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♦Researches with Pure Alum inium  Wire of High Tenacity. H . Rolirig and 
K . Schonherr (A lum in ium , 1936, 18, (8), 374—375).— Specimens of alum inium  
wire containing iron 0T 6 and  siiicon 0 '10%  and  haying a tensilo streng th  of 
28-8 kg ./m m .2 w ith  an  elongation o f 0-2%  wero k ep t for yarious periods a t  
75°, 100°, and  130° C. and  tho tensilo properties determ ined from tim e to  tim e. 
A t 75° C. th e  tensilo streng th  decreased to  25-7 kg ./m m .2 in  16 days and 
to 25-5 kg ./m m .2 in  40 days, while tho  electrical conductiv ity  increased by
1-4%. A t 100° C. th e  streng th  decrcased rapid ly  a t  first then  m uch more 
slowly to  22-1 kg ./m m .2 a fte r 30 days, and  a t  130° C. i t  had  decreased to  
20-2 kg ./m m .2 after less th an  3 days. F rom  tlieso results i t  is concluded th a t  
the m etal had  been heated  a t  too high a tem peraturo  during th e  early  stages 
of rolling and  th en  cooled ąuickly so th a t  Silicon was retained  in  supersatu rated  
solid solution, thus giying rise to  th e  unusually  high tensilo stren g th  of tho 
drawn wire.—A. R . P .

The Cold-Working o! Metals and Its Influence on the Quality of Aluminium.
------ (Z. Metallkunde, 1936, 28, (8), 240-242).—Curves are given showing the
chango in  tensilo strength , hardness, and  elongation of 99-7% alum inium  
with tho degree of reduetion b y  cold-rolling. The change in  properties is moro 
m arked the th inner and  tho narrow er is the starting  sheet.—A. R . P .

♦The Behaviour of Three Single Crystals of Aluminium in Fatigue under 
Complex Stresses. H . L. Cox and W. J .  Clenshaw (Proc. Roy. Soc., 1935, [A], 
149, (867), 312-326).—The developm ent a t  tho N .P .L . of a  new ty p e  of com- 
bined flexural and  torsional fatigue testing  machino m ade i t  possible to  carry  
out tests under a ltem ating  flexural stresses on single crystal specimens. Threo 
single crystal specimens, all o f tho samo orientation, were tested , one under 
altem ating flexural, one under a ltem ating  torsional, and  th e  o ther under a 
combination of a ltem ating  torsional and  a ltem ating  fiexural stresses. The 
distribution of slip bands on each specimen was entircly  in  accordance w ith  th a t  
predicted from th e  calculated yalues of the  shear stresses according to  tho 
resolyed shear stress law, and  th e  results thus afford eyidence of th e  yalid ity  of 
this law in cases where th e  stress d istribution  is no t simple. M easurements of 
the m ean slip-band spacing were m ade and  th e  relation  between m ean slip- 
band spaeing and  th e  value of the resolyed stress was examincd. The fracturo 
of the specimens is shown to  occur in tho norm al m anner by th e  developm ent of 
cracks formed on th e  site o f th e  previous lieayy slip, and  the dependence of 
failurc on th e  yalue of the  resolyed shear stress is dem onstrated.—S. G.

*The Influence of Sodium and Calcium on Industrial A luminium. B. F . 
Grashtchenko and  V. D arovski (Legkie M etalli (Light Metals), 1936, (1), 
17-37).— [In  Russian.] Alloys w ith  up to  0-1% sodium were prepared from 
alum inium containing S il ic o n  0T -0-58 and  iron 0-14-l-5% , the  am oun t o f  
sodium retained inereasing w ith  the percentago of im purities. U p to  0-04% 
sodium had  scarcely any  influence on the  m cchanical properties, b u t larger 
amounts slightly reduced tho hardness w ithout affecting tho tensile streng th , 
and produced severe intercrystalline corrosion. U nder tho microscope th e  
sodium particles appeared as dark  spots in  the corrosion centres. The

♦ Denotcs a  paper describing the results of original researeh. 
t  Denotcs a first-class critical review.
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sodium  conten t was unaffected by annealing a t  480° C., b u t could bo reduced 
to 0-012% by  repeated  fusion. Up to 0-15% calcium only sliglitly affccted 
tho m echanical properties of alum inium  a t  tem peratures up  to  480° C., pro- 
v ided th a t  the Silicon did no t exceed 0-5% . W ith  a  lower Silicon and  higher 
calcium conten t th e  m echanical properties are som ewhat im proved, b u t tlie 
lim iting overheating tem peraturo  is reduced, tho effect being incrcased by 
iron. Calcium reduces the resistance of alum inium  to  corrosion. I t  is con- 
cluded th a t  industrial alum inium  should contain n o t more th an  0-1%  calcium, 
or no t more th an  0-08% if up  to  0 '04%  sodium  is also present.—D. N . S.

fProperties and Alloys of Beryllium. Louis L. S to tt (Metals Technology, 
1936, 3, (5), 17 p p . ; and  A .l .M .M .E . Tech. Publ. 738).—The physical proper- 
tics of beryllium  are described aud  tabu la ted . Beryllium -rich alloys have no 
commercial applications, b u t its  alloys w ith  copper, nickel, and  iron, or w ith 
more complex alloys o f these elem ents, have im p o rtan t applications and  
rem arkable m echanical properties. D a ta  for th e  m echanical properties 
(tensile streng th , ductility , and  hardness) aro given for a  num ber o f alloys, 
together w ith  th e  effects on th e  electrical conductivities of the  copper-base 
alloys. The uses o f the alloys are also briefly indicatcd.—W . H .-R .

♦Absolute Photoelectric Yield of Beryllium, Magnesium, and Sodium. 
M arvin M. M ann and  Lee A. D uBridge (Phys. Rev., 1936, [ii], 50, (4), 398).— 
A bstract o f a  paper read  before th e  American Physical Society.—S. G.

*The Electrical Resistance of Bismuth Single Crystals [Containing Lead, Tin, 
Antimony, or Tellurium]. Alfred B. Focke and  Jo h n  R . H ill (Phys. Rev., 
1036, [ii], 50, (2), 179-184).— Single-crystal rods of b ism uth  containing up to  
0-81 atom ic-%  of lead, tin , antim ony, or tellurium  were prepared w ith  tho 
principal axis parallel and  perpendicular to  th e  axis o f th e  rod,, and  the 
electrical resistances were m easured a t  tem peratures betw een — 185° and  
+  100° C. T he addition  of lead or tin  to  b ism uth  causes a  m arked inerease 
in  th e  electrical res istance ; th e  inerease is greater th e  larger the  am ounts of 
th e  im purity  provided th a t  recrystallization w ith  th e  p recip itation  of a  second 
constituen t does no t occur. The addition  of tellurium  usually causes a  
decrease in resistance un til th e  po in t a t  which a second constituen t is p re­
cip itated . The effect of antim ony is com plicated. These results are explained 
on th e  basis of th e  theory  of H . Jones (Met. A bs., 1935,2, 681), and  th e  approxi- 
m ate  solubility lim its o f tin , lead, antim ony, and  tellurium  in solid b ism uth  are 
estim ated.—W . H . R .

Investigations on Bismuth Crystals. II.—Change of the Thermoelectric 
Power in Transverse Magnetic Fields. E . Griineisen and  J .  Gielessen (A nn. 
P hysik, 1936, [v], 27, (3), 243-255).—v. G.

*The Theory of the Galvomagnetic Effects in Bismuth. H . Jones (Proc. Roy. 
Soc., 1936, [A], 155, (886), 653-663).—Calculations are mado of the  change of 
resistance in  a m agnetic field and  of the H all coeffs. o f bism uth single crystals. 
The estim ate of the num ber of electrons overlapping th e  principal Brillouin 
zone for bism uth, previously giyen to  account for th e  diam agnetic properties, 
is shown to  lead to the  very  large galvom agnetic effects which are obscrved. 
M inutę traces of im purity  in  bism uth are shown to  liave very  g reat effect on 
th e  galyom agnetic properties, particulariy  a t  high magnetic field strengths. 
In  th is w ay th e  yariation  of the H all coeff. w ith field streng th  is explained, and 
fair agreem ent is obtained betw een th e  calculated change of resistance a t  
various fields and  K apitza’s observations.—S. G.

Calcium. A. Schubert (Russlco-Germanskiy Yestnick N a u k i i  T ehniki 
(Deut.-russ. Z . W iss. Tech.), 1936, (5), 3-7).— [In  Russian.] A  review.—N . A.

*The Sorption of Hydrogen and Deuterium by Copper and Palladium. I.— 
The Behaviour of Copper and Copper Oxides. H. W. Melvillo and  E rie K . 
R ideal (Proc. Roy. Soc., 1935, [A], 153, (878), 77-88).—Tlie following hetero- 
geneous reactions o f hydrogen and deuterium  are inyestigated  w ith  these
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results : CuO is reduced by  atom ie hydrogen and  deuterium  a t  20° C. a t  th e  
same ve)ocity. This is in  agreem ent w ith  previous experim ents showing th a t  
free atom s of hydrogen and  deuterium  reaet a t  identical velocities. CuO is 
more rapidly  reduced by hydrogen th a n  by deuterium  a t  lu6°-269° C. The 
difference in  energy of activation  is 0 4  k.cal. This is also in  agreem ent w ith 
the observation th a t  hydrogen reduces simple molecules on a m etal (nickel) 
surface more ąuickly th a n  deuterium . H ydrogen an d  deuterium  are sorbed 
by and desorbed from copper a t  th e  same velocity a t  71°-200° C., cxeept th a t  
a t higher tem peratures hydrogen is sorbed slightly more ąuickly.— S. G.

*The Sorption of Hydrogen and Deuterium by Copper and Palladium. H.—The 
Sorption by Palladium and Diffusion Through Copper. H . W. Melville and  E . K . 
Rideal (Proc. Roy. Soc., 1935, [A], 153, (878), 89-103).—Cf. preceding abstract. 
The diffusion o f hydrogen and  deuterium  th rough  palladium , copper, and  
nickel is investigated a t  150°-350° C. and  a t  pressures from 1 to  200 mm . F or 
each m etal hydrogen diffuses more ąuickly, th e  difference in energy of activa- 
tion for diffusion being 0-8 for palladium , 0-6 for nickel, and  0-8 k.cal. for 
copper, respectiyely. The copper and  nickel are supported  on palladium . 
In  copper i t  is shown by employing composite films C u-P d-C u  and  P d -C u -P d  
th a t the rate-determ ining step , and  therefore th e  step  responsible for the 
difference in  th e  velocity o f diffusion, is n o t due to  any  process connected w ith  
the gas-m eta l interface. W ith  palladium  m easurem ents of the  solubility o f the 
two isotopes are also m ade, hydrogen being th e  m ost soluble. Combining these 
results w ith  th e  diffusion m easurem ents i t  is shown th a t  th e  difference in  
velocities o f diffusion is due p artly  to  the g reater solubility  as well as to  tho 
greater m obility  o f hydrogen on palladium . P o ten tia l barriers are con- 
structed from  diffusion and  solubility d a ta , and  i t  is shown th a t  there  exists a 
definite barrier for th e  penetra tion  of hydrogen from  the 'surface to  th e  in terior. 
The barrier has th e  same height for bo th  hydrogen and  deuterium  and  a  
mechanism for tho transfer o f gas is suggested.—S. G.

fThe Failure of Lead by Creep. J. N eill Greenwood (Proc. A ustralasian  
Inst. M in . M et., 1935, (100), 477—197).— From  a  critical review o f  recent w ork 
and from th e  results o f expcrim ents w hich are n o t y e t com pleted, evidence is 
adduced to  show th a t  lead  can fail by  in tercrystalline cracking b y  the  applica­
tion of a  steady  stress in  a ir and  th a t  a t  operating stresses i t  is probable th a t  
this cracking is accom panied by  less generał d istortion  th a n  occurs a t  500 lb ./ 
in.2 and th a t , therefore, th e  possibility o f failure occurring is n o t a  rem ote one 
even in  the absence of v ibration  or corroding liąuids. T he ra te  o f creep of 
lead a t  stresses below 500 lb ./in .2 is very considerably influenced by  its  previous 
therm al and  m echanical trea tm en t and  by very  slight changes in  com position ; 
thus even m inutę inereases in  th e  silver, zinc and , m ore especially, in  the 
bism uth, antim ony, and tellurium  contents o f comm ercial lead produce a 
considerable increase in  th e  ra te  of creep, a lthough a sim ilar effect is obtained 
by rem oval of the ordinary im purities in  lead.—A. R . P .

*0n the Conduction of Heat by Some Metals at Low Temperatures [Lead, 
Copper, Tungsten]. H . B rem m cr and  W. J .  de H aas (Physica, 1936, 3, (7), 
672-686; and  Comm. K . Onnes Lab. Leiden, No. 243a).—[In  Englisli.] The 
heat conductivity  was determ ined for lead, copper, and  tungsten . F o r lead 
an increase o f th e  hea t resistance is found a t  very  low tem peratures. This 
resistance is higher in  th e  superconductive s ta te  th a n  in  tho s ta te  in  which 
superconductivity has been disturbed by m eans o f a m agnetie field. This is in  
complete agreem ent w ith  th e  results for o ther puro superconductive m etals. 
The so-ealled ideał resistance o f copper is still decreasing a t  th e  lowest tem ­
peraturo a t  w hich the  determ inations have been carried ou t. I t  is p ropor­
tional to  2 '2’1. The ideał resistance of tungsten  approaches a  minim um  value.
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♦The M agnetization Curves o£ a Superconducting [Lead] Sphere and Ring.
D . Shoenberg (Proc. Roy. Soc., 1936, [A], 155, (886), 712-726).—The (diamag- 
netic) m agnetization curve of a  superconducting pure lead sphere is m easured 
b y  the F arad ay  m ethod. The m agnetization curves o f a  lead crystal sphere 
and  an  im pure lead sphere are also m easured, and  th e  m agnetization of an 
anchor ring of pure lead is described. The results are discussed in  connection 
w ith  tho interm ediate sta te  recently  proposed by Peierls.—S. G.

♦Determination of the H eat Resistance of Mercury a t the Temperatures 
Obtainable w ith Liąuid Helium. W . J .  de H aas and  H . B rem m er (Physica, 
1936, 3, (7), 687-691; and  Comm. K . Onnes Lab. Lciden, No. 243b).— [In  
English.] A  new appara tu s is described for the determ ination  o f th e  heat 
resistance of pure m ercury. The m easurem ents show th a t  even this very  pure 
substance has a m inim um  yalue for its  hea t resistance though  th is is found a t 
a  very Iow tem peratu re (3-8° K .). M ercury shows a  deerease of hea t resistance 
when superconductiyity  is d isturbed by  m eans of a  m agnetic field, ju s t as the 
o ther pure superconductiye m etals do.—S. G.

♦The Relation Between Electron Field Emission and Contact Eleetromotiye 
Force for Liąuid Mercury. D an H . Moore (Phys. Rev., 1936, [ii], 50, (4), 344- 
347).—The relation  betw een the  contac t eleetrom otiye force and  the  impulsive 
po ten tia l necessary to  in itia te  a  yacuum  spark  has been studied for a  liąuid 
m ercury cathode. F o r im pure m ercury no definite relation  could be found, 
w hilst for purified m ercury th e  relation  betw een th e  w ork-function and  the 
breakdow n field was only in  qualita tive, and  n o t in  q u an tita tive  agreem ent 
w ith theory .— W . H .-R .

Puriflcation of Mercury. Biagio Pesce (A nnali chim. applicata, 1936, 25, 
654-657; G. Abs., 1936, 30, 5844).—Two distillations, boiling w ith  con- 
een tra ted  sodium hydroside, and  about 30 washings th rough  a  column of 
dilute n itric  acid are reeom mended. The sp. gr. is checked w ith  a  special 
pycom eter to  0 0002 grm .—S. G.

♦The Transition Between the Superconductiye and the Normal State. I .— 
Magnetic Induction in  Mercury. K . Mendelssohn (Proc. Roy. Soc., 1936, [A], 
155, (886), 558-570).—The change of induction of long-shapcd m ercury 
specimens is investigated w hen passing from th e  norm al to  th e  superconductiye 
s ta te . E xperim ents a t  constan t tem peraturo and  constant field were carried 
ou t separately. A n arrangem ent is described w hich perm its tho tem perature 
to  be k ep t constant to  less th an  0-005° during th e  whole experim ent. The 
change in  induction from  zero to  its  norm al yalue when passing from  tho super­
conductiye to  the  norm al sta te  is found to  be discontinuous w ith in  th e  limits 
of accuracy. W hen passing from  th e  norm al to  the superconductiye s ta te  a 
more gradual change of induction is observed. This “  hysteresis ” is discussed 
w ith  respect to  a  possible “  supcrcooling ”  from the norm al in to  tho super­
conductiye sta te . A change of induction  in  tim e w ith  constan t yariables of 
s ta te  (tem perature and  m agnetic field) is observed. This tim e effect cannot be 
explained by secondary causes, b u t seems to  be a  peculiarity o f th e  transition  
betw een th e  superconductiye and  th e  norm al sta te  o f the mechanism.—S. G.

♦Hydrogenation by Adsorbed Hydrogen Atoms. K . S. Ablezova and  S. Z. 
Roginskii (Dokladi A kadem ii N a u k  S .S .S .R . (Compt. rend. Aead. Sci. U .R .S .S .),
1935, 1, (7/8), 490-492 (in R ussian), 492-493 (in G erm an); C. Abs., 1935, 29, 
6826).—M etal films th a t  a re  com pletely incapable of catalyzing tho combination 
of ethylene and  hydrogen molecules will, when covered a t  — 180° C. w ith a 
layer o f adsorbed hydrogen atom s, effect th e  hydrogenation a t  or below room 
tem perature . F u rth er, if  ethylene is added a t  liąu id  a ir tem peratures to  a  fresh 
film of nickel sa tu ra ted  w ith  atom ie hydrogen, the ethylene rem ains adsorbed 
even on w arm ing th e  film to  room  tem perature , a lthough in  th e  absence o f tho 
layer o f atom ie hydrogen neither ethylene nor e thane is appreeiably adsorbed 
by th e  nickel film a t  room  tem perature .— S. G.
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♦Magnetization of Niekel under Compressive Stresses and the Production of 

Magnetic Discontinuities [B arkhausen Effect in Niekel]. C. W . H eaps {Phys. 
Rev., 1930, [ii], 50, (2), 176-179).—Tho m agnetization of niekel bars under 
compression has been studied  a t  stresses up  to  10 kg./m m .2. A  stric tly  rect- 
angular hysteresis loop eannot be obtained by  compression alone, although an  
approxim ation to  th is shape can be obtained by  using sufficiently high pres- 
sures. The B arkhausen effect is n o t m uch affected by  compression alone. In  
an elastically b en t wire, m uch sm aller stresses produce large m agnetic 
discontinuities, b u t a  eomposite specimen consisting of a  niekel bar fe e d  inside 
a  niekel tube so th a t  th e  bar is in  compression and  the  tube in  tension behaves 
similarly to  unstressed m ateriał. The existenee of contiguous compressed and 
stretched regions appears necessary for th e  appearance o f th e  large discon­
tinuities, and  th e  w ay in  w hich theso discontinuities are produced is 
discussed.—W . H .-R .

*Reversible Change of Therm al Energy Accompanying Adiabatic Change of 
Magnetization in  Niekel. T. C. H ardy  {Phys. Rev., 1936, [ii], 50, (4), 395).—  
A bstract o f a  paper read  before tlie A m erican Physical Society. The experi- 
m ental m ethod devised b y  A. Townsend {Met. A  bs., 1935, 2, 139) has been so 
improved as to  perm it a  stu dy  of th e  m agneto-caloric effect in  m aterials for 
which tho to ta l hysteretic energy increase is sm ali in  com parison w ith tho 
reyersible therm al energy changes which occur during a  h a lf  cycle o f m ag­
netization. The specimen of niekel exam ined by  H . was th e  sam e as th a t  used 
by Townsend, except th a t  i t  had  been annealed a t  1100° C. for 2 hrs. in  
hydrogen a t  a tm . pressure and  cooled to  room tem peratu re  in  10 hrs. The 
hysteresis loss per ha lf cycle is approx. 1200 ergs/cm .3. As th e  m agnetization 
is decreased from  near sa tu ra tion  to  approx. th e  knee o f tho m agnetization 
curve, th e  therm al energy decreases alm ost lincarly w ith  m agnetizing field 
by the am ount, 9000 ergs/cm .3. Bclow th e  kneo of tho curve, th e  m ag­
netization decreases rapidly  to  zero and  the  therm al energy decreases by  an  
additional 16,000 ergs/cm .3. On rem agnetization th e  same process is reverscd, 
except for th e  addition  o f th e  hysteresis heat, which appears in th e  region of 
most rap id  yaria tion  of m agnetization  w ith  field. T hroughout th e  entire 
process the deerease o f therm al energy is several tim es greater th a n  the 
extem al w ork done by  th e  specimen on th e  m agnetizing eurrents.—S. G.

On the Effect of Tensile Stress on the M agnetization [of Niekel] above the 
Curie Point. G ertrud  Scharff {Ann. Physik, 1936, [v], 25, (3), 223-232).—  
Tensile stresses have no effect on tho Curio p o in t o f niekel.— v. G.

The Magnetic Behaviour of a Niekel W ire under Great Torsion. R ichard  
Gans {Ann. P hysik, 1936, [v], 25, (1), 77-91).—The obseryed m agnetic effects 
of torsion on niekel are explained theoretically.—v. G.

*On the Mechanism of Displacement of Noble Metals from  Solutions of Their 
Salts by Hydrogen under Pressure. I .—Displacement of Palladium  from 
Solutions of Palladium  Chloride. V. V. Ipa tiev  and  V. G. Tronev {Dokladi 
Akademii Nazik S .S .S .R . {Compt. rend. Acad. Sci. U .R .S .S .) , 1935, 1, 622- 
624 (in Russian), 624-626 (in German)).— S. G.

*0n the Mechanism of Displacement of Noble Metals from Solutions of Their 
Salts by Hydrogen under Pressure. H .—Displacement of Noble Metals from 
Solutions of HoPtClg, H2IrClc, Na.,IrCl6, and Na,RhCla. V. V. Ip a tiev  and 
V. G. Tronev (Dokladi Akadem ii N auk  S .S .S .R . {Compt. rend. Acad. Sci. 
U .R .S .S .), 1935,1, 627-629 (in R ussian), 629-632 (in German)).— S. G.

♦Normal Energy Distribution of Photoelectrons from  Potassium  Films as a 
Function of Tem perature. C. L. H enshaw  {Phys. Rev., 1936, [ii], 50, (4), 398). 
—A bstract o f a paper read  before the American Physical Society.—-S. G.

♦Transition Phenom ena in the Condensation of Silver Vapour on Clean and 
Gas-Covered Tungsten. Milo B. Sampson and  P au l A. A nderson {Phys. Rev., 
1936, [ii], 50, (4), 385).—A bstrac t o f a  paper read  before the  A m erican Physical
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Society. In  a  tubo w hich had  been subjected  to  scverc out-gassing, sealed 
from  the  pum ps, and  gettered  w ith  yaporized barium , duplicato tungsten  
filam ents, dissim ilar only w ith  rcspect to  the  condition of the ir surfaces, were 
bom barded w ith gas-free silver yapour supphed by  a  m olybdenum  foil ovcn 
w hich could itself be thoroughly outgassed by  flashing. One of the  tungsten  
filam ents was cleaned by  flashing a t  2800° K ., while tlio o ther was allowed to 
re ta in  the oxygen coating which persists a fter flashing a t  1400° K . P erm anen t 
condensation of silyer on the  gas-covered filam ent occurred only a fter its 
tem perature  had been dccrcased to  900° K . and  typ ical transition  effects 
appeared. A t the same yapour stream  in tensity  perm anent condensation on 
tho clean tungsten  occurred a t  1220° K ., approxim atcly th e  tem peratur^ o f the 
yaporizing oven, and  none o f the characteristic critical phenom ena could be 
detected. I t  is probable tlia t transition  (“ critical tem pera tu re  ” ) effects in  the 
condensation o f m etal on m etal as observed by E sterm ann , Cockcroft, and 
others are conditioned by th e  presence o f surface films of gas and  yapour and 
disappear when such films are rem oved.— S. G.

*Preparation of Silyer Sheet. The Tensile Properties of Sheet of Commercial 
Silver Alloys in Relation to the Method of M anufacture. H . Moser an d  E . R aub  
(M itt. Forschungsinst. Edelmetalle, 1936, 10, (2/3), 19-26).—The effects of 
rolling, forging, and  forging and rolling on the  tensile properties o f 835- and 
925-fine silyer sheet prepared from fiat skillets and  round bars are  shown in 
tables and  diagrams. In  all cases considerable yariations were observed in 
parallel tes ts so th a t  generał conclusions could n o t bo draw n from  tho results. 
U sually, howeyer, sheet of 835-fine silyer prepared from fiat skillets showed a 
higher tensile streng th  and  yield po in t b u t a  sm aller elongation th a n  th a t  
prepared from  round  b a rs ; these differences tendcd  to  become sm aller tho 
greater th e  am oun t o f work p u t in to  the m etal. In  tho case of 925-fine silyer, 
only the elongation behayed similarly, th e  tensile streng th  an d  yield poin t 
yarying little  w ith  the m ethod of preparing th e  sheet. Lower tensile properties 
wero obtained by  ho t forging than  by  rolling, b u t rolling after forging rem oved 
these differences. Oxide films produced by intcrm ediato anneals had  no 
effect on th e  finał properties o f th e  sheet proyided th a t  they  were n o t allowed 
to  become too thick.—A. R . P .

*The Form ation of Blistery Silyer. E rn s t R aub , F ritz  D istel, and  Alice 
Schall (Z. Metallkunde, 1936, 28, (9), 253-257).—The gases which cause blisters 
to  form in annealed silyer sheet havo been analyzed a fter expelling them  by 
fusion in  vacuo. F rom  a  10 : 90 copper-silver alloy m elted in a  graphite 
crucible in  a  coke fire th e  occluded gas consisted of su lphur dioxide 41-48, 
carbon dioxide 28-31, w ater 24—30, and  nitrogen 0 -6 %  ; th e  corresponding 
figures for the same alloy m elted in  an oil-fired furnace were 62-68, 3-6 , 29-30, 
and  0 -2 % , and  in a  gas-fired furnace 6 2 -64 ,19 -20 ,11 -13 , and  0 -5 % . F rom  a 
20 : 80 copper-silver alloy m elted in a  coke-fired furnace in  such a w ay th a t  the  
furnace gases were draw n over the surface and  then  cast through a  luminous 
gas flame, th e  gas ex trac tcd  contained carbon monoxide 45-8, hydrogen 27-2, 
m ethane 17-9, and  carbon dioxide 9-1 yol.-% . The sulphur dioside content 
is due to  absorption  o f sulphuc and oxygen from  the furnace atm osphere and 
th e ir  in teraction  on solidlfication of the m e ta l; th e  rem aining gases are 
en trapped during casting. Thorough deoxidation o f the m olten m etal w ith 
phosphorus or lith ium  rem oyes th e  oxygen, and  th u s  prevents form ation of 
su lphur dioxide; a t  th e  same tim e bo th  elem ents inh ib it dissolution of 
hydrogen in  th e  m etal. I n  thoroughly deoxidized m etal m uch of th e  sulphur 
is rem oyed by yolatilization as silyer sulphide.—A. R . P .

