions of tho powder in yarious 
media. Tlie calorific, optical, and corrosion-resisting yalues of tho scveral 
classes of pain ts are discussed a t  length.—J . E . N.

C r-Fe-A l-Co Alloys as Resistance Elements in  Electric Heating. H . von 
K antzow  (Congres Internat. A pp l. filectrocalorifiqu.es (Preprint), 1936, 9 p p . ; 
Buli. B .N .F .M .R .A .,  1936, (91)).— [InG erm an.] An account of the properties 
and uses o f alloys of the K an th a l type.— S. G.

Utilization of Copper and Copper Alloys. W m. G. Schneider (M inerał Ind .,
1935, 44, 149-155).—A royiew. Tables are given for shipm ent of brass and 
bronze ingots (U .S .A .); prices (all New York) o f brass ingots, copper products, 
brass products, seamless tube, and seamless p ip ę ; estim ated use of coppcr in 
U .S .A .; refined copper statistics (N. and S. A m erica); deliyeries of copper by 
refineries; and per capita consumption of copper o f yarious nations.— S. G.

The Control of the Use of Copper by Building Authorities. Prussian 
M inistry of F inance (Bauverwaltung, 1935, 55, (40), 800 ; B uild. Sci. Abs.,
1936, 9, 11).—A m inisterial decree of Sept. 19, 1935, requires building 
authorities to  notify cascs of non-obseryance of tho regulations of 1934 and 
1935 relating to  restrictions of the use o f certain  motals for building purposes. 
An ex trae t is given referring to  copper and its alloys and to  niekel and  its 
alloys. These m etals m ay be used for surface coatings and light platings. 
Purposes for which they  aro forbidden aro enum erated.— S. G.

Electricity Supply and the Problem of Copper Shortage. W. Boiling 
(Y .D .E . Fachberichte, 1935, 53 -55 ; discussion, 55 -56; Sci. A bs., 1936, [B], 
39, 238).—B. discusses the possibility o f adopting yarious methods, such as 
the more intense loading of existing networks, in order to  cope w ith  tho 
situation creatcd by the decrees restricting the use of coppcr.—S. G.

Unsuspected Copper in Domestic W ater Supplies.—n .  D avid W. H orn 
(Amer. J .  Pharm ., 1936, 108, 320-323; G. Abs., 1936, 30, 7737).—Cf. Met. 
Abs., 1934, 1, 638. Tho finding of unsuspected coppcr in  domestic supplies 
th a t m ake use o f combined air and w ater punrps along w ith  copper pipes is 
reiterated. A simple te s t for such domestic supplies is given.—S. G.

Specifications for Locomotive Firebox C o p p e r . ------ Chan (M onthly B uli.
Internat. Railway; Concjr. Assoc. (English Edn.), 1936, 18, (10), 1091-1097).— 
From Rev. gen. Chemins de Fer, 1936, 55, (5), 331-338. See Met. Abs., th is 
vol„ p . 280.—S. G.

Proposed Revision QQ-B-691 Federal Specifieation for Bronze Castings. 
------ (Met. Ind . (N .Y .) , 1936, 34, (8), 288-290).—L. A. O.
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The M anufacture of Alloys for High W ater Pressure. ------  (Giesserci-
Praxis, 1936, 57, (37/38), 407-409).—The following alloys aro recommended 
as high pressure bronzes : (1) copper 84, tin  7, zinc 8, phosphor-copper 1%, 
for fittings up to  150 atm . w ater p ressu re ; (2) copper 83, tin  6-5, zinc 8, 
nickel 1-5, phosphor-copper 1 % ; this alloy is superior to  (1), being finer 
g ra in ed ; i t  can be used for up to  200 atm . w ater pressure or 100 a tm . oxygcn 
pressu re ; (3) copper 84, tin  10, zinc 2, nickel 3, phosphor-copper 1% , for 
up to  300 atm . w ater pressure and 200 atm . oxygen pressure. The purest 
m etals m ust be used in making up  these alloys, the nickel being added as a  
50 : 50 copper-nickel alloy. Details of melting and pouring th e  alloys are 
given.— J . H . W.

Bronzes in  Machinę Construction. John  D. W atson (Metallurgia , 1936,
14, 173-174).—Various grades of bronzes including stra igh t copper-tin  bronzes, 
phosphor-bronze, silieon-bronze, and  nickel-bronzes are discussed in  relation 
to  their value for yarious forms of machinę construction. Consideration is 
also given to  their resistance to  corrosion, when used for chemical p lan t and
oil m achinery, and to  their streng th  a t  high tem peratures when used for valve 
parts.—J .  W. D.

Spindle Bearings for High-Speed Machinę Tools. G. Schlesinger (Machinę 
modeme, 1936, 30, (334), 433-436; (335), 481-490).—Numerous designs for 
friction and  ball-bearings are illustrated  and  described. T he function of 
bearing m etals is discussed, and (in the second part) an account is given of 
Caro bronze (copper 91-2, tin  8-5, phosphorus 0-3%), the mechanical properties 
o f which are summarized. A graph correlates the coeff. of friction, pressure 
per u n it area, to ta l load, and  surface tem peraturo of the Journal in  Caro bronze 
bearings w ith different speeds o f working.—P . M. C. R .

Bearings That Need Not Be Oiled. ------ (M achinist (E u r . Edn.), 1936, 80,
(22), 490-493).— Oilite bearings have either a  graphite bronze or a  sponge 
iron basis w ith  35%  of oil. Tho operations in  tho m anufacture a re : (1) 
niixing in a  tum bling barrel, (2) forming or b riąuetting  in  bo th  mechanical 
and  hydraulic presses, (3) heat-trea tm en t, a  sintering operation, in which 
the b riąuette  is m ade ju s t ho t enough to  m elt the tin  and  form bronze, (4) 
im pregnating w ith oil by soaking in oil for about 10 m inutes a t  225° F . (110°
C.), (5) finish sizing on m echanical presses. I t  is elaimed th a t these bearings 
haye a  relatiyely Iow coeff. of friction, Iow w ear factor, and  perm it of high 
u n it pressures.—-J. H . W.

Nickel in American Bronze Alloys. ------  (Met. In tl. (Lond.), 1936, 49,
(17), 407-409).—Bronzes containing nickel additions arc increasingly employed 
in the  U.S.A., especially for cast and  pressure-cast picces, examples o f which 
are illustrated. Compositions and  mechanical properties arc giyen for several 
alloys of bo th  types.— P. M. C. R.

British Standard Specifieation for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content 61-5 Per Cent. Minimum and Under 64 Per Cent. Maximum
(Up to and Including 3 S.W.G. (0’252 in.) Thick). ------ (B rit. Stand. Inst.,
No. 265, 1936, 15 pp.).— Revision of a  specifieation issued in  1926 under the 
titlc  of “ Brass Sheet and  S trip  for Engineering Purposes ” and in  1928 
(rcviscd) as “ 61/39 Brass Sheet and  S trip .”— S. G.

British Standard Specifieation for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content 64 Per Cent. Minimum ; 67 Per Cent. Maximum (Up to and
Including 3 S.W.G. (0‘252 in.) Thick). ------ (B rit. Stand. In st., No. 286, 1936,
15 pp.).—Rcyision of a  specifieation issued in 1926 under the title  “  B est Brass 
Sheet and  S trip  ”  a n d in  1928 (rcyised) as “ 65/35 Brass Sheet and  S trip .”— S. O.

British Standard Specifieation for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content W ithin Rangę 68 Per Cent. Minimum and 72 Per Cent.
Maximum (Up to and Including 3 S.W.G. (0'252 in.) Thick). ------  (Brit.
Stand. In st., No. 267, 1936, 15 pp.).—Reyision of a  specification first issued in
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1926 under the  title  “  Cartridge Brass Sheet and  S trip  ” and  in  1928 (revised) 
as “ Soft C artridge Brass Sheet and  S trip .” — S. G.

British Standard Specification for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content Respectively : 80 Per Cent. (B.S.S. No. 711), 85 Per Cent. 
(B.S.S. No. 712), 90 Per Cent. (B.S.S. No. 713) (Up to and Including 3 S.W.G. 
(0'252 in.) Thick). ------ (B rit. Stand. In st., Nos. 711-713.1936,15 pp.).— S. G.

Charaeteristics of Nickel Silver Alloys. ------ (Met. Ind . (Lond,), 1936, 48,
(1), 3-4).—A brief account is given of the properties of tho commercial nickel 
silver alloys, and  of th e ir preparation, heat-trea tm cn t, soldering, and principal 
applications.—P. M. C. R.

On Standards for Alloys for Printing Machines and Methods of Testing 
Type Metals. A. Scmionov (Poligraficheskoe Proizvodstvo (Polygraphic Ind,),
1936, (1), 45-52).— [In  R ussian.]' S tandard  type  m etals aro ten ta tive ly  
proposed w ith the following compositions (% ): (antim ony first, tin  second, 
rem ainder le ad ): L inotype 1 , 11-5 ± 0 -2 ,4 -5  ±  0-2 ; L inotype I I ,  11-75 ±  0-25,
2-0 ± 0 - 2 ;  Typograph, i2 - 0 ± 0 - 2 ,3-0 ± 0 -2  ; M onotypel, i 6-5 ±  0-3,7-0 ± 0 -3  ; 
M onotype I I ,  15-0 ±  0-5, 5-0 ±  0-3. Im purities should n o t exceed 0-2%  in 
the first three and  0-5%  in th e  las t tw o alloys.— N. A.

Lead Pipes as a Source of Lead in  Drinking W ater. G. N . Quam and 
A rthur K lein (Amer. J .  Public Health, 1936, 26, 778-780; G. Abs., 1936, 30, 
7737).— Gives tabu la tcd  results o f th e  analysis o f w ater rem aining in pipes 
ovcr a  dcfinite length of tim e.— S. G.

Specification of Plum bing and Glazing. ------ (Manchester Architects’ and
Builders' Consultative Board, Report No. 7, 1936, 28 pp., B uild. Sci. Abs.,
1936, 9, 244).—The naturo , properties, and uses of various m aterials used in 
plum bing are described and recom mendations m ade relating to  the form ulation 
of accurate and  elear specifications for plum bing work. A fter some generał 
observations on m odem  trends in technique, detailed consideration is given to  
sheet lead, th e  te rnary  alloys of lead, tcllurium -lead, Monel m etal, cast-iron 
gutters, ra inw ater pipes, w ater supply system s, and yarious pipes and  fittings 
for san itary  purposes, &c.—S. G.

Tellurium Lead : Its Performance under Service Conditions. ------ (Dutch
Boy Quarterly, 1936, 14, (2), 9-11).—The superior m echanical properties and 
eorrosion-resistance of tellurium -lead aro illustrated  by a  num ber of short 
accounts o f its  successful use, especially in  chemical p lan t.—P . M. C. R .

Use of Calcium Babbitt for M erchant Mili Bearings. P . A lcxandrov and 
M. Igonkin (Stal (Steel), 1934, 4, (6), 11-21; G. Abs., 1935, 29, 1042).— 
[In  Russian.] Good results are obtained w ith a  lead-base alloy containing 
copper 0-75-1-10, sodium 0-70-1-10, and antim ony <  0-5% if  the alloy is 
protected from oxidation while melting and is cast a t  550°-580° C.—S. G.

Satco Lined Bearings. ------  (Dutch Boy Quarterly, 1936, 14, (1), 1-2).—
Bearings and la teral p lates o f Satco, a  lead-base w hite m etal, are said to  be 
inereasingly used in railw ay w ork in the U.S.A. The m etal is said to  have an  
unusually high m elting po in t and  to  be stable on rem elting.—P. M. C. R.

