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I.—PROPERTIES OF METALS

( C o n t in u e d  f r o m  p p .  2 2 5 -2 3 0 .)

♦Change in Properties of Deformed Polycrystalline [Aluminium] During 
Recovery [Erholung]. M. O. K ornfeld  (Zhumal eksperimentalnoy i teoreti- 
cheskoy F iziki (Journal o f Experimental and Theoretical Physics), 1933, 3, (6), 
563-566).— [In  R ussian .] Annealing of deform ed polycrystalline alum inium  
in  th e  region of “ pure  recovery  ” does n o t restore th e  original properties. 
The processes w hich tak e  place during recovery lead to  a  h ighly stable  con­
dition characterized b y  a  y ield -po in t h igher th a n  th a t  of th e  original m aterial 
due to  th e  residual d isto rtio n  of th e  la ttice  a fte r  recovery. Laue p ho to ­
grams ind icate  th a t  during  recovery  th e re  is no noticeable sh ift in  th e  
boundaries betw een grains. I t  m ay therefore be concluded th a t  any  change 
in  properties during  recovery  is determ ined m ainly  by processes tak in g  place 
w ithin th e  grain .— N. A.

♦On the Question of the Allotropic Transition of Bismuth at 75° C. Shin T chi 
Aoyama an d  Gohei M onna (Sci. Rep. Tdhoku Im p. Univ., 1934, [i], 23, 52-61 
[in English] ; and  Kinzoku no Kenkyu, 1934, 11, 203-209 [in Japanese]). 
— Investigations by  m eans of th erm al analysis, th erm al expansion, th erm o - 
electrom otive force, an d  oil d ila tom etry , ind icate  th a t  th e  alleged allo tropic 
transition  of b ism uth  a t  75° C. does n o t ex ist.— E. S. H.

Preparation and Properties of Cadmium. E dm u n d  T. R ichards (Metall- 
borse, 1934, 24, 242-243).-—A review .— A. R . P.

♦The Electrolytic Valve Action of Columbium and Tantalum on A.C. Circuits.
D. F. Calhane an d  A. J .  L aliberte  (Electrochem. Soc. Preprint, 1934, (April), 
287-293).— Oscillograph records a re  given showing th e  film behaviour of 
tan ta lum  and  colum bium  in  d ilu te  sulphuric acid on a.c. circuits. T an talum  
gives fairly  efficient rectification , b u t colum bium  is efficient only  ju s t  a fte r 
immersion in th e  a c id ; even a t  only  2-5 v. th e  efficiency rap id ly  falls alm ost to  
zero, b u t rises again  to  th e  original value a fte r w ashing an d  re-im m ersion in  th e  
acid. Peculiarities in  th e  oscillograph curves are discussed.—A. R . P .

fCopper and Oxygen. L. L. W ym an (Oen. Elect. Rev., 1934, 37, 120-129).—- 
Following a  brief descrip tion  of th e  o rd inary  process for refining copper, th e  
production of deoxidized and  oxygen-free copper is discussed. Previously  u n ­
published d a ta  b y  Skow ronski on th e  effect of added  m etals on th e  conductiv ity  
of copper are given. T he behaviour of various types of copper w hen h eated  in  a 
reducing atm osphere is discussed. Deoxidized coppers reac t in  different degrees 
to  an  ox idation-reduction  cycle. Copper deoxidized w ith  calcium  boride and  
to  which an  excess of silicon has been added  is n o t em b rittled  by  a n  o x id a tio n - 
reduction cycle. A num ber of com m ercial app lications of th e  various form s of 
copper are discussed.— S. V. W .

♦Volatilization of Silica and Copper in Steam. J .  Gillis (Natuurwetensch. 
Tijds., 1933,15,153-154; Brit. Chem.Abs., 1933, [A], 1245).— Copper cylinders 
weighing 20 grm . lost ab o u t 50 mg. in  steam  a t  300 a tm . a fte r  3 days.—S. G.