*Micro-PIasticity in  Crystals of Tin. Bruce Chalmers (Proc. Roy. Soc., 1936, 
[A], 156, (888), 427-443).—Experim ents are described on th e  isotherm al stress- 
s tra in -tim e  relations of single crystals of tin  o f tw o grades o f p u rity  (99-987- 
and  99-996%), the stress being pure tension and  the  s tra in  being m easured to
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10"7 cm ./cm . on a  length  of 3 cm. Creep is found to  occur under all stresses, 
its in itial ra te  being proportional to  stress for sm ali stresses, and  of th e  order 
of 3 x  10~s cm ./cm ./m inutę per grm ./m m .2 (micro-creop), while above a  
fairly dcfhiito stress o f the order o f 120 grm ./m m .2 th e  ra te  of creep inereases 
much more rapidly  w ith  stress (inacro-creep). Micro-creep deereases w ith  tim e 
in  a roughly exponential m anner, and  m acro-creep rem ains constan t for a 
considerable tim e. The phenom ena are considered from  tho po in t o f view of 
the current theories conceming tho m echanical streng th  of m etallic crystals, 
and i t  is shown tha t. micro-crecp can bo accounted for by an  extension of
G. I . T aylor’s theory  of fau lt propagation.— S. G.

♦Continuous M easurement o£ Changes in  the E lectronic W ork-Function 
During the Fusion of Tin. P au l A. A nderson (Phys. Rev., 1936, [ii], SO, (4), 
386).—A bstrac t o f a  paper read  before th e  A m erican Physical Society. A 
slight modification of th e  m ethod for m easuring contac t p.d. (Met. Abs., 1935,
2, 368 ; th is vol., p . 110) m ade possible continuous observation of progressivo 
alterations in  the w ork-function o f a m etal surface down to  tim e in tervals of a 
few seconds. A pplied to  study  th e  change in  w ork-function a ttend ing  the 
transform ation o f y-tin to  liąu id  tin  the m ethod yields electron cu rren t-tim o 
curres which are sim ilar to  tem pera tu re-tim e fusion curves. Tho b reak  in  tho 
cu rren t-tim e characteristic does n o t coincide w ith  th e  disappearance of the 
solid phase b u t follows i t  a fte r a  m easurable tim e interval. The shapo of the 
curve beyond the break is finite, dccreasing from a  high positive value to  
zero as th e  tem peraturo  of th e  liąu id  tin  is inereased. If, as is unlikely, these 
effects aro duo to  liberation of adsorbed gas tho curves provide a  m eans of 
following th e  desorp tion  continuously. T hey  m ay  indicate a  persistence of 
the regularly orien tated  la ttice  s truc tu re  o f solid tin  beyond th e  m elting point. 
Tho contac t p .d . betw een y-tin  and  liąu id  tin  is found to  bo 0-17 v. T he liąuid 
tin  has th e  lower w ork-function, in  agreem ent w ith  the photoelectric m easure­
m ents o f Goetz, which, uncorrected to  tlio true  thresholds a t  0° K ., yield the 
value 0-16 ev. for tho difference betw een the  w ork-functions.— S. G.

♦Influence of Crystal Structure on Electron Emission from  “ 218 ”  Tungsten 
Wire. W . B. N ottingham  (Phys. Rev., 1936, [ii], 50, (4), 398).— A bstrac t o f a 
paper read  before the American Physical Society. The therm ionic emission 
from “ 218 ”■ tungsten  wire has been shown by Johnson and  Shockley (Met. 
Abs., th is vol., p. 196) to  vary  w ith  crystallographic direction. Single crystals 
of th is wire average 0-25-1-0 cm. in  leng th  and  present 6 strips o f strong 
emission separated  by  6 strips o f w eak emission as tho filam ent circumference 
is explored. Tho electron energy d istribution  as indicated by  retard ing  
potential m easurem ents becomes ambiguous ncar “ zero field ” because tho 
currents receiyed are coming in  effect from a cathode of inhomogeneous surface 
structure to  a  single collector. In  the case o f tho riated  filam ents it  is though t 
th a t tho ac tua l surface esposed m ay be m uch m ore uniform  th an  th a t  found 
in “  218 ” wire, thus accounting for the accurate rcproducibility o f tho energy 
distribution euryes. I n  con trast, the  curves obscrved w ith  different sam ples 
of “ 218 ” wiro havo no t been in  exact agreem ent w ith  each o ther and  have 
generally shown an  apparon t reflection effect larger th a n  th a t  for tho ria ted  
tungsten. I f  i t  be assum ed th a t  th e  w ork-function yaries sinusoidally from  a 
minim um to  a  m axim um  differing b y  0-5 v ., an  approxim ato theory  gives good 
agreem ent w ith  experim ent.—S. G.

♦Cathode R ay Oseillography of Gas Adsorption Phenom ena. I.— A Method 
for Measuring High-Velocity Approach to Certain Physical and Chemical 
Eąuilibria. M. C. Johnson and  F . A. Yick (Proc. Roy. Soc., 1935, [A], 151, 
(873), 296-307).—The changes in electron emission from a  solid surface are 
recorded by  a cathode ray  oscillograph and  are used to  stu d y  processes a t  a  
tungsten-oxygcn interface.— S. G.
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♦Cathode Ray Oscillography of Gas Adsorption Phenom ena. n .—Durations 
of an Adsorbed State of Oxygen on Tungsten. M. C. Johnson and  F . A. Vick 
(Proc. Roy. Soc., 1935, [A], 151, (873), 296-316).— Cf. prcceding abstract. 
The eyaporation of a  layer of oxygen atom s on tungsten  was studied. The 
duration  of th e  adsorbed s ta te  is 0-36 seeonds a t  2548° abs. and  inereases to
3-49 seeonds a t  2362° abs. The hea t o f eyaporation o f th e  oxygen layer is 
147,000 ±  3000 cal./grm . atom . A  num erical yalue of the t0 of Frenkel’s 
theory  is obtained. Ageing of th e  tungsten  was found to  inerease th e  hea t of 
eyaporation  of tho oxygen, and  certain eontam ination b y  added  yapours was 
found to  deerease it.— S. 6 .

*The Mobility of Sodium on Tungsten. R ichard  Charles Leslie Bosworth 
(Proc. Roy. Soc., 1935, [A], 150, (869), 58-76).— By depositing a sm ali pa teh  of 
sodium  on the centre o f a  tungsten  s trip  filam ent and trayersing the strip  from 
tim e to  tim e w ith a  well-defined spot o f light, th e  photoelectric properties wero 
used to  m easure th e  m obility  of the  sodium film. I t  was observed first o f all 
th a t  a clean strip  absorbs sodium, a  portion  o f which, howeyer, reappears on tho 
surface from which i t  evaporates when th e  s trip  is heated  aboye 1300° K . 
There is a  lim it to  th e  capacity  of the strip  to  absorb sodium, and  once th a t  
lim it is reaehed any  excess sodium is stable on th e  surface and, if  deposited 
as tho activo pateh , spreads or m igrates over th e  surface a t  such a  ra te  th a t  the 
s trip  is approx. uniform ly active a fter 1 or 2 hrs. a t  300° K . o r 5-10 seeonds a t  
800° K . An actiyation  energy o f 0-25 v . is indicated for th is m igration, and 
w ithin cxperim ental error th e  same energy is associatcd w ith  th e  absorption 
process, leading to  th e  conclusion th a t  th is la tte r  consists o f m igration down 
slip planes and  intercrystalline cracks.— S. G.

*The Effect of Temperature, Degree of Thoriation, and Breakdown on Field 
Currents from Tungsten and Thoriated Tungsten. A. J .  A hcarn (Phys. Rev., 
1936, [ii], 50, (3), 238-253).—The field currents from thoria ted  tungsten  w ith 
different degrees o f thoriation  have been studied. The m easured currents arff 
independent o f tem perature up to  ab o u t 1040° K . A t higher tem peratures 
th e  results are accounted for completely by  assuming th a t  the obseryed current 
is due to  the ordinary therm ionic emission plus a  field current independent of 
tem perature . T he characteristic field current curvo is independent o f the 
degree of thoriation  of a  tho ria ted  tungsten  filam ent. As th e  yoltage is 
inereased an  electrical breakdow n occurs which raises th e  field cu rren t by  a 
factor which m ay  be as high as 104-1 0 7. W ith  pure tungsten  th is breakdow n 
does n o t change th e  therm ionic ac tiv ity  of th e  cathode, b u t w ith  tho ria ted  
tungsten  tho therm ionic ac tiv ity  is inereased. A. concludes th a t  the electric 
field applied to  th e  cathode surfaco, ra th e r th a n  the applied yoltage, is the 
im p o rtan t factor in  producing brealtdowns.—W . II.-R .

*Field Currents and Thermionic Currents from  Thoriated Tungsten and Pure 
Tungsten. A. J .  A heam  (Phys. Rev., 1936, [ii], 50, (4), 398).—A bstrac t o f a 
paper read  before the A m erican Physical Society.—S. G.

*The Photoelectric Properties of Zinc. Charles F . DeVoe (Phys. Rcv., 1936, 
[ii], 50, (5), 481-485).—The long wave lim it for zinc prepared by  evaporation 
in  a high yacuum  yaried  betw'een 2900 and  2930 A. in a num ber o f experim en ts; 
th e  corresponding work-function is 4-24 y. The effects of yarying tho  pressure 
under which th e  distillation was carried out, and  of foreign gases, were studied.

— W . H .-R .
*Reflecting Power of Eyaporated Metal Films in  the Near and F a r U ltra- 

Violet. G. B. Sabino (Phys. Rev., 1936, [ii], 50, (4), 396).—A bstrac t o f a  paper 
read  before th e  A m erican Physical Society. The refleeting powers of eyapor­
a te d  m etal films from  th e  yisible to  450 A. were determ ined for alum inium , 
antim ony, beryllium , b ism uth , cadm ium , chrom ium , copper, gold, iron, lead, 
m agnesium , manganese, molybdenum , nickel, palladium , p latinum , silyer, 
tellurium , tin , titan ium , zinc, and  zireonium . Photographic m ethods were
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used. The aecuracy of tho w ork in  the  near u ltra-y io let was of tho order of 
3% and in  the  fa r u ltra-v io let n o t b e tte r  th a n  5% .—S. G.

*The Polarim etric Determ ination of Optical Properties [of Films]. R ichard 
Maury Em berson (Phys. Rev., 1936, [ii], 50, (4), 396).—A bstrac t of a  paper read  
before tho American Physical Society. A study  was m ade of tho polarim etric 
method for determ ining the optical properties o f a  surface. The experim ental 
work was carried ou t w ith  a  polarim eter designed and  constructed in university  
shops. Tho eąuations used in  tho com putations of results were based on 
theorotical work o f T . C. E ry . I t  was found th a t  certain instrum cntal errors 
profoundly affect the  results. W hen th e  obscrved d a ta  were freed from theso 
errors a decrease was noted  in  th e  varia tion  o f the com puted optical constants 
of a  surface w ith  tho anglc o f incidence a t  w hich the d a ta  were obtained. 
Studies were made of th in  m etal films deposited on glass. Tho results indicated 
that, whilo th e  com putcd film thicknesses were of th e  correct order o f magni- 
tude, they  were n p t independent o f th e  angle o f incidence of observation ; also, 
the com puted thicknesses were always complex, w ith  th e  im aginary p a rt 
negative and  abou t tho samo size as the rcal p a rt.—S. G.

Comments on “  Vapour Pressure M easurements of H igh Boiling Point 
Metals ”  by B aur and Brunner. Joseph Fischer. E m il B aur and  R oland 
Brunner (Helv. Phys. Acta, 1935,18,1028-1030).—Cf. M et. Abs., 1935, 2, 209.
F. states th a t  von W artenberg’s appara tus as used by  B. and B. is n o t suitablo 
for boiling po in t m easurem ents. B . and  B. reply.—S. G.

*Calculation of Various Physical Constants of Heterogeneous Substances. 
II.—Dielectiic Constants and Conductivities of Polycrystals in the Non-Regular 
Systems [Antimony, Bism uth, Tin, Cadmium, Mercury]. D. A. G. Bruggem an 
(Ann. P hysik, 1936, [v], 25, (7), 645-671).—The relations betw een th e  electrical 
conductivities o f single crystals an d  of polycrystalline aggregates have been 
dcterm ined m athem atically  for the non-cubic m etals antim ony, b ism uth , tin , 
cadmium, and  m ercury.—v. G.

Magnetic Investigations of the Plastic Deformation of Metallic Substances.
H. J .  Seemann (Metallwirtscliaft, 1936, 15, (40), 931-936).—T he present 
position o f our knowledgo of th e  influence o f plastic deform ation on th e  
magnetic properties o f non-ferrom agnetic motals and  alloys is reviewed.— v. G.

*New Determ inations of Gyromagnetic Ratios for Ferrom agnetic Substances. 
S. J . B a rn e tt (Phys. Rev., 1936, [ii], 50, (4), 390).—A bstract o f a  paper read  
before th e  Am erican Physical Society. Seo also M et. A bs., 1934,1, 226. New 
and extensiye m easurem ents were m ade on a  num ber of substances including 
electrolytic iron, cold-rolled steel, niekel, Perm alloy, H opkinson’s n ickel- 
iron alloy, pure cobalt, cobalt alloyed w ith  a  few %  of copper, cobalt alloyed 
w ith niekel (Bloch’s alloy), and Preuss’s iron-cobalt alloy. All tho w ork was 
carried ou t by  m ethods differing only slightly from those used by  B. in  tho 
last work on rotation-by-m agnetization. The Yalues o f th e  gyrom agnetic 
ratio obtained rangę from abou t 1-02 X m /e  (nickel-iron) to  abou t 1-10 X m /e 
(pure cobalt), w ith  m ean errors in a  num ber o f cases of m uch less th a n  1% . 
Earlier values have been confirmed. N o certain  difference has been found 
between results obtained w ith  th e  magnetizing coil fixed to  th e  earth  and 
magnetizing coil fixed to  tho y ibrating  body.— S. G.

Theory of Surface Ionization on Glowing Metals. A. I .  Anselm (Dokladi 
Akademii N auk  S .S .S .R . (Compt. rend. Acad. Sci. U .R .S .S .), 1934, 3, (5), 
329-331 (in R ussian), 332-334 (in German)).—Theoretical.— S. G.

*The Resistance and Thermoelectric Properties of the Transition Metals. 
N. F . M ott (Proc. Roy. Soc., 1936, [A], 156, (888), 368-382).—Explanations aro 
givcn in  term s of the ąuan tum  theory  of m etals o f th e  following phenom ena : 
the decrease in  tho tem perature coeff. o f resistance of palladium  and  platinum  
a t high tem p era tu res ; th e  large negativo therm oelectric power o f palladium  
and p la tin u m ; th e  increase in  th e  absolute m agnitude of the therm oelectric
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power of palladium  when i t  is alloyed w ith  copper, silver, gold, or hydrogen, 
a n d  th e  sudden decrease for higher concentrations; tho sudden change in  the 
tem peraturo  coelT. of resistanco o f ferrom agnetic metals a t  the Curio p o in t; 
th e  behaviour of th e  therm oelectric power of nickel ncar th e  Curie tem perature.

—S. G.
*Electromagnetic Equations o! the Superconductor. E. and  H . London 

{Proc. Roy. Soc., 1935, [A], 149, (866), 71-88).—S. G.
Magnetic Transition Curves of Superconductors. R . Peierls (Proc. Roy. 

Soc., 1936, [A], 155, (886), 613-628).—Theoretical. Discusses th e  magnetic 
properties of a  superconductor for th a t  rango of external field streng th  in 
which some lines o f force are passing th e  body, b u t in  which the ir density  is 
still less th an  outside.—S. G.

*The Thermodynamics o£ Magnetization. E . A. Guggenheim (Proc. Roy. 
Soc., 1936, [A], 155, (884), 70-101).— S. G.

Contact Potential, Energy of Emergence, and Thermoelectric Potential.—I. 
G. Monch (Erlanger Ber., 1934, 65 ,191-201 ; Chem. Zeritr., 1935,106, (II), 20 ; 
G. Abs., 1936, 30, 5089).—This first paper of a  scries roviows the work of others 
on these properties of m etals and  sem i-conductors and  outlines problems 
the solution of which is to  be undertaken experim entally.— S. G.

*The Relation Between Energy of Emergence and Contact Potential.—n .  
G. Moncli (Erlanger Ber., 1934, 65, 202-207 ; Chem. Zentr., 1935,106, (II), 20 ; 
C. / l is . ,  1936, 30,5089).— Sce also prcceding abstract. Tho difference between 
tho energy o f emergence and  th a t  of tho  contact poten tia l of tungsten  and 
platinum  was experim entally determ ined as follows : A n eleetrically heated 
p latinum  sheot was sputtored  w ith tungsten  on one side. B y means of a screen 
system , sm ali currents o f electrons (eąual portions on each sidc) were m ade to  
impinge on each side as an anodę. The current o f electrons on each side was 
absorbed in  relation  to  th e  accelerating potential. Tho value of the sa tu ra tion  
currents gives tho value of th e  energy o f em ergence; the  distance between the 
breaks (beginning of saturation) o f tlie tw o lines gives the  difference in  contact 
potential. Such m easurem ents substan tia ted  th e  theoretical reąuirom ent 
th a t  th e  energy of emergenco in volts, disregarding sign, is eąual to  tho differ- 
cnce in  contac t potentials, for the case of tungsten-p latinum .— S. G.

*The Relation o£ the Contact Potential to  the Condition of Strain of a Metal 
Surface. G. Monch (Erlanger Ber., 1934, 65, 211-214; Chem. Zentr., 1935, 
106, (II), 21 ; C. Abs., 1936, 30,5089).—Cf. preceding abstracts. Experim ents 
were carried o u t to  determ ine any  change in  tho energy of emergonco w ith 
change in  tho strain  o f th e  m etal surface. The difference betw een th e  energy 
o f emergence for th e  strained and  unstrained  surface was m easured by the 
difference in  th e  con tac t potentials. A  nickel sheet 0-8 mm . th ick  can be bent 
in  a  vacuum  to a cylinder o f 4 cm. radius w ithout exceeding th e  elastic lim it. 
Surface cxpansion am ounts to  abou t 1%  ; volum e expansion to  ab o u t 0-3%. 
C urrent-voltage lines wero p lo tted  before and  after tho bending of tlie m etal for 
a cu rren t of electrons fiowing from  a glowing cathode to  th e  m etal under 
investigation as anodę. The shift in  such lines along tho po ten tia l axis then 
gives tho change in  con tac t potential. T he experim ents showed th a t  w ith  an 
expansion of 1%  the change in energy o f emergence was certain ly  less th an
4 X 10-3 v.-—S. G

On the Application of the Dirac M atrix Method to the Theory of Metals.
S. Shubin (Dokladi A kadem ii N auk  S .S .S .R . (Rep. Acad. Sci. U .S .S .R .), 1935, 
3, (1), 15-18 (in R u ssian ); and  Compt. rend. Acad. Sci. U .R .S .S ., 1935, [N.S.],
3, 15-18 (in German)).—Theoretical. The m ethod is applied to  the  problem 
of electron gas under th e  influence o f an  alternating  electric field.—N. A.

*The Interaction of Atoms and Molecules w ith Solid Surfaces. I.—The 
Actiyation of Adsorbed Atoms to H igher Vibrational States. J .  E . Lennard- 
Jones and C. S trachan (Proc. Roy. Soc., 1935, [A], 150, (870), 442-455).—The
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bekaviour o f an  atom  or molecule adsorbed on the surface of a  solid is in- 
yestigated b y  wave-mechanics. Form uła; arc found for the m ean in terval 
between successive excitations from  th e  sta te  o f lowest v ibrational energy to  
yarious oxcited states and for tho m ean tim e during which the atom  rem ains in 
an excitcd sta te . An application is suggested to  th e  theory  o f the m igration of 
atoms along surfaces.—S. G.

♦The Interaction o£ Atoms and Molecules w ith Solid Surfaces. II .—The 
Eyaporation of Adsorbed Atoms. C. S trachan (Proc. Roy. Soc., 1935, [A], 150, 
(870), 456-464).—Cf. preceding abstrac t. A form uła is obtained for the 
probability o f eyaporation  of an adsorbed atom  or molecule from a  solid 
surface. The theory  is applied to  tlie cvaporation  of H 2, H D , and  D 2 from a 
metal, and  i t  is shown th a t  over a  wido rango of tem perature  th e  average 
length of tim e spen t by  H D  on copper is about 4 -6  tim es th a t  o f H 2, while 
the tim e spen t by D 2 is abou t 20 tim es as g rea t as th a t  of H 2.— S. G.

♦The Interaction of Atoms and Molecules w ith Solid Surfaces. H I.— The 
Condensation and Evaporation of Atoms and Molecules. J .  E . Lennard-Jones 
and A. F . Devonshire (Proc. Roy. Soc., 1936, [A], 156, (887), 6-28).—Cf. 
prcceding abstracts. A  detailed theory  of th e  eyaporation and  condensation 
of atom s and molecules a t  solid surfaces is worked out. Formuła: aro found 
for the p robability  th a t  an  im pinging particie will condense on to  a  solid 
surface and  for the  length  of tim e th a t  i t  will rem ain there. Tho theory  thus 
provides explicit formuła; for the constants which occur in Langm uir’s adsorp- 
tion isotherm  in term s o f th e  physical properties o f tho solid and  its  surfaco 
field. The mechanism by  w hich eyaporation  is supposed to  tak e  place is by 
tho transfer o f a  ąuan tum  of tho  therm al energy of tho  solid to  th e  adsorbed 
atom. As therm al ąu an ta  are as a  rule smali, tho energy applies m ainly to  
atoms and  molecules held by  weak forces such as van  der W aałs’ forees. I t  
is found th a t  evaporation  m ay, even a t  Iow tem peratures, take płaco in  tw o or 
more stages, an  atom  being first excited to  a  higher yibrational levcl and  then , 
while in  th a t  excitcd sta te , receiying ano ther ąuan tum  of energy sufficient to 
cause eyaporation. To illustrate tho effect o f mass th e  probabilities o f con­
densation and  eyaporation  of H 2, H D , an d  D 2 aro oyaluated in  typical cir- 
cumstances. The coeff. o f condensation is found in  m any cases to  be ąu ite  
smali and  n o t eąual to  un ity , as is freąuently  assumed.— S. G.

.♦The Interaction of Atoms and Molecules w ith Solid Surfaces. IV.—The 
Condensation and Eyaporation of Atoms and Molecules. J .  E . Lennard- Jones 
and A. F . Devonshire (Proc. Roy. Soc., 1936, [A], 156, (887), 29-36).—Cf. 
preceding abstracts. A theory  of ovaporation of atom s from a solid surface is 
worked ou t for a  model in  which an  adsorbed atom  can y ib rate  radially  and 
laterally abou t its  po in t o f a ttachm en t, b u t cannot m igrate. E yaporation  is 
controlled by th e  ra te  a t  which therm al energy is com m unicatcd from solid to  
the adsorbed atom . The condition for detailed balancing between adsorbed 
and eyaporatcd  states gives an  eąuation  for the  adsorption isotherm  in term s 
of the energy levels o f tho adsorbed sta te .—S. G.

♦The Interaction of Atoms and Molecules w ith Solid Surfaces. V.—The 
Diffraction and Reflection of Molecular Rays. A. F . Dovonshire (Proc. Roy. 
Soc., 1936, [A], 156, (887), 37-44).—Cf. preceding abstracts. A  theory  of the 
diffraction and  reflection of molecular rays a t  crystal surfaces is wrorlced out. 
I t  is shown th a t  th e  m inim a in  the  diffraction and  reflection eurves of Ho and 
LiF obseryed by Frisch and  Stern  are capable of a simple explanation, and  th a t 
they can bo used to  dcduce inform ation abou t the po ten tia l energy of th e  gas 
in tho  field o f th e  solid.— S. G.
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II.— PR O PE R TIES OF ALLOYS

(Contlnued from pp. 389-395.)

♦Running Properties o£ Aluminium -Bearing Metals (Quarzal). M aximilian 
(Frhr.) yon Schwarz (Z. M etallkunde, 1936, 28, (9), 272-275).—T he Quarzal 
alloys consist o f alum inium  w ith  5 -15%  copper and  sm ali am ounts of heayy 
m etals and  constituents which produce precipitation-hardening. T he running 
properties o f 5 o f these alloys are shown graphically, and  photom icrographs of 
their struc tu re  aro reproduced. The 5%  copper alloy will w ithstand  bearing 
pressures o f up  to  150 kg./cm .2, b u t is m ost satisfaetory a t  80 kg ./cm .2; i t  can 
be used w ith  running speeds up  to  10 m./sec. and  in  w ell-lubricated bearings 
th e  running tem perature ayerages 70°-90° C. Since the coeff. o f espansion is 
ab o u t double th a t  o f steel, due allowance m ust be m ade for th is in  constructing 
th e  bearings. Tho (Juarzal alloys havc a  low sp. gr., w ear b e tte r  th a n  tin-base 
bearing m etals especially under im pact conditions, and  w ithstand  higher 
tem peratures w ithout seizing or melting.— A, R . P .

♦Vanadium and Zirconium as Constituents o£ Alum inium -Bronze. C. 
Panseri {AUuminio, 1936, 5, (2), 37-45).— The effects o f sm ali additions of 
vanadium  and  zirconium to  a-alum inium -bronzes has been inyestigated, and 
th e  results are shown in micrographs and  in  d a ta  for th e  mechanical properties. 
V anadium  is insoluble in  bo th  liąuid  and solid copper, b u t up  to  0-25% can bo 
introduced in to  alum inium -bronze to  im prove th e  tensilo streng th  a t  tho 
expense of the  ductility . Zirconium tends to  em brittle  tho alloy and  cven 
sm ali additions greatly  rcduce th e  rolling properties.—A. R . P .

♦Influence o£ the Method o£ Deform ation and Therm al Ageing on the Fatigue 
Strength o£ Aged Aluminium Alloys. H . Bolm cr (Metallwirtschaft, 1936, 15, 
(35), 813-814).— A lternate  bending tes ts  have been mado on an  alum inium  
alloy w ith  copper 5-65, m anganese 0 ’67, S il ic o n  0-14, and  iron 0-23% after 
yarious beat- and  mechanical treatm ents. W ith  age-hardened rods, those pro ­
duced by cxtrusion show an  endurance lim it o f 1 kg ./m m .2 less th a n  th a t  of 
those produced by  rolling or drawing, bo th  o f w hich give 14-5 kg ./m m .2. 
Quenching tem peratures liad no effect on th e  results, b u t increase in  ageing 
tem peratu re or tim e increases th e  endurance lim it.— y. G.