The New Copper-Lead A nti-Friction Alloys. Alfred R icard (J . Soc. Ing. 
Automobile, 1936, 9, (1), 3 -7 ; discussion, 7-9).— See Met. Abs., th is vol., p. 
423.—S. G.

Recent Developments in the Metallurgy and Application of Nickel Alloys.
R obert C. Stanley (Sheet M etal Ind ., 1936, 10, (108), 293-295).—S. G.

Nickel Alloys in  Diesel Locomotives and in  Railcars. K ango Takem ura 
(Japan Nickel Rev., 1936, 4, (3), 449-471).— [In  English and  Japanese.] 
Nickel is employed in  Diesel railw ay engines as an  alloying elem ent in steel 
and cast iron, and  also as one of th e  m ain constituents in the copper-nickel 
alloys used for valves and cooling tu b e s ; light alloys of th e  R .R . H idum inium , 
L o-E x, and “ Y  ” type aro used in pistons, and bed-frame bolts are of an  
R .R . alloy. Tho compositions o f the alloys used, w ith the num bers o f the
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existing official specifications, arc tabu la ted , as arc th e  yarious p a rts  o f the 
engine and  the m aterials employed. An illustrated  account o f Diesel and 
railcar units and  m ateriał is appended.—P. M. C. R .

Electric Heat-Resisting Alloys in Japan . Yonosuke M atsunaga [Japan 
Niekel llev., 1036, 4, (2) 300-310).— [In  English and Japanese.] A  review of 
the properties and uses o f tlie alloys used for resistance heating in Japan .

— R . G.
Nickel-Iron Alloys. Their Application in Electrical Engineering. N. W.

M cLachlan (Electriciań, 1936, 117, (3039), 249-252).—Methods of measuring 
tho magnetic characteristics o f high perm eability alloys aro discussed and 
typical curvcs given for Pcrm alloy C and  Mu m etal under conditions of d.c. 
and  a.c. m agnetization. The application o f theso alloys in subm arinc cable 
m anufacture, as m agnetic screens and  for the cores o f intervalve and  current 
transforniers, is discussed.— J . C. C.

Precision of Length Comparisons with Invar Wires. C. O ltay  {Buli. 
geodisiąue, 1936, 50, 167-172).—S. G.

The Occurrence of P latinum  and the P latinum  Metals and Their Uses. 
P . K rusch (Metali u. E rz, 1936, 33, (18), 481-487; (19), 510-515).—The 
m ost im portan t p latinum  deposits o f the worki aro described and a brief 
account is given of tho usos of the m etals and the ir alloys.—A. R . P.

On the Industrial Applications of the P latinum  Metals. ------  (M etali■
Woc.he, 1936, (19), 362-364).—L. A. O.

Note on a  Seventeenth-Century Discourse on Tin as a National Asset. 
S. W. Sm ith (Buli. In s t. M in . M et., 1936, (384), 3 pp.).—The use o f tin  for 
coining farthings and halfpennies betw een 1684 and  1692 is briefly discussed. 
Tho discourse is an  a ttem p t to  obtain  a  continuance of this polioy.—A. R . P.

A New Piping for Drawing Beer [Use of Tin]. R . Laneau (Petit J . Brasseur, 
1936, 44, 551; J . In s t. Brewing, 1936, 42, 398).—M ainly concerned w ith  a 
deseription of tho evils a tten d an t on th e  usc o f tin  piping in beer cellars (tin 
has largely replaeed lead, the use of which for this purpose is prohibited in 
Belgium). T in is appreciably soluble in  beer, and  im parts an  unpleasant 
m etallic flavour besides causing th e  well-known haze. These defects are 
natu rally  accentuated  in  beer which has been standing in pipes overnight, 
so th a t  the publican has no alternative to  the risk o f displeasing his eustomers 
in  th e  m orning b u t to  em pty  his pipes back in to  th e  cask a t  the end o f tho 
day. This procedure is objectionable sińce any  d ir t in the pipes will then 
infect the cask. The appearance on th e  m arket o f a  new alloy which is 
unaffected by beer promises to be a  welcome solution of the problem of drawing 
beer from cask.—S. G.

Contemporary Pewter in  the Netherlands. ----- - (Buli. Internat. T in
Research Develop. Council, No. 3, 1936, 64 pp.).—The uses of pew ter for making 
decorative and  useful domestic articles aro illustrated  by num erous beautiful 
photographs, and  brief notes are givcn o f the history o f the pew ter a r t  in 
H olland and  of tho m ethods of m anufacture.—A. R . P .

W hite Metals for Gliding Bearings and Gliding Planes. DIN 1703. ------
(Z. Metallkunde, 1936, 28, (2), 47).— Standard  specifications for numerous 
alloys aro tabu la ted  giving composition, pcrmissible deyiations and im purities, 
and  sp. gr.—A. R . P .

Tin-Poor and Tin-Free W hite Bearing Metals. DIN 1703. ------  (Z.
Metallkunde, 1936, 28, (2), 47).—The composition and properties o f lead-base 
bearing m etals containing tin  and  antim ony w ith  smali am ounts o f numerous 
hardening m etals are tabu lated . Specifications for zinc-base bearings are 
also included.— A. R . P .

Anti-Friction W hite Metals in Germany. L. J .  G outtier (Rev. Fonderie 
moderne, 1936, Ju n e  10,194—195).—A tten tion  is directed to  efforts in Germany 
to  replace w hite anti-friction m etals containing tin  by alloys containing little
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or no tin—a m etal which is dear and  m ust bo im ported. The respective 
compositions an d  properties arc compared in specifications D IN  1703 and  
1703 U  (cf. preceding abstrac ts).— J . E . N.

Present Position and Basic Problems of Development of Zinc-Base Alloys 
for General Machinę Construction. W . Claus (Russko-Germanskiy Yestnik  
N auki i  Tehniki (D eut.-Russ. Z . Wiss. u . Tech.), 1936, (4), 7 -1 0 ; (5), 7-11) 
— [In  Russian.] Methods of im proving the chemical properties, elim inating 
ageing, and inereasing tho mechanical properties o f zinc-base die-castings are 
discusscd.—N. A.

The R arer Metals and Their Technical Applications. ------  (Giesserei-
Praxis, 1936, 57, (35/36), 372-374).—Briefly describes some of tho applications 
of beryllium , lithium , barium , calcium, rhenium , tungsten, sodium, cadmium, 
titanium , tan ta lum , bism uth, m ercury, gallium, thallium , and molybdcnum.

— J . H . W.
Teehnological Properties of Large Clad Sheets. W ilhelm Riideker and 

E dgar Schone (Z .V .d .I ., 1936, 80, (38), 1163-1165).—The tensile properties of 
steel sheets clad w ith nickel, copper, stainless steel, or Monel m etal are given 
together w ith h in ts for working them  and some possible uses.—v. G.

Non-Ferrous Alloys in  Railway Engineering. K inichiro R aw ada  (Jajmn 
Nickel Rev., 1936, 4, (3), 475-492).— [In  English and Japanese.] A review of 
the applications of nickel and its non-ferrous alloys in railw ay practice in 
Europę and the U.S.A. Pure nickel is used in batteries and nickel-clad sheet 
for tan k  containers. N ickel-copper alloys include : high-copper m aterials 
(compositions and  strengths as rcceiyed, after heating tests, and  a fter use are 
tabulated) for firebox s ta y s ; cupro-nickel tu b in g ; Monel m etal rods, tubes, 
pum p parts, valves, and  flo a ts ; P la tnam  facings for parts  exposed to  hard 
w ear; and a  55 : 45 casting alloy for power control grids. N ickel silyer is 
used for folding or swinging appliances in passenger cars; “  Cronite ” for 
parts cxposed to  sulphur corrosion; Inconel as a spring m ateriał and  in  m eter 
ro to rs ; and Y alloy and Hidum inium  in pistons and cylinder heads. Nickel 
is also used to  liarden bearing metals, and tho properties o f Begra and  
Asarcolov are deseribed, the la tte r being tabulated  in comparison w ith B abbitt.

—P . M. C. R .
Locomotive Pipę and Pipę Fittings. P . L. Falconer (./. Inst. Locomotive 

Eng., 1936, 26, (132), 438-485; discussion, 4-85-509).—In  a generał discussion 
of tho arrangem ent and design of piping in a m odem  locomotive, consideration 
is given to  the principal m aterials used for such parts. These include copper, 
brass, and  bronze, which are dealt w ith in detail as regards their composition, 
physical properties, resistance to  high tem peratures and  pressures, resistance 
to  corrosion, influence of im purities, and o ther properties.—J . W. D.

The Application of Metals in Chemical Engineering. H . W. Cremer 
(Met. Ind , (Lond,), 1936,48, (7), 214-218 ; (8), 237-241 ; also Chem. Age, 1936, 
34, (871), 214-216; (872), 238-239 ; (873), 257-258; and  (sum m ary) Light 
Metals Rev., 1936, 2, (19), 326-328).—R cad before the London Local Section 
of the In s titu te  o f Metals. A brief outline o f the extensive field covered by tho 
chemical and  allied industries. The following points are considered : the 
service which m etals are required to  perform in these industries; the need 
for close co-operation between the process m etallurgist, the  designer, and the 
chemist in the production of chemical p la n t ; the growing tendency to  employ 
high tem peratures and  pressures and the bearing of this on the developm ent 
of new alloys to  w ithstand severe scrvice eonditions; m etal problems of 
the fu tu rę ; and  some of the more recent developm ents in metals and alloys as 
they affect chemical engineering.—Ł. A. 0 .

Present-Day Problems of W orking Materials in the Chemical Industry. 
E . R abald (Chem. Fabrik, 1935, 8 ,441-446 ; C. Abs., 1936, 30, 533).—A revicw 
o f :  im ports and exports of copper, lead, zinc, tin , and alum in ium ; German
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production from domestic and  im ported o re s ; m ethods of economizing in 
construction and  of com bating corrosion by  coating and  alloying; the 
recovery o f scrap m etal and  th e  substitu tion  of o ther m aterials for metals. 
Thirty-five references are given.— S. G.

Materials for the Construction of Dye K ettles. H . L . Burko (Amer. Dye- 
s tu ff Rep., 1935, 24, 415-417).— Copper and Monel m etal have been success- 
fully used in the dyeing of silk and w ool; cast-iron is suitable for alkalino 
baths.—L. A. O.

*Selection of M aterials for Eąuipm ent for [Parchmentized] Fibrę Production.
D. M. F lyate  (Zentral. Nanch.-Issledomtel. In s t. Bum azhnól Prom. Materialni,
1935, (3/4), 200-239 ; C. Abs., 1936, 30, 7329).— [In  R ussian.] The rccom- 
m endations for th e  use of m aterials, capable of resisting th e  corrosive action 
of zinc cliloride solutions, in  the construction of eąuipm ent for th e  production 
of parchm entized fibro paper are based on tho  literature! American practice, 
and prelim inary experhnents. Zinc chloride solutions free from even smali 
am ounts o f free acids and  iron should be used. The use of copper should be 
eonfined to  electrolytic 99-95% copper for tho eyaporating apparatus and  other 
eąuipm ent.—S. G.