♦Mechanism of the Decomposition of A luminium -M agnesium Solid Solutions. 
Pau l Lacombe and Georges Chaudron (Compt. rend., 1936,202, (21), 1790-1792). 
—The difference o f potential between tho calomel electrode and  an electrode 
of the alloy immersed in an  aerated  solution o f 3%  sodium  chloride was 
m easured w ith  a  Curie electrom eter. A 9%  m agnesium -alum inium  alloy 
m ade o f very pure m etals was ąuenched and  tem pered a t  300° and  200° C. for 
periods of from  30 m inutes to  400 hrs. A fter tem pering below 280° C., the 
po ten tial of the solid solution first rises and  then , a fter prolonged trea tm en t, 
royerts to  its  in itial yalue. Corrosion m easurem ents confirmed th is. Curves 
representing th e  rato  of corrosion as a function of th e  tim e of tem pering were 
draw n by the  T hyssen-Bourdouxhe m ethod. F o r low tem peratures, th e  ra te  
o f corrosion has a  d istinct and  high m axim um , b u t after prolonged tem pering, 
th e  ra te  o f a tta c k  tends tow ards th e  original yalue. Alloys m ade w ith com- 
mercial m etals, and  containing 0-2% Silicon and 0-15% iron, have a  higher rate  
o f precipitation. I t  appears th a t  th e  constituent p recip itated  a t  a  low tem ­
perature  an d  a t  th e  beginning of tho phenom enon is unstable and  richer in 
magnesium th a n  th e  compound Al3Mg2, which constitutes th e  (3-phase. Such 
a  mechanism implies necessarily a magnesium content of tho a-phase lower th an  
th a t  a t  eąuilibrium .—J . H . W.

♦Light Metal Alloys w ith an  Aluminium Magnesium Base for TTse in  A uto­
m atic Cutting Machines. H ans B ohner (Z. Metallkunde, 1936, 28, (9), 290- 
293).—H ydronalium  alloys are especially suitable for cu tting  on autom atic
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machines as they  give short, b rittle  turnings owing to  th e  presence of Al2Mg3. 
Addition of u p  to  2%  manganese and  sm ali am ounts o f chrom ium , which 
form hard  interm etallic compounds w ith  m agnesium , alum inium , and  Al2Mg3, 
improves still fu rther th e  cutting  properties. T he presence of Mg„Si, Mg2Zn, 
and th e  te rnary  alum inium -m agnesium  compounds w ith  zinc or copper also 
acts favourably.—A. R . P .

*0n the Question o£ A lum inium  for A utom atic Machines. Georg Masing 
and G iinther R itzau  (Z. Metallkunde, 1936, 28, (9), 293-296; discussion, 
296-297).—-Addition of lead to  alum inium  results in  short b rittle  turnings 
when the  m etal is cu t or drilled in a  lathe. T he lead m ay be added  by  stirring  
the m olten m etal w ith  lead  chloride or, in  the case of D uralum in, by  adding 
it as an  alloy w ith  copper and  nickel, e.g. copper 62-5, nickel 12-5, and  lead  
25%. Segregation of th e  lead is very  sm ali in  the second case, b u t m ay  be 
fairly considerable in  the first. The presence of lead  reduces the resistance of 
D uralum in to  corrosion som ewhat b u t has no effect on its  ductility .— A. R . P .

Influence of the Structure on the W orking Properties and Cutting Surface 
of Aluminium Alloys for A utom atic Cutting Machines. E . V aders {M etali- 
wirtschaft, 1936, 15, (35), 814-817).—T he liardcnable alum inium  alloy Tordal 
(composition n o t given) is, on account o f its good w orkability, a  suitable 
substitu te for lead-brass.—v. G.

*X-Ray Investigation of the Transform ations in  A lum inium -Silver Alloys. 
W. H ofm ann and  K . E . Volk (Metallwirlschaft, 1936,15, (30), 699-701).—The 
compound Ag3Al (alum inium  7-7%) is cubic face-centred above 600° C. (a t 
700° C. a  =  3-24 A.), between 600° and  400° C., i t  is close-packed hexagonal 
(at 570° C. a =  2-90, c =  4-71 A., o/a =  1-62), and  a t  lower tem peratures i t  
has a  (3-manganese structu re .—v . G.

*On the Age-Hardening Mechanism in Silver-Alum inium  Alloys. M asahide 
Kosaki (K inzoku no K enkyu  (J . S tudy  M etals), 1936, 13, (8), 342-348).— [In  
Japanese.] I n  order to  investigate th e  m echanism  of age-hardening in  silver- 
aluminium alloys, a  study  was mado w ith  an  alloy containing 40%  silver 
ąuenched from  550° C. in w ater, a fter heating  a t  th a t  tem peraturo for 30 
minutes, followed by ageing a t  room  tem peratu re  for 20 days and  tem pering 
for 6 hrs. a t  60°, 100°, 150° C., &c., respectively, and  th en  cooling slowly in  
the furnace. The variation  in  la ttice  constant, density , and  hardness o f th e  
specimen due to  the  above-m entioucd trea tm en ts was m easu red ; d ila tation  
and electrical resistance curves of tho ąuenched specimen during slow heating 
were also taken. As a  rcsult of these m easurem ents i t  is concluded th a t  in 
tlie course o f ageing th e  hardness a tta in s  a  m axim um  value ju s t prior to  the 
separation of th e  crystallites, while i t  decreases a fter the ir separation. This 
result is in  agreem ent w ith  th e  so-called solid solution theory  of age-harden- 
ing.—S. G.

*The Influence of Sodium and Calcium on Industrial Aluminium. (Graslit- 
chenko and Darovski.) See p. 439.

*X-Ray Study of the A lum inium -Zinc System. Ich iji O binata, M asami 
Ilagiya, and  Sigeyuki I tim u ra  (Tetsu to Ilagane (■/. Iron Steel Inst. Japan), 
1936, 22, (8), 622-629).— [In  Japanese.] The alum inium -zinc alloys in the 
rangę of the fi and  th e  y fields were studied  by m eans of X -rays, w ith  both  
ordinary and  prccision cameras. Tho pow der pliotogram s were taken  n o t only 
a t room tem peratures b u t also directly  a t  high tem peratures. From  the 
lattice constan t-coneentration  curves obtained it  is confirmed th a t  the  p-phase 
is merely a  continuation of th e  y-phase; th e  solid solubility o f zino in  tho 
la tte r  phase was determ ined. B y adding a  sm ali am oun t of magnesium to  the 
alloy, the interm ediate stages during decomposition of ąuenched (3 due to 
ageing were studied. The results showed th a t  th e  eutectoid transform ation  
of the (5 phase is sim ply a  process o f decom position in to  a  and  y, w hich are in 
eąuilibrium  concentration, and  th a t no interm ediate m etastable phase exists



during the process. I t  should be notcd, liowcvcr, th a t  th e  lattico constan t of 
ąuencliod (i deereases anom alously during agoing and  th a t  th e  complete 
decomposition of th e  phase is scarcely atta inab le  a t  ordinary  tem perature. 
The com plicated changes in  physical properties o f tho ąuenched alloys due to  
ageing aro explained crystallographically.— S. G.

Endurance Im paet Tests on Light Metals. K u rt L au te  (Z. Metallkunde, 
1930, 28, (8), 233-236).—R esults obtained w ith the M aybach im paet bending 
machinę on D uralum in, B ondur, E lektron , and Silum in aro com pared w ith 
thoso obtained w ith  tho  Schcnk machinę. The higher results given by  the 
first-nam ed m ethod are a ttr ib u ted  to  th e  inereased ra te  o f deform ation in  the 
im paet tes t.—A. R . P .

fProperties and Alloys of Beryllium. (S tott.) Seo p. 440.
Cadmium-Silver-Copper Bearing Alloy. L. C. B lom strom  (M achinist 

(E-ur. Edn.), 1 9 3 6 ,  7 9 ,  ( 5 1 ) ,  7 6 S j ; - 7 G 9 e ) .—A cadm iutn-silver-copper bearing 
alloy has been developed to  provide a  higher m elting po in t and  greater fatigue- 
rcsistance th an  tin-base B abb itt. The addition of silver makes th e  cadmium 
less susccptible to  oxidation a t  the casting tem perature, improves th e  fiuidity, 
and  has a  m arked influence on the structu ra l and  physical characteristics of 
cadm ium . The hardness inereases w ith  the silver content, b u t tho addition of 
copper perm its a  reduction o f silver for th e  samo hardness. The alloy has a 
lower coeff. of friction th a n  tin-base or eopper-basc alloys.—J . H . W.

*The System Iron-Chrom ium -Chrom ium  Carbide (Cr7C3)-Cementite (Fe^C). 
W alter Tofaute, Carl K u ttn e r , and  A lfred B iittinghaus (Arch. Eisenhiiltcn- 
wesen, 1935-1936, 9, (12), 607-617).—The system  iron-chrom ium -carbon up 
to  70%  chrom ium  and  to  th e  F e3C-Cr7C3 line has been exam ined by metallo- 
graphic, therm al, dilatom etric, m agnetie, and  X -ray methods. The existence 
of the cubic and  trigonal chrom ium  carbides discovered by W estgren, Plirag- 
m ćn, and  Negresco was confirmed and  the ir capacity  to  take  up  iron by atom  
exchange estabhshed. The y-phase field o f the iron-carbon  system  is restrieted  
by addition  of chrom ium , and  no longer occurs in  alloys w ith  20%  chrom ium 
or more. 4  four-phase eąuilibria involving a liąu id  phase occur : (1) liąuid  
(chromium 38-6, carbon 2-2%) +  (Cr, Fo)4C (chromium 76-0, carbon 8-34%) 

(chromium 50, carbon 0-1%) +  (Cr, F e7)C3 (chromium 80-0, carbon
5-44%) a t  1300° C .; (2) liąuid  (chromium 30, carbon 2-4%) +  a  (chromium 
26, carbon 0-3% ) ^  y (chromium 20, carbon 0-6% ) +  (Cr, Fe),C3 (chromium 
76, carbon 8-26%) a t  1260° C .; (3) liąuid (chromium 8, carbon 3-6% ) +  
y  (chromium 3, carbon 1-5%) ^  (Cr, Fe)7C3 (chromium 54, carbon 7-68%) +  
(Fe, Cr)3C (chromium 15, carbon 6-78%) a t  1130° C. The four-phase eąuili­
brium  y  - f  (Cr, Fe),C3 a  -j- (Fe, Cr),C3 occurs a t  790° C. in  the solid sta te , 
the composition of th e  participating  phases being chrom ium  2-6, 2-0, 62-0, 
and  9-6% and  carbon 0-05, 0-70, 9-74, and  6-80%, respectively. Annealing 
a t  800°-950° C. o f alloys w ith  40 -60%  chrom ium results in th e  separation  of 
the b rittle , non-m agnetic FeCr compound irrespective of th e  carbon content. 
D etailed eąuilibrium  diagram s for alloys w ith a  constan t chrom ium  conten t 
o f 12, 15, 20, 30, 35, 40, 45, 60, and  60%  are given, together w ith  photo- 
micrographs of num erous characteristic structures.—A. R . P .

*The System Iron-Cobalt-Copper. W erner Jellinghaus (Arch. E ism hullen- 
wesen, 1936-1937, 10, (3), 115-118).— In  th e  m olten s ta te  iron, cobalt, and 
copper are miscible in  all proportions, b u t as is the case w ith  the eopper-iron 
and  copper-cobalt system s separation  o f th e  m etals takes place on solidifiea- 
t io n ; alloys in  the  iron corner solidify as S-solid solution w hich clianges to  y  
and  th en  to  a  on cooling, all alloys w ith  up  to  8%  copper exeept those in  the 
iron corner solidify as y-te rnary  solid solution, and  alloys w ith  8-96%  copper 
solidify as a  heterogeneous m ixture of y and copper. The y-a  transform ation 
occurs in all alloys tho composition o f which lies in  the field between the  iron 
corner o f tho ternary  diagram  and  a s tra ig h t line joining the copper corner
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with tho 79%  cobalt, 21%  iron point. The cutectoidal eąuilibrium  of tho 
iron-copper system  is displaced to  lńgher tem peratures by  addition  of cobalt, 
reaching a  m axim um  tem peraturo  in  th e  seetion 100%  copper-50 : 50 iron - 
cobalt, and  falling to  room tem perature  w ith fu rth er inerease in cobalt. 
X-ray exam ination and  density  m easurem ents have confirmed th e  existenco 
of tho compound FeCo.—A. R . P .

*X-Ray and Electrical Investigations in  the Copper-Gold System. C. H .
Johansson and J .  O. Linde (A nn. P hysik, 1936, [v], 25, (1), 1-48).— A new 
phase w ith  an  ordered rliom bic la ttice  w ith 40 atom s in tho u n it celi has been 
discovered in  copper-gold alloys w ith 47-53 atom ic-%  gold a fter ąuenching 
from about 420° C. In  alloys w ith 30-47 and  w ith  53-65 atom ic-%  gold tho 
new phase can be obtained by  prolonged tom pering a t  200°-400° C. Alloys 
with 05-80 atom ic-%  gold a fter a  sim ilar trea tm en t show only very feeblo 
superstructure lines. The electrical conductiy ity  has been m easured through- 
out tho system  after yarious heat-treatm ents and  the bearing of the results on 
the structural changes is discussed.— v. G.

*Constitutional D iagram o£ the Copper-Silicon-Aluminium System. Cluuyo 
Hisatsune (Telsu to Hagane (J . Iron  Steel Inst. Japan), 1936, 22, (8), 597-022). 
—[In Japanese.] The constitu tion  of the whole te rn a ry  system  was investig- 
ated. N o ternary  interm etallic com pound was obscrvcd. 15 dofinito con- 
stituents th a t  have been determ ined in  each binary  system  were also found to  
occur in the ternary  system . There are 11 surfaces of prim ary  separation, and  
8 invariant points on th e  liąuidus su rface ; among them  2 points aro ternary  
eutectic, one po in t te rnary  peritectic, and  5 points periteeto-eutcctie. B o th  
the [j-phases o f the copper-silicon and  copper-alum inium  system s arc com­
pletely soluble in  all proportions in the te rn a ry  system , an d  decompose in to  
a +  y, ; th e  un ivarian t reaction line of th is decom position has a m inim um  
point a t  about 500° C. Two invarian t reactions in  tho  solid sta te , y ,  +  y ,
X +  a ,  y ,  4- -/ a  +  e ," ,  aro found to  exist a t  675° and  495° C. Fiyo 
invariant reactions : y, +  e2o S +  Si, e2a S 4- 4- Si, S 4- £» 4-
Si, t 2a  4- £i 4- Si, ^  +  ■ril ^  Si, and  two te rnary  polym orphic
changes due to  the 7)j ^  rl2 phases talce place a t  alm ost th e  sam e tem pera­
tures as in tho b inary  system  copper-alum inium . F our ternary  polym orphic 
changes duo to  the  z, e /  and  e,' s ,"  tako plaee a t : 600° C., y ,  4~
e, e /  4- X ; 550° C„ y, - f  e /  e." - f  X  ; 585° C., y . +  e . ^ l  z /  +  S i ; 
and 525° C., y, - f  E, I^Źl e ,"  4- Si, respectiyely. The lim it o f solubility of 
Silicon and alum inium  in  solid copper was also determ ined.—S. G.

The Static Tensile Properties of German Standard Tin-Bronzes (Phosphor- 
Bronzes) in  the Cast (Annealed and Unannealed) State a t Room Tem perature 
and at Higher Temperatures. W illi Claus and  Claus Goetzel (Giesserei, 1936,
18, (7), 154r-158; (9), 206-219).—Tables are given showing tho tensile •pro­
perties of annealed and  unannealed castings of phosphor-bronzes (containing
6 ,10 ,14 , and 20%  tin) a t  tem peratures between 20° and  500° C .; notes on the 
micro- and m acro-strueturo aro also includod and the results sum m arized in  a 
series o f space models. E xcep t in  tho caso of the 14% tin  alloy annealing tho 
castings w ithout proyious deform ation has little  or no effect on the  properties 
a t any tem peraturo. The 14% tin  alloy has a tensilo strength  in the as cast 
state of 23 kg./m m .2, a  yield point of 15 kg ./m m .2, an  elongation of 7% , and  a 
Brinell hardness of 79 ; a fter annealing th e  corrcsponding yalues arc 32, 13, 
33, and 67. All the alloys can bo heated to  300° C. w ithou t undergoing any 
appreciable loss o f streng th  or ductility . Since all four alloys when properly 
cast have superior m echanical properties to  those speeified in D IN  1705, C. and 
G. suggest th a t  th e  tin  con ten t in  th e  specification bo reduced by 2%  (1%  in 
the cast o f the 6%  alloy).—A. R . P .
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*The Photoelectric Effect of Metallic Alloys.—I. [Copper-Tin]. Luigi 
Belladeh and  Giulio Galliano (A nna li chim. applicala, 1930, 2 6 ,3 0 -3 4 ; C. Abs., 
1936, 30, 6636).—The photoelectric scn s itm ty  to  th e  entire rango of radiation 
of a  m ercury arc of alloys of copper w ith tin  w ith  variation  in  compo3ition was 
measured. A special celi was used which porm itted comparison of th e  emission 
from 4 alloys, as well as from  copper as reference, to  be m ade simultaneously. 
A photoelectric sensitiyity-com position diagram  was constructcd. There arc 
singular points corresponding to  tho compounds Cu4Sn, Cu3Sn, and  Cu,Sn2.

—S. G.
*0n  the Diffusionless Transform ation of the (3-Phase of Copper-Zinc Alloys.

E . K am iński and G. K urdjum ow  (Metallwirtscliaft, 1936, 15, (39), 905-907).— 
A t — 14° C. [3-brass appears to  undcrgo a  transform ation  in to  a  tctragonal 
phase w ith a =  3-755, c =  3-586 A.—v. G.

*Precipitation-Hardening of Gold-Nickel Alloys. W erner K oster and  W alter 
Dannolil (Z. Metallkunde, 1936, 28, (9), 248-253).—N iekel and  gold form a 
continuous series o f solid solutions a t  high tem peratures, b u t a t  room tem pera­
turo the alloys containing 5-98 atom ic-%  niekel eonsist o f 2 face-centred solid 
solutions, a  nickel-rich and  a gold-rich. Tho heterogeneous rango extends 
from 8 to  97 atom ic-%  niekel a t  400° C., from 22 to  95 atom ie-%  niekel a t 
600° C., and  from 58 to  88 atom ic-%  niekel a t  800° C. Alloys ąuenehed from 
aboYe 850° C. begin to  decomposo on reheating a t  400° C., generally along the 
grain boundaries; on m ore prolonged heating new nuclei are formed in  the 
grain centres and  decomposition proceeds from these outw ards and  from the 
grain boundaries inw ards; sim ultaneously the electrical resistance falls and 
th e  coereivity, remancnce, m agnetization, and hardness rise, tho first and  last 
m uch more rapidly th a n  the second and  th ird . The hysteresis loop of ąuenehed 
alloys is very smali, b u t rapidly  broadens as p recip itation  occurs and  then 
contracts again  as the new phases coagulate. M aximum precip itation  hard ­
ness is obtained w ith  tho 60 atom ic-%  niekel a llo y ; tho ąuenehed alloy of this 
composition has a  lattice param eter o f 3-77 A. instead of tho theoretical
3-86 A. and  appears to  eontain an  unstable gold-nickel compound, possibly 
A uNi2 or AuNi3.—A. R . P .

*Effect of Silver on Lead. J .  Neill Greenwood (Chem. Eng. M in . liev., 1936, 
28, (335), 384).—-Smali additions of silver to  lead, although no t greatly  affecting 
th e  hardness, appreciably reduce th e  ra to  of deform ation under stress. The 
alloys were tested  under a  stress o f 500 lb ./in .2 in  d irect tension in  tho  “ as 
rolled ” condition and  after annealing a t  125° C. for 24 hrs. The percentage 
inereaso in  length after 300 days was as follows : yirgin lead, containing 
0-0003%  silver, 6-0 (as rolled) and  6-6 (annealed); silvcr 0-001% , 9-5 and 
10-0; silver 0-01% , 3-0 and  3-2; silver 0-05% , 3-2 and  3-4; silver 0-10%,
6-4 and  7-3. A lthough 0-05%  tellurium  inereases th e  Brinell hardness of lead 
from 3-5 to  7, as opposed to  3-5-4-5 for th e  same am oun t o f silver, tho hard 
tellurium  alloy creeps a t  a  m uch greater rato  th an  yirgin lead under a  stress of 
500 lb ./in .2. The properties o f thesc silver alloys aro appreciably altered by 
heat-treatm ent, and  th is is being fu rther investigated.—-J. H . W.

fNew Eąuilibrium  Diagrams for the Systems Lead-Thallium  and Lead- 
Thallium-Cadmium. Correction. E rn st Jiinecke (Z. Metallkunde, 1935, 27,
(6), 141).—Cf. Met. Abs., 1935, 2, 153. New experim ental w ork by Olander 
(Met. ^46s., 1934, 1, 421) indicates th a t  the two-phaso field between the lead 
and  PbT l2 solid solutions should extend from 49 to  55%  lead, and  th a t the 
P bT la field should end a t  about 10% lead on the thallium  sidc. No changes are 
reąuired  for tho lead-thallium -cadinium  system .— S. G.

♦Physical Properties of Soft Solders and the Strength of Soldered Joints.
B . W . Gonser and C. M. H ea th  (Metals Technology, 1936, 3, (5), 23 p p . ; and 
A .I .M .M .E . Tech. Publ. 727; also (summaries) IronA ge, 1936,137, (9), 30-33; 
and  Mech. World, 1936, 99, (8), 347-348).—P our series o f solders were prepared
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from lead and  tin  o f different purities. In  each series, solders of 7 or 8 composi­
tions were prepared in the rango 15-63%  of tin , and  the physical properties 
were system atically compared. D a ta  aro given for tho electrical conductiyity, 
im pact strength , shear streng th , tensilo strength , and  elongation yalues of the 
solder alloys, and  also for the strengths of soldcred lap jo in ts o f 70 : 30 brass. 
A m ethod of soldcring was devised which practically  elim inated porosity in 
single lap jo in ts ; th is consisted in flowing solder into a  properly prepared wide 
joint, and then  squeezing the jo in t mem bers to  tho desired stan d ard  narrow  
width wliilst tlie solder was still moiten. In  all four series, solders containing 
35 and 40%  tin  gave m arkedly superior joints. Tho electrical conductiyity  of 
all the solders inereased by abou t 5%  on ageing a t.room  tem perature for 
6 montlis. No g rea t differences existed betw een tho four series, and  the 
original m ust be consulted for details o f the im purities and their effects

—W. H .-R .
*0n the H eat Conductiyity o£ Superconductive Alloys. H . B renim er and 

W. J . de H aas (Physica , 1936,3, (7), 692-704 ; and  Comm. K .O nnes Lab.Leiden, 
No. 243c).— [In  English.] The heat resistance o f le ad -tin  alloy, R ose’s 
metal, and  indium -lead  alloys o f three different concentrations was determ ined. 
The heat resistanco inereases rapidly  a t  very  low tem peratures, b u t more 
slowly th an  £/L T , which was predicted by theory . The influence of the 
magnetic field is com plicated and  gives rise to  th e  hypothesis th a t  the field 
penetrates a t  yalues which do n o t d istu rb  superconduetiyity . Discon- 
tinuities m ay  appear a t  the thresliold yalues o f e ither the  alloy or o f any  of 
tho superconductiye componcnts.—S. G.

Contribution to Our Knowledge of Magnesium Casting Alloys. H . Busch 
('Giesserei, 1936, 23, (13), 290-295).—The structu re  o f m agnesium  alloys con­
taining up to  10% of alum inium , zinc, manganese, and  Silicon is deseribed w ith 
reference to  th e  eąuilibrium  diagram s and  m icrographs. The mechanical 
properties and  m icrostructure of E lektron containing aluminium 9-5, zinc 0-5, 
and manganese 0 '3%  after yarious heat-treatm ents are shown in tables and 
photographs. The following table illustratcs tho changes produced by yarious 
heat-treatments in  a nitrogen atmosphero :

Brinell
IIardne3s.

Yield-Point,
Kg./mm.*.

Ultimata
Strengtli,
Kg./rani.*.

Elongation.
%•

As cast 67-5 11-8 16-75 1-6
i  hr. at 390° C., ąuonched 65-9 11-7 17-6 2-25
32 hrs. at 425° C., ąuonched . 55'5 10-8 20-5 4-2
32 hrs. at 425° C., coolcd at 

10° C./hr. to 350° C.,
ąuonched . . . . 53'3 10-3 25-3 9-5

5 hrs. at 440° C., cooled at 4°-
2° C./minutę to 20° C. 66-2 12-8 20-7 3-5

— A. R . P .
*Advances and Present Position of the Use of E lektron Metal. W alther 

Schmidt and  P au l Spitaler (Z. Metallkunde, 1936, 28, (8), 220-222 ; discussion, 
222-224).—E lektron AZ855 contains zinc 0-5 and  m anganese 0-1% and  has a  
tensile strength  of 32-8 kg./m m .2 a t  20° C. and  19-2 kg ./m m .2 a t  200° C. w ith 
corresponding yield points o f 23'6 and  154  kg./m m .2, elongations o f 12-6 and
23-9%, and  Brinell hardness yalues of 68 and 50. Alloy AV9 is a  hardenable 
alloy for sand-castings and  has a sim ilar composition except th a t  the manganese 
content is 0-3% ; a fter homogenization a t  420° C. in  a su lphur dioxide a tm o­
sphere or in  a  bichrom ate sa lt-ba th  (a 3 : 1 m ixture of sodium and  potassium  
bichromatc, m elting po in t 266° C.) and  ageing a t  ab o u t 200° C. the alloy has 

X I
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a tensile strength  o f 24r-27 kg./m m .2, a  yield poin t o f 10-11 kg ./m m .2, and 
an  elongation of 10%. Seyeral esam ples of th e  use of these alloys for making 
drop forgings and  o ther parts  for a ireraft w ork are illustrated .—A. R . P .

♦Magnetic Atomie Moment of Manganese Dissolved in  Copper, Silver, and 
Gold. G o tthard  Gustafsson (A nn. P hysik, 1936, [v], 25, (6), 545-560).—Tho 
m agnetic susceptibilities o f copper, silyer, and  gold containing up to 4-7 
atom ic-%  m anganese liaye been determ ined a t  tem peratures betw een 20° and 
450° C.— y. G.

♦X-Ray Analysis of Mangancse-Rich M anganese-Silicon Alloys. K .
A m ark, B. B orćn, and  A. W estgren (Metallwirtschaft, 1930,15, (36), 835-836). 
—M anganese alloys w ith  14-25%  S ilico n  ąuenched from 1000° C. show lines 
o f the cubic phaso Mn3Śi. A fter annealing a t  600°-800° C. th e  X -ray  diagram 
shows num erous feeble lines, difficult to  in terp re t, b u t apparen tly  indicatiye of 
complex transform ations. Tho atom ie arrangem ent in  th e  hexagonal phase 
3\In5Si3 was also investigated.—y. G.

♦Magnetic Anisotropy of Nickel-Cohalt Single Crystals. J .  W . Shih (Phys. 
licu., 1936, [ii], 50, (4), 376-379).—The m agnetic properties o f single crystals 
o f nickcl-cobalt alloys haye been studied  in  th e  face-centrcd cubic rango w ith 
a  pendulum  m agnetom etor. T he direetion of easiest m agnetization changes 
from <111> to  <100> as tho  cobalt con ten t inereases from  3 to  10%, b u t 
changes baclc to  <111> when th e  cobalt con ten t is m ore th a n  20% . Tho 
theory  of Powell and Fow ler (Proc. Roy. Soc., 1930, [A], 130, 167) is inadequate 
to  explain those results. There is a discrepancy betw een th e  present results 
and  those of M asumoto (J . In s t. Metals, 1927, 38, 413) for polycrystalline 
specimcns.—W . H .-R .

A “  Free Machining ”  Monel Metal. O. B. J .  F rascr (Iron Age, 1936, 138,
(7), 37).— Briefiy describes th e  properties o f “ R ” Monel m etal.— J . H . W.

♦X-Ray Inyestigations in  the Ternary System Nickel-Copper-Zinc. J .  
Schram m  and O. Vaupel (Metallwirtschaft, 1936, 15, (31), 723-726).—The 
phaso fields a t  Iow tem peratures in the  system  have been determ ined by 
X -rays.—v. G.

♦Rolling and Recrystallization Textures of Iron-N ickel Alloys in  Relation to 
the Magnetic Properties.—H . O tto D ahl and  F ranz  Paw lck (Z. Metallkunde, 
1936, 28, (8), 230-233).—The yariations in  tho  tensile streng th , elongation, 
coercivity, and m agnetic perm eability  o f 60 : 40 iron-nickel alloy in dircctions 
inclinod a t  yarious angles to  the direetion of rolling are shown in polar co- 
ordinates after different hea t and  m echanical treatm ents. A fter cold-rolling 
to  80%  reduction, annealing a t  1000° C., and cold-rolling to  50%  reduction 
there is relatiyely little  direetionality in  any  of these p ropertie s; the  sam e is 
truc  for 50%  cold-rolling before and  94%  after th e  annealing operation, bu t 
th is  trea tm en t inereases tlic yalues o f all th e  properties except m aximum 
perm eability. A fter cold-rolling to  50%  reduction, annealing a t  700° C., 
cold-rolling to  98-5% reduction, and  annealing a t  1100° C. to  produce a  fibrę 
s truc tu re  the elongation is a  m axim uni a t  45° to  tho direetion o f rolling and 
a  m inim um  in  th e  direetion of rolling and perpendicular tliereto  while the 
rem anence, perm eability, and  tensile streng th  behave conyersely and  tho 
coerciyity is constan t in  all directions. A fter 98-5% reduction by cold-rolling, 
annealing a t  1000° C. and  cold-rolling to  50%  reduction the m axim um  perme- 
ability  and rem anence are yery  high perpendicular to , and  yery  Iow in the 
direetion of rolling, th e  converse being true  for the o ther properties. Somc- 
w hat sim ilar results are obtained w ith  an alloy of nickel 34-8, copper 13, and 
iron 52-2% ; a fter quenehing from  1000° C. and  cold-rolling to  94%  reduction 
th e  initial perm eability is a m axim um  a t  30° to  th e  direetion of rolling, the 
eoereivity a  m axim um  a t  30° and  60° to  th is direetion and  a  m inim um  a t  45° 
while th e  tensile streng th  is fairly constant. The same alloy a fter furnace 
cooling from  1000° C. and  cold-rolling to  94%  reduction shows rem arkable
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increases in  all the  m agnetic properties and a  som ew hat sm aller degree of 
directionality.—A. R . P .

*The Influence o£ Elastic Stresses on the M agnetization Curve [o! Niekel- 
Iron Alloys] w ith A ltem ating Current. H ans L ittm ann  (A nn. P hysik, 1936, 
[v], 27, (3), 186-200).—The effects o f annealing and of tensile pulls and  torsion 
on the m agnetization curve of nickel-iron alloy wires have been investigated.

— v. G.
*On the Efiect of Tensile, Compression, and Torsion Stresses on the Longi­

tudinal M agnetostriction. H erm ann K irchner (A nn . P hysik, 1936, [y], 27,
(1), 49-69).—T he results obtained on niekel, n ickel-iron alloys, and  niekel 
containing 0-5% beryllium  are recorded.—y. G.

*On the System Nickel-Zinc. W . Heike, J .  Schram m , and  O. V aupel 
(Metallwirtschaft, 1936, 15, (28), 655-662).—A re-exam ination of th e  system  
has confirmed th e  results obtained in th e  au thors’ earlier w ork (in 1933) in  all 
the essential points, despite adverse criticism s of T am ara  and  of Caglioti.

—y. G.
W hite Metal and Bronze Bearings from  the M anufacturer’s Point of View.

M. Melhuish (Proc. Inst. Automobile Eng., 1936, 30, 431-443; discussion,
4-14-452).—Tlie m anufacture of tin-base and  lead-base w hite m etals, tlie 
common im purities and  the ir influence, and  th e  effects o f m ethods of alloying 
arc discussed. The sevcral m ethods of lining w ith  w hite m etals are compared 
and pressure die-casting is recom mended. The properties and  applications of 
loaded bronzes, and  copper-lead are described, followed by a  brief reference to  
phosphor-bronze in  the  cast and  rolled conditions. I n  th e  discussion (at the
3 centrcs of th e  In s titu te  whero tho paper was presented) adhesion o f the lining 
metals, clearances and lubrication were tho principal points raised.—J . E . N.

Steam, Dry Air Anneal, and Normal Ageing Test D ata on the Z am ak Alloys.
----- (Zinc A lloy Pot, 1934, 2, (1), 8).—A tablo giving 3 types of d a ta  : 3-ycar
indoor ageing d a ta  representing a  direct servicc te s t under norm al cond itions; 
2-year ageing a t  95° C. representing a  service te s t under continuous exposure 
to tho m axim um  tem peraturo  likely to  bo oncountered ; and  10-year steam  
test—a reliable accelerated te s t accurately predicting the  effect of long tropical 
cxposurc.—S. G.

fDiffusion in Solid Metals. R obert F . Mehl (M etils Technology, 1936, 3, 
(5), 46 p p . ; and  A .I .M .M .E . Tech. Publ. No. 726).—In  the In s titu te  o f Metals 
Division Lecturo for 1936, M. gives a  complete and  critical review o f the 
phenomena of diffusion in  solid m etals, w ith a  bibliography o f references to  
302 original papers. The paper deals w ith  (1) tho fundam ental diffusion 
equations and m ethods of determ ining the constants, (2) th e  physical theory  
and tho eąuations o f D ushm an and  Langm uir, (3) ra tes o f diffusion, (4) results 
of m etallographic investigations o f structures produced by diffusion, (5) aniso­
tropic effects, (6) lattico  d istortion  effects, (7) grain boundary  diffusion, (8) su r­
face diffusion, and (9) applications to  industria l proccsses o f the results of 
rescarcli w ork on diffusion. The lecturo is an  exceptionally interesting reyiew 
of the subject.—W . H .-R .

Precipitation from Cast and W orked M ateriał. ------ (Metallurgist (Suppt. to
Engineer), 1936,10,134).—Discussion of w ork by  H . B um m  and  V. Dchlinger, 
Metallwirtschaft, 1936,15, (4), 89 ; see M et. Abs., th is yol., p. 301.—S. G.

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

(Continued from pp. 39C-397.)
tT he Boundaries of Metal Crystals. A Critical Review. E . H . Bucknall 

(Met. Ind . (Land.), 1936, 49, (13), 311-316; (15), 369-373; (16), 396-399).— 
The properties o f crystal boundaries have been th e  subject o f speculation and
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research for 35 years. The yarious theorics aro critically revicwed in  tlio light 
of m ost recen t knowledgc, and the developm ent of R oscnhain’s theory  is 
traccd. The properties o f th in  films and  elcctrodcposited m etals havc been 
studied, and lcd to  the hypothesis th a t  an  adsorbed film is the m ateria! between 
m etal grains. I t  is suggested th a t  a  consideration of inter-erystallino pene- 
tra tion  by diffusing elem ents has indicated tho im portance o f active adsorption 
and  points to  th e  probability  o f form ation of adsorbed layors a t  grain boun- 
daries as well as external surfaces. A bibliography of 125 references is given.

-^ 1 . E . N.
*Some Studies in  M icrostructure o£ Zinc Coatings. W . E . B uck (./. Amer. 

Zinc In s t., 1936, 17, 70-75).— Samples o f liot-dipped spelter-coated or gal- 
yanized sheets of long and  sho rt service were sectioned and  exam ined micro- 
scopically. Coating weights were determ ined either by  th e  standard  2 |  in. X 
2 J in. spo t tes t o f th e  American Society for Testing M aterials, stripping the 
coating w ith hydrochlorie acid and  antim ony chloride, o r by a  varia tion  of 
Cushm an’s hydrogen evolution test. I t  is shown th a t  the microscopic con- 
firm ation of the  na tu rę  o f the  coatings m ay throw  m uch ligh t on unexplained 
coating failures.— J . H . W.

*The Influence of Valency Electrons on the Crystal Structure of Tem ary 
Magnesium Alloys. F . Lavcs and H . W itte  (Metallwirtschaft, 1936, 15, (36), 
840-842).—The connection betw een the  concentration of valency electrons 
and  th e  s tructu re  of some tem ary  magnesium alloys has been detected. 
(Analogy to  th e  H um e-R othery R ule.)—v. G.

*The Crystal Structure of p-Titanium . W. G. Burgers and  F . M. Jacobs 
(Z. K rist., 1936, 94, (4), 299-300).— [In  English.] (3-titanium which is stable 
above abou t 900° C. (882° ±  20° C. according to  de Boer, Burgers, and  F ast 
{Proc. K . Akad. Wet. Amsterdam, 1936, 39, 515), has a  body-centred cubic 
s truc tu re  w ith  2 atom s in  th e  u n it celi. The la ttice  constan t ju s t above the 
transition  tem perature  is a =  3-32 A.—W . H .-R .

*Energy Bands in  Metallic Tungsten. Miliard F . M anning and  Marvin 
Chodorow (P hys. Itev., 1936, [ii], 50, (4), 399).—A bstract of a paper read  before 
th e  American Physical Society.— S. G.

*Anisotropy in the Atomie Vibrations of Zinc Crystals. I .—Evidence from 
X-Ray Scattering. G. E . M. Jauncey  and  W . A. Bruce (Phys. Rev., 1936, 
[ii], 50, (5), 408-412).—W . H .-R .

♦Anisotropy in  the Atomie Vibrations of Zinc Crystals. H .—Diffuse Scatter­
ing of X-Rays from  Single Crystals. G. E . M. Jauncey  and  W. A. Bruce 
(Phys. Rev., 1936, [ii], 50, (5), 413-416).—W . H .-R .

*Anisotropy in the Atomie Vibrations of Zinc Crystals. H I.— The (0002) 
and (1010) Reflections of M o/va X-Rays from  Powdered Zinc. D. D. Miller 
and E . S. Foster, J r .  (Phys. Rei’., 1936, [ii], 50, (5), 417-418).— W. H .-R .

*On the Intensity of X-Rays Reflected from Zinc. Clarence Zener and S. 
Bilinsky (P hys. Rev., 1936, [ii], 50, (5), 489).— A theoretical note.—W . H .-R .

Comparison of L inear and Volume Contraction in  Interm etallic Compounds.
F . Layes (Metallwirtschaft, 1936, 15, (27), 631-639).—The la ttice  dimensions 
of interm etallic compounds can be prcdicted  only w ith in  eertain  limits.

—v. G.
*The Elim ination of Systematic Errors in Powder Photographs. M. U. Cohen 

(Z. K rist., 1936, 94, (4), 288-298).— [In  English.] A  generał m ethod is 
developed for elim inating tho  m ost im portan t system atic errors in  X -ray 
pow der photographs when th e  cam era is o f such a  type  th a t  tho X -ray  bcam 
enters the cam era a t  the m iddle of th e  film. I f  th e  cam era construction is 
such th a t  the X -ray  beam  enters a t  th e  ends of th e  film, a  fu rther correction 
for film slirinkage m ust be m ade. The adversc critieism  by  S traum anis 
(Met, Abs., th is yol., p . 306) of C.’s m ethod is due to  a  m isunderstanding.

—W. H .-R .
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*The Calculation o£ Precise Lattice Constants from  X-Ray Powder Photo- 
graphs. M. U. Cohen {Z. Krist., 1936, 94, (4), 306-310).— [In  English.] Tho 
dctails o f C.’s m ethod (preceding abstract) for elim inating crrors in  powder 
photographs aro fu rther discussed.—W . H .-R .

D eterm ination of Param eters in Debye Photogram s of Polished Sections. 
L. S. P a la tn ik  (Zhum al Tehnicheskoy F izik i (J . Tech. Physics), 1935, 5, (8), 
1353-1355).— [In  R ussian .]—N. A.

Analysis of Materiał by X -Ray Diffraction Method.—I-n . H erbert R . 
Isenburger (M achinist (E u r. Edn.), 1 9 3 6 ,  8 0 ,  ( 2 8 ) ,  4 2 2 - 4 2 4 e  ; ( 2 9 ) ,  4 7 7 - 4 7 9 e ) . 
—(I.— ) Discusses the theoretical considerations of X -ray  diffraction analysis 
and describes tho ecjuipincnt reąuired . (I I .— ) Describes the m ethod of 
carrying ou t tho analysis and tho in terpre tation  of the results.—J . H . W.

*Theory of the Effect of Tem perature on the Reflection of X-Rays by Crystals. 
IH .—High Temperatures. Allotropic Crystals. Clarence Zener and  S. BUinsky 
{Phys. liev„  1936, [ii], 50, ( 2 ) ,  101-104).— W. H .-R .

IV.— CORROSION

(Continued from pp. 397—102.)

*Corrosion Tests with Pure Aluminium and A lum inium  Alloys. E . Zurbriigg 
[Gas- u. Wasserfach, 1935, 78, 946; C. A bs., 1936, 30, 2156).—Experim ents 
were made w ith  alum inium  of varym g pu rity  in  N euliausen w ater. Aluminium 
of 98-99%  p u rity  was d istinctly  a ttacked  by carbon dioxide, b u t 99-3% a lu ­
minium was not. I n  the past, corrosion o f alum inium  has been a ttrib u ted  to  
the presence of copper or lead on th e  alum inium  surface, due to  in troduction  
during rolling, &c. These m etals m ay also come from  w ater previously 
passing th rough  lead or copper tubing. W cakly acid w ater, containing as 
little as 0-05 mg. copper per litre, p recip itated  copper on th e  alum inium  and 
caused corrosion.—S. G.

*Intensification of the Tower Process and the Corrosion of Lead. I. E. 
Adadurov, A. I . D m itrieva, and  V. M. Zinovich {Zhurnal Khimicheskoi 
Promishlennosti (J . Chem. Ind.), 1936, 13, 660-663; C. Abs., 1936, 30, 
6515).— [In  Russian.] Cf. M et. Abs., 1935, 2, 596. Lead is more strongly 
attacked in the tow er system  the higher th e  tem perature, s treng th  of acid, and  
am ount o f N 20 3 present. To obtain  a  m inim um  loss of lead, tho acid in the 
Glover tow er should n o t be stronger th an  58°-59° B6, and  the N 20 3 should be
2-3-3%. T he acid entering th e  G ay-Lussac tow er should n o t be w eaker th an  
59° Bó a t  n o t over 30°-35°. The in tensity  o f tho process is no t effccted by 
these limits.— S. G.

Corrosion. V.— Corrosion and W ater Mains. ------  Thiesing {Gas- u.
Wasserfach, 1935, 78, 429-431; C. Abs., 1936, 30, 3389).—The phenomenon 
associated w ith tho corrosion o f iron and lead w ater mains and  th e  preventive 
means adopted are briefly reviewed.—S. G.

The Chemical and Electrolytic Corrosion of Subterranean Conductors. R . 
G ibrat {Ann. Postes, T&ligraphes Telephones, 1936, 25, (8), 717-743).—Corrosive 
attack  on underground conductors m ay be in itia ted  eitlier by chemical action 
between tho m etal and th e  soil, or through the influence of s tray  currents from 
an external source. Tho conditions governing bo th  types of a tta ck  are ro- 
Tiewed, and  a  description is given of the use of th e  “ differential ” soil-corrosion 
apparatus of Schlum berger in  the  investigation of 2 cases of electrolytic corro­
sion, which are both  due to  s tray  currents.—P . M. C. R .

Corrosion Tests on Galvanized Sheet. W. R adecker and  R . H aarm ann  
(Illust. Zeit. Blechindustrie, 1936, 65, (36), 1073-1074).—The Schrciber boiling 
test, in which th e  corrosion products are retained  ori th e  surface o f th e  test- 
piece, is considered preferable to  o ther m ethods (salt-spray, copper sulphate,
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solvent a ttack ) w hich involve tho  rem oval o f th e  corrosion product. Tho 
Schreibor m ethod is described. I t  is em phasized th a t  actual atm ospherie 
exposure is necessarily moro yaluable th an  any  acceleratod m ethod, and the 
results o f a  series o f such tes ts  are given in the caso of sheet m anufactured by 
different m ethods.—P . M. C. R .

♦The Action o! Cream and B utterfat on Metals and the Influence of Metals on 
the Quality of B utter and Butterfat. W . M ohr and  A. E ichstiid t (Molkerei- 
Zeit. (Hildesheim ), 1936, 50, 1480-1482; O. A bs., 1936, 30, 6837).—Cf. Met. 
A bs., 1935, 2, 384. Of num erous m etals and  alloys studied , V2A steel, alu­
minium , and  chrom ium -plated or tinned copper strips were corroded least when 
exposed in  heated  or soured cream. Tho samo m etals had  least effect on the 
flavour of bu tter. Chrom ium -plated copper and  tinnod copper wero corroded 
less th an  other m etals by cream  when exposed in  com bination w ith V2A steel, 
alum inium , and  copper. N o flavour defects were produced in b u tte rfa t by 
th e  use of tinned  or enamelled containors, o r b y  V2A steel containers.— S. G.

♦Corrosion in  Cooling Brines. H . O sterburg (M ilchwirtschaftl. Zentr., 1935, 
64,303-307 ; Chem. Zentr., 1936, 107, (I), 170).— Inyestigations w ith  solutions 
of chemically-pure salts showed th a t  alkali salt brines havo least effect on iron, 
while magnesium ehloride solutions have tho greatest. Potassium  and  sodium  
chlorides are proferred for use w ith  zinc. Alkali brines have tho g reatest 
corroding cffcct on tin  and  alum inium . T he ąu an tity  o f m etal dissolvod was 
rem arkably sm ali.—L . A. O.

Principles for the Simplification of the Testing Conditions in  Corrosion Tests.
DIN 1703. ------ (Z. Metallkunde, 1936, 28, (1), 2 0 -2 1 ; and  (abridged) Light
M etals Research, 1936, 4, (22), 384-385).— S tandard  conditions aro la id  down 
for tho selection of the test-piece, tho  preparation  of tho surfaco, and  th e  dim en­
sions. In  reporting results tho  na tu rę  and  concentration  of tho corroding 
m edium , th e  tem peraturo, and  th e  presence or absence o f a ir and  agitation  
should be spccified. The results should be reported  as change in  w eight and 
change in  m echanical p ro p ertie s; inform ation should also be giyen on the 
change in  surface appearance, any change in structure, th e  n a tu rę  and type 
of corrosion products, and  tho change in  th e  composition of tho corroding 
m edium .—A. R . P .

Cleaning Copper Strips Used in  the D eterm ination of the Corrosive Action of 
Petroleum  Products. E . G. Iyanova  (N eft (Petroleum), 1936, 7, (6), 21- 
2 2 ; C. A bs., 1936, 30, 6178).— [In  R ussian.] S atisfactory  results w ere ob­
ta ined  by  trea ting  copper strips w ith  5%  am m onia and  neutralizing w ith 
oxalic acid.—S. G.

V.— PROTECTION

(Continued from pp. 402—104.)

♦Modem Plated A luminium -Copper-M agnesium Alloys and Their Properties.
P au l B renner (Z. Metallkunde, 1936, 28, (9), 276-280; diseussion, 280).—A 
th in  coating of pure alum inium  (1%  of the to ta l thickness) on sheet o f the 
D uralum in type of alloys considerably inereases the resistance to  corrosion 
w ithou t apprcciably affecting th e  s tre n g th ; w ith  a  5%  coating th e  strength  is 
reduced by 5 -7% , b u t tho  resistance to  corrosion is practically  eąual to  th a t 
of pure alum inium  an d  the m etal will w ithstand  m ore prolonged heat-trea t- 
m en t w ithou t depreciation of the protective yalue of th e  coating by  diffusion. 
A very high resistance to  corrosion w ithout reduction in  streng th  is obtained 
by p lating  w ith  the H ydronalium  alloy BSS, w hich has a  high surface hardness 
and  resists diffusion o f th e  copper from  th e  base-m etal during heat-treatm ent.
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Protection of Aluminium Alloys from Corrosion. D. N . Skevzov (Sudo- 

stroenie (Shipbuilding), 1936, (5), 329-334).— [In  Russian.] A  review.—N. A.
Measures Against Corrosion in Aviation. V. O. K roenig (Aviopromishłenost 

(A ir Industry), 1936, (4), 23-26).— [In  Russian.] A review.—N. A.
Aluminium Plating for the Protection of Metals from High-Temperature 

Oxidation. V. F . Nogrccv and  S. G. Znaichcnko (N eft (Petroleum), 1936, 7, 
(5), 24 -25 ; G. Abs., 1936, 30, 5924).— [In  R ussian.] Tho advantages of 
alum inium plating  various parts  o f oąuipmcnfc exposed to  high tem peratures 
are discussed.—S. G.

*Porosity Tests for Zinc-Coated Iron and Steel. W . A. K oehler and  R . O. 
Burford (Electrochem. Soc. Preprint, 1936, Oct., 241-244).—I t  has been found 
practicai to  apply  tho W alker te s t for pin-holes, when iron or steel is coated 
with zinc, using an  external e.m.f. to  produco ferrous ions a t  tho points where 
the iron is exposed. P aper im pregnatod w ith  a  te s t solution can also be used 
for tho te s t w ith  or w ithout an  external e.m .f., depending on tho na tu rę  of the 
metal coating on the iron.—S. G.

*Some Studies in  M icrostructure of Zinc Coatings. (Buck.) See p. 458.
♦Influence of Hofc-Dip Galvanizing on the Endurance Bending Strength and 

the Regularity of the Tensile Properties of Drawn Steel W ire. F ranz Greis and 
H erbert R uppik  (Arch. Eisenhuttenwesen, 1936-1937,10, (2), 69-71).—H ot-dip  
galvanizing of steel wire reduces tho endurance lim it (alternato  bending test) 
owing to  th e  form ation o f th e  h ard  zinc-iron interm ediate layer and  tho 
roughening o f th e  surface in th e  pickling bath . Theso effects aro enhanced by 
irregular ąuenching as tho wire lcaves th e  zinc b a th , b u t m ay bo m itigated  to  
a considerable ex ten t by annealing followed by a  careful ąuenching.—A. R . P .

Longer Life for Galvanizing Furnaces. W allace G. Im hofl (M achinist 
(Ewr. Edn.), 1 9 3 6 ,  80, ( 1 ) ,  1 8 e - 2 0 e ) .—Tho destructive forces acting on tho po t 
in hot-galvanizing aro briefly considered, w ith particu lar reference to  tho 
action of galvanizers’ dross and  of sal am m oniac.—J . H . W.

A New Galvanizing Furnace. W . H . Spowers, J r .  (Ileat-Treal. and 
Forging, 1936, 22, (7), 356-358 ; and  Indust. Heating, 1936, 3, (6), 375-378).— 
H eating o f a  large galvanizing po t by  rad iation  from electrical elem ents showed 
m any advantages, b u t cost o f electric power in m any d istric ts in  U.S.A. pre- 
vented its w ider adoption. The prineiple has been extended to  o ther fuels, and  
an installation is described in which th e  galvanizing kettle  is heated  by vertical 
tubes o f chrom e-nickel alloy, heated from  th e  insido by gas, and  applying to  
the side walls o f th e  galvanizing kettle  heat given off by the glowing tubes. 
Perfect heat control, long life for th e  kettle , fuel economy, vory Iow dross 
formation, and  Iow hea t losses are am ong th e  advantages claimed.—J. E . N .

To Exhibit New Zinc P lating Process a t Metals Exposition. ------ (Am er.
Metal M arket, 1936, 43, (200), 3).— A brief no te  of a  new process using a  new 
brightening agent, w hich is claimed to  bo particularly  adaptablo  for use in 
barrel p lating  of building hardw are, radio parts, electrical fixtures, and  other 
m etal eąuipm ent whoro a ttrac tiv e  appearance is im portant. The new brighten­
ing agent is a  liąu id  which is easy to  handlo and control. I t  is non-corrosive, 
non-inflammable, and  non-toxic.—L. A. O.

The Protection of Zinc by Phosphate and Chromate Processes. Hugo 
Krause (Illust. Zeit. Blechindustrie, 1936, 65, (35), 1037-1038).—An account is 
givcn of tho “ Granodizing ” process as applied to  zinc and  its  alloys, plain or 
cadm ium -plated, and  of a  dichrom ate im m ersion process for th e  trea tm en t of 
zinc, cadm ium , and  the zinc-cadm ium  alloys. Referenees to  the rolevant 
patents are given.— P. M. C. R .

*On the Chemical Polarization of the Hydrogen Electrode by Oxygen and the 
Problem of Electrolytic Corrosion Protection. A rthu r F . Lorch (Electrochem. 
Soc. Preprint, 1936, Oct., 173-178).—The ohemical polarization of the hydrogen 
electrode by  oxygen was inyestigated and  found to  bear a  simple relation to  its
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electrical polarization. The current equivalent o f a  given concentration of 
oxygen rem ains constan t over a wide rangę o f potentials except th a t  a t  suffi- 
ciently positive potentials oxygcn ceases to  reac t a t  the cathode. F rom  the 
results obtained i t  is possible to  explain the failure of electrolytic corrosion 
protection  in some cases.— S. G.

The Adhesion o! Rubber to Metals. V. E vstra tov  and  N . T rankovskaya 
(J. Rubber Ind . (U .S .S .R .), 1930, 578-582).— [In  Russian.] A  description, 
w ith 50 references.— S. G.

The Corrosion Problem. Paints and Anti-Corrosive Coatings. Georges 
Genin (Indust. ćhimique, 1935, 22, 802-806; 1936, 23, 10-15, 322-325, 
402-405; C. Abs., 1936, 30, 6217).— A generał discussion o f various types 
of m etallie coatings, alum inium  paints, and  an ti-ru s t coatings resistan t to 
high tem peratures.—S. G.

VI.— ELECTRODEPOSITION
(Continued from pp. 401-407.)

Cadmium-Plating in  Precision Industry. A. M. Sokov (Tochnaja Induslria  
(Prazisions Ind .), 1936, (8-9), 19-20).— [In  Russian.] The W estbrook b a th  is 
recom m ended and a description of the process given.—N. A.

*The Theory o! Electrolytic Chromium Plating.—Et. R obert W einer 
(Z. Elektrochem., 1936, 48, (8), 585-598).— See M et. Abs., th is  vol., p. 366. 
F u rth e r theoretical explanations on the process o f electrolytic chromium 
plating aro given. The difference in  behaviour o f gold, p latinum , and  carbon 
from th a t of base m etals was thoroughly, if  n o t exhaustively, investigated, and 
the im portan t m etals in chrom ium plating  practice, nam cly iron, nickel, and 
copper, were examined. Owing to  th e  extraordinarily  varying, and  a t  first 
completely contradictory, results, a  rigorous explanation was p u t forward, 
bringing o ther base m etals in to  consideration ; although th is  led to  fu rther 
complications, a  satisfactory theory  to  account for th e  m any and  varied 
phenom ena was evolved.— J. H . W.