Economics of the Use of Various M aterials Resistant to the Action of Zinc 
Chloride Solutions in  the Construction of Apparatus for the Production of 
[Parchmentized] Fibrę. M. Ya. M arschak (Zentral. Nauch.-Issledomtel. Inst. 
Bumazhnól Prom. M aierialui, 1935, (3/4), 239-252 ; G. A bs., 1936, 30, 7329).— 
[In  Russian.] The economic diseussion is based on the  results o f F ly a te ’s 
(preceding abstract) experim ental study .— S. G.

Tea Preparing Machinery. Douglas Jam es D algarno (J . Inst. Eng. (India),
1936, 16, 43 -75 ; diseussion, 76-82).—The uses of non-ferrous m aterials in 
tea  preparation  are m entioned.—S. G.

Ceramic Materials and Their Use in  Fine Mechanical W ork. P . Goerz 
(Maschinenbau, 1936, 15, (15/16), 445-447).—M etals can be joined to  ceramic 
bodies if tho la tte r  are first covered w ith  a  silver solution and  fired to  produce 
a  th in  silver film, which is then  tliickened by  plating  and  used as a  basis on 
w hich to  solder tho m etal.—v. G.

Metallic H igh-Temperature Resistors. R . G autheret (Electricite, 1934, 
18, 107-113; G. Abs., 1936, 30, 7045).—D ata  are given for th e  selection of 
resistor m aterials and  th e  design of the heating elem ents. F o r greater 
tem peratures th an  950° C. m olybdenum , tungsten , or chrom ium -iron- 
alutninium  alloys are reeommended.— S. G.

Failures in Overhead Lines. ------ (M et. Ind . (Lond.), 1936, 48, (17), 490).—
A brief sum m ary of th e  causes o f failure o f m etallic aerial conductors.—P . R .

The Heavier Non-Ferrous Metals in  Transportation. C. H . Mathewson 
(Metals Technology, 1936, 3, (7), 9-20).— A generał review o f the uses of non- 
ferrous m etals in  th e  tran sp o rt industry  w ith special reference to  steam ers, 
bearing metals, railw ay locomotives and  rolling stock.—W. H .-R .

Light-W eight Metals in  New Transportation [Properties of Aluminium 
and Magnesium Alloys]. Zay JefEries (Metals Technology, 1936, 3, (7), 21- 
39).—The use o f light alloys in  the tran spo rt industry  is described w ith special 
reference to  m agnesium  and  alum inium  alloys. Tables are given sum m arizing 
the m echanical properties o f m any commercial alloys.—W. H .-R .

Structural Steels and Light-W eight Metals in  the Transportation Industry. 
Horace C. K nerr (Metals Technology, 1936, 3, (7), 62-65).—-Wliere strength  
is reąuired , th e  practical value of a  “ lig h t”  alloy depends on two faetors, 
th e  sp. gr. and the strength . From  th e  s truc tu ra l po in t o f view, some of 
the special steels, particu lariy  chrom e-m olybdenum  steels, a re  still the 
“ lig h te s t”- alloys, sińce the ir high streng th  com pared w ith  th a t  o f an 
alum inium  alloy outw eighs th e  greater density  of tho steel.—W . H .-R .
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Proposed Use of Alloys in M erchant Shipbuilding. E dgar P . T rask (Metals 

Technology, 1936, 3, (7), 60-83).—Tables are given showing the effects of 
substitu ting  liigh elastic steel and  alum inium  for tho conyentional materials 
in ships of different classes. I t  is only in  large ships th a t  the saving in annual 
eosts is suffieient to  balance the inereased eost o f construction. Safety 
reąuirem ents and th e  benefits derived from tho  use of ligliter m etals are also 
discussed.— W. H .-R .

M utual Effects of Metallurgy and Speed in  the Automotive Industry. 
Merrill C. H orine (Metals Technology, 1936, 3, (7), 84-92).—Tho reąuirem ents 
of special alloys in m otor transport are discussed w ith  special reference to 
alloys which m ust re ta in  the ir strengtli a t  high tem peratures (e.g. engines 
and brakes). The m ajority  o f the alloys referred to  aro special steels.

— W. H .-R.
The Railroads and Light-W eight Eęiuipment. W . W . Colpitts (Metals 

Technology, 1936, 3, (7), 93-102).—The economics of high-speed railway 
passenger tra ins are discussed. Some of tho rolling stock on new American 
high-speed tra in s  is built o f D uralum in.—W . H .-R .

XXII.—MISCELLANEOUS

(Continued trom p. 4S3.)

An Experiment in Metallurgical Training. N . P . Allen (./. B'liam . Met. 
Soc-., 1936, 16, (1), 2-15).—A description o f the lines o f the 4-year course a t  
Birm ingham U niversity.—R . G.

New Methods in  the Technical Training of the Rising Generation. Joh . 
Mehrtcns (Giesserei-Praxis, 1936, 57, (5/6), 62-64).— An account o f the 
training of foundry apprentices in Germany sińce tho W ar.—J . H . W.

The Institute of M ateriał Research of the D.V.L. P . Brenner (Luftwissen, 
1936, 3, (3), 7 pp.).— Sec Met. Abs., th is vol., p . 483.—S. G.

Some Installations of the Metal-Chemical Diyision (Laboratory M) of the 
Institut fur anorganische Chemie of the Technische Hochschule, Hannover. 
Friedrich W eibke (Chem. Fabrik, 1935, 8, 123-126).—L. A. O.

Recent Developments in Metallurgy and Their Influence on Engineering. 
Charles-Eugćne Schneider (•/. Inst. Cwil Eng., 1936, 3, (8), 657-676; and 
(abstract) Mech. World, 1936, 100, (2583), 4).—A review o f recent develop- 
m ents in metallurgical engineering deals principally w ith the production and 
applications o f steels, b u t reference is also m ade to  m ethods of testing, 
including microscopic exam ination, micro-analysis, and  X -ray  exam ination, 
and to  the use of the light alloys of alum inium  and  magnesium in the aireraft 
and m otor-car industries.—J . W . D.

On Keeping Abreast of Technical Developments. T. R . Cave-Brown-Cave 
(Proc. In s t. Mech. Eng., 1935,131, 619-624).—S. G.

Recent Advances in  Metallurgy. D. Ilanson  (A lum in ium  and Non-Ferrous 
Rev„ 1936, 1, (7), 292-295).—Seo M et. Abs., th is vol., p . 182.—J .  C. C.

Treatm ent of Metals Through the Ages. S. Neil Grcenwood (Ileat-Treat. 
and Forging, 1936, 22, (7), 335-339).—Presented to  M etals T reatm ent Society 
of Victoria. A  historical reyiew o f tho deyelopm ent o f the  uses o f m etals 
by m an from prehistorie to  m odern tim es.— >1. E . N.

Statistical Correlation and Metallurgical Problems. T . P . H oar (Metal- 
lurgist (Suppt. to  Engineer), 1936, 10, 134r-137).— A discussion of th e  u tility  
of application of sta tistical m ethods to  the consideration of experim ental 
da ta .—R. G.

Japan’s Advance in Non-Ferrous Metals. M asaharu Goto (Japan Nickel 
llev., 1936, 4, (2), 311-318).— [In  English and  Japanese.] A reyiew.—R . G.
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Powder Metallurgy—a W am ing ; a Promise. Grcgory J .  Conistock (Metal 
Progress, 1936, 30, (1), 49-50).—T he lim itations and  possibilities o f tho 
sintering of m etallic powders arc briefiy indicated.—I’. M. G'. R .

Engineering Materials and Production Methods. ------ (Met. Ind . (Lond.),
1936, 49, (18), 439-440).—This review of recently  dcvelopcd m aterials and 
processes contains an account o f Asarcoloy, a  eadm ium -nickel bearing metal 
for autom obile big-end bearings; of a new high-tensile alloy of th e  H idum inium  
class (H idum inium  R .R . 53C ); of standard  copper alloys devcloped in Germany 
for centrifugally cast bearings; o f a  surface trea tm en t for zinc-base die- 
castings which are subseąuently  to  be enamelled or p a in te d ; and  of light 
alloy lorry  bodies, fiexible hose of Monel m etal, and  lead-antim ony loading- 
coil cases for use in telephone work.—P . M. C. R .

American M etal-W orking Practice. ------  (Met. Ind . (Lond.), 1936, 49,
(17), 417-418).— This rcviow of recent m ethods includes accounts of a silver- 
soldering eąuipnient, electric immersion heaters, autom atic conveyor-type 
soldoring p lan t, a  ro tating-barrel degreasing un it, a  m ethod of controlling 
tension in cold-rolling, and  the Bonderizing process as applied to  zinc-basc 
die-castings and  galvanized coatings.—P . M. C. R.

jSafety in  the Metal Industry. E . A. B olton (J. B 'ham . M et. Soc., 1936, 16, 
(3), 102-117).— Presidential Address. See M et. Abs., th is yol., p. 483.—S. G.

Contributions of Aluminium to Metallurgical Progress. Jun iu s D. Edwards 
(Metal Progress, 1936, 29, (2), 34-39).—An account o f the deyelopm ent of the 
electrolytic production of alum inium  is followed by brief descriptions of tho 
“ T h e rm it11 process, th e  age-hardening of D uralum in, and  th e  introduction of 
tlie alum inium  cable.—P. M. C. R .

Aluminium and Bauxite. C. L. Mantell (M inerał In d ., 1935, 44, 13-30).— 
Mainly statistical. Developmcnts in  the production of alum inium  in various 
countrics are dealt w ith.— S. G.

Po-Shan Bauxite as a Possible Raw M ateriał for the Production of Aluminium 
in China. Shoo-Tze Leo and  Wie-Cheng W ei (./. Chem. Eng. (China), 1936, 
3, 113-123; C. Abs., 1936, 30, 7720).-—E xperim ents carried ou t on alum ina 
from th e  Po-Shan bauxite show th a t  the purity  o f alum inium  obtained is 
closely proportional to  the pu rity  o f the oxide used, and  the m etal obtained in 
laboratory experim ents is always less pure th an  th a t  obtained on a  eom- 
mercial scalę. The alum inium  produced from Po-Shan bauxite for an 
estim ated conimercial scalę w ould satisfy the reąuirem ents of British S tandard  
Specifieation for a ireraft m ateriał, 99%  alum inium  notched-bars and  pigs.

— S. G.
Antimony. ------  (M inerał In d ., 1935, 44, 31-37).—W orld production,

prices, im ports and  exports are discussed.—S. G.
Arsenie. ------ : (M inerał Ind ., 1935, 44, 38-40).—Statistical.— S. G.
Barium  and Strontium. ------  (M inerał In d ., 1935, 44, 54—57).—Mainly

statistical.— S. G.
Chromium. ------ (M inerał In d ., 1935,44,58-65).—Statistics of production

and  prices are given, w ith notes on mine developm ents.— S. G.
Cobalt. C. W . D rury  (M inerał In d ., 1935, 44, 105-110).—Production, 

trado, and  prices are dealt w ith, w ith a  brief note on new uses o f the metal. 
A bibliógfó/phy is appended.—S. G.

Copper. Percy E . B arbour (M inerał Ind ., 1935, 44, 111-148).— A revie\v 
o f th e  industry . The intornational copper restriction scheme, world copper 
outlook, production, consum ption and  stocks, prices, and  developm ents o f the 
producers are dealt w ith. Among the tables o f statistics, a  tab le  is given 
o f the am ount of secondary copper rccovered in th e  U .S.A. from 1929 to
1935.—S. G.

Metallurgy of Copper in  1935. Carle R . H ayw ard (M inerał Ind ., 1935, 44, 
156-169).—A reyiew. D eals w ith  properties o f copper, and progress in
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smolting, fire-refining, electrolytic refining, and  properties and m anufacture 
of copper alloys.—S. O.

Gold and Silver. H . N. Lawrie (M inerał In d ., 1935, 44, 183-302).—■ 
Deyelopm ents in  m ining, production, and  m etallurgy arc rcviewed. Gold 
reservcs, economics, stocks of silyer, and  govcrnm cnt aets are discussed. 
N um erous tables of statistics aro given. A fuli bibliography is given, deyoted 
to  mining, process m etallurgy, and economics.—S. G.

Lead. Allison B u tts  (M inerał In d ,, 1935, 44, 361-389).—A review of 
production, w ith  statistics.— S. G.

Metallurgy of Lead in 1935. Carle 11. H ayw ard (M inerał I/nd,, 1935, 44, 
390-395).— A brief review, covering sm elting, refining, alloys, and  the produc
tion of solder by direct electrolysis.—S. G.

Magnesite. Samuel H . D olbear (M inerał Ind ., 1935, 44, 396-401).—A 
review of production for magnesite and  m etallic magnesium. S tatistics 
include salcs or use of new ingot m etal and  m anufactured products by producers 
in U.S.A., and im ports for consum ption in U.S.A.—S. G.

Manganese. ------  (M inerał Ind ,, 1935, 44, 402-415).— A review of
production, prices, imports, exports, and consumption.—S. G.

Quicksilver. ------  (M inerał Ind ., 1935, 44, 513-519).—A review of
production, prices, im ports and  cxports, w ith  a  brief no te  on deyelopm ents 
in technology. S tatistics are given.—S. G.

Molybdenum. Alan Kissock (M inerał In d ,, 1935, 44, 422-425).— Briefly 
rcvie\vs uses, m arket, and production, w ith statistics o f world production 
from 1927 to  1935.—S. G.

Canada’s Nickel Industry. E . A. Collins (Canad. Geographical J ., 1936, 
13, (5), 257-276; B uli. B .N .F .M .R .A .,  1936, (92)).— A popular account of 
the history of the industry , production, and  uses of nickel, w ith excellent 
illustrations.—S. G.

The Research and Development Laboratory of the Mond Nickel Company,
Ltd. ------  (Found, Trade J ., 1936, 55, (1053), 307-309; also Met. Ind ,
(Lond,), 1936, 49, (17), 414-416 ; Metallurgia, 1936,15, (85), 1-3 ; Engineering, 
1936, 142, (3694), 472-474; Elect. lłev., 1936, 119, (3075), 597; Machinery 
(Lond,), 1936, 49, (1255), 145-146; M achinist (E ur. Edn.), 1936, 80, (40), 
588-591E).—P . M. C. R .

Nickel. Thomas W. Gibson (M inerał In d ., 1935, 44, 426-432).— Sources, 
production, and uses are briefly discussed, w ith statistics.—S. G.

P latinum  Group Metals. G. A. Roush (M inerał Ind ,, 1935, 44, 467- 
482).—A review of tlie industry, w ith statistics.—S. G.

W orld Radium  Industry. G. A. N ikitin  (Redlcie M etalli (Rare Metałs), 
1936, (4), 41-46).— [In  Russian.] S tatistics.—D. N . S.

Rhodium and Uranium. H ugh S. Spencc (M inerał In d ,, 1935, 44, 520- 
531).—A reyiew o f deyelopments, w ith statistics.— S. G.

World Production of Tantalum  and Niobium. L. A. B ronstein (Redkie 
Metalli (Rare Metals), 1936, (2), 42-45).— [In  Russian.] S tatistics.— D. N . S.

Tin. E . Baliol S cott (M inerał Ind ., 1935, 44, 566-585).—Discusses 
production, priccs, consum ption, restriction, and  smelting, w ith statistics.

—S. G.
Tungsten. Colin G. F ink  (M inerał Ind ., 1935, 44, 586-599).—Discusses 

production, w ith  statistics. D eyelopments in technology are briefly revie\ved. 
A short bibliography is given.—S. G.

Vanadium. B. D . Saklatwalla (M inerał In d ,, 1935, 44, 532-534}.— 
Discusses world production, w ith statistics.—S. G.

Zinc. S. D. Strauss (M inerał Ind ,, 1935, 44, 600-621).—A reyiew of the 
industry, production, consum ption, im ports and  exports, w ith  statistics.—S. G.

Metallurgy of Zinc in 1935. W . R . Ingalls (M inerał Ind ., 1935, 44, 622- 
627).—Deyelopments in process m etallurgy are. reyiewed.— S. G.
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Minor Metals. ------  (M inerał Ind ., 1935, 44, 028-641).—Production,
im ports, exports, and  prices are reyiewed.—S. G.

World M arkets for Non-Ferrous Metals. W. R . Ingalls (Met. Ind . (Lond.), 
1936, 49, (17), 409-411).—P ap er presented a t  American Mining Congress.

—J . E . N.
Ayoiding W aste. ------  (Giesserei-Prazis, 1936, 57, (33/34), 343-345).—

Tho causes and d istribution  o f waste in  the  yarious branclies of m etal m anu
facture are analyzed, and the m eans of avoiding or minimizing them  are 
discussed.—J. H . W.

Toxic Dusts : Their Origin and Sources in  Various Industries. Reuel 
C. S tra tto n  (Mech. E ng., 1935, 57, (2), 95-98).—S. G.

Prevention of Occupational Diseases Other Than Those That are Caused by 
Toxic Dust. R . R . Sayers and  J .  M. D allavalle (Mech. Eng., 1935, 57, (4), 
230-234).—S. G.

Propeller Crankshaft-Vibration Problems. H . H . Couch (Mech. Eng., 
1936, 58, (4), 215-221).—A sum m ary of results o f inyestigations carried ou t 
by th e  U.S.A. A ir Forcc. An account o f tlie standard  m ethod of determining 
the type of y ibration  is followed by a  description of failures in crankshaft, 
crank-case, gcaring, and  propeller blades. Typical cases are illustrated  in 
th e  case o f blading. Tho “ m agnetic pick-up ” used in  determ ining th e  type, 
frcquency, and  am plitudę of yibrations under service conditions is described : 
oscillograpli records aro reproduccd, and  m ethods of protecting propellers 
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♦Metallization. Metallization o f Surfaces Other Than  Glass and M etal. 
[Mimeographed.] Fcap. (Science L ibrary  Bibliographical Series No. 
262; Supplem cnt to  No. 123.) Pp . 2. 1936. London: Science Library.

♦Miller, H. J. Copper as a  Mould Materiał. Applications in  the Casting of 
Metals. (C.D.A. Publication, No. 21.) D em y 8vo. P p . 15, w ith  10 
illustrations. 1936. L ondon: Copper D eyelopm ent Association,
Tham es House, Millbank, S .W .l.
[Keprinted from M et. Ind. (I.ond.), 1930, 48, 705; sec M et. Abs., this vol., p. 328.) 

♦Miller, H. J . High-Tensile Strength Brdsses or “  Manganese Bronzes.” A  
Metallurgical Review o f Their Properties and Uses. (C.D.A. Publication 
No. 24.) Dem y 8vo. Pp. 34, w ith  4 illustrations. 1936. London : 
Copper D eyelopm ent Association, Tham es House, Millbank, S .W .l. 
[Keprlnted from M et. Ind. (Lond.), 1936,49, 201,229; sec M et. Abs., this vol„ p. 391.) 

♦Moore, Herbert F. Correlalion Between Metallography and Mechanical 
Testing. (U niversity o f Illinois Bulletin, Vol. X X X IV , No. 31.) 
Med. 8vo. Pp. 13-35, w ith  21 illustrations. 1936. U rbana, U l.: 
Engineering E xperim ent S tation , U niversity  o f Illinois. (20 cents.) 
[lteprlntcd from Trans. Amer. Inst. M in . M et. lina., 1936,120.]

♦Morgan, (Sir) Gilbert T., and  Francis Howard Burstall. Inorganic Chemistry. 
A  Survey o f Modern Derelopments. Dem y 8vo. Pp . ix +  462, 
illustrated. 1936. C am bridge: W. Heffer and  Sons, L td . (15s.net.) 

Mostenne, A. Electrometallurgie du Cuivre. Pp . 39. 1936. P a r is : Ch.
Beranger. (7 franes.)

♦Murex Welding Processes, Ltd. The S tudy o f Welds and Weld Metal. 
(Booklet No. M3.) Cr. 4to. Pp . 31, w ith 25 illustrations. [1936.] 
London: The Company, F erry  Lane W orks, Forcst R d ., E .17. (Gratis.)

♦Niobium. Referenees to the Industrial Applications o f Columbium (Niobium). 
(Science L ibrary  Bibliographical Series, No. 238.) Fcap. [Mimeo
graphed.] 1 page. 1936. L o n d o n : Science L ibrary, South Ken- 
sington, S.W .7.

♦Pehrson, E. W., John B. Umhau, and  M. E. Trought. Consumption of 
Prim ary and Secondary T in  in  the United States in  1935. (Inform ation 
Cireular, D epartm ent o f the In terio r, B ureau of Mines, No. 6930.) 
4to. [M imeographed.] P p . 12. 1936. W ashington, D .C .: Bureau 
of Mines.
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Leningrad : Onti. (Rbl. 4.)
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XXIV.— BOOK REVIEWS

(Continued from pp. 4S0-13G.)

Engineering Alloys. Names—Properties—Uses. B y N orm an E . W oldman 
and A lbert J .  D om blatt. Med. 8vo. P p . x v  -J- 622. 1936. Cleveland,
O .: American Society for Metals, 7016 Euclid Ave. (§10.00.)
In  tho opinion of tho authors there has been a great demand for a practical and technical 

reference book on engineering alloys, and they have nndertaken tlie fonnldable task of coilecting 
all ayailablc data on the composition, properties, uses, and roanufacturers of over 8200 ferrous 
and non-ferrous alloys. All the information is cross-ir:dexcd in such a way th at knowing only
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the namc of an alloy, or the namc of a manufacturer, or the application and uses of an alloy  
the remainder of tlie facts can be readily traced.

The first section lists tlie alloynam cs in alphabetical order with corresponding serial numbers. 
The second section lists the alloys in these consecutive serial numbers and gives trade nanieś, 
composition (where known), properties, uses, and key numbers indicating the manufacturer and 
source froin which data were obtained. The third section elassifies the alloys represented by 
their serial numbers according to special charactcristics and typical uses. In further sections 
the manufacturcrs arc listed in alphabetical order, and again in numerical order of the key  
numbers of Section 2.

Information was supplied direct by about 050 manufacturcrs and obtained from about 
100 other listed sources of reference. The finał section consists of three Appendiccs; (1) a 
classification of the ferrous corrosion- and heat-resistant alloys according to  composition;
(2) terms of metallurgical interest; and (3) useful tables and information.

The authors point out that blank spaccs appear in tlie tex t bccause of the manufacturcrs’ 
feeling that certain information is either confldential or of no practical interest, and it is ein- 
phasized th at the reader reąuiring more specific information as to  properties, composition, or 
uses should communicate direct with tltfe manufacturer.

The greatest credit is due to  the authors for the thoroughness and care dcvoted to the 
presentation of all these facts, and the book should prove invaluable as a standard work of refer
ence to metallurgists and engineers. In  the majority of cases, actual compositions are ąuotcd, 
but where these are om itted the rcmalnlng valucs are generally sufficient to  indicate the generał 
properties of the alloys. The rangę is very extcnsive, covering the products of most of tho 
important manufacturcrs in Europę and the United States, but one cannot help feeling there 
are too many alloys. A careful study of the book shows that many alloys of similar com- 
positlon appear under a wide variety of trade names, and this book represents the m ostambitious 
attem pt made up to  tho present to  collatc these alloys.— J. E . N ewson .