The Nickel and Chromium Plating o! Aluminium and A lum inium  Alloys.
E . R aub  (M ilt. Forschungsinst. Edelmetalle, 1936, 9, (11/12), 111-121; and 
Metallwaren-Ind. w. Galvanotech., 1936, 34, (8), 150-154).— W hen alum inium  
sheet is nickel- o r chrom ium -plated by  any o f tho standard  m ethods th e  first 
step in which involves an  etching operation to  remove th e  surface oxide film, 
th e  rcsulting p lated  m etal does n o t w ithstand  corrosive eonditions well sińce 
the platc  is invariably  porous due to  th e  roughness o f th e  surface o f th e  a lu ­
minium . Exam ples of th is are shown after exposure to  salt-spray (which 
produces intense p itting) and  steam  (which causes the p la te  to  flake off). 
I t  is sta ted  th a t  there is now available a  m ethod of treating  the alum inium  
surface, which removes th e  oxide film w itliout spoił ing th e  polish o f tho m etal 
and  provides a  sm ooth surface on to  which first nickel and  th en  chrom ium can 
be p lated  in  such a  w ay th a t  the  coatings do n o t flake even when the p lated 
sheet is b e n t ; such coatings aro claimed to  be absolutely non-porous, b u t no 
details are given of the m ethod.—A. R . P .

Special Appliances for Chromium-Plating of Round Calibration Instrum ents. 
P . E . Fom in (Tochnaja Industria  (Prazisions Ind.), 1936, (6), 11-13).— [In 
R ussian.] Tlio workshop p lan t and  the process of chrom ium -plating adopted 
a t  the  works are deseribed.—N . A.

Electrolytic Lead Coating (from Fluosilicate Solutions). P . P . Beljaov and 
J .  B. Gurevich (Zhurnal Khimicheskoy Promishlenosti (J. Chem. Ind.), 1936, 
13, (10), 602-605).— [In  Russian.] The m ethod and apparatus used a t  the 
“  D orkhim  ” w orks are deseribed.—-N. A.

Nickel Anodes. Tentative Standards DIN 1702. ------  (Z. M etallkunde,
1936, 28, (6), 182).—The following specification is suggested : composition—
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nickel no t less th a n  99, copper n o t more th an  0'25, iron less th an  0-05, m an­
ganese less tlian  0-01, zinc less th an  0-01, and m agnesium  less th an  0-05% ; 
the anodes m ust bo tough and  free from  brittleness, have a  homogeneous 
structure free from  segregations along th e  grain  boundaries, an d  bo free from a 
casting or rolling skin.—A. R . P .

Nickel Anodes. E . R aub  (M ili. Forschungsinst. Edelmetalle, 1936, 10, (4), 
37-43).—Y arious types o f nickel anodes are described and  the ir relative m erits 
discussed. The effect of sm ali am ounts o f im purities in  th e  anodę on its  ra te  
of corrosion in  the  b a th  and  on the p lating  process is briefiy described.

—A. R . P .
♦Electroplating of Aluminium and Its Alloys w ith Zinc, Cadmium, Copper, 

Nickel, and Chromium. V. I . Lainer and  S. I . Orlov (Legkie M etalli (Light 
Metals), 1936, (2), 22-33).— [In  Russian.] A  common m ethod of preparing 
an alum inium  surface for electroplating is to  im merse i t  for 1-3 m inutes in 
sodium zincate solution d 1-25-1-4, then  to degrease in an  alkaline cyanide 
bath. P lating  w ith  zinc is best carried ou t a t  1-1-5 am p ./dm .2 in a ba th  
containing zine oxide 45 and  sodium cyanide 100 grm ./litre  w ithou t addition  o f 
colloids, b u t for cadm ium  plating  an  acid b a th  containing cadm ium  sulphate 
crystals 100, amm onium sulphate 65, and  peptone 1-5-2 g rm ./litre  a t  p n 3-4 
w ith 0-7 am p ./dm .2 is the m ost satisfactory. A copper undercoat should be 
used only when the article is to  be subseąuently  p la ted  w ith  nickel or cadm ium  ; 
this is preferably obtained by flashing in  a cyanide b a th , then  building up  the 
deposit in  the ord inary  acid su lphate bath . N ickel or chrom ium  plating  over 
the copper layer is sufflciently good in  ordinary baths .—D. N . S.

♦The Electrolysis of Aąueous Solutions of Sodium and Zirconyl Sulphates. 
I.—A Prelim inary Report. W. E . B rad t and  H enry  B. L inford (Electrochem. 
Soc. Preprint, 1936, Oct., 363-371).—A ąueous solutions o f sodium  and  zirconyl 
sulphates were electrolyzed under controlled conditions. Difficulties due to  
tho hydrolysis o f zirconyl sulphate were partia lly  avoided by tho addition  of 
sodium sulphate. Facto rs investigated w e re : concentration o f zirconyl 
sulphate, concentration of sodium sulphate, hydrogen ion concentration, 
eurrent density  and  tem peraturę  o f electrolyte. E lectrodeposited m etallic 
zirconium was obtained in 2 forms. One is a  silver-white, com pact, adheren t 
m etal sim ilar to  nickel electroplate in appearance. This slowly changes to  tho 
other modifleation which appears to  be a  non-adherent aggregation composed 
of a ' black pow der which m ay be zirconium or some oxidation p roduct of 
zirconium. Conditions are described for obtaining th in  deposits o f com pact, 
bright m etal.—S. G.

♦The Form ation and Growth of Pits in  Electrodeposited Metals. Michel 
Cymboliste (Electrochem. Soc. Preprint, 1936, Oct., 347-362).—P its  in  electro­
plating, no tab ly  nickel deposition, are a ttr ib u ted  to  bubbles, e ither o f hydrogen 
or o ther gases. T he origin o f these gas bubbles is discussed a t  length, and 
different types o f p its arc illustrated  w ith  th e  a id  o f num erous photom icro- 
graphs. Furtherm ore, it  is em phasized th a t  m ost bubbles are non-adherent. 
The adherence of bubbles to  the  basis m etal, o r to  th e  surface o f th e  electro­
deposited m etal, is a ttr ib u ted  to  a  wide varie ty  o f possible irregularities in 
this surface, such as scratches, nodules, foreign particles wrhich have anchored 
thcmselves to  tho surface, &c. Gas bubbles m ay continue to  adhero w ithout 
inereasing in volume, or they  m ay grow in size and  e ither rem ain a t  th e  surface 
or detach them selves and  cscapc from the solution. T he interposition of a 
th in  coat o f copper betw een 2 coats o f nickel is suggested as a  p ractical means 
for the elim ination o f pits.— S. G.

♦The Co-deposition of Metals of the Same Valence in  Acid Solutions. W. 
George P ark s and  I . M ilton LeBaron (Electrochem. Soc. Preprint, 1936, Oct., 
235-239).—The co-deposition o f 2 m etals o f the  sam e valence was investigated. 
The following system s were in c lu d ed : zinc-cadm ium , copper-cadm ium ,
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nickel-copper, zinc-coppcr, and  silver-tkallium . The cathode potential 
m ethod previously described (Met. Abs., th is vol., pp. 163, 406) wag employed 
a t  different current densities, a t  room tem perature, in solutions of pa  6. The 
yaria tion  o f co-deposition w ith  difference in  electrodo po ten tia l has been 
determ ined, and  tho eąuation  dcriyed for co-deposition of m onovalent and 
bivalen t m etals of tho samo valence.— S. G.

Overpotentials in  the Electrodeposition o£ Metals on Indifferent Cathodes. 
A. G. Sam artzey and  K . S. E ustrop iey  (Izvcstia A kadem ii N auk  S .S .S .R .  
[Buli. Acad. Sci. U .R .S .S .), 1934, [vii], C03-613 ; B rit. Chem. Abs., 1934, [A], 
1178).— [In  R ussian.] T he deposition of m etals (cadm ium , silver) begins a t  a 
higher poten tia l th an  th a t  a tta ined  after a few m inutes ; th is  phenom enon is 
n o t duo to  grow th o f th e  crystals b u t to  tho passago of th e  m etal th rough  a 
s ta te  interm ediate betw een the ionic and  th e  m etallic.— S. G.

*Some Peculiarities o£ Electrodeposited Metals. L adislay Jenicek  (Rev. 
M et., 1936, 33, (6), 371-378).—E lectrodeposited chrom ium and  iron contract 
on heating, m uch moro th a n  niekel, and  th e  softening th a t  occurs follows a 
curve of th e  same form as th a t  for contraction. N o contraction  was observed 
w ith  coppcr, and  there was very  little  reduction  in  hardness on heating. 
Change of struc tu re  also results from heating, and  recrystallization occurs on 
heating to  tem peratures higher th an  those reąu ired  to  reduce tho hardness.

— H . S.
The Development of Electroplating. D. J .  M acnaughtan (M et. In d . (Lond.), 

1936, 49, (13), 323-324).—A paper forming th e  in troduction  to  a  discussion on 
electroplating a t  th e  1936 m eeting of the  B ritish Association.—J . E . N.

The Futurę o£ Electrodeposition. II . J .  T . E llingham  (Met. Ind . (Lond.), 
1936, 49, (13), 324—325).—The concluding contribution to  the discussion on 
electroplating a t  tho 1936 m eeting of the B ritish  Association.— J . E . N.

VII.— ELECTROMETALLURGY AND ELECTROCHEMISTRY
(O ther th a n  Electrodeposition.)

(Contlnued from pp. -107-408.)
*The Mechanism of Electrolytic Separation of Hydrogen by Palladium and 

P latinum . L . K andler and  C. A. K norr (Z. Elektrochem., 1936, 42, (9), 669).— 
E xperim ents on tho cathodic polarization of pure palladium  and  platinum  
electrodes in  2Ar-sulphuric acid  solution showed th a t  quite different eu rren t- 
e.m.f. curves are obtained according as to  w h e th e r: (1) no gas, (2) hydrogen, 
or (3) nitrogen is introduced in to  th e  cathode vessel during th e  m easurem ent. 
T he curvcs o f the e.m.f. against the  logarithm  of th e  cu rren t density  in  (1) and
(3) are stra igh t lin es ; th a t  in (2) is a  curve lying betw een (1) and (3). A ccord­
ing to  Tafel, in  case (2) w ith  the  highly activo palladium  and  p latinum  elec­
trodes, th e  reaction 2H  — >• H 2 occurs, together w ith  th e  determ ining baek- 
reaction, H 2 — >• 2H. In  case (1), in  the  absence of th e  gas phase, th e  migra- 
tion  of th e  molecular hydrogen from  tho electrode to  the  solution is, according 
to  N ernst, a  slow process, and  th e  hydrogen concentration on the electrode, 
and  hence the  yelocity of the back reaction H 2 — >- 2H , increases linearly 
w ith  th e  curren t density. T hus it  appears possible th a t  w ith  pure palladium  
and  p latinum  electrodes and  under suitable conditions, the m echanism  of the 
electrolytic separation  of hydrogen according to  bo th  N ernst and  Tafel can be 
realized.—J .  H . W.

*The Potential Differenees at M etal-Vapour, Vapour-Liquid, and Liąuid-M etal 
Interfaces of Partially Im mersed Electrodes. Colin G. F in k  and  R ichard  C. 
Delimel (Electroćhem. Soc. Preprint, 1936, O ct., 245-284).—A m ethod was 
devised and  special appara tus has been designed and  constructed for verifying 
the existence and  m easuring th e  m agnitude o f th e  po ten tia l difference existing 
across the yapour betw een th e  esposed portion  of a  partia lly  im mersed electrode
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and th e  surface of the  solution in to  which i t  is dipping. A  shielded oscillating 
electrode has been developed w hich makcs possible th e  m easurem ent of 
rapidly changing contac t potential differences. The oscillating electrode 
system perm its the use of an  a.c. amplifier and  an  audible detector, thercby  
providing high sensitivity  w ith  excellent electrical stab ility . Q uantita tive 
detenninations o f the  potential across th e  yapour were m ade w ith  copper, 
gold, and  platinum , each dipping in to  aąucous m olar solutions of th e ir salts. 
The change resulting from  oxygen admission w hich occurred in  tho poten tia l 
drop across th e  yapour was stud ied  quantita tively . The effects o f dissolvcd 
oxygen on th e  solution potentials were also determ ined. T he effect o f the 
potential difference existing across tho  vapour a t  a  partia lly  im m ersed electrode 
on its corrosion is discussed.—S. G.

Electrolytic Separation o! Light Metals from Non-Aqueous Solutions. I .— 
Preliminary Experiments of Electrolysis of Alkali Metal Salt Solutions. M. A. 
Klochko (Zhurnal Prilcladnol lih im ii (J . A pplied Chem.), 1936, 9, (3), 420 - 
433).— [In  R ussian.] E lectrolysis of solutions of double alkali-alum inium  
halides (formed by fusing the  two salts together) in  nitrobenzeno affords 
cathodic deposits of tho alkali m etal in  cu rren t yields of 35-70% . Li, N a, K , 
and R b have been obtained from  tho double brom ides and  L i and  N a from the 
double chlorides.—N. A.

*Studies of Overvoltage : The Effect of Fusion of the Cathode and the Effect 
of Temperature on Gas Polarization. Allison B u tts  and  W . A. Johnson 
(Electrochem. Soc. Preprint, 1936, O ct., 205-220).— Celi voltages were measured 
and gas polarization voltages determ ined in cells w ith  W ood’s alloy cathodo and  
with a  gallium cathode, while th e  tem peraturo  o f th e  celi varied so as to  cause 
the cathode to  m elt and  to  frceze. V oltage-tem poraturo curves and  vo ltage- 
tim e curves were obtained a t  constan t cu rren t densities. N o change o f 
polarization was found during m elting or freezing except in th e  case o f W ood’s 
alloy when th e  alloy h ad  n o t reached eąuilibrium . Sharp increases of yoltage 
were observed w ith  the liąu id  gallium  cathode (not during freezing), and  also 
sudden pronounced flattening of tho liąuid  gallium. O vervoltages o f hydrogen 
were m easured on solid and  liąuid W ood’s alloy and gallium .—S. G.

*On the Problem  of Hydrogen Overvoltage. P . P . Porfirov (Zhurnal Obstchei 
K liim n (J. General Chem.), 1934, 4, 1311-1321 (in R ussian ); and  Dokladi 
Akadem ii N a u k  S .S .S .R . (Compt. rend. Aead. Sci. U .R .S .S .), 1935, [N.S.], 1, 
386-390 (in R ussian), 390-392 (in English)).—E xperim ents arc described 
which were carried ou t in an  a ttem p t to  settie  tho controversy regarding the  
existence of th e  so-called con tac t (or transfer) resistance on th e  cathode during 
the evolution o f hydrogen.— S. G.

♦Electrolysis of Alumina w ith Incombustible (Metal) Electrodes. A. Ii 
Beliaev and  J .  E . S tudentsov (Legkie M etalli (Light Metals), 1936, (3), 15-24). 
—[In  Russian.] The possibilities of alum ina electrolysis w ith  copper, nickel, 
chromium, an d  silver anodes were investigated. T he use of an  eąuim olecular 
m ixture of potassium  an d  sodium  eryolites as electrolyte allows of a  minim um 
working tem perature of 936° C. The solubility of alum inium  oxide in th is 
ba th  is 13% a t  830° C. In  all cases rap id  destruction  of th e  anodes by 
oxidation occurred.—D. N . S.

IX .— ANALYSIS

(Continued from pp. 408-409.)
Researches on Spectrographic Analysis. W . Gerlach and  W . Rollwagen 

(Metallwirtschaft, 1936, 15, (36), 837-840).—In  m ost cases i t  is m uch easier to  
detcct im purities w ith  tlie flaming arc th a n  w ith  tho spark  m ethod of exciting 
the spectrum . The sensitivity  is im proved if  the arc is electrically in terrup ted .

— v. G.
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Fraetional Reaction for Antimony. N . A. Tananaov and  L . M. Rabinovieh 
(Zhurnal Prildadnoi K h im ii (J . A pplied Chem.), 1936, 9, (2), 369-371).— [In 
Russian.] As little  as 0-1 mg. of Sb per c.c. m ay be detec ted  as H SbO s or by 
reaction  of HgCl2 w ith  tervalcn t Sb.—N . A.

♦Quantitative Separation and D eterm ination of A lum inium  and Zinc. F . H . 
Fish and  J .  M. Sm ith, J r . (Indust. and Eng. Chem. (A na ly t. E dn.), 1936, 8, 
(5), 349-350).—Tho neu tral solution of the  tw o m etals is trea ted  w ith  LiCl,
5 grm . of CH3-C02N H 4, and  NH.,OH un til th e  liquid is fa in t p ink  w ith phenol- 
phthalein. The precip itate is washed w ith  a  2%  solution of CH3-C02NH.i, 
dissolved in dilute H N 0 3, and reprecipitatcd as before ; the  second precip itate 
is ignited and  weighed as 2Li20,5A l20 3 (47-40% Al). Zn in tho  filtrate is 
precip itated  as ZnN H 4P 0 4, w hich is ignited to  Zn2P 20 7 for weighing.—A. R . P .

Volumetric Determ ination of Arsenie in  the Presence of Iron Salts. W ilhelm 
D aubner (Angew. Chem., 1936, 49, (7), 137-138).—The solution is neutralized 
w ith  N H 40 H , m ade feebly acid w ith  C H 3-C02H , and  trea ted  h o t w ith 
(NH4)3AsO., to  p recip itate a m ixture o f A1As04 and F eH A s04. Tho washed 
precip itate is dissolved in  acid and  th e  As determ ined volum etrically. F e is 
determ ined in  tlie usual w ay in  another portion of the solution and  th e  Al 
calculated by differenco.—A. R. P.

♦Determination of Bism uth as Phosphate. W. C. B lasdalc and  W. C. Parle 
(Indust. and Eng. Chem. (Analyt. Edn.), 1936, 8, (5), 352-353).— A critical 
study  of the conditions under which Bi can be p recip ita ted  quan tita tive ly  as 
phosphate showed th a t  in th e  abscnce of Cl' and  S 0 4"  complete precipitation 
is obtained from  solutions 0-23/ w ith  respect to  H N O , if  tlie excess of 
(NH4)2H P 0 4 added is sufficient to  give a  0-0651/ solution. K , Mg, Zn, Cu, 
and  Ca do no t interfere, Cd causes the  results to  be sliglitly high, and  P b  renders 
tho m ethod inaccuratc. Tho chief sourco of error is the co-precipitation of 
basie s a l ts ; th is difficulty is overcomo by  preeipitating from a h o t solution w ith 
a  ho t d ilu te phosphate solution and  digesting for 1 hr. a t  80° C. Too g rea t an 
excess o f p rec ip itan t should be avoided to  p reven t contam ination  of the 
p recip itate w ith  excess o f P 0 4" '.  The precip ita te  is finally ignited a t  800° C. 
and  weighed as BiPO.,.—A. R . P .

Microchemical Determ ination of Bism uth by Quinoline-Thiocyanate. 
M. V. Gapchenko and  O. G. Sheintsis (Zhurnal Prildadnoi K h im ii (J. Applied  
Chem.), 1936, 9, (3), 544-566).— [In  R ussian.] A  sa tu ra ted  aąueous solution 
of ąuinoline containing N H 4CNS gives w ith  acid  Bi solutions a eharacteristic 
goldcn-ycllow crystalline p rec ip ita te ; Z n", S n", Sb"", H g‘, and  Ag‘ interfere, 
bu t Cu is w ithout effect if the solution contains 10% of citrie acid.—N. A.

♦Separation and Determ ination of B ism uth w ith Gallic Acid. L. Kieff and 
G. C. Chandlee (Indust. and Eng. Chem. (Analyt. E dn.), 1936, 8, (5), 392).— 
Bi is quan tita tive ly  p recip itated  by  addition  of gallic acid to  th e  h o t (70° C.) 
n itra te  solution containing 3%  of H N 0 3. The precip itate is washed w ith  2%  
gallic acid containing 3%  of N H 4N 0 3, dissolyed in 20 c.c. o f H N 0 3, and 
precip ita ted  as basie carbonate by addition  of CH3-C02N H 4. P b , Cd, Cu, Z11, 
Al, Cr, Fe, Ni, B a, Ca, K , and  N a do n o t interfere although reprecip itation  of 
the gallate is advisable if  m uch of these m etals is present. Sb, H g, Sn, and 
Ag interfere.—A. R . P .

♦Quantitative Determ ination of Cadmium and Lead in  Zinc Using a Grating 
Spectrograph w ith a  Sector Disc. H arris M. Sullivan (Indust. and Eng. Chem. 
(Analyt. Edn.), 1936, 8, (5), 382-383).—The sam ple is placed in the lower 
(positive) graphite electrode and  an  arc o f 5 am p. a t  220 v. passed between the 
electrodes (1 cm. gap). The arc is placed a t  the focal centro o f a convex lens 
so th a t  a  parallel beam  of light is throw n on the slit o f the spectrograph. The 
logarithm ic sector disc ro ta tes a t  300 r.p .m . and is ad justed , as close to  tho 
slit as possible, so th a t  abou t 3 mm. length o f the 16 mm. slit is left open a t  all 
tim es, the  rem ainder o f th e  slit opening varying during th e  tim e of exposure
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as tho sector disć ro ta tes in fron t o f i t  to  causc tho  Iongths of tho lines on tho 
film to  vary  according to  their in tensity . Tho Iongths of tho lines Cd 3261 and 
Pb 2833 and  2663 A. are a  m easure o f tho proportion  of these elem ents presen t 
although the relation is no t e sac tly  linear. The m ethod gives results accurate 
to  10-15%  for ąuan tities o f P b  or Cd in  Zn of th e  order o f 10 p.p .m .— A. R . P .

♦Determination of Gold in  D ental Alloys. J .  Lewis M aynard {Indust. and  
Eng. Chem. (Analyt. E dn.), 1936, 8, (5), 368-360).—Tho chief eonstituents of 
dental alloys are Au, Ag, P t, P d , and  Cu w ith  som etimes m inor am ounts of 
Ir, N i, Zn, Sn, and  In . The alloy is dissolved in aąiia regia and  tho Ag, Ir , 
and Sn rem oved by  Swanger’s m ethod (J. Inst. Metals, 1926, 36, 519). The 
Au is then  precip ita ted  w ith S 0 2, washed w ith  h o t 1%  HCI, and  redissolved in 
agua regia, A fter rcm oval o f tho H N 0 3 by  boiling w ith  HC1 and eyaporating  
to 3 c .c .; 20 c.c. o f H 20  are added followed by 4  c.c. of 15%  N(C2H 5)4C1 
for eyery 0-1 grm . of Au present. A fter 15 m inutes tho precip ita te  of 
N(C2H 4)AuC14 is collected, washed 4 tim es w ith  5 c.e. o f the p recip itan t, and 
boiled w ith 35 c.c. o f 20%  glucoso solution containing 2 grm . o f N aO H . The 
precip itated  A u is collected, washed w ith  w ater, th en  w ith  h o t HC1, and 
finally w ith  h o t w ater, dried, ignited, and  weighed. T he filtrate from  tho 
second A u precip itation  is trea ted  w ith  H 2S to recover any  P t  o r P d  co- 
preeip itated  in  th e  S 0 2 process.—A. R . P .

tD eterm ination  of the Fineness of Gold Alloys by the Streak Test. K . 
Bihlmaier (M ili. Forschungsinst. Edelmetallc, 1936, 10, (2/3), 27-34).—Fuli 
details aro given o f stan d ard  tes ts  for ascertaining tho cara t o f gold alloys, 
including wbito golds, by  the  s treak  te s t.— A. R . P .

*Investigation of the Microreactions of Lead. I . I . K orenm an and  Sb. Sh. 
Mesongenik (Zavodslcaia Laboratoria ( Works' Lab.), 1936, 5, (2), 168-169).— [In  
Russian.] Tho best conditions were investigated for tho m icrodeterm ination 
of Pb  as PbCl2, P b l2, P b S 0 4, an d  K 2CuPb(NO2)0. P recip ita tion  of PbC l2 is 
best effected in  0-LY-HC1, p recip itation  of P b l2 in 0'3Ar-IvI solution, and 
precipitation of P b S 0 4 in  lAr-H 2S 0 4. Sn interferes in  tho PbC l2 and  
K 2C uPb(N 02)<, m ethods.—D. N . S.

*The Qualitative and Quantitative D eterm ination of Lithium , Rubidium, and 
Caesium by the Spectrum Method. U. M. Tolm achev (Izvestia A kadem ii N auk  
S .S .S .R . (Buli. Acad. Sci. U .R .S .S .), 1934, [vii], 904-920).— [In  Russian.] 
See Met. Abs., 1935, 2, 241.— S. G.

Microchemical Determ ination of Magnesium w ith 8-Hydroxyquinoline. 
M. V. Gapchenko and  O. G. Sheintsis (Zhurnal Prikladnoi K h im ii (J. Applied  
Chem.), 1936, 9, (3), 541-543).— [In  R ussian.] Mg can be determ ined by 
H ahn’s m ethod (Z. anorg. Chem., 1926,139, 1198) in  th e  presence of N H 4', N a, 
K, Li, Cs, R b , B a, Sr, and  Ca.—N. A.

*Determ ination of Manganese in  Tungsten and Ferrotungsten. G. F rederick  
Sm ith, J .  A. M cH ard, and  K . L. Olson (Indust. and Eng. Chem. (Analyt. 
Edn.), 1936, 8, (5), 350-351).—Tho finely-powdered m ateriał (1 grm .) is heated 
w ith 30 c.c. of a  1 : 2 mbeture o f 72%  HC104 and  85%  H 3P 0 4 a t  200°-215° C. 
un til solution is complete. The cold solution is boiled w ith  20 c.e. o f H N 0 3 
until Cl2 and  HC1 are expelled, coolod, trea ted  w ith a  few drops of F eS 0 4 
solution, then  w ith  15 c.c. o f H 2S 0 4, and  boiled w ith  1 grm . o f N a bism uthato. 
The b ism uthato is rem oved by filtration  through a  Gooch crucible, an  excess of 
standard  F eS 0 4 solution is added, and  the  excess ti tra te d  w ith Ce(S04)2 using 
diphenylam inesulphonic acid as indicator. Tho Mn m ay also be oxidized to  
H M n04 by boiling th e  solution of tho m etal obtained as above w ith 200 c.c. of 
w ater and  0-3 grm . of K I 0 4 ; the excess o f oxidizer is rem oved by  add ition  of
4-5 grm . of H g(N 03)2, an d  the filtered solution trea ted  w ith  an  excess o f F eS 0 4 
and ti tra te d  w ith  K M n04.—A. R . P .

Fractional Reaction for Zirconium. N . A. T ananaev and A. V. T ananaeva 
(Zhurnal Prikladnoi K h im ii (J. Applied Chem.), 1936, 9, (3), 526-531).— [In
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R ussian.] Zr can be detected  and  determ ined approsim ately , in  th e  presence 
of a ll elem ents except Si, by precip itation  as pliospliate from  a  25-30%  
H 2S 0 4 or 20%  HC1 solution.—N . A.

Electrom etric T itration Processes : Potentiom etric Analysis. F ritz  Liene- 
weg (Arch. tech. Messen, 1935, 5, (54), t1 6 3 -t164 ).—The m ethod described 
depends on th e  accurate comparison o f tho po ten tia l o f a given system  w ith 
th a t  o f a  standard . The conditions of comparison are discussed, and  an 
illu stra ted  description is given of an  autom atically  recording titra tio n  appar­
a tus. Tho m ethod is applicable to  a  wide varie ty  of m ineralogical and 
m etallurgical analyses, and  perm its the estim ation of seyeral m etallic ions in 
presence of each o ther (e.g. o f Ag, Cu, Cd, and  Zn in  certain  solders). A list of 
applications and  a  bibliogrwphy are appended.—P. M. C. R .