Corrosion-Resisfcance of Metals and Alloys. By R obert J .  M cKay and  R obert
W orthington. (American Chemical Society M onograph Series.) Med. 8vo.
Pp. 492, w ith  66 illustrations. 1936. New Y o rk : Reinhold Publishing 
Corpn. (37 .00); London : Chapm an and H all, L td . (355. net).
This worthy addition to the distinguished series of monographs published by the American 

Chemical Society elassifies the phenomena of corrosion under flve headings : (1) The properties 
of the media causing corrosion; (2) the form of corrosion; (3) factors affecting corrosion ra te; 
(4) the properties of metals affcctlng their corrosion; and (5) the specific corrosion-resistance of 
metals and alloys to  different media. Part 1, the first fifth of the book, deals w ith considera- 
tions (1) to  (4), and the remainder, Part 2, is devoted to (5). In this lattcr section, the corro- 
sion-resistance of the following materials is reviewcd; magnesium and its alloys, aluminium and 
its alloys, zinc and zinc coatings, cadmium plate, tin  and tinplate, lead, iron and steel, molyb
denum alloys, chromium alloys, chromium plate, nickel-iron alloys, niekel, nickel-copper alloys, 
copper, brass, bronze, and niekel silver.

It will be realized th at Part 1 is too short to  bc satisfactory as a review of corrosion theory. 
Too drastic condensation of this section detracts from the merits of the work as a text-book; 
it is, howcver, an adeąuate introduction to Part 2, in which lics the main value of the book. 
Here are collectcd the known facts of corrosion in a concise and accessible form which will be 
welcomed by all whosc task it  is to  choose “ the right alloy in the right place.” N ot only have 
the authors scoured tlie literature for data concerning the materials mentioned above, but they  
have also converted all the figures to a common unit— m g./dm .2 per day loss in weight— thus 
making it an easy matter to compare dlrectly the results of different workers. In a task of such  
magnitude, it is only to  be cxpccted that some smali omissions can be found— the M .B.V. 
process for the protection of aluminium (as distinct from its use to provide a “ key ” for paint) 
and the selenium process for magnesium are not mentioned—but their number is certainly 
smali. The chapter on chromium alloys describes the foibles of the protcctive film more clearly 
than we have scen done elsewhere and sheds a vivid light on the difficuity of forccasting service 
behaviour from small-scale tests.

A comprchcnsive bibliography is given at the end of each chapter and the indexing is good. 
Every teclm ologist who has to  consider the problem of corrosion should havc such classical 
works as “ Evans ” and “ Spcllcr ” on his bookshelf. He will keep “ McKay and W orthington ” 
on his desk.— H. W . G. H ignett.

The Technology of Aluminium and Its Light Alloys. B y Alfred v. Zeerleder. 
T ranslated  from th e  Second German E dition  by A. J .  Field. Roy. 8vo.
Pp. vi - f  301, w ith 219 illustrations. 1936. A m sterdam : N ordem ann 
Publishing C o .; London : Crosby Lockwood & Son, L td . (215. net.)
The usefulness of Dr. von Zeerleder’s book can be gauged from the fact th at a second 

German edition was called for in little more than a year after publication, and thus an English
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translation will be widcly welcomed. Tlie German editions have alrcady been fayourably 
rcvlewed In M et. Abs. (1934, 1, 282 and 1935, 2, 493) and the subjcct-matter nccds no furthcr 
commcnt.

Mr. Field has attem pted to make a translation which is eąnally acceptable to Englisli and 
to  American readcrs, and so far as English rcadcrs are concemcd We have no hcsitation in 
saying that lie has succeeded. H e has accomplished the diflicult task of making an accurate 
translation which rcads Hke an original work. The book is very well printcd and the illus
trations are exccllent.— H. W. L. P hillips.

Das Antimon, Geschichte, Gewinnung und Verwendung des Antimons in 
Industrie und Heilwesen sowie seine Giftwirkung. Von Joachim  Habeck.
16 X 23 cm. Pp. 55. 1936. B erlin : R ichard Schoetz, W ilhelmstrasse
10. (R.M. 2.40.)
After a brief account of the history, occurrence, ręetallurgy, and properties of antimony, 

short accounts are glven of the properties and uses of the m ost important compounds with  
special reference to  those used in medicinc. The rcmainder of the book deals entirely with 
mcdical and forensic aspects and includes interesting accounts of the use of antimony compounds 
as poisons, the more recent use of coiuplex organie antim ony compounds in the treatment of 
tropical diseases, and methods of detccting antimony in orgaus in cases of suspected antimonial 
poisoning.—A. R . POWELL.

Die Korrosion Metallischer Werkstoffe. Herausgegeben von O. Bauer,
O. K róhnke, und  G. Masing. B and  I.—Die Korrosion des Eisens und seiner 
Legierungen. Von G. Masing, E . H . Schulz, C. Carius, K . Daevcs, E . 
H oudrem ont, und H . Schottky. 7 x  10 in. P p . xxiii -f- 560, w ith 219 
illustrations. 1936. L eipzig : S. Hirzel. (Geh., R.M . 37.50; geb.,
R.M. 39.)
Tlie scicntiflc and tcclmical literaturę deallng with all tlie diverse aspects of the corrosion of 

metals is so extensivc and so wideiy scattered that it  has become exceedingly diffleult to  follow  
the deyelopment of the subject as a whole. In tho present treatise, which will cvcntualiy  
comprlse four volumcs, tho generał editors and their team of expert collaborators have set 
thcm sclvcs the stupendous task of gatliering togetlicr all the essential facts into on ordered 
system and of interpreting tliem  so far as possible in terms of clcarly deflned principles. So far 
they liavc achlcved considerable success, and if the standard of this flrst rolum e is maintalned 
the complete work should be of immense valuc to cvcryone who is concemcd with any aspect 
of corrosion, whether from the theoretical point of vicw or in relation to  technical problcms of 
corrosion prcvcnt!on.

The flrst 120 pages contain an informative suryey of the physico-chcmieal principles govem - 
ing the corrosion of metals by electrolyte solutions and by gases, and thus alf ord a generał 
Introduction to tho whole treatise. The olectrochcmtcal theory is clcarly set out and its applica
tion under various conditions indicated; experimental methods of investigation arc outlined 
and the main conclusions correlated.

The remainder of this volumo is devoted to the corrosion of iron and steel, including stainlcs3 
steel and other alloys. The generał principles set forth in the previous section are cxtended to  
cover the special features of the corrosion of ferrous materials. Technical aspects arc considered 
in detail, and separate chapters arc dcvoted to  tlie corrosion of iron and steel as an industrial 
problem, the effects of special corrosirc agents, and the relation between mechanical strain and 
corrosion.

The book is well illustrated w ith mimerous diagrams, especially graphs, and a  number of 
photographs. Many tables of data aro included, and fuli reference is made to the original 
literaturę of all countries which have contributcd to tho iiwestigation of the problcnis of 
corrosion.— H . J . T. E llingham.

Physical Constants of Pure Metals. N ational Physical Laboratory . Med.
8vo. Pp . 27. 1936. L o n d o n : H.M. S tationery Office. (6d.)
This pamphlet contains a valuablc collection of data on the physical properties of pure 

metals, mostly detormined within recent years a t the National Physical Laboratory. Informa
tion given includes m elting points, critical points, density, elcctrical rcsistlvity, surface tension 
of molten m etals, lattice parameters, latent heats of fusion, specific heats, thermal conduc- 
tlvities, and coetlicicnts of espansion a t Yarious temperatures. N o metallurgist can afford to  
do without this handy reference book.— A. K. POWELL.
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Progrśs dans la Teehniąue de la Mśtallographie microscopigue. P ar R . Castro. 

(A etualites scientifiąues e t  Industrielles, 301. Exposćs publićs sous la 
direction d ’A lbert Portevin.) 16 X 25 cm. P p . 56, w ith 14 illustrations.
1935. Paris : H erm ann e t Ćie, 6 R ue de la Sorbonne. • (12 franes.)
This booklet is a very compact rcvlew of metallurgical microscopy. The essential funda- 

mcntal information is given without unnecessary dctail. Tho preparation of the speeimen for 
microscopic examinntion and photography is thoroughly dealt with in about 7 pages, the reader 
being referred to  other works for details of some of the newer methods. The microscope itself 
is then considercd under two headings, the optical system and the mechanical system, and the 
book ends with a chaptcr on the futurę In which such things as cincphotomicrography, photo- 
micrography in three dimensions, and the electron microscope are discussed.

Two words, new to  the reviewer, may also bc of lntcrest to  readers. The first is " un 
glazebrook ” for a polarlzlng nicol prism ; the other ls the phrase " au moycn de bowdens ”—  
by means of Bowden cables.— J. L. H auohton.

Atlas Metallographicus. Von H . H anem ann und  A. Schrader. B and I I .  
Lieferung 1 : Tafel 1-8 ; Lieferung 2 : Tafel 9 -1 6 ; Lieferung 3 : Tafel 
17-24; Lieferung 4 :  Tafel 25-32. 1936. B erlin : Gebriider Bom -
traeger. (R.M. 30.)
The four parta with which volume 2 of tho " Atlas ” begins deal with grey cast iron. In a 

32 pp. introduction, the eąuilibrium diagrams of the Fe-C-SI, F e-C -P , and Fc-M n-FeS-M nS  
systems aro described and their cifcct on the properties and constitution of cast Iron are dis
cussed. The method adopted for preparlng cylindrlcal castings of different diameters, polishing 
and etching the specimens, and the various structural constituents to  be souglit are also dc- 
scribed. Although the 229 photomicrographs lllustratc structures relating to  cast Iron of 
interest prlmarily to  metallurgists ln iron and steel, even the purcly non-ferrous metallurgist 
can find facts and items of interest and Instructlon, as, for instance, the efrcct of insuffleient 
polishing and etching on the structure rcvealcd, shown in Plate I.

The high standard of production that the authors liavc set in preparlng this “ Atlas ” is 
fully maintained ln the parts under review.— J. I i.  Waison’.

The Theory o£ the Properties of Metals and Alloys. B y N. F . M ott and  H . 
Jones. (The In ternational Series o f Monographs on Physics. General 
E ditors : R . H . Fow ler and  P . K apitza.) 8vo. P p . xiii - f  326, w ith  108 
illustrations. 1936. Oxford : a t  the Clarendon Press. (25s. net.)
Since the formulation of the Fcrm l-Dirac statistlcs ln 1926, the applieation of ąuantum  

mechanics to  the generał theory of tlie metallic state has proceedcd rapidly and although of such 
recent origin has m et with conslderablc success. The authors havc made outstandlng contrl- 
butions to this branch of physics and their book forms a flrst-class summary of our present 
knowledge of certain aspeets of the wave theory of metals.

The main problem of the mathcnmtlcal treatment of the behaviour of electrons in the 
crystal lattice is considered and the yarious approximate solutions are obtained. These are 
then used to devclop theories of optical properties, cohesion, crystal structure, magnetic and 
electrical properties. The yarious theoretical results are compared with expcrimcntal result3 
whcrever jiossiblc and tho agreement discussed. Tho pecullaritics of certain metals such as, for 
cxample, bismuth arc explaincd ln terms of their individual atom ie structure.