X.— LABORATORY A PPA R A TU S, INSTRUM ENTS, & c.
(See also “  T e s tin g 11 and  “ Tem peraturo M easurem ent and  Control.” )

(Continued from pp. 409-410.)

On the History of the M etallurgical Microscope. H . F reund  (Giesserei, 
193G, 23, (19), 491-502).— An account is given of th e  developm ents in  the 
m etallurgical microscope betw een 1891 and  1934.— A. R . P .

Some Im provements in  the Field of M ateriał Testing Methods and Their 
Im portanee in  Foundry Practice. A. K arsten  (Giesserei, 1936, 23, (11), 265- 
268).—The Buseh “  M etaphot ” is described and  its  use in  th e  exam ination of 
th e  macro- and  m icrostructure o f castings is discussed.—A. R . P .

Advances in  the Investigation of M icrostructure, and Their Value in  Testing 
Materials in the Motor Industry. A. K arsten  (Automobiltech. Z ., 1936, 39, (15), 
393-394).—The characteristics and  applications o f a  smali portab le  apparatus 
fo r th e  X -ray  exam ination of m icrostructures are  considered, and  such an 
apparatus, in tended prim arily  for use on ligh t alloy parts , is described and 
illu stra ted .—P . M. C. R .

Spectrograph for Rapid Industrial Application. M. F . H asler and  R . W. 
L indhurst (Metal Progress, 1936, 30, (3), 59-63,90).—The exceptional resolving 
power o f th e  eąuipnient described is due to  th e  substitu tion  of a  diffraction 
grating  for th e  usual prism . The construction and  m ounting o f th e  arc- 
cham ber facilitates rapid  work, w hilst rapid  comparison w ith  a reference 
spectrograph is perm itted  by a  special projector. Tho use of the appara tus in 
typical works’ analyses is described.— P. M. C. R .

Therm ostat of the U ral Physico-Technical Institu te. P . 6 .  Stroi kov 
(.Zhum al Tehnicheskoy F iz ik i (J. Tech. Physics), 1935, 5, (8), 1502-1510).— 
[In  Russian.] The therm ostat, which will m aintain  a  tem perature  of 600° C. 
w ith in  ±  0-1° C. for a t  least 40 hrs. is described in  detail.—N. A.

The Rotap Testing-Sieve Shaker. ------ (Engineering, 1936, 142, (3685),
237).-—The determ ination  o f th e  percentages of different-sized particles by 
passing the m ateria ł th rough  a  series o f sieyes, which are shaken b y  hand, 
results in  appreciably different values being obtained. A m achinę is described 
and  illustrated  which performs th e  operation m echanically—th e  sam ple being 
passed successively through th e  series o f different openings a t  one operation.

—R . Gr.
A Sachs Camera. A. P . K am ar and  V. S. Avcrkiev (Zhum al Tehnicheskoy 

F iz ik i  (J . Tech. Physics), 1935, 5, (9), 1653-1655).— [In  R ussian.] A  new  type 
of Sachs cam era for X -ray  exam inations a t  high tem pera tu re  and  in  vacuo is 
described.—N. A.
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XI.— PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

(Continued from pp. -111-412.)

1'The Signifieanee of the Numerical Values of M echanical Tests of Metals.
L. Delville (M etaux, 1936,11, (131), 140-147).—T he na tu rę  of th e  physical and 
mechanical properties o f m etals is considered, and  th e ir definitions and  
dimensions are tabu la ted . E rom  these considerations, th e  relation  of the 
yarious properties one to  ano ther are discussed. All testing  comprises 
measurem ent, in terp re ta tion , and  comparison. M easurem ent depends on the 
m agnitude of th e  properties and  tho accuracy reąuired , and  on th e  cost; 
in terpre tation  m ust take  in to  account all th e  fundam ental yariables conccrncd; 
comparison can only properly be m ade betw een properties o f th e  same dim en­
sions, unless n o t purely num erical param eters are in troduced to  m ake up  for 
the missing dimensions.— J . H . W.

New Application of a Three-Point Amplifler for Recording Results of 
Mechanical Tests. P ierre  Chevenard (Re.v. M et., 1936, 33, (4), 280-287).—A 
new machinę constructed by  th e  Im phy  laboratories employs very  sm ali test- 
pieces for tensile, bend, and  shear tests. S tress-stra in  diagram s are recorded 
autographically by a  pen a ttached  to  a  three-point amplifler, stress being 
measured by  deflection o f a  spring.—H . S.

Microchemical Analysis of Welds. P ierre Chevenard and  A lbert P ortev in  
(15me. GongrŁs chim. indust. (Bruxelles 1035), 1936, 223-241; G. Abs., 1936, 
30, 6925).—A fter reyiewing the  causes o f m echanical heterogeneity of welds 
resulting from  chemical and  physico-chem ical reactions, from fusion effects, 
from hardening an d  from  tem pering, C. and  P . discuss the ir conseąuenccs as 
regards : (1) m echanical tes ts of welds, th e  in terp re ta tion  and  analysis of which 
im ply th e  use o f micro test-p ieces; (2) th e  definition of w eldability, the  char- 
aeterization o f w hich necessitates a complete and  accurate exploration of the 
weld. The problem  has been solved by th e  use of th e  m icro-m achine based on 
the principle o f the  optical lever w ith photographic record, a fter large ampli- 
fication, of th e  deform ations of the tensile, shearing and  bending micro test- 
pieces, as a  function  of the loads m easured by th e  elastic deform ation o f the 
frame o f th e  machinę. A  series o f examples of selected welds is presented in 
tlie form of micro tensile and  micro shearing diagram s, w hich give th e  Yaria­
tions o f streng th , elastic lim it and  elongation determ ined a t  a  num ber of 
closely s itua ted  points. The exam ples comprisc bo th  gas and  eleetric welds 
of ferrous m a te ria ls ; they  reveal clearly th e  complex influence on th e  m echani­
cal properties o f fusion in  th e  welded zone, and  th e  hardening and  tem pering 
effects on th e  heated  zone as a  wliole. U nlike tes ts  carried o u t on large test- 
pieces, m icro-m echanical testing makes i t  possible to  ascertain  bo th  th e  position 
and th e  yalue of th e  m axim a and  m inim a of th e  yarious m echanical properties, 
and th is in  tu rn  m akes i t  possible to  find th e ir causes and  to  reduce them  as 
much as possible so as to  im prove th e  homogeneity.— S. G.

On Anti-Friction Properties of a M ateriał. N . N . Serafimoyich (Metaliurg 
(Metallurgist), 1936, (6), 102-108).— [In  Russian.] Deals w ith  th e  m ethod of 
determ ining anti-friction  properties on a  M ohr-Eederhof machinę, and  giyes 
examples o f the  determ ination  of friction m om ents of bronzes.—-N. A.

On the Question of the Upper and Lower Yield-Point and the Breaking 
Load. G. W elter (Metallwirtscliaft, 1936, 15, (38), 885-889; (40), 936- 
938).—W. repeats and  amplifies th e  false conclusions reached (see M et. Abs., 
this vol., p. 50) on th e  influence of the  construction of th e  tensile m achinę on 
the contour o f th e  load-elongation curves.—v. G.

Contribution to the Question of the Tensile Test w ith Simple Grayity Loading.
E. O. B ernhard t (Metallwirtschaft, 1936,15, (38), 889-892).—Polem ical against 
W elter (preceding abstrac t).— v. G.
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Contribution to the Question o£ the Tensile Test w ith Simple Gravity Loading.
G. W elter (Metallwirtschaft, 1936,15, (41), 960-964).—Seo preceding abstracts.

—v. G.
Vibration Tests (Simultaneous Series) of F iat Metal Specimens for Fatigue.

I . I .  Mihailovskiy ( Yestnick Ingenerov i  Tehnikov (Messenger Engineers and 
Technolog iste), 1936, (5), 309-311).— [In  Russian.] A review.— N. A.

Criticism of the Short Time Methods of Determining the A lternate Bending 
Endurance Limit. W. S path  (Metallwirtschaft, 1936, 15, (31), 726-729 ; (32), 
750-752).—The yarious accelerated m ethods of determ ining tho endurance 
lim it o f m etals are described. S. considers th a t  th e  test-piece should be 
subjected to  a  prelim inary 105 alternations a t  n o t too high freąuency prior to 
making the  te s t proper.— v. G.

A Bend Test for Tinplate. C. C. Willis (Metal Progress, 1936, 30, (3), 5 0 - 
55).— An illustrated  deseription is given of a  recording appara tu s th e  purpose 
o f which is to  exposc the  sheet to  stresses sim ilar to  those encountered during 
m anufacture (i.e. o f th e  bending-tensile type). Records of a lte rnate  bending 
and  unbending tests on common varieties o f tinp la te  aro reproduced and 
correlated w ith  the results o f Olsen cup tests and  w ith  th e  respective micro- 
struetures, and  tho in terpre tation  o f tlie curves is discussed.—P . M. C. R .

German Machines and Apparatus for Determ ining Hardness. G. R ichter 
(Germanskaja Tehnika (Z. deut. Technik), 1936, 15, (4), 68-74).— [In  Russian.] 
Deseription of Brinell, Rockwell, Shore, and  o ther special appara tu s for 
determ ining hardness, nianufactured by G erm an firms.—N . A.

Manufacture of Experimental Apparatus and Machinery a t the “  R ukhi- 
movitch ”  W orks. A. J .  R ostovih (Tochnaja Industria  (Prdzisions Ind .), 1936, 
(5), 1-4).— [In  Russian.] D eseription of appara tus for m echanical tests on 
m etals (hardness, resistance to  im pact, extension, &c.).—N . A.

11ADIOLO GY.
The Application of X-Rays to Metallurgy.—H I. C. H ubert P lan t 

(Metallurgia, 1936, 14, (83), 121-122).— See also M et. A bs., th is vol., pp. 373, 
412. In  this, the  finał article, on th e  application of X -rays to  m etallurgy, the 
practical side of th e  subject is dealt w ith. P articu la r a tten tio n  is given to  the 
X -ray  appara tus so fa r as th e  type  of tube, transform er, generał arrangem ent, 
rad iation  dangers, and  m anipulation are concerned. The results obtained 
from  X -ray  photographs in  analyzing and  identifying m etals and  alloys by 
means of spcetrographs are considered, and  reference is m ade to  photographs 
of th e  L aue type  and  th e  inform ation obtained from them  regarding the 
structu re  of m aterials. A  brief account is also given of the application o f the 
X -rays to  the exam ination of m etals for defects.—J .  W . D.

The Influence of Stresses Normal to the Surface on the Deformation as 
Measured by X-Rays. G. K urdjum ow  and M. Seheldak (Metallwirtschaft, 1936, 
15, (39), 907-908).—In  m easuring stresses by th e  X -ray  m ethod i t  m ust be 
rem embered th a t  th e  thickness of tho surface film is n o t negligible and  th a t, 
therefore, th e  m agnitude of the stresses perpendicular to  th is m ust also be 
taken  into account in the  calculations.— v. G.

On the Relation Between the X-Ray Photograph and the Strength of Cast 
and Extruded Piston Alloys. E . Schiedt (Metallwirtschaft, 1936, 15, (37), 857- 
862).—A series of X -ray  photographs of pistons is shown wliich indicate th a t 
i t  is n o t possible to  draw  conclusions abou t the m echanical properties dircctly 
from  such photographs.—v. G.

Radiographic Use of Radium . V. E . Pullin  (J. Roy. Soc. Arts, 1934, 82, 
307-322 ; discussion, 323-326; Sci. A bs., 1934, [B], 37,133).—A fter referring 
in generał term s to  th e  production and  im portan t properties of y-rays, their 
use is described in  detceting fiaws in m aterials, and  th e  advantages of y-rays 
over X -rays in certain  eircumstances are  pointed  out. Exam ples are giyen of
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the practicai application of the  y-ray m ethod, together w ith  reproductions o f 
radiographs. The process of estim ating the position and  size of flaws is referred 
to.—S. G.

X II.— T E M PER A TU R E  M EASUREM ENT AND CONTROL

(Continued from p. 413.)

Electric Recorder and Controller. ------  (•/. Sci. Instrum ents, 1936, 13,
(9), 306-307).—A noto describing th e  “ Multelec ” recorder. Tho instrum ent 
works on th e  potentiom eter principle, an d  au tom atically  standardizes its own 
circuit voltage every 54 m inutes. I t  is s ta ted  th a t  in. defleetion of tho 
galvanom eter needle is shown on the ehart, and  th a t  any change in conditions 
is recorded w ithin 2 seconds of its  occurrence. A  wide rangę o f industrial uses 
is claimed.—W . H .-R .

Methods for Measuring and Regulating Temperature, and Apparatus Used. 
R. Boye (Germanskaja Tehnika (Z. deut. Technik), 1936, (6-7), 101-106).— 
[In Russian.] A reviow.—N. A.

Recent Revisions of H igh Temperatures. H . T . W ensel (./. Am er. Ceram. 
Soc., 1936,19, (3), 81-86).— W . points ou t th a t  to  convert tem peratu re  values 
recorded in th e  lite ra tu re  to  tho present In te rna tiona l T em perature Scalę, a  
correction m ust be applied w hich is calculated from tho constants th a t  defino 
the particu lar scalę in  which recorded values aro expressed. Applying tho 
same corrections to  all previous scales leads, in  m any cases, to  yalues which 
depart from th e  p resen t scalę m ore th an  the  values actually  recorded. Ex- 
amples are given showing th e  correct m ethod of converting tem peraturo  values 
based on W ien’s Law  to  tho In ternational Scalę.— S. G.

X I I I — FOUNDRY PRACTICE AND APPLIANCES

(Continaed from pp. 413-115.)

Correction of Porosity in  Non-Ferrous Casting by Im pregnation w ith Bakelite 
Vamish. Z. I . Shnaiderm an (Liteinoe D eb  (Foundry Practice), 1936, (4), 
25-26).— [In  Russian.] A description o f th e  therm al trea tm en t o f B akelite 
vam ish, and  the process o f im pregnation of bronze and  alum inium  sections.

— N. A.
On Light Metal Ingot Castings. H . R ohrig (Z. Metallkunde, 1936, 28, (2), 

43-45; and  (abridged) Light M etals Research, 1936, 4, (22), 386-387).—  
Practicai h in ts are given on the correct m ethods of casting alum inium  and  its 
alloys to  prevent segregation and  undue piping, and  tho causes o f fau lty  
castings are discussed.— A. R . P.

Casting a Trough 5300 mm. Long of A lum inium  Alloy. K . P . Lebedev 
(Liteinoe Delo (Foundry Practice), 1936, (4), 26-27).— [In  Russian.] A 
description of the m ethod o f moulding.—N. A.

Causes of Rejects in  Aluminium Castings and Methods for Their Elim ination.
A. M. Brezgunov (Aviopromishlenost (A ir Industry), 1936, (3), 17-25 ; (4), 
27-31).— [In  Russian.] Deals w ith the classification and  nom enclature o f 
rejects in  th e  casting of alum inium  alloys.—N . A.

Casting of a  Bronze M anipulator Subjected to a Hydraulic Test of 30 Atmo- 
spheres. Z. S. L avu t (Liteinoe Delo (Foundry Practice), 1936, (5), 36-37).— 
[In Russian.] A technical description of the casting process.— N. A.

The Bronze Casting Techniąue of Our German Ancestors. E rich  Becker 
(Giesserei-Prazis, 1936, 57, (37/38), 409-413 ; (39/40), 440-442).— R ead a t  the 
In ternational F oundry  Congress a t  Dusseldorf. Discusses th e  composition, 
shape, and probable m ethod of casting o f old bronzes in G erm any.—J . H . W.

K K
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Magnesium Alloys in  Aero Engine Construction. A. S. Lugaskov (Avio- 
;promishhnost (A ir Industry), 1936, (4), 31-40).— [In  Russian.] A revie\v, 
deseribing tlie composition of th e  alloys, th e ir preparation, moulds, testing, and 
th e  trea tm en t o f castings and rectification of the ir defeets.—N. A.

Measures Against Rejects and Im provem ent of the Quality o! Magnesium 
Alloy Castings. A. S. Lugaskov (Aviopromishlenost (A ir  Industry), 1936,
(5) 27-35).— [In  R ussian.] A reyiew.—N. A.

* On the Deosidation o£ Technical Silver Alloys. E . R aub , H . K laiber, and
H . R oters (Metallwirtschaft, 1936, 15, (33), 765-770; (34), 785-788).—The 
efliciency of num erous deosidizers for the silver aHoj' w ith  16-5% copper has 
been exam ined ; only phosphorus and  lith ium  were found satisfaetory  in  all 
respeets. Phosphorus rcmoves th e  oxygen as cuprous m etaphosphate which 
separates relatiyely  slowly from  the  m olten m etal, b u t is hannless if  n o t com- 
p letely  elim inated. Smali am ounts o f retained  lithium  are also w ithou t effect 
on the  m echanical properties, b u t reduce slightly tho resistance to  corrosion by 
acetic acid and increase considerably the resistance to  corrosion by n itric acid ; 
lithium  does n o t affect sulphide tarnisliing.— y. G.

Preheating Bearings for Tinning w ith Babbitt. Jo h n  E . H yler (M achinist 
(E vr. E dn.), 1936, 79, (51), 915e).—The advantages o f heating bearings before 
tinning them  w ith B ab b itt are counteracted if  th e  heating is excessive. I f  the 
bearings are dam p, they  should be lieated relatiyely  ho t, b u t allowed to  cool 
un til com fortably warm  to  the liand before pouring in the B abb itt.—J . H . W.

The Problem of Porosity of Aluminium Alloys in  Die-Casting. P . E . 
L iam in (Liteinoe Delo (Foundry Practice), 1936, (4), 22-25).— [In  Russian.] 
D ifferent types of jiorosity and  the ir causcs are exam ined.—N. A.

Changeable Cores for a  Die-Casting Die. E . S tevan (M achinist (E u r . Edn.), 
1936, 80, (3), 46e-4 7 e ).— The use of intercliangeable pads in a  die-casting die 
for, say, a  zinc-base alloy, enables drill stands for fractional, m etric, and  wire 
gauge sizes to  be made w ith one se t o f tools.—J . H . W.

Die-Casting Problems in  the TJ.S.S.R. B. A. Jungm aister (Liteinoe Delo 
(Foundry Practice), 1935, (10), 3-4).— [In  Russian.] General views on tho 
desirability of developing th is branch of casting.—N. A.

W hat Points Must be Obseryed in the Construction of Moulding Boxes ? 
G ustav  K rebs (Giesserei-Praxis, 1936, 57, (35/36), 365-368).—Discusses the 
wali thickness, cooling, strength , and  generał construction o f moulding boxes, 
and  describes tho production of large moulds for spccial castings.—J . H . W.

Materiał for the Production of Pattern  Plates. Joli. M ehrtens (Giesserei- 
Praxis, 1936, 57, (37/38), 418-426).— R ead before th e  In ternational Foundry 
Congress a t  Dusseldorf. Describes the economics of moulding m aterials and 
th e  construction of a  large yarie ty  o f moulds. The use of wood, cast iron, 
non-ferrous m etals (alloys o f copper, lead, alum inium , and  magnesium), and 
non-m etallic m aterials for th is  purpose is discussed, and  a ltcrnative m aterials 
o f  domestic origin for yarious applications are suggested.—J . H . W.

On the Use of Cements as Binders for Foundry Sands. Max Paschke, Carl 
W eyman, and  Eugen Schneider (Giesserei, 1936, 23, (16), 381-386).—Good 
foundry sands can be made from sharp  silica sand witli cem ent as a  b in d e r; 
th e  perm eability to  gases and  th e  refractoriness o f moulds m ade from  the 
m ixture arc sufficiently good for m ost foundry purposes. Fused alum ina 
cem ent is be tte r th an  P ortland  cement as i t  gives b e tte r perm eability and  a 
higher tensile streng th . T he sand used should be as pure as possible as evcn 
iron oxide reduces the refractoriness owing to  the lime present in  th e  cement.

— A. R . P.
On the Practical Applications of Moulding Sand Testing in  Foundries. ------ -

Aulich (Giesserei, 1936, 23, (18), 431-437).—Methods and appara tus for deter- 
mining the sand, clay, and  m oisture contents o f moulding sands, th e  apparent 
yolum e, the perm eability and  the compression, tensile, an d  shear strengths are 
described.—A. R . P .



1936 X V .— Furnaces and Fuels 473

Driers for Foundries. ------ Schm idt (Giesserei, 1936, 23, (14), 341-342).—
Types of ovens for drying moulds and  cores are described and  illustrated.

—A. R. P.

XIV.— SECONDARY METALS : SCRAP, R ESID U ES, &c.

(Continued from p. 415.)

Basic Principles of the Refining of Simple Copper Alloys while Molten in the 
Foundry. Willi Claus (Metallwirtschaft, 1936, 15, (37), 862-865).—The tre a t­
m ent o f copper alloys containing, as im purities, alum inium , iron, antim ony, 
oxidcs, sulphides, or hydrogen is broadly discussed.—v. G.

On the Principles of Converting Old into New Metal. E . J .  K ohlm eyer 
(-Metallwirtschaft, 1936, 15, (29), 677-683).—The effects o f oxidizing salts and  
salt fluxes on the trea tm en t o f scrap copper, alum inium , lead, zinc, and  their 
alloys are discussed.— v. G.

XV.— FURNACES AND FUELS

(Continued from pp. 415-410.)
Tempering Furnace w ith Mechanically-Controlled Convection Currents.

------(Engineering, 1936, 142, (3682), 158-159).— Describes and  illustrates a
gas-heated furnace. The heating  cham ber is situa ted  w ith in  an  insulated 
combustion cham ber, and  the  ascending products of com bustion aro deflected 
downwards in to  i t  by  m eans of a  fan. A utom atic tem perature control is 
employed.—R . Gr.

W hat the Electric Furnace H as Done for Ciyilization. P . H . Braco (Electro­
chem. Soc. Preprint, 1936, Oct., 115-122).—The early beginnings o f the electric 
furnace are briefiy described. The effects o f metallurgical electric furnace 
techniąue on present ways of living are set fo rth  w ith  special reference to  tho 
part played by the  electric furnace in tho production and uses o f alum inium , 
magnesium, beryllium , chrom ium , tungsten , calcium Carbide, phosphorie acid, 
Silicon, manganese, and  tan ta lum . I ts  use as a  processing tool in shaping 
metals and in  “ copper brazing,”  &c., is m entioned.—S. G.

♦Progress Report on Tests of Various Electric H eating Elem ents for Furnace 
Temperatures Between 1100° and 1500° C.—I. M. G. Toole and  R . E . Gould 
(Electrochem. Soc. Preprint, 1936, Oct., 139-159).—The results o f tests on 
Silicon carbide resistors for clectric heating for tem peratures between 1100° 
and 1500° C. showed relatiyely high power loss, a  m ateriał decrease in m echani­
cal strength  of bars w ith  use, and  failure when th e  resistance had  inereased 
500% . No difference in  resistance inerease was noted  for steady  load as 
compared w ith  on-and-off control. A moro rapid  resistance inerease on 
bringing up  to  tem peraturo a fter a shutdow n and  also a daily  inerease when 
operated a t  m axim um  tem peraturo  were noted. A  rapid  eurren t inerease ju s t 
prior to  failuro was also noted. A n averago life of 1700 hrs. was observed. 
Tests on graphito  resistors showed suceessful operation when protected  from 
oxidation by propane gas, using a  Silicon carbide protection  tube. Tlie outside 
term inal błock is th e  w eakest p a r t  o f tho resistor assembly. A self-control 
term inal greatly  im proved the oycr-all therm al efficiency. F u rth e r tes ts are 
described using high-freąuency induction heating. The generał conclusion 
rcachcd is th a t  non-m etallic heating units can be developed to  operate a t 
comparatively smali cost per u n it o f m ateriał to  be heated .—S. G.

Smali Electric Furnaces. ------ (./. Sci. Instrum ents, 1936, 13, (9), 305).—
A brief noto describing smali resistance furnaces suitable for heating soldering 
irons, tem pering smali tools, &c.—W . H .-R .

Electro Refractories. (Paoloni.) See p . 475.
A Graphieal Method of Calculating H eat Loss Through Furnace Walls.

Clarence E . W einland (J. Amer. Ceram. Soc., 1936, 19, (3), 74-80).—Cf. M et.
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Abs., 1935, 3, 720. The expression of therm al conductiy ity  d a ta  in  the 
form of “  true  ” conductiyity  is discussed, and  a graphical m ethod for the 
solution of problems in  steady  s ta te  heat-flow is deyeloped. N o account is 
takon  of certa in  disturbing factors in  fum aće-w all calculations, such as jo in t 
resistances and  conductances, a ir infiltration, and  lack of tem peratu re  eąuili­
brium . W . believes th a t  th e  theory  will serve os a basis for fu turo  develop- 
m ents along th is line, and th a t  th e  m ethod of calculation described is reliable, 
workable, and also results in  a  saying of tim e.—S. G.

XVI.— REFRA CTO RIES AND FURNACE M ATERIALS

(Continued, from p. 416.)

Properties of Insulating Refractories. S. M. Phelps (H eat-Trcał. and 
Forging, 1936, 22, (5), 251-253).— Insu lating  fire-bricks are being used as 
exposed linings for certain  types o f industrial furnaces on account of their low 
heat-flow, sm ali hea t capacity, lightness in  weight, and  satisfactory refractori- 
ness. I t  is pointed ou t th a t  th e  usual m ethods applied to  the testing  of 
refractories under load a t  high tem peratures should no t be used for these 
m aterials as they  dcpart widely from  furnace conditions. I t  is s ta ted  th a t a  
load te s t in  which the  bricks arc heated  on one face only indicates satisfactory 
m echanical strength  a t  th e  m axim um  tem perature  which they  are intended to 
stand  in  seryice and  more elosely sim ulates working conditions.—J .  E . N.

♦Contribution to the Study of the Action of Carbon Monoxide on Refractories. 
Lćon Scheepers (ISme. Congres chim. indust. (Bruxelles 1935), 1936,1003-1011;
C. Abs., 1936, 30, 6151).— Tho dissociation of carbon monoxidc produces 
deterioration  of refractories, particulariy  in  the in ternal region of b last fur­
naces, where th e  average tem peraturo is 400°-900° C. Various catalysts such 
as th e  oxides of iron prom ote th e  action. The cata ly tic  action of silica, 
porcelain, kaolin, alundum , graphite, Fe30.„ iron silicate, bauxite, and  iron 
filings was studied by a m ethod (described in  detail) based on tho autom atic 
m easurem ent of the carbon dioxide formed on passing a  given am ount of carbon 
monoxide over tlie ca ta lyst in a  givcn tim e, a t  a  given tem perature , in  a 
speeially designed yertical electric furnace. B auxite and natura] magnetito 
are  particulariy  actiye.—S. G.

♦Testing Siiico-Aluminous R efractory Materials a t H igh Temperatures.
B . Long (Ctramiąue, 1935, 38, (571), 219-224; Ceram. ^46s., 1936, 15, (6), 
182).— A smali therm ostatically  controllcd electric furnace is used for measur- 
ing th e  load-bearing properties o f refractory m aterials a t  high tem peratures. 
Ifc is found th a t  the  fading curve under pressure a t  1500° C . : (1) gives evidencc 
o f th e  to ta l porosity, and  (2) fum ishes under th e  nam e of coelHcient of apparen t 
yiscosity, a  m easure o f its  yalue in  practice.— S. G.