Perliaps the m ost remarkablc achiovement of (juantum incchanics has bcen to  providc a 
theoretical basis for the occurrcnce of different electron-atom ratios corresponding to certain 
definite phases in alloy system s. This subject, which is of great Interest to  metallurgists, is 
fully cxamincd in the chapter on “ The Crystal Structure of Metals and Alloys.”

The book is intendcd prlmarily for tlie mathcnmtlcal pliyslcist, conseąucntly the metallurgist 
Will find it  difllcult to  follow unlcss his mathcmatical teehniąue ls well above the avcrage.

— C. Sykes.

An Introduction to Physical Metallurgy. By L eland Russell van  W ert. Med. 
8vo. Pp . xi +  272, w ith 177 illustrations. 1936. New Y o rk ; McGraw- 
H ill Book Co., Inc. (§3 .00); L ondon: McGraw-Hill Publishing Co., L td . 
(18s. net).
There are already several good " Introductions ” to physical metallurgy, and In a new book 

of this kind we may reasonably cxpect accuracy and clcarness, together with a reliable account 
of the ideas underlying m odem  vicws on alloy structures. We havc read this book with evcry 
Bympathy for the attem pt to  Include new developments of the subject, and it  is therefore with  
regret that we must report that tlie reader will obtain better value elsewhere. In so far as the
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book dcals with the older branchcs of the subjcct, such as the interpretatlon of ccłuiHbrhun 
diagrams, the description is adcquate, but the scctions dealing with more recent deyelopments 
are often vcry interior. We havc noted more than 40 mistakes In one reading of tlie book, and 
some of these are of such an clcmentary charncter that eitlier tlie subject-niattcr has not becn 
understood, or there has bccn great carelessness in correcting the proofs.— W . H u m e -R o t h e k y .

HilJsbueh fur die praktische Werkstoffabnahme in der Metallindustrie. Von
E . Damerow und A. H crr. 17 X 25 cm. Pp. iv  +  80, w ith  38 illustrations. 
1936. Berlin : Ju lius Springer. (R.M. 9.60.)
This little book is a manuał for the test room and inspection departments, compiled by two  

technologists of a m etal firm. Niiic pages are devotcd to tho marking out and handling o£ 
tensile tcst-picccs according to German standards, together with particulars of useful calculating 
dodges with the slide nile. Methods of hardness testing are summarized in 5 pages, wlillst 
bending and Impact tests, and weld tests, receive two pages each. Then follow 42 tables in 
metric units for calculating stress, elongation, reduetion of arca, A-c., from the dimensions of 
test-pieces of yarious sizes. Bend and hardness tables are included, together with approximate 
conversions for results obtained from the varlous different hardness tests. Tlie book concludes 
with a few physical constants and English-metric convcrsion factors.

Absolute accuracy is essential in' such a manuał, and lt is, tliercforc, a pity tliat a misprint 
on p. 79 reports that one English ton =  3240 lb.— H ugh

Einfluss des Spannungzustandes auf das Formanderungsverm6gen der metal- 
lischen Werkstoffe. Von A lbert F . Maier. (M itteilungen aus der M aterial- 
priifungsanstalt an  der Techniselien Hochschule, S tu ttgart.) Dem y 8vo. 
Pp . 47 +  11 tables. 1935. Berlin : V .D.I.-Verlag, G .m .b.H . (Br., 
R.M. 5 ;  y .D .I.-M itg l., R.M. 4.50.)
This book is in the naturę of a record of an cxtensive research. The author cwamincs the  

behaviour of steel, cast iron, and bronze test-pieces when subjected to the sinniltaneous action  
of two applied loads. Tubular test-pieces are subjected to  intem al pressure and to  simul- 
taneous longitudinal tensile stress, and to  simultaneous intem al pressure and longitudinal 
coinpressive stress, respectively. The mechanical properties, flow charaeteristics, and fracture 
arc compared to those of similar test-pieces subjected to  normal tensile or comprcssive stresses.

Siinilarly, cylindrical bodies arc subjected to uniform radial comprcssive stresses and sinnil
taneous longitudinal tensile or comprcssivc stresses.

The lattcr portion of tlić book is dcvotcd to  fatigue tests on mild steel and cast-iron tubular 
test-pieces subjected a t the same tim e to intcrnal pressure or to  longitudinal tensile stress. A 
useful tabular summary of mechanical tests results is appended.

The photographs of charactcristic fracturcs are well reproduccd. The letterpress appears to  
be photographed from typescript and some may lind it  trying to read.— W . D . J ones.

La Mćtallurgie en Belgiąue et au Congo Belge. Historiąue—Situation actuelle.
P ar Eugene P rost. Cr. 8vo. P p . 340, w ith 21 figures and  2 maps. 1936. 
Paris : D unod. (40.60 franes.)
This book givcs an historical survcy of the growth of the Bclgian metallurgical industries 

and a description of present-day practice. Since the iron and zinc industries are by far the 
m ost important to  Belgium, it  is only natural that the greater part of the book (250 pp.) is 
devoted to them ; lead and silvcr are dismissed in 20 pages, and cadmium, copper, nickel, and 
antimony liave only 10 pages between them . A large part of the zinc section dcals w ith the 
Viellle-Montaigne practice, which is described in fair detail w ith plans and illustrations of the 
various types of furnaces used. Modern practice in the production of electrolytic zinc and 
the continuous retort-fractional distillation process of the New Jersey Zinc Company arc only 
briefly and very incompletely described. The section closes w ith statistics of production and 
consumption in tho principal countries of the world. The last 53 pages of the book contain a 
relatiyely brief account of the ore deposits of the Bclgian Congo and of the methods used in 
recovcring therefrom copper, cobalt, tin, gold, and radium, but the metallurgical side is dealt 
with in ąuite a  superficial manner.— A. It. Po well.

Dechema Werkstofiblatter, Kurzreferate iiber Werkstofi-Fragen in der 
Chemischen Technik aus dem Schrifttum des In- und Auslandes. B earbeitet 
von E . R abald . 23 X 30 cm. Pp. viii +  105. 1935. B e rlin : Verlag 
Chemie, G .m .b.H . (R.M. 10.00 ; Ausl. Preis., R.M. 7.50.)
This is a bound volume of the abstract section of “ Die Chemische Fabrik,” and contains a 

classified collection of abstracts usually very brief of the world’s literature for 1935 in so far as
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it relatcs to  the properties of metals and alloys, corrosion problems, physical testing, non-mctallic 
constructional materials and non-metallic protective coatings and cements for use in chemical 
works. Its main purpose is to  direct tlie works’ chemist to  the current literaturo of the subjcct 
in which lie is interested and, taken as a whole, it seems to fulfll this purpose satisfactorily.

— A. R . POWELL.

75 Jahre Verein Deutscher Eisenhiittenleute 1860-1935. 21 x  30 cm.
Pp. 200, illustrated. 1935. D usseldorf: Verlag Stahleisen m .b.H .
This handsome volumc has been prepared to  celebratc the 75th anniversary of the foundation 

of the German equivalent of our Iron and Steel Institute. lI t  conta,ins an account of the growth 
of the Society and the cxtraordinarily great developments which have taken place in the 
metallurgy of iron and steel and in methods of control and testing. Brief biographies of all the 
most important German steel metallurgists and ironmasters are also included, as well as 
numerous photographs showing the growth which has taken place in some important steel- 
works. A bibliography of over 000 referenees, chiefly to  articles in Stahl und Eisen is appended.

Tho book will repay study by all who are interested in the history and progress of the iron 
and steel industry.— A. R . P owell.

Cumulative Index of Metallurgical Abstracts Published in Vols. HI-V of M eta ls  
a n d  A llo y s , January 1932-December 1934. Pp. v  +  272. 1935. New 
Y o rk : K einholdPublish ingC om pany. ($10.00.)
Subscribers to the American periodical M etąls and Alloys will welcome this generał index to  

the contents of the three volumcs issucd in the years 1932-1934. M etals and Alloys contains, 
in addition to  original articles and critical summaries and translations of important articles 
published in tho well-known European scientiflc and technical journals,' extensive abstracts 
which covcr in  addition to the fields of ferrous and non-ferrous metallurgy, the literaturę of 
" process ” metallurgy. Tho yolumo, as its title implies, covers the abstracts section only.

The indcx is dividcd into four parts : (1) subject indcx for 1932 and 1933; (2) author indox 
for 1932 and 1933; (3) subjcct indcx for 1934; and (4) author index for 1934. I t  is, we fccl, 
unfortunate th at in ono volum e two entirely separate subject and two names indcxes should 
be published, as this neccssitates a double search for evcry entry to  be consulted.

The indcxing, in generał, appears to  havc been carcfully carried out, but the book often 
needs careful use if all referenees are to be found to tho subject sou gh t; for example, under the 
heading “ Extruslon ” (p. 27) there are only two entrlcs, but under “ Metals ” (p. 45) we find—  
“ Metals, extruslon, V. 3, p. MA 137 L /7 ,” an entry which is not to  be found under “ Extrusion.” 
We have noticed that in other cases the sainc applies. Tho numerous entries which are to be 
found under “  Metals ” arc unnecessary in a metallurgical index : the user of the index would 
naturally refer, for instancc, to  entries under “ Casting,” “ Deformation,” “ Fluidity,” “ Melt
ing,” <te., and not—to  givc another examplc— to find under “ Melting ” 4 entries with another 
and diflcrent 0 entrlcs under “ Metals.”

Metal Castings. B y H arry  L . Campbell. Med. Svo. Pp. ix +  318, w ith  174 
illustrations. 1936. New Y o rk : John  W iley & Sons, Inc. ($3 .00); 
L ondon: Chapm an & H all, L td . (155. net).
In spite of the inereasing competition from fabricated and wrought products, castings still 

occupy a vcry important place in the engineering world, and this volumc offers a wcll-planned 
and clcarly written survey of the materials, processes, and cquipment employed in tho metal 
casting industry in the United States of America. Thesc differ somewhat in detail from 
British practice, and it is instructive to contraśt the Iines of dcvelopment in the two countries. 
The bias is naturally m ainly ferrous, and in this respect the title  suggests a larger scope than 
the subject-matter actually covers, as m ost of the book is devoted to  sand-castings of iron and 
steel. The ono short chapter devoted to  non-ferrous alloys is quite inadeąuate, and an undue 
proportion of this smali space is given to anti-frictlon white m etals, which aro not normally 
regarded as castings. The alloys forming the bulk of the output of non-ferrous foundries arc 
each dismissed in a few lines, w hilst light alloys of aluminium and magnesium, and die-casting 
alloys are treated only a little more gcnerously. Two useful chapters aro devoted, respectively, 
to the design of metal castings and the comparative properties of cast metals.

The value of the book for reference purposes is enhanced by the appendix, in which aro 
collected the principal A.S.T.M. specifications for cast m etals and the A .F.A . methods for sand 
testing. A volume planned on the lines of this work, but devoted excluslvely to  non-ferrous 
metal castings, would be welcome.

The book is exccilently illustrated, well printed and bound. A short bibliography is to  be 
found a t the end of each chapter, but refers principally to  American publieations. The price is 
reasonable for a  text-book of this description.—J. E . N ewson.
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Foundry Work. B y R . E . W endt. T hird  Edition. Dem y 8vo. P p . xii +  240, 
w ith 208 illustrations. 1936. New Y o rk : McGraw-Hill Book Co., Inc. 
($2 .00); London : McGraw-Hill Publishing Co., L td . (125. net).
The third edition of this well-prepared little book has been brought up to date by the 

inciusion of recent dcvclopments in such matters as standard pattern colours, alloy iron and 
alloy steel castings, and mass-production foundries. The object of the book is to  provide an 
ćlementary text-book for scliools and colleges and apprentices in commercial shops, and the 
author, an instructor in foundry practice in an American University, has produced a volumc 
suitable for this purpose. The tex t is amplificd by numerous illustrations, and each cliapter 
concludes with a series of test ąuestions. The book is dividcd into four scctions : the first, 
Fundamental Principles, coyers lay-out, eąuipm ent, and sands; the second, Melting and Mlxing 
of Cast Irons; the third, Exercises in Bench and Floor Moulding and Foundry Control; and tho 
last, Non-Fcrrous Metal Founding and Glossary.

The non-ferrous section is quite subsidiary and the information given is so vague as to  be 
worthlcss, and in futuro editions this section should either be re-writtcn or entirely omitted. 
Adiniralty gun-mctal and aluminium bronze are not evcn mentioned.

The printlng and binding are good, but for students and apprentices the price appcars 
high.— J. E. N ewson .

Practical Design of Exhaust and Blower Systems. A H andbook on the Design- 
ing and Engineering of Blower System s in  whicli the Subjcct is T reated  in  a 
W ay th a t  th e  Man of L im ited E ducation  Can Comprehend and  U nderstand 
B oth  I ts  Meaning and  A pphcation. B y E . W. Favalora. D em y 8vo. 
Pp . ix +  274, w ith 91 illustrations. 1935. New Y o rk : E d . A. Scott 
Publishing Co., Inc. (S5.00.)
The object o £ tliis book is am ply cxplaincd In tlic sub-tltle and the author m ust bc compli- 

mented on the admirablc way in which ho has fultlllcd his mission. In many Industries tho 
menace of dust to  th e hcalth o l the workers is vcry serious, and in all industrial countries there 
are very stringent rcgulatlons coverlng its control. Again, many dusts and fumes contain 
eonstituents of commercial valuo the reeovcry of which is of importanee to tho economlcal 
running of the works. In this book the numerous types of exhaust and blower system s for 
dealing with dust and fume problems are admlrably explained and their operation described in 
elear and simple language with many examplcs from practice. The book is prof usely illustrated 
and contains numerous cliarts of value even to  skilled engineers; tho publishers have carried 
out their part of the work in a pralsoworthy manner and the book can be thoroughly recom
mended to works’ managera especially those controlling smali works. The price is vcry rcaBon- 
able.— A. It. P owell.

Sonderheft : Schweisstechnik U . 21 X  30 cm. Pp. 67, w ith 275 illustrations. 
1936. Berlin : V .D.I.-Verlag G .m .b.H . (M. 4.50.)
The flrst of these " Special Numbers ” devotcd to  welding, was published in 1920. The 

present issuc reviews the progress made sincc that date. I t  contains four groups of papers 
(for a list of which sco M et Abs., this vol,, p. 433), of which the second and third contain matters 
of non-ferrous interest— viz. (in German) “ Soldoring and Welding of U g lit  M etals,” by L. 
Kostosky; “ Welding and Solderlng of L ight M etals,” by  E . LUdcr; “ Surface Treatment by 
Welding Techniąue for Corrosion-Resistancc,” by A. l la t t in g ; and " Welding Techniąue in tlic 
Production of Metallic Coatings," by A. Matting.

These are concise statem ents of cxpcrience up to  date and, as such, will be found Yaluable by 
all wlio are interested in the subjects.— H . W. G. H ignett.

Cours de Soudure Electriąue & l’Arc. [M imeographcd.] I n  5 volumes. P p . 
522, w ith 436 illustrations. 1936. Paris : Ecole Supćrieurc de Soudure 
Autogcne, 32 Boulcvard de la Chapelle, X V IIIe . (250 franes.)
This is the flrst of the welding courses of the licole Supćrieure de Soudure Autogime to  be 

made accessible to  those who are unable to  attend tlie school. Although, as M. Granjon points 
out in a short preface, the tex t has been made as complete as possible, fuli beneflt cannot possibly 
be obtained from it  w ithout system atic laboratory work and practical training in manipulation. 
If the practical training given a t the Ecole Supćrieure is of the same standard as this text-book  
shows the lectures to bc, the students there are indeed fortunate.

Yolume I treats the fundamentals of electricity from the pohit of view of arc-welding— from 
tlie constltution of the atom  to magnetic stabllization of the welding arc. Yolume II  deals with 
electrodes and their coatings—manufacture, properties, and testing. Yolume I II  is devoted to  
practical considerations, such as preparation for welding, manipulative techniąue, and the 
calculation of welding costs. Yolume IV  reverts to  theory, the characteristics of d.c. and a.c .
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generatora being considered in detali. The first cliapter of Yolumc V deals w ith problems of 
Installation, inultl-operator lay-outs, and welding accessories; and, in the remaining chapters, 
autom atie arc welding, atomie hydrogen, and shieldcd arc processcs arc deseribed.

Throughout the work, emphasis is laid on the importance of first principles. An examplc 
of the careful treatm ent is the applieation of Gauss’ law to the analysis of test results.

These flvc volumes can bo highly recommended to  all interested in arc welding, and, in 
particular, to  all welding instructors. Although no complaint can rcasonably be made of the 
high price, ono fecls that it  should include a binding of greater durability. One looks forward 
with great interest to  the publicatlon of all the other welding courscs under the direetion of the 
Institut de Soudure Autogene.— H . W. G. H ig n e t t .

Oxy-Acetylene Welding and Cutting. By R obert H . H arcourt. D em y 8vo. 
Pp. xi -f- 131, w ith  34 illustrations. 1935. S tanford U niversity , C a l.: 
S tanford Bookstore. ($1.60.)
Tlils book ls lntcndcd for use in scliools and collcgcs, and contains tlie usual descriptions of 

blowplpes and accessories, instructlons in manipulation, aiul advice on tecliniriuc. In addition 
to  mild steel and cast-iron, the welding of stainless steels, copper, bronze, brass, Monel metal, 
aluminium, and lead is briefly consldcrcd.

The responsibility of the author of an elementary text-book is far greater than that of tlie 
writer of an advanccd monograph, the rcaders of which are expectcd to  cxercise critical discrimi- 
nation. I t  ls yery disturblng, tlierefore, to  (Ind in this primer no carefully considered exposition, 
but many mislcading statem ents and important omissions. For example, the relative advan- 
tages of high- and Iow-prcssurc blowpipcs are not sta ted ; the important features of tlie right- 
ward metliod are inlssed; an cxcess of acetylene is recommended for welding stainless steels, 
and a neutral or slightly oxidlzing flame for brass. S1.G0 is too much to pay for information of 
this kind.— H . W. G. IliONETT.

Spectrum Analysis with the Carbon Arc Cathode Layer (“ Glimmschicht ”).
B y L ester W . Strock, w ith a  Prefaco by  V. M. Goldschm idt. Med. 8vo. 
Pp . 54, w ith 20 illustrations. [1936.] L o n d o n : A dam  Hilger, L td ., 
98 K ing’s R d ., N .W .l. (5s. 8rf., post free.)
This book contains a description of tlie methods devclopcd by Professor Goldschmidt and 

his co-workers at G3ttingen for the spectrographic analysis of non-eonducting solids and  
powders and of the applieation of these methods to the analyses of rocks. The necessary 
apparatus is illustrated and deseribed in detail, and a  fuli account is given of tho cxpcrimcntal 
procedure w ith rcfcrcnce to numerous exampics. The book, which is beautifully prlntcd and 
Illustrated, should be of great service to  those interested in geochemlcal problems.

— A. R . P owell.

Glances at Industrial Research During Walks and Talks in Mellon Institute.
By E dw ard R . W eidlein and  W illiam A. H am or. Cr. 8vo. P p . x  +  238, 
w ith 26 illustrations. 1936. New Y ork : Reinhold Publishing C o .; L o n d o n : 
C hapm an and  H all, L td . (13s. net.)
This book is a collection of cssays, particularly in relation to  th e  Mellon Institute and the 

industrial fcllowsliip system  w hich it  orlginatcd. The success of th e Institute has been great; 
over two million stcrllng have been subscribcd by  Industry sińce its foundation, and last ycar 
as much as £200,000 was subscribcd. The magnifleent new buildings of the Institute, endowed 
by th e Mellon Brothers, have rcccntly been opened.

W hiist mainly devotcd to an account of American experience, th is  book should not fail to  be 
interesting and stim ulating to  European readers. The main sections arc : (1) the industrial 
researeh procedure of th e Mellon In stitu te ; (2) industrial researeh successcs and opportunities;
(3) Professional aspects of industrial researeh; (4) questionsin industrial researeh management, 
and (5) literary activitles In industrial researeh, including m ethods for th e lutroduction of new  
industrial produets. Another outstandlng fcature of th e book is a list of the main achicvemcnts 
of American cliem istry sińce 1914.

The authois, w lio liave been mainly concerned with industrial researeh of a physical and 
Chemical naturę, emphasizc tlie  growlng urgency of cmploying scientifle workers to  study the  
human factors in production, and point out th at only a trivial amount has been expcndcd In this 
direetion compared w ith w hat has been accorded to  the design and carc of machinery.

Chemical Synonyms and Trade Names. A Dictionary and Commercial Hand- 
book. B y W illiam G ardner. F ou rth  E dition, m uch enlarged. Med. 8vo. 
Pp. 495. 1936. London : Technical Press, L td . (31s. 6d.)
Instead of resetting the type w ith each new edition, the subject-matter of the first edition 

has been left practically intact and the new terms added in an appendix which in this edition
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has extcnded to 139 pages or more than a third of the original book so th at in effect we have 
two dictionaries in one, neccssitating for some references a double scarch. The subject-matter 
in the appendix appears to  livc up to tlie high standard of the main portlon of the work and 
covcrs rccently introduccd materials as well as those om itted from the first edition.

The revicwcr has only ono minor criticism to  make and th at is th at names of mincrals can 
scarcely bc termed 44 trade names,” especially as many of those included are scarcely more than 
curiosities w ith littlo or no commcrcial valuc. The deftnitions of a few of these are also mis- 
leading; thus, fcrrotantalite is said to  be columbitc, and a few are given a WTong formuła, 
thus psilomelanc is said to bc R 0 4M n05 where R  =  Mn, Ba, or Iva. Taken as a wliole, howcver, 
the book is a useful work of reference for the commcrcial man.— A. It. P o w e ll .

Annual Reports on the Progress of Chemistry for 1935. Issucd by  the Chemical 
Society. Volumo X X X II. D em y 8vo. P p . 527, illustrated . 1936.
L ondon: Tho Chemical Society, B urlington House, W .l. ( lOs. Gd. ;
l i s .  post free.)
The ramifleations of chem istry liavc bccomc so extcnsive and intricate tlia t it  is no longer 

possible to  survey th e whole fleid of progress from ycar to  year. In recent yolum es of the 
Chemical Society’s Annual Reports th e policy appears to have been to  covcr the major branches 
of tho science, but to  restriet tlie  report on each branch to  a few broad subjects of rcscareh. 
The result is a more readable type of report, w hich still contains som etliing of interest for 
inyestigators in every brancii of physical science.

Tlie metallurgist wili flnd in tlie yolume for 1935 much th a t he should read, partly bccausc it 
describes Progress in th e knowledgc of the fundamental properties o f matter, and partly bccanse 
certain sections liave a direct interest. H . J . J. Braddick has eontributed a chapter on radio- 
activ lty  and sub-atomic piienomena, some metallic salts arc discussed by S. R . Carter and 
W . Wardlaw, a section on non-ferrous alloy system s has been written by E. S. Hedges, and 
J . D . Bem ai lias eontributed a  section on crystal physics, in which special attention is given 
to  metals and alloys.— E . S. H edges.