♦Influence of the Addition of Fluxes on the Softening and Melting Points of 
Silico-Aluminous Refractories. Marcel Lepingle (15me. Congres chim. indust. 
(Bruxclles 1935), 1936,300-318).—Tho results confirm previous work.—S. G.

Developments of Refractories Containing Magnesia. L . L itinsky (Ber. deut. 
Jceram. Ges., 1935,16, (11), 505-596 ; also Iron Steel In d ., 1936, 9, (12), 462-466; 
(13), 495-499 ; 1936,10, (2), 101-105 ; and  Ceram. Abs., 1936, 15, (9), 276).—A 
comprehensiye review of recent deyelopm ents in  the  industry  and  of th e  manner 
in  w hich new ideas have been p u t in to  practice. The problems encountered 
and m ethods whereby they  were overcomc are discussed a t  length.—S. G.

♦The Use of Penetrating Radiations in the Measurement of the Porosity of 
Refractory Brick. J . B. A ustin (J. Am er. Ceram. Soc., 1936,19, (2), 29-36).— 
A m ethod of determ ining th e  porosity  of a  refractory  brick by m easuring the 
absorption of some penetrating  rad iation  has been tested  on silica brick of 
know n porosity, using both  X -rays and  y-rays, and  has bcen found to  be
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entirely feasible. The te s t is simple, ąuickly and  easily m ade, non-destructive, 
and can be made continuous. The appara tu s m ust be calibrated for each com­
position, b u t once standardized can be used for different thicknesses o f the 
same m ateriał. The ionization m ethod of determ ining th e  in tensity  o f the 
beam afte r passing through the  sample is m uch superior to  the photographic 
method.— S. G.

Refractory Products for Metal Melting Furnaces. K arl Łentzen (Giesserei- 
Prazis, 1936, 57, (37/38), 404-407).— R ead  before th e  In te rna tiona l F oundry  
Congress a t  Dusseldorf. The natu rę  and  uso of th e  refractories available for 
the construction of m etal m elting furnaces are discussed.— J . H . W .

The D estruction of R efractory Smelting Furnace Bricks by Softening and 
Melting. E . T. R ichards (Feuerungstechnik, 1936, 24, (5), 73-77).—The 
softening and  m elting of refractory  m atcrials used in  sm elting furnaces by  
mechanical forces, gases, m etallic vapours, and  d u st are referred to , and  means 
of preventing such destruction  are briefly m entioned. Theso com prise:
(1) su itably  supporting the m aterials, particu larly  the furnaco arch, and
(2) protecting the m aterials against im purities which can lower their m elting 
points, by  reducing the ir surface porosity .—J .  S. G. T.

Electro Refractories. A. Paoloni (Corriere ceram., 1935, 16, (7), 279-284; 
Ceram. Abs., 1936,15, (2), 63).—The electrotherm al trea tm en t o f raw  m aterials 
for tho production  o f refractory  and  ultra-refractory  synthotie m aterials 
(Silicon carbide products and artificial graphite) and  a  description o f an 
electric furnace devised by P . for tem peratures o f 1400°-1800° C. are given.

—S. G.

X V III.— W ORKING

(Continucd from pp. 417-418.)

♦Contribution to the Knowledge of M ateriał Flow in the Rolling Process.
Herm ann Unckel (Arch. Eisenhiiltenwesen, 1936-1937, 10, (1), 13-18).—  
An ingot of pure alum inium  was drilled a t  regular intervals and  channels cu t 
in tho surface, all being filled w ith a  0-5% coppcr-alum inium  a llo y ; the  com- 
posite m ateriał was then  rolled to  various degrees of rcduction, sectioned, and  
etched to  produce blackening of the  alloy inclusions. In  this w ay a  complete 
picture was obtained o f the r e l a t i v c  flow in  the  Y a r io u s  p arts  of th e  ingot. 
Broadening o f tho ingot takes place uniform ly over th e  whole surface, b u t th e  
rate of flow in  tho core of the ingot is less th a n  th a t  a t  th e  upper and  lower 
surfaccs, i.e. the norm al to  tho rolling piane is b en t against tho direction of 
rolling. The effect of stresses produced transversely to  th e  direction of rolling 
may be seen by  m aldng short longitudinal slits in  tho ingot prior to  ro lling ; 
when a lead ingot so cu t is rolled bo th  ends are splayed outw ards and the slit 
becomes triangu lar in  sliape showing th e  presence o f stresses d irected from tho 
centre outw ards to  tho edges.—A. R . P .

Multiple-Stage Rolling Mills. W ilhelm R ohn (Z. Metallkunde, 1936, 28,
(6), 139-142; and  (abridged) M et. Ind . (Lond.), 1936, 49, (11), 259-260).—-A 
description o f m odern types of 20-high rolling mills and  the ir performance.

—A. R . P.
On Spreading in  Rolling. W. T rinks (Blast Fur. and Steel P lant, 1936, 24, 

(9), 785-788).—Discusses the factors which influence tho spreading of m etal in 
rolling and  reviews the formuła) suggested for its estim ation. W ritten  from 
the ferrous po in t o f view.—R . Gr.

♦Preparation of Silver Sheet. The Tensile Properties of Sheet of Commercial 
Silver Alloys in  Relation to the Method of M anufacture. (Moser and  R aub .) 
See p. 444.

Modem Extrusion for Tube M anufacture. G ilbert E vans (Metallurgia, 
1936, 14, (83), 142-144).—The adap ta tion  of hydraulics to  the  piercing and
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extrusion of non-ferrous m etals for finishing in to  tubes is discussed in  relation 
to  im provem ents o f design for the  hydraulic operation, th e  adaption  of the 
tools to  the  conditions regulated by  th e  m ateriał to  be extruded, and  improve- 
m ents in  design, w hich aim  a t  greater m anufacturing accuracy, and  consistent 
dimensions in  extensive production. V ertical and  horizontal types o f presses 
are compared, and  a  deseription is given of a  m odern 3500-ton horizontal 
hydraulic extrusion press for non-ferrous m etal sections and  tubes, which is the 
outeom e of prolonged research and  experim ent.— J . W. D.

Henley Lead Extrusion Machinę. ------ (M achinist (E ur. Edn.), 1 9 3 6 ,  80,
( 1 1 ) ,  1 8 7 e - 1 8 8 e ) .—Describes tho construction and operation of a  machino for 
extruding lead pipes and  sheathing cables. I t  is claimed th a t  a  fine tolerance 
in the thickness of the sheathing th roughout th e  entire length  of th e  pipo or 
cable is obtained. N on-circular sections can be satisfactorily  extruded. The 
heat rad iation  is low an d  th e  tem perature  is controlled by a  series o f therm o- 
couples.—J .  H . W.

Four-U nit W ire-Drawing M a c h in ę . ------ (Engineering, 1936, 142, (3684),
195-196).—A w et draw ing rod m achinę is illustrated  and  desoribed, which is 
specially suitable for th e  draw ing o f bronze wire. H ard  phosphor-bronze may 
be draw n from 5-gauge rod  in 4 d rafts to  approxim ately 12-gauge a t  an 
approxim ate ra te  of 600 ft./m inu te .—II. Gr.

Theoretical Premises for Designing a Process of W ire-Drawing. S. N. 
Jakovlev  (Zvelnye M etally (Non-Ferrous Metals), 1936, (1), 120-127).— [In 
Russian.] General views.—N . A.

Power Used in  Drawing-Rolls of Multiple Mills. S. N . Jakovlev  (Zretnye 
Metally (Non-Ferrous Metals), 1936, (2), 107-119; (3), 90-101).— [In
Russian.] The d istribution  of forccs on the rolls, back traetiye effort, and 
coefficient of friction of wire-drawing rolls are studied. Coefficients of friction 
in relation  to  drawing ra tes are shown graphically for copper, brass, and 
bronze wiro, and th e  wire pressure on th e  rolls is estim ated. Ńomograms are 
constructed for p ractical use.—N . A.

♦Form ation of E ars in  the Deep-Drawing of Silver Sheet. E . R aub  (M itt. 
Forscliungsinst. Edelmetalle, 1936, 10, (5/6), 53-67).—In  tho cold-rolling of 
copper-silyer alloys th e  coppor and silver crystallites tend  to  become oriented 
in  th e  direction of rolling, and hence d irectionality  o f tho  tensile properties is 
dcyeloped, th e  tensilo streng th  being a t  a  m axim um  a t  r igh t angles to  the 
direction of rolling and  a  m inim um  a t  an  angle of 45° thereto . Prelim inary 
forging o f the casting, change in th e  copper con ten t o f the alloy, precipitation 
heat-trea tm en t, and  the addition of 0-3%  phosphorus or 0-94% cadm ium  to  tho 
m etal have no effect on th is directionality. E ven  annealing has little  effect on 
th e  directionality  o f the  tensile streng th  and  elongation, and  m ay, under 
certain  conditions, intensify i t  by  reducing still fu rth er the streng th  and 
inereasing th e  ductility  a t  45° to  the direction o f rolling. A fter high-tem pera- 
tu re  anneals th e  streng th  in the direction o f rolling becomes equal to  th a t  a t 
righ t angles thereto  except when tho alloy contains phosphorus. Cross-rolling 
prevents th e  form ation o f th e  usual fibrę struc tu re  b u t does no t prevent the 
developm ent o f an iso tro p y ; in  the hard-rolled s ta te  the  strength  is a t  a  m ini­
m um  a t  45° to  the rolling direction b u t on annealing th is slowly disappears. 
F rom  theso results it  appears th a t  ea r form ation in deep-drawing can be 
prevented  by cross-rolling, frequent annealing a t  n o t too high a  tem perature 
and  avoiding too high a degree of reduction a t  any  stage. The developm ent of 
a  regular crystal struc tu re  takes place only a t  800° C. and  th is tem perature  is 
too high for annealing th e  relatiyely low-grade Continental standard  silver 
alloys sińce they  contain a  high proportion of eutectic.—A. R . P .

The Production of Metallic Films. R . V. Jones (J . Sci. Instruments, 
1936, 13, (9), 282-288).—The m ethods for producing th in  m etallic films by 
deposition (sputtering, evaporation, and electrodeposition) and  by  the  reduc-
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tion of bulk  m etal (beating, planishing, and  rolling) are sum m arized w ith  
references to  original papers, and some electrical properties are deseribed. 
Foil produced by rolling is in generał much superior. I f  the foil is rolled from 
sheet m etal, i t  is necessary to  reduce tlie d iam eter of th e  rolls as tho foil 
becomes th inner, and a  suitable machinę is suggested. I f  strips o f foil are 
rolled from wire, th e  d iam eter o f th e  rolls has little  influence sińce tho 
distortion of th e  m etal is a t  r igh t angles to  th e  direction of feed (i.e. parallel 
to the rolls), whereas when sheet is rolled th e  d isto rtion  is longitudinal. 
P ractical details of the production of films of tlie order OT u in  thiekness are 
deseribed, and  also m ethods for cutting  and  m anipulating th in  films.

—W . H .-R ,
The Press Forging of Brass. ------ (Heat-Trcat. and Forging, 1936, 22,

(7), 327-328).—A brief account of the advantages of die-pressings of brass and  
related alloys over sand-eastings.— J . E . N.

Comparator Gauge for Drop Forgings. F rank  H artley  (M achinist (Eur. 
E dn .), 1930, 80, (14), 2 7 6 e - 2 7 7 e ) .—Describes a  gauge for gauging th e  entire 
outline of the contour o f a  drop forging having off-set surfaces th a t cannot bo 
measured by ordinary means.-—J .  H . W.

Investigation of Piston Forgings from AC-11 Alloy. V. A. L ivanov 
(Zpetnye M etally (Non-Ferrous Metals), 1936, (1), 127-137).— [In  Russian.] 
From  oxam ination of tho macro- and  m icro-structure and  tensile and  im paet 
tests, it  is concluded th a t  tlie best m ateriał for pistons is th a t  produced from  
rolled and  pressed rods.—N. A.

Methods of Employing Perforation Boring of Hard Strata by Means of H ard 
Alloys. V. P . B anul and  M. 31. K rav tsov  (Redlcie. M elalli (Rare Metals), 
1936, (1), 16-26).— [In  Russian.] H ard  sintered alloys of the “ Pobedit ” 
typo aro unsatisfactory  for drilling hard  s tra ta , sharpenod strips 8-10 mm. 
thick inserted in  the drill-heads breaking a t  tho first im paet. W ith  a  special 
tougher alloy (“ Pobedit 13 ” ) it  is possible to  d rill up to  2 m etres a t  ono 
effort a t  one ąu a rte r the cost w itli a  steel drill.—D. N. S.

XIX.— CLEANING AND FINISHING

(Continned from pp. 418-119.)

*The Cleaning of Tinned Eąuipm ent in  the Dairy. G. Genin (Lait, 1936,16, 
612-615 ; C. Abs., 1936, 30, 6838).—Tho corrosion of tin  and  tinned copper by 
sodium carbonate and  sodium hydroxide solutions depends essentially on tho 
ąuan tity  o f oxygen dissolved in tho solution and  very little  on the  tem peraturo  
and concentration of tho alkali. Tho presence of a  reducing agent perm its a 
m arked reduction in the corrosion. F or th is purpose sodium sulphite was 
found very  effective. Thus, pure tin  on trea tm en t w ith  0 '5%  solutions of 
sodium carbonate lost 6-6 m g./dm .2 while when th e  carbonate solution con- 
tained sodium sulphite the loss was reduced to  0-8 m g . / d m . S o d i u m  sulphite 
has tho advantages of low cost, relative stab ility  in a  solid sta te , and ready 
solubility in  w ater and  alkaline so lu tion ; moreover, its p roduet o f oxidation, 
sodium sulphate, exerts no deleterious effect. B y the addition  of sodium 
sulphite i t  is possible to  reduce to  abou t ^  the a tta c k  of alkaline solutions on 
tin . I t  is suggested th a t  proper proportions o f m ixing sodium  sulphite and 
carbonate o r hydroxide are 1 p a r t sodium sulphite to  10 parts  o f crystallized 
sodium carbonate or 1 p a r t sodium sulphite to  4  parts  of sodium carbonate or 
sodium hydroxide. The protectiye action of th e  sodium  sulphite on tin  is 
exerted un til all of i t  has been oxidizcd to  th e  sulphate.— S. G.

“"Methods of Caring for Cream Separators and Their Influence Upon the 
Quality of Cream [Cleaning of Separator Parts]. C. K . Johns (Sci. Agric., 
1936, 16, 373-390; C. 4 6 s ., 1936, 30, 6072).—A rinse of sodium hypo-
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chlorite containing 50 p.p.m . was vcry e£fective in  reducing contam ination in 
separator bowls. Metso, a  commercial sodium m etasilicate detergent, proved 
to  be yery corrosiye to  m etal separator parts.— S. G.

Colouring of Metals. IV.—Zinc and Die-Castings. H erbert R . Simonds 
and C. B. Young (Iron Age, 1930, 138, (10), 30-35, 110).—Describes th e  few 
commercial m ethods ayailable for colouring zinc and  outlines th e  chief research 
now in progress. The Cronah m ethod involves simple immersion in  acidified 
sodium bichrom ate, which causes an insoluble film to  be deposited on the 
surface of the m etal. The possibilities for electrodeposited coatings on zinc 
aro the same as for o ther m etals previously described (Met. Abs., th is vol., 
p . 324), b u t th e  proceduro sometimes requires specific adap ta tion . The 
compositions of both  inorganic and organie baths for nickel plating are given, 
and the m ethod of alloying for colour (nickel-brasscs) and  the use of nickel for 
producing colour effects are described.— J . H . W.

The Use of Steel Wool for Grinding and Polishing A lum inium  and Other 
Metals. R . Boing (M .S.v.Z . fi ir  Metali- u. Schmuckwaren Fabrikation Sowie 
Yerchromung, 1930, 17, (7), 11; Neuhausen Wochenbericht, 1930, (28), 299).— 
The steel wool used for polishing should be soft ra th e r th an  b rittle , should 
consist o f long threads, and  should bc degreased to  avoid sm earing. Owing to  
the  sharp edges of th e  separate strands i t  has been found suitable for fine 
grinding. Irregu larly  shaped articles can be trea ted  w ith steel wool as the 
la tte r  readily follows all tlie irregularities of th e  surface and does n o t leave 
d ir t or dust on the surface of th e  m etal.—L. A. O.

Applying the Grinding Wheel to New Production Operations. F red  H om er 
(Caimd. M ach., 1930, 47, (8), 20-22, 40).— Complex grinding operations have 
been considerably deyeloped and  extended as a  result o f the dem and for 
standardized m etal parts  and  of th e  in troduction  o f artifieial abrasives. 
E xam ples of plunge-cut work, centreless grinding, tapering, and  recessing are 
described and illustrated .— P. M. C. R .

Sand-Blasting from the Point of View of Economy. R . E ngelhart (Werkstalt
u.Betrieb,lQ3G, 69, (17/18), 233-235).— Sand-blasting installations are classified 
according to  the m ethod o f in troduction  of the abrasive. In  p lan t for light 
w ork (e.g. production of a m a tt surface), tho sand is sucked in by tho a ir s tre a m ; 
a  g rav ity  feed is used in  heayier ornam ental work, w hilst in  th e  cleaning of 
foundry pieccs, &c., th e  abrasiye is introduced under pressure. M odern p lan t 
is described and  illustrated , w ith  an  estim ate o f costs.—P . M. C. R .

Pickling Tank Tie-Rods. ------  (Engineer, 1936, 162, (4210), 299).—
Considers th e  defeets of tanks constructed of wood and  outlines th e  mechanism 
of tie-rod corrosion. Suggests and  illustrates m ethods of minimizing corrosion.

— R . Gr.

XX.— JOINING

(Continued from pp. 419-421.)

*Contribution to the Testing of T in-Lead Soldered Joints. Willi T onn and 
H einrich G iinther (Z. Metallkunde, 1936, 28, (8), 237-239).—The streng th  of 
b u t t  and  lap jo in ts in  tinp la te  and  zinc sheet soldered w ith pure lead -tin  
solders o f yarious compositions has been determ ined. F o r jo in ts in  sheet zinc 
th e  streng th  inereases w ith  th e  tin  content of th e  solder, b u t for joints in  tin ­
p la te  no fu rther increase in strength  takes place above a  tin  conten t o f 30%  
in the  solder. In  bo th  cases lap jo in ts are abou t twice as strong as b u tt 
joints. U sing an  electric soldering iron the tim e taken  to  solder a jo in t and  the 
am ount o f solder used decrease w ith inereasing tin  content o f the  solder so th a t 
the apparen t saving in  tin  in using a low-tin solder is offset by th e  necessity of 
using much more solder.— A. R . P .
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*Physical Properties of Soft Solders and the Strength of Soldered Joints.
(Gonser and  H eath .) Seo p. 454.

Properties of Metals and Alloys and Their Im portance in  Welding and 
Soldering. E rich  L iider and  K arl H einem ann (Z. Mctallkundc, 1936, 28, (7), 
188-192).—The effect on th e  soldering and  welding properties o f m etals and  
alloys of th e  following factors is d iscussed ; th e  heat transfer properties o f the 
metals to  be joined, the freezing rango of alloys used as solders, tho redueibilifcy 
of the yarious oxides l>y th e  torcli flame, th e  solubility o f th e  oxidcs in tho 
fluxes used, and the solubility o f gases in the welded m etal.—A. R . P.

Low-Temperature Brazing with Silver Alloys. Philip  Kriegel (Welding Eng., 
1936, 21, (8), 32-36).—The advantages of silver solders are enum erated and 
advice on the ir usc is given. Oxy-acetylene is reeom mended for heating the 
seam to  bo jo in ted , th e  solder being applied to  the preheated  seam after rem oval 
of the flame. L ap joints are preferred to  b u t t  joints or fillcts, and  a  closo lit 
is desirable. Applications to  copper, bronzo, stainless steel, and  nickel alloys 
are illustrated  and  described.—H . W . G. H .

New Brazing Alloy Increases Applications [Phos-Copper]. ------  [Amer.
Metal M arket, 1936,43, (159), 6). W estinghouse “ Phos-Copper”  BrazingAlloy.
------  (M achinist (Eur. E dn.), 1936, 80, (38), 779-780).—A brief note.
Phos-copper, an alloy of phosphorus and  copper, has been deyeloped to  replace 
expensive silver solders. I t s  properties, uses, and  th e  forms in  w hich i t  is 
ayailable are described.—L. A. O.

*Does Loss of Alloying Constituents Occur in Light M etal Welding ? M. 
Maier (A lum inium , 1936, 18, (8), 373-374).— In  the oxy-acetylene welding of 
good grades of technical alum inium  th e  loss o f iron and  S ilico n  is practically  
negligible, b u t w ith  H ydronalium  there  is a  loss of abou t 4%  of the magnesium 
content b u t no reduetion in  tho manganese content. I n  gas-welding Silumin 
very litt le  Silicon is lost under a good flux b u t abou t 3%  is lost w ithout a  f l ux ; 
no loss of copper occurs in welding “ German alloy,” b u t about 2 -3%  of the  zinc 
m ay be lost. I n  welding th e  American 8%  copper alloy, howover, th e  copper 
content'of the weld m ay be as m uch as 0-5% less th a n  th a t  o f the surrounding 
metal, a  loss o f oyer 7%  o f the to ta l copper.—A. R . P .

Electrical Spot Welding of Light Alloys. I . M. Brailovskiy (Aviopromish- 
lenost (A ir  Industry), 1936, (4), 41-43).— [In  Russian.] The adyantages of 
spot welding oyer riyeting in  aireraft construction are indicated.—N . A.

Technical Standardization and Costs of Gas Welding of Copper and Alu­
minium Sections. J .  S. Smirnow (Avtogennoe Delo (Autogenous Practice),
1935, (12), 24-25).— [In  Russian.] A study  o f causes, w ith  num erical d a ta , 
affecting expenditure of timo and  m aterials.—N . A.

The Sheathed Electrode for the Welding of Copper. A. M atting and  W. 
Lessel (Elektroschweissung, 1936, 7, (9), 161-170).—The new electrode has four 
coatings : th e  first, im m ediately surrounding  the core o f substan tia lly  puro 
copper, forms a  slag of approxim ately th e  sam e melting po in t as th e  l a t t e r ; 
tho second forms, under th e  heat o f th e  arc, large ąuan tities o f a  gas w hich is 
no t absorbed by co p p er; th e  th ird  and  fourth  form th e  sheath , being fused 
away less readily  th an  th e  core, so as to  form a  tu b e  which directs th e  stream  
of gas on to  the seam. This tubu lar stream  of gas enables a  long arc to  be hcld 
w ithout difficulty and  w ithout risk o f oxidation of the m olten m etal. Lengthen- 
ing th e  arc reduces th e  m elting speed o f th e  electrode and  allows high yoltages 
to be used, so th a t  sufficient heat is given to  th e  w ork to  compensate for th e  
high therm al conduetivity , w ithout the need for auxiliary blowpipe flames. 
The weld m etal passes steadily  th rough  the “  tu b u la r arc ”  instead of falling in  
large drops. T he electrode is connected to  th e  +  p o le ; th e  yoltage used 
yaries from 40 v., for 8 m m ., to  100 v. for 30 mm . length  of arc, and  th e  current 
is betw een 220 an d  120 am p. for a  4-m m . diam . electrode. Preheating  to  
200° C. is necessary a t  th e  beginning of a seam  and  m ay be carried o u t by



carbon arc. The welding speed is abou t 3-3 m. per hr. for 10 mm. th ick  
m ateriał. Tensile tes ts  on the  welds give 90%  of the  strength  of tho paren t 
m etal an d  18-22%  elongation. The electrodes can be used for yertical 
welding.— H . W. G. H .

Welding in Repairs of Bronze Articles. B. I. Beloy (Avtogennoe Belo 
(Autogenous Practice), 1936, (5), 21-22).— [In  Russian.] A description of the 
welding process.—N. A.

Methods o! Lead Welding Difier Widely from  Praetices with Other Metals.
F . E. Rogers and  W . H . C arter ( Welding Eng., 1936, 21, (8), 24-27).— For tank  
linings, lap seams are norm ally used, b u tt joints being made only in  thick 
m ateriał. The techniąue to  be adopted  is described for both  types of joint, 
great emphasis being laid  on tho need for scrupulous cleanliness. Various types 
o f jo in t for pipę work are also discussed. H ydrogen is recom mended for 
welding.—H . W. G. H .

H ints on M aintenance of Resistance Welding Machines. A. M. M aefarland 
(Welding Eng., 1936, 21, (8), 19-20).—A tten tion  is particularly  directed to  the 
nced for keeping constant the area of the  electrode tips, eleaning sw itch and 
contactor contacts, and  proserving the close fit of dies and  elamp for bu tt- or 
flash-welding.—H . W. G. H.

High-Power Machinery for Spot Electrical Welding of the AG A-17 5 Type.
G. V. N edzeyezkiy ( Vestnik Elektropromisldennosti (Messenger Elect. Ind.),
1936, (8), 10-13).— [In  R ussian.] D escriptive.—N . A.

Phenom ena Determining the Process of Spot Welding. A. S. Orlev (Avio- 
promishlenost (A ir  Industry), 1936, (4), 44-48).— [In  Russian.] The therm al, 
electrical, power, and  geometrieal phenom ena in  spo t welding are exam ined and 
conditions for attain ing good results la id  down.— N. A.

The Atomie Physics Basis of the Welding Capacity of Metals. A. S. Ogie- 
vezkiy (ArtogennoeDeh (Autogenous Practice), 1935, (12), 14-17).— [In  Russian.] 
A survcy o f generał principles.—N. A.

Oxy-Aeetylene Welding. L. C. Percival (Indust. Gases, 1936, 17, (1),
24 -33 ; (2), 69-73, 79-83).— See M et. A bs., th is  vol., p. 177.—H . W . G. H .

Novel Ćonstructions of Welding Torches. A. S. Falkeyieh (Avtogennoe Delo 
(AutogenousPractice), 1935, (11), 25-26).— [In  Russian.] The new ligh ter type 
of welding torches m ade o f alum inium  and  its  alloys, as constructcd a t  the 
F irs t Autogenous W orks, and o ther types are described.— N. A.
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X X I.-IN D U S T R IA L  USES AND APPLICATIONS

(C outiuued from  pp. 422-124.)

Shaping and Constructing in  Light Metals. W alther Zarges. (A lum inium ,
1936, 18, (8), 353-360).—A lecture dealing w ith th e  industrial applications of 
alum inium  and  its  alloys in  th e  form  of sheet and  castings. Among th e  uses 
discussed are the construction of coach-work, deck superstructures in  steam- 
boats, non-m agnetic m etal parts  of m agnetic separators, yentila ting  appara tus 
for railw ay trains, railw ay and  om nibus doors, sign plates, stands for scientiflc 
instrum ents, and  parts  o f electrical apparatus.— A. R . P .

Light Articulated U nit of Welded Construction in  A lum inium  Alloys. 
M auriee Leroy (A llegement dans les Transports, 1936, 5, (3/4), 30-36).—An 
account o f the  3-car raił un its  adopted  on the F reneh Chemin do F e r d u  Nord. 
T he annealing o f the welded body-work is obviated by the use of M.G.7, a  light 
alloy containing 7%  of m agnesium ; th e  properties o f th is m ateriał when fułły 
annealed are given.—P . M. C. R .

New Light Metal Car for the Milan Tramways. R . F errari (Allegement dans 
les Transports, 1936, 5, (9/10), 114-121).— [In  Freneh and  Germ an.] An
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experim ental tram car constructed for the M ilan city  authorities has a  super- 
struc tu re  m ainly of Avional, whilsfc D uralito  castings and forgings are used in 
bogey construction. An 18% reduction in  w eight has been effected in  the 
complete un it, the  reduction in the case of th e  superstructure  being estim ated a t  
40% . D etails o f design and  construction are illustrated .—P . M. C. R .

Light Metal Spced-Boat. Ad.-M. H ug (AlUgement dans les Transporłs, 
1930, 5, (1/2), 14-17).— [In  French and  G erman.] Peralum an, an  easily 
welded light alloy of high resistance to  corrosion, has been used in th e  con­
struction o f the hull and  m ost o f the stressed m em bers o f a 300-li.p. speed-boat 
reeently launched a t  V itznau. O ther light alloys employed are A lum an A 
(petrol tank), A nticorodal B (seats), Silumin-Gamm a (steering-levcrs), and 
Peralum an 2 (bearing-boxes). The properties o f these m aterials are tabu la ted , 
the trea tm en t being indicated  in each case.-—P . M. C. R .

A utothermic Piston Controls Clearance. P . M. I-Ieldt (Automotive Ind ., 
1930, 75, (12), 370-378).—-Undesirable expansion effects in  alum inium -silicon 
alloy pistons are elim inated by  th e  inclusion of ligh t steel inserts and by oval 
grinding of th e  skirt. The design is fully described and  illustrated.

— P . M. C. R .
Non-Vibrating Cables for Aerial Conductors. M. Preisw erk (Buli. Assoc. 

Suisse Elect., 1930, 27, (9), 543).—A short no te  on th e  satisfactory serrice and 
freedom from  yibration  o f a  composite aerial cable of A ldrey w ith  a  core of 
galvanizcd steel wire.—P . M. C. R .

fThe Manifold Uses of A lum inium  Powder. E . H errm ann (A lum inium , 
1930, 18, (8), 370-381).—A review of th e  p a te n t lite ra tu re  showing the m any 
useful applications o f alum inium  powder.—A. R . P .

Aluminium Powder Paints. ------  Freitag  (Oberfldchentechnik, 1935, 12,
152-153; C. Abs., 1935, 29, 5280).—A m uch be tte r and  denser coat of a lu ­
minium p a in t is obtained if  the alum inium  pow der and  th e  binder are m ixed 
ju s t shortly  before th e  coat is applied than  w hen tho pa in t stands ready inixed 
for some tim e. A lum inium  pain ts aro particu lariy  advantageous where the 
m aterials to  be protected  are exposed to  strong sunshine (tropics) or where 
Yesscls, rooms, &e., m ust be protected  from hea t radiation  (airships, railroad 
cars, storage tanks for inflam mable liąuids).—S. G.

Use of Electrolytic Cadmium in  the M anufacture of Syphons for Carbonated
Beverages [Toxieity of Cadmium]. ------ B ordas (A nn. F alsif., 1930, 29, 233-
234; C. A bs., 1930, 30, 4935).—As cadm ium  offers considerable analogy w ith 
zinc and seems to  be more toxic, i t  is reeom mended th a t  its use be prohibited  for 
articles th a t  come in to  contac t w ith foodstuffs.— S. G.

Substitution of Tin-Bronzes by Special Bronzes, Special Brasses, and Other
Metals, DIN 1705. ------ (Z. Metallkunde, 1930, 28, (8), 243).—Suitable sub-
stitu tes for phosphor-bronzes containing 0, 10, 14, an d  20%  tin  are indicated 
for various purposes, also alloys free from tin  which can be used in  place o f 
standard  G erm an red  brasses.—A. R . P .

On the Use of Calcium Babbitts in  Shipbuilding. I . T . K olenov (Sudo - 
stroenie (Shipbuilding), 1936, (8), 575-577).— [In  Russian.] A  revicw.—-N. A.

Filling of Bearings w ith Calcium-Sodium Babbitt and Bronze Tum ings.
------ F ran k fu rt (Uralskaja metallurgia (Metallurgy o f Ural), 1936, (5), 38).—
[In  R ussian.] The inclusion of bronze turn ings in calcium -sodiutn B ab b itts  
has m ade the ir use in  heavy p lan t possible.— N. A.

Some Troubles w ith Plum bers’ Materials. F . L. B rady  (J. Inc. Clerks 
IForfcs Assoc. Gt. Britain, 1935, 52, (027), 75 -78 ; Building Sci. Abs., 1936, 9, 
11).— Considering lead  aa a  plum ber’s m ateriał, B. points to  th e  proved 
durability  o f lead when correctly used. Cases of failure would appear to  be 
due b u t rarely  to  th e  lead itself. The m arked resistance of lead to  w eathering 
results from  the protective film of corrosion products which is ąuickly formed. 
Instances are described of the corrosion o f lead  by  w ater containing limo in
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solution from P ortland  cem ent m ortar. I n  th a t  case the protecfcive film is no t 
formed. The corrosion product is a  red  oxide which appears to  be formed in 
annual layers, which indicate the  num ber of years during which corrosion has 
proceeded. The corrosion of lead in  contac t w ith  tim ber, espeeially hard  woods 
such as oak or teak , is though t to  be due to  acid substances in  the  wood, 
particu larly  if  unseasoned. In  flat-roof construction where sheet lead  is laid 
over tim ber i t  is advisable to  insert a  layer o f protectivc m ateriał, such as 
bitum inized felt, betw een tho tw o m aterials. Good jworkmanship is essential 
to  p reven t th e  penetration  o f m oisture betw een th e  wood and  the lead. At- 
ten tion  is directed to  the need for fu rther investigation of the behaviour of lead 
pipes in  different types of soil. Failure o f lead  pipes under pressure m ay  be 
duo to  a  wcak weld. Failure of lead results also from fatigue due to  a ltem ating  
stresses. B rief reference is m ade to  the  te rnary  alloys of lead  w ith  cadm ium , 
antim ony, or tin .—S. G.

Lead Poisoning Caused by Drinldng W ater. A. Pelló a n d ------ A rtus {Buli.
acad. med., 1935, 113, 54 -57 ; C. Abs., 1936, 30, 6861).— Lead is freąuently  
found in  drinking w ater o f Iow m inerał content. Covering th e  in terio r of 
tubes w ith  tin  gives little  protection  because th e  coating usually has ra th e r a  
high lead content itself. N um erous cases of poisoning have been reported.

—S. G.
Niekel Alloys as W orking M aterials in Kotary Deep-Drilling Techniąue.

K . K allos (Oel, Kohle, Erdoel, Teer, 1936, 12, 389-394).—S. G.
The Sputtering of [Silver for] Large-Aperture Fabry-Perot Interferom eter 

Mirrors. S. Tolansky and  E . Lee (./. Sci. Instrum ents, 1936,13, (8), 261-263).—  
A m ethod of producing large-aperture F ab ry -P e ro t interferom eter m irrors by 
spu ttering  silver in  argon is described.—W. H .-R .

Strontium. E . G. E rick  and Gordon H . Chambers (Foole Prints, 1936, 9, 
(1), 11-19).—The occurrence and uses o f stron tium  and  its com pounds are 
reviewed.— S. G.

Ways to Use Domestic Materials as Substitutes for Bearing Metals and 
Methods of Fashioning Them. R . K uhnel (Giesserei, 1936, 23, (15), 357-363).— 
Aluminium- or zine-base bearing m etals containing copper have been used 
satisfactorily  as substitu tes for im ported tin-base alloys in  Germ any. L ead - 
bronzes, special brasses, alum inium , bronze, cast iron, and  some ligh t m etals 
can be used instead of high tin-bronzes. The various applications of these 
substitu tes are discussed and  standard  bearing constructions are described.

—A. R . P.
How to Seleet Electric Heating Alloys. F . P . P eters (M achinist (Eur. 

Edn.), 1936, 80, (15), 245e-247e ).—-The composition and  properties of 12 of 
th e  m ost useful resistance m aterials are tabu lated . F or operation in a ir abovo 
2400°F . (1315° C.), p latinum  or p latinum -rhodium  alloy is u sed ; these are 
expcnsive and  have inconvenient electrical properties. F o r tem peratures 
between 2100° and  2400° F . (1150°-1315° C.), iron-chrom ium -alum inium  or 
iron-chrom ium -alum inium -cobalt alloys are very satisfactory. Down to  
1000° F. (540° C.), nickel-chrom ium  alloys w ith or w ithout iron are used. 
(Tophet alloys), and  below 1000° F . (540° C.), Cupron, nickel-steel, o r niekel 
silver can bo used.—J . H . W.

Uses of Metal in  Electrical Machinery Construction. P . N . Ivanov ( Vestnik 
Elektropromishlennosti (Messenger Elect. Ind .), 1936, (6), 27-31).— [In  Russian.] 
The problem of m etal scrap in clcctrical p lan t m anufacture and  of m etal 
reserves in electrical machino construction are cxam ined.—N. A.

Substitution and Economy of Non-Ferrous Metals in  the Electrical Industry.
B. M. T areev and  A. U. Shpirt ( ['estnik Elektropromishlennosti (Messenger 
Elect. Ind .), 1936, (7), 15-18).—N. A.

Factors Responsible for Off Flavours in  Milk. P. H . T rący (3 f i  lic Dealer, 
1936, 25, (8), 114-117 ; C. Abs., 1936, 30, 4938).—C ontam ination of m ilk w ith
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copper or iron givcs flayour defects characterized as cappy, m etallic, tallowy, or 
oily. Copper and iron catalyzo oxidation processes in  th e  milk. The usc of 
dairy  eąuipm ent which will n o t allow contam ination w ith  copper or iron is 
therefore recom mended.— S. G.

♦The Influence of Metals on Milk. W. R itte r  (Schweiz. Milchzeilung, 1936, 
62, 331-332, 337-338; C. Abs., 1936, 30, 6837).—The presence o f traces of 
copper or its alloys was found to  be detrim ental to  th e  flayour of milk, and  
caused th e  deyelopm ent o f tallowiness and  sim ilar cata ly tic  oxidation flavours. 
Iron, nickel, and  zinc were less harm ful. Aluminium and  its alloys and 
different types of stainless steel were w ithout effect. The la tte r  m etals are 
most desirable for storing, conveying, o r pasteurizing m ilk and  milk products.

— S. G.

X X II.— MISCELLANEOUS

(C ontinued from  pp. 425-120.)

The Institu te  of Materiał Research of the D.V.L. P . B renner (M etallwirl- 
schaft, 1936, 15, (32), 745-750; (33), 770-772).—T he now building of tho 
In s titu te  of M ateriał Research of the Deutsche V ersuchsanstalt fu r  L uftfah rt is 
described.—v. G.

Recent Advances in  the A lum inium  Industry. Francis C. F ra ry  (Electro­
chem. Soc. Preprint, 1936, O ct., 179-189; also (abridged) Melallurgia, 1936,
14, (84), 175-176 ; and  M et. Ind . (Lond.), 1936, 49, (17), 412 ^ tl3 ).—Adyances 
in fabricating techniąuc have enablcd the industry  to  use alloys which have 
superior properties b u t which were form erly found n o t to  be practical beeauso 
of fabricating difliculties. Tlie alum inium -base alloys containing magnesium, 
flrst proposed m any years ago b u t only recently eommercialized, are examplcs 
of this. New eąu ipm ent and  knowledge have also perm itted  the fabrication of 
larger w rought articles (structural shapes, forgings, &c.), special ex truded shapes 
and tubing. Alclad sheet, anodic oxidation, electrolytic brightening processes 
and fundam ental studies o f th e  design of alum inium  alloy structures are 
enlarging th e  field of use of alum inium  alloys.— S. G.

Care and Disinfection of Gas Masks Used to Protect Against Chronić Lead 
Poisoning. O tto  Giesenhaus (Gasmaske, 1936, 8, 5 0 -5 4 ; C. Abs., 1936, 30, 
4945).—The im portance o f freąuent inspection of gas m asks used in atm o- 
spheres containing lead smoke or yapour is stressed, and  m ethods o f inspection 
and care are described. The article is illustrated  by photographs.—S. G.

tSafety in the Metal Industry. E . A. Bolton (Met. Ind . (Lond.), 1936, 49, 
(16), 391-393).—Presidential Addrcss to  the Birm ingham  Metallurgical Society. 
A ttention  is directed to  the hazards incurred in tho m anufacture of finished rod, 
strip, sheet, &c., from ingot m etal and scrap, by careless liandling and  operation 
in the respeetiye processes. The greatest risk lies in the fac t th a t  daily contact 
w ith m achinery, m elting eąuipm ent, pickling tanks, &c., removes the recogni- 
tion of danger, and  i t  is urged th a t  every effort be made to  educate the workers 
themselves in m ethods of safe working, and  in  th e  deyelopm ent of the righ t 
a ttitu d e  tow ards safety.—J .  E . N.

Subject Indexes to Volumes of Periodicals. S. C. B radford (Engineer, 1936, 
162, (4200), 180-181).— Outlines some m ethods o f indexing.—R . Gr.

X X III.— BIBLIO G RA PH Y
(Publications m arked * m ay be consulted in  the L ibrary.)

(C ontinued from  pp. 426-431.)

*American Society for Testing M aterials. Year-Book. Med. 8vo. P p . 241.
1930. Pliiladelphia, P a . : The Society, 200 S. B road St.
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*Chalmers, Bruce. Micro-Plasticity in  Crystals o f T in . (Technical Publica­
tions of the In ternational T in  R esearch and  Developm ent Couneil, 
Scries A, No. 44.) Boy. Svo. Pp. 21. 1936. L ondon : In te r ­
national T in Research and  D evelopm ent Couneil, 378 S trand , W.C.2. 
(Gratis.)
[Iteprintcd from Proc. Hoy. Soc., 1930, [A], 156, 427-413.]

*Corrosion. Korrosion V. B ericht iiber die ICorrosionstagung 1935 am  18. 
und 19. N ovem ber 1935 in Berlin, yeransta ltc t von D eutsche Gesell­
schaft fu r M etallkunde, D eutscher Verein von Gas- und  W asserfach- 
m annern, Verein D eutscher Chemiker (m it Dechcma, D eutsche Gesell­
schaft fiir chemisches A pparatew esen und Reichsausschuss fiir Metall- 
schutz), Verein deutscher E isenhuttenleute,V erein deutscher Ingenieure.
15 X 21 cm. Pp. iv  +  120, w ith  num erous illustrations. 1936. 
Berlin : V .D .I.-Verlag G .m .b.H . (Brosch., R.M. 7.50.)

*Espe, W ., und  M. Knoll. Werkstoffkurwie der Hochvahnimtechnik. Eigen- 
schaften, V erarbeitung und  Verwendungstechnik der W erkstofi fiir 
H oehyakuum rohrcn und  gasgefiillto Entladungsgefiisse. R oy. 8vo. 
P p . viii -f- 383, w ith 405 illustrations. 1936. Berlin : Ju lius Springer. 
(R.M. 36.)

*H anem ann, H ., und  A. Schrader. A tlas Metallographicus. B and II . Lie- 
ferung 1 : Tafel 1 -8 ; Lieferung 2 : Tafel 9 -1 6 ; Lieferung 3 : Tafel 
17-24 ; Lieferung 4 : Tafel 25-32. 1936. Berlin : Gebriider Born-
traeger. (R.M. 30.)

Herzberg, Gerhard. Atomspekłren und Atomstruktur. E ine Einfiilirung fiir 
Chemiker, P liysiker und  Physikochem iker. Pp . xv -f- 188, w ith  79 
illustrations and  21 tables. 1936. D resden and  L e ipz ig : Theodor 
Stcinkopff. (Brosch., R.M. 13 ; geb., R.M. 14.)

♦International Acetylene Association. Official Proceedings. T hirty-Sixth  
A nnua l Conventicm o f the International Acetylene Association, Ilotel 
Cleveland, Cleveland, Ohio, November 12, 13, 14, 15, 1935. Med. 8vo. 
Pp. xiii +  280, illustrated . [1936.] New Y o rk : The Association, 
30 E ast 42nd St.
[Contains (in addition to several non-tcchnlcal rep orts): A. F . G. Cadcnhead, 

" Acetylene in the Chemical Industry ” ; H . S. Sm ith, " Ecport of the Legislative and 
Insurance Committce and of th e Technical and Engineering Committee "; C. D . Abbott, 
“ Prevention of W elding and Cutting Fircs ” ; F .R .F eth erston , “ TheH andling, Storage, 
and 1’ropcr Control of Compressed Gas Cylinders ” ; W. P . Y ant, “ Industrial Hygicne 
Studies of Intcrcst to  th e  Oxy-Acetylcnc Industry ” ; W. J . Priestley, " W elding and 
Cutting High-Chromium Steels ” ; J . H . Zimmermann, “ Further Studies of Oxy- 
Acctylcne Cut Steel P latę ” ; G. V. Slottman, ” Hydrocarbon Fnel Gas for Cutting ” ; 
G. O. Hoglund, " Gas W elding Aluminium and t a  Alloys ” (sce M et Abs., th is vol. p. 220); 
E . V. David, " R eport of the Oxy-Acetylene Committce for 1935 ” ; J . A. Frciday, 
“ High-Prcssure Piping ” ; G. W . Plinkc, " Gas W elding of Class I  Prcssuro Vessc!s 
J . W . Wilson, " Welded Pipę and Pressure Vesscls in the Jlarine Field ” ; F . C. Ilutcluson, 
“ Permanency of Oxy-Acetylene Welding A .C hinn, " Jlaintcnance-of-W ay Problcim  
in  High-Spced Transportation ” ; Ł. J . Turner, " Oxy-Acetylene Process in Maintenance- 
of-W ay Work ” ; J . Grant, “ Shape Cutting of Locom otive and Car Parts in ltailroad  
Shops.”]

*Kelly’s Directory o f the Engineering, Hardware, Metal, and Motor Trades 
Throughout England, Scotland, and Wales, 1936. Twenty-Seeond 
E dition . 6£ in. x  10 in. P p . l v i - f  2716 +  118. 1936. L ondon: 
K elly’s D irectories, L td . (50s.)

von Laue, M., und R. von Mises. H erausgegeben von. Stereoskopbilder ion  
K ristallgittem . Z eichnungen: E . Rehbock-Y erstandig. T e x t : G. 
Menzer. Teil I I . P p . 54, w ith  24 tables. 1936. B e rlin : Verlag 
Ju lius Springer. (R.M. 18.)
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*Lessel, W olfgang. D ie Schlauchelektrode zur Liclitbogcnschweissung von 
K upfer, Neuartiges Yerfaliren zur Metall-Lichtbogenschweissung von 
K upfer und ICupferreichen Legierungen unter Verwendung einer 
“  Schlanch Kupferelektrode. Pp . iv  +  56, w ith  41 illustrations and
3 tables. 1936. B e rlin : V .D .I.-Verlag G .m .b.H . (Brosch., R.M. 
3.80; V .D .I.-M itgl., R .M . 3.40.)

*W am, Reuben Henry. The Sheet-Metal Worlcer's Instructor : P ractical Rules 
for Describing the V arious P a tte rn s  R equired by Zinc, Sheet-Iron, 
Copper, and  T in-P late  W orkers. Seventh E dition  by  Joseph G. 
H om er. Cr. 8vo. Pp . vii +  224, w ith  412 illustrations. 1936. 
London : T he Technical Press, L td . (6.s. net.)

West, Clarence J . A nnua l S u n e y  o f American Chemistry. Voluine X , 1935. 
P p . 487. 1936. New Y ork : Reinhold Publishing Corpn. (§5.00.)

*Zobel, Theodor. Erhohung der Schneidgeschwindigkeiten beim Brennschneiden 
durch neue Dusenformen. P p . 34, w ith 29 illustrations and  2 tables. 
1936. Berlin : V .D .I.-Verlag G .m .b.H . (Brosch., R.M. 2.75 ; Y .D .I.- 
Mitgl., R.M. 2.45.)

NEW PERIODICAL.

Leichtmetall. M onthly. E . Gundlach A.G., Bielefeld, Germany.

XXIV.— BOOK REV IEW S

(C ontlnued from  pp . 434—i3S.)

W erkstofikunde der H ochvakuum technik : Eigenschaften, Verarbeitung,
und Verwendungstechnik der W erkstoffe fiir H ochvakuum rohren und 
gasgefiillte Entladungsgefasse. V on W . E spe und  M. Knoll. R oy. 8vo. 
Pp. viii +  383, w ith  405 illustrations. 1936. Berlin : Ju lius Springer. 
(R.M. 48.)
The standard books on th e subject of high vacuum techniąue, such as those of Dushman, 

Dunoyer, and Kaye, are now som ewhat out of datc. They were written a t a tim e of rapid 
change, and developments of techniąue, if not of principle have gone on continually. Tho 
necessities of th e lamp and rad!o-valvc industries have given birth to most o f the advanccs in 
this field, and i t  is refreshing to  flnd a book of this kind treated from the strictly practical point 
of vicw. I t  is important to  realize, however, th at the book deals w ith th e materials used in 
higli-vacuum techniąue and not the apparatus. T hat is to  say, the reader will find cxcellent 
Information on particular types of glass-m etal or glass-ceramic scals, but no information as 
to  the best way of evacuating such a vcsscl when he has made it. In  this th e book dilTcrs 
markedly from mo3t of its predccessors, which have tended to  conccntratc on high t acua rather 
than high-vacuum techniąue.

The book is divided into twenty-flve chapters, the first s ix  of which arc concerned with the 
metals and alloys used in vacuum work. The reader will find here information 011 m etals such 
as beryllium, platinum, and tantalum, as well as the commoncr m etals, copper, Iron, and 
niekel. Physical properties arc tabulated and illustrated clearly and profusely.

Other important chapters In the book are concerned w ith  the degassing of m etals, properties 
of glasses for vacuum work, hot and cold electrodes, gettering methods, glass-to-mctal joins, &c. 
The techniąue of sealing tantalum and molybdenum foils directly into silica glass, now of great 
importance in extra-high pressure discharge lamps, is discussed and dctalJs are given. Those 
interested in  cathode-ray tubes will even find scveral pages of information on luminesccnt 
powders. In a work of this kind, covering a wide range of applications, tlierc are bound to  be 
certain superficialities; the authors have avoided any serious accusation of this kind by  supply- 
ing eightcen pages o f detailed references to  th e original literature, much o f it  in th e form of 
patents.

I t  is safc to  say th a t no vacuum physics laboratory could do w ithout this book, and the  
authors are to be congratulated on carrying out their work so w e ll; a special word of com- 
mendation is due to th e publishers who have reproduccd original photograplis A\ith great 
clarity.— J. T. R andałl.
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D eterioration o£ Structures o£ Timber, Metal, and Concrete Exposed to the Action 
o£ Sea-W ater. (F ifteenth  R eport o f th e  Comm ittee o f the In s titu tio n  of 
Civil Engineers.) E d ited  by S. M. D ixon and  H . J .  Grose. Roy. 8vo. 
P p . xvi +  138, w ith 135 illustrations and  51 tables. 1935. L o n d o n :
H.M. S tationery  Office. (12s. 6d, net.)
Two sections of th is volum e w ill be found of intercst to  non-ferrous nietallurgists who arc 

conccrned w ith corrosion and protection, although th ey  refcr to work on fcrrous materials : 
namcly, " Corrosion of Steel and Iron ” (3S pp.) and “ Protcction of Steel and Iron by Means 
of Paints and Other I’reservatives ” (26 pp.). In these reports, Dr. J . Newton Friend 
co-ordinates data obtained as a result of cxpcrimcnts th a t have becn in progress for many 
years in diiferent parts of the world. Corrosion esperiments on steel include th e examination 
of effeets duc to additions o f coppcr, chromium, and nickel, rcspcctlvely. The work on pro- 
tectivo coatings ineludes galvanlzing. The results obtained arc well illustrated by means of 
tables, graphs, and photographs.— 13. S. H edges.

A Bibliography on the Cutting of Metals. B y O rlan W. B oston. P a r t I I . 
D em y 8vo. Pp. 202. 1935. A nn A rbor, M ich .: E dw ards Bros., Inc. 
(S2.25.)
This book, a bibliography on th e cutting of metals, compriscs 1257 references mainly for the 

years 1929-1934 inclusive. The volum e can be regarded as th e second supplementary part of 
th e original bibliography published in 1930, and containing some 700 references. The great 
majority o f the references are abstractcd very briefly, but in an adeąuately inforniative manner.

This sur.vey of th e literature of cutting tools is not only cxtraordinari!y comprchensive, but 
has vcry obviously becn compiled w ith a desire for accuracy. W liilst th e reviewer makes no 
pretence to  havc vcrifled all the rcfcrcnccs, lic can say th a t a considcrablc number havc been 
clieckcd and found accurate in tcx t and agrecing in substance w ith th e abstracts. .

The references are arranged clironologically and there are subjcct and name indexes. The 
book has becn published privately and is reproduccd pliotographically from typescript. The 
make-up has, liowcvcr, in no way suifered on this account, and in fact th e book ls vcry plcasant 
to  handle and eonsult.— W . 1). JO N ES.

W irkung von D ruckyorspannungen auf die Dauerfestigkeit m etallischer W erk- 
stoffe. Yon G erhard Seeger. (M itteilungen aus der M aterialprufungs- 
ansta lten  an  der Teclinischen Hochschule S tu ttg a rt. D IN  AS.) Demy 
8vo. P p . vi +  56, w ith  39 plates. 1935. B e rlin : V .D.I.-Verlag
G .m .b.H . (Br., R.M. 5 ; V .D.I.-M itgl., R.M. 4.50.)
The author has published in this booklet a detailed account of his researches into the effects 

of initial comprcssive stressing upon the fatigue charaeteristics, in torsion and bending, of 
th e following materials :—an IZ steel, a 50*11 steel annealed and heat-treated to 70 kg./m m .2, 
a 60*11 steel, an annealed nickcl-chrom e steel, cast iron, and Lautal. The test-picccs were in 
th e form of drillcd rods, a bolt being passed through the borę to  apply the initial comprcssive 
stress. The clFcct of interfering factors such as corrosion and notching were examincd.

There are flfty-seven references in the tcx t but no indcxes. The book has apparently been 
printed by photographic rcproduction of typescript. The illustrations and photomicrograplis 
are not well reproduccd. This booklet should form a useful adjunct to  th e existiug publications 
on tlie subjcct of fatigue.— W . D . J ones.

Vorspannung und D auerhaltbarkeit von Schraubenverbindungen. Von A. T hum  
und  F. Debus. (M itteilungen der M aterialpriifungsanstalt an  der Tech­
nischen Hochschule, D arm stad t, H eft 7.) Med. 8vo. Pp. viii +  72, w ith 
90 illustrations. 1936. B e rlin : V .D .I.-Verlag G .m .b.H . (Brosch., R.M. 
6.50.)
This booklet compriscs an account of the researches conducted by th e joint authors on the 

fatigue charaeteristics of screwed joints, pre-stressed, as in practice. Since vcry little informa- 
tion upon th is subject has hitherto been published, the booklet should prove of value to engineer 
designers conccrned w ith th is type of work. The illustrations are excellcntly reproduccd, and 
the Yarious photographs of apparatus assist in inaking elear th e procedures adopted in a number 
o f somewhat complicated invcstigations. The bibliography contains twcnty-onc items and 
there are subjcct and name indcxcs. The booklet is well printed on good paper, although cvery 
page required cutting.— W. D . J ones.