Reports of Progress of Applied Chemistry. Volume X X .— 1935. D em y Svo. 
P p . 814. 1935. L o n d o n : Society of Chemical Ind u stry , 46-47 Finsbury
Sq., E.C.2. (12s. 6d.)
Tlie voium e for 1935 maintains the high standard th at has come to be expectcd of tlie 

Annual Reports of th e  Society o f Chemical Industry. Metallurgists will flnd much to interest 
theni, particularly in  th e  rcvicws on General P iant and Machinery, by II. W. Richards and 
J . In. Yowler; Fuel, by  1 .  E . W intcrbottom and A. H . R aine; Refractories, Ccramics, and 
Cemcnts, by J . II. Cheąters and W . j .  R ces; Iron and Steel, by C. 0 .  Bannister; Non-Ferrous 
Metals, by A. R . Powell; and Elcctro-Chemlcai and Eiectro-Metallurgical Industries, by 
J . W. Cutlibertson.— E . S. H edges.

Annual Sumy of American Chemistry. Volumo X . 1935. E d itcd  by 
Clarence J .  W est. P p . 487. 1936. New Y o rk : Reinhold Publishing 
Corpn. (§5 .00); London : Chapm an and  H all, L td . ($5.00.)
This Yolume contains only two sections of direct non-ferrous m etals interest, namely those 

on the application of X-rays in metallurgy (by Erie 11. Jette) and on the platinum m etals (by 
lialeigh Gilchrist); the former consists of only 5 pages w ith 09 references, but tlie latter extends 
ovcr 11 pages w ith 162 references and covers the chemistry, physics, and industrial uses of the 
metals in an interesting although brief manner. Of less direct interest to  the members of the 
Institute of Metals are the sections on analytical chemistry (15 pp.) and ferrous metallurgy 
(14 pp.).— A. l i .  P o w e ll .

Libraries for Scientific Research in Europę and America. By H . Philip S pra tt.
Pp . 227. 1936. London: G rafton & Co., 51 G reat Russell S t. (10.S. 6d. net.)
As a result of extensive travel and pcrsonal enciuiry, th e author licre provides a most useful 

review o f many of th e public libraries in th is  country, in Europę, and in America dcaling with  
the increasingly diflicult problem of assisting Science and Industry w ith inform ation. The 
Science Library, South Kensington, and its  loan system , which th e Institute of Metals finds so  
useful, is first described. The recent dcvelopment in  Paris of th e “ Maison dc la Chimie ”— the 
Institute’s m eeting place for th e  recent Autumn Meeting—is another of the numerous Institu- 
tions embraccd in th is  volum e. M ention should also be made of th e chapter on th e Libraries 
of Soviet Russia, and th e large section giving an account of th e more important libraries in the  
U.S.A.

The treatm ent of th e subject is particularly useful, for th e author has approached it in the 
dual capacity of a librarian and a scientific worker.
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Kelly’s Directory o£ the Engineering, Hardware, Metal, and Motor Trades.

Twenty-Second Edition. 6£ in. X 10J in. P p . lvi -j- 2716 -f- 154. 1936.
London : K elly’s D irectories, L td . (50.S. post free.)
This edition is ninety pages larger than the previons edition (which was ievlewed in Met. 

Abs., 1934, 1, 650) and includes for th e llrst tim e particulars of clectric lighting, power and 
traction undertakings.

The Directory embraces England, Scotland, and W ales. I t  contains th e names and addresses 
of those engaged in the varlous trades indicated by its title , both the manufacturing and selling 
branches being adequately dealt w ith .

The following lieadings (sclccted from a total of ovcr 2000) give an indication of th e wide 
scopc of the information supplled :— Aerial Kopeway Contractors; Aircraft Manufacturers; 
Boilcr Makers; Colllery Proprictors; Cycle Agents and Dealera; Electrical Instrument 
Manufacturers; Electric Lighting, Power and Traction Undertakings; Gas W orks; Iron- 
mongers (both Wholesale and retail); Motor-Car Manufacturers; Motor Engineers and Garages; 
Railway Plant Contractors, and Tool Dealera. The m etal Industries are well represented; 
thus the names of individuals and firms connected w ith aluminium 1111 five columns, brass ten, 
copper and zinc three cach, the latter including " zinc nail makers, rolling mills, smelters and 
workers.” A detailed elassifleation w ith necessary modiflcations for each metal, is followed 
throughout a valuable seetion o f tlie Dircctory.

The book comprises the following Information : (1) the names for cach county, arranged 
alphabetically under th e towns and villages; (2) an alphabctical elassifleation of trades-for 
ho London postał district, with the names arranged under each trade heading in alphabetical 

order; (3) a similar elassifleation o f trades for the rest of England, Scotland, and Wales.
Among th e special sections is an alphabetical list, covering 118 pages, of th e names of 

some 10,000 brandcd articles and specialities used in th e engineering and allied tradęs, together  
w ith the names and addresses of th e manufacturers.

Kelly’s Directory o£ Merchants, Manufacturers, and Shippers of the World.
F iftie th  E dition . 8J X 10Jt- in. In  tivo volumes, Yolume I .—Pp. 1950.
Volume I I .— Pp. 2166. L o n d o n : K elly’s D irectories, L td . (64s. post
free.)
The Dircctory consists of two volumcs, the first containing information concerning all the 

couutries o£ the world cxccpt the British Empire, with which tlie second volumcs deals. 
Volume I  is divided by continents as follows : (a) Europę, (b) Asia, (c) Africa, (d) America 
(Central, North, and South) and tlie W est Indies. The division for each contincnt contains in 
alphabetical order sections for the countrics which form part of that contincnt. The seetion for 
each country contains In alphabetical order sub-sections for the towns ln that country. The 
sub-section for cach town is divldcd in  its tu m  into trade hcadlngs arranged in alphabetical 
order, and under the trade lieadings are given in elear fashion the names and addresses. ł ’or the 
United States of America there is a generał trade elassifleation, where the names of those 
engaged in any trade throughout the country appear in one alphabetical list under the heading 
referring to  their trade.

The second yolum e, deYOted to tlie British Empire, is divided as follows : (a) Great Britain 
and Ireland; (6) the British Dominions, Colonics, Possessions, Protcctorates, and Territorics 
under British Mandate (1) in Europę, (2) in Asia, (3) in Africa, (4) in America, (5) in Australia, 
and (0) in New Zealand. The seetion for Great Britain and Ireland is dividcd into three parts : 
England, Scotland, and Wales (cxcept London); London; Ireland. Each part contains an 
alphabetical list of flrms, a elassifleation of the flrnis under the trade lieadings, a list of tcle- 
graphic addresses, and separato lists of the exporters and importera arranged alphabetically 
under the lieadings of goods in which tliey  deal. The pages coloured green a t the end of the 
seetion for Great Britain and Ireland contain reproductions of trade marks. The indexing, 
which is in four languages, is very complete, and makes reference of any kind a very easy 
m atter.

Planes Directory of the Ayiation and Allied Industries. D em y 8vo. Pp. 
xxviii +  333. 1935. L ondon : P lanes Publishers, L td ., 4  Jolm son’s
C ourt, F leet S t., E.C.4. (12s. Gd.)
This book— the flrst edition to be issued—is set out in six sections : (i) commercial (names, 

addresses, and descriptions of firms); (ii) brand and trade names (the names of makers are 
given); (iii) generał (names of coinmercial and private aircraft owners, flying clubs, flying 
schools, airports, and aerodromes in Great Britain); (iv) classifled trades; (v) overseas and 
foreign (air transport companies, aerodromes, constructors, suppliers of materials, Ac., by 
countries); (vi) generai information. Each seetion is printed on a dilferently coloured paper.

The book should prove most uscful for reference purposes to  all concem ed with the aircraft 
industry.
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S y m b o l s  a n d  A b b k e y i a t i o n s  U s e d  tn  T e x t .

A. Angstróm units.
abs. absolute.
a.c. altcrnating current(s).
amp. ampfere(s).
amp.-hr. ampóre-hour(s).
A.W.G. American wire-gauge.
Bć. Baumś.
B. & S, Brown & Sharpe (gauge).
B .H.P. brake horse-power.
B.O.T. Board of Trade.
B .th.u. British thermal units.
B.T.U. Board of Trade unit.
B.W.G. Birmingham wire-gauge.
C. centigrade.
cal. calorie(s).
c.o. cubic centimetre(s).
cg- centigramme(s).
c.g.s. centimetre-gramme-sec.ond.
cm. centimetre(s).
om .2 square centimetre(s).
om.3 oubic contimetre(s).
coeff. coefficient(s).
const. constant(s).
c.p. candle-power.
C.T.U. centigrade thermal units.
-cwt. hundredweight(s).
d density.
d.c. direct current(s).
dg. decigramme(s).
diam. diameter(s).
dm. decimetre(8).
dm.2 sąuare decimetre(s).
dm.3 cubio decimetre(s).
e.m.f. electromotive force(s)
F. Fahrenheit.
ft. foot; feet.
f t .2 sąuare foot.
ft.3 cubio foot.
ft.-lb. foot-pound(s).
gali. gallon(s).
grm. gramme(s).
H .-F. high-frequency.
H-ion. hydrogen ion.
H .P. horse-power.
H.P.-hr. horse-power hour(s).
lir. hour.
hrs. hours.
in. inoh; inches.
in .a square inch.
in.3 cubic inch.
in.-lb. ineh-pound(s).
I.S.W.G., Imperial standard wire-gauge.
K. absolute temperature (scalę), 

kilogramme-degree-centigrade 
heat unit (=  3-97 B.th.u.).

K.C.U.

kg. kilogramme(s).
kg.m. kilogramme-metre(s).
km. kilometre(s).

km.2 square kilometre.
kv. kilovolt(s).
kva. kilovolt-ampere(s).
kw. kilowatt(s).
kw.-hr. ldlowatt-hour(s).
Ib. pound(s).
L.-F. low-frequency.
m. metre(s).
m .2 square metre(s).
m.3 cubio metre(s).
m.amp. milliamp^re(s).
max. masimum.
mg. mUligramme(s).
mm. millimetre(s).
mm.2 square millimetre(s).
mm.3 cubic millimetre(s).
m.m.f. magnetomotiye force(s).
m fi millimicron.
m.v. millivolt(s).
N. normal.
N.T.P. normal tomperature and pres

sure.
oz. ounce(s).
P.C.E. pyrometric cone equivalent.
p.d. potential difference.
p.p.m. parts per million.
R. Rćaumur.
r.p.m. revolutions per minuto.
sp. gr. specific gravity.
sq. square.
V. volt(s).
va. volt-amp6re(s).
w. watt(s).
w.-hr. watt-hour(s).
w.p.c. w atts per candle.O degree(s) (arc or temperature).
% per cent.
A wave-length.
M micron.

1 millionth micron =  O l A.
n ohm./ minutę of the aro.// second of the arc.
< A <  B donotes th a t A is less 

than B.
> A >  B denotes th a t A is 

greater than B.
< negative of < ;  A <  B de

notes th a t A is not less 
than  B.

< eombination of <  and = ;  
A <  B denotes th a t A is 
equal to or less than B.

=!- is not equal to.
a identically equal to.
= approximately (or essentially) 

equal to.