♦Change of the Resistance of Single Crystals of Gallium in a Magnetic Field. 
W. J .  de H aas an d  J .  W . Blom  (Physica, 1933, 1, 134-144; Brit. Chem. Abs., 
1934, [A], 135).— The resistance of a  single gallium  cry sta l a t  10°-20° abs. and
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in  a m agnetic  field of 5000-22 ,000  gauss shows sim ilar behaviour to  th a t  of a 
single b ism u th  crystal. The curve of re la tiv e  change in  resistance against 
inclination  of th e  field to  th e  axis of th e  c ry sta l is a lm ost sinoidal a t  low field 
s treng ths . The resu lts  a re  in  agreem ent w ith  th e  rhom bic c ry sta l s tru c tu re  of

"^Supplement to the Paper : “ Atomic Heats, Heats of Fusion, and Heats of 
Transformation of Gallium, Indium, and Thallium.” V . A. R o th , Ingrid  
M eyer, and  H . Zeum er (Z. anorg. Chem., 1934, 216, 303-304).—Cf. «7. Inst. 
Metals 1933, 53, 690. The la te n t hea ts  of fusion of gallium  an d  th alliu m  are 
now given as 19-16 ±  0-01 an d  5-04o ±  0-012 grm .-cal./g rm ., respectively. 
T he h ea t of tran sfo rm atio n  of th a lliu m  is 0-40 ±  0-01 grm .-cal./grm .

—M. H.
The Vibration Strength of Lead. W ilhelm  S tockm eyer (Z. Metallkunde, 

1934, 26, 93).— B y bending backw ards an d  forw ards lead  tu b es connected with 
a  w a ter pipe u n til a  leak  occurred, i t  has been show n th a t  th e  resistance to 
bending deform ation  of tu b es of lead  con ta in ing  1% an tim o n y  is nearly  twice 
as g rea t as th a t  of soft lead tu b es .—M. H .

* Thermoelectric Powers of Nickel and Nickel-Chromium Alloys Near the Curie 
Point. A. W . F o ste r (Proc. Leeds Phil. Soc., 1933, 2, 401-405 ; Brit. Chem. 
Abs., 1933, [A], 559).— T he therm oelectric  pow ers of nickel (99-5%) and n ickel- 
chrom ium  alloys (nickel 98-5, chrom ium  1% , a n d  n ickel 97-5, chrom ium  2%) 
have been m easured  ag a in st copper. T he change in  th e  specific h ea t of elec­
tro n s a t  th e  Curie p o in t is low ered ve ry  rap id ly  by  th e  add itio n  of chromium.

— S. G.
Change of the [Electrical] Resistance of Nickel Wire Under Tension at 

Various Temperatures. S. A rzybaschew  an d  V. Ju sh ak o w  (Z. Physik, 1933,86, 
521-522).—E x perim en ts w ith  pure nickel u nder tension  a t  various tem peratures 
betw een — 190° an d  350° C. confirm  resu lts  p reviously  o b ta ined  w ith  com­
p a ra tiv e ly  impure nickel (ibid., 1930, 64, 405).— J .  S. G. T.

*On the Sorption of Hydrogen by Reduced Nickel. I.—Determination of the 
Quantities of the Hydrogen Adsorbed by and Diffused in Pure and Spoiled 
Reduced Nickel, and Determination of the Isothermal Adsorption Lines and the 
Heat of Adsorption. Shun-Ich iro  Iijim a  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, No. 468, 1933, 285-300).—W . H .-R .

*On the Sorption of Hydrogen by Reduced Nickel. II.—Adsorption of Hydro­
gen by Reduced Nickel at Low Temperatures. Shun-Ich iro  Iijim a  (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, No. 474, 1933, 34-43).— W . H .-R .

*On the Sorption of Hydrogen by Reduced Nickel. III.—Heat-Treatment of 
Reduced Nickel and Its Relation to the Sorption Velocity and to the Quantity of 
Hydrogen Sorbed. Shun-Ichiro  I ijim a  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, No. 481, 1934, 164—172).— W. H .-R .

Preparation of Metallic Praseodymium. G. Canneri an d  A. Rossi (Gazz. 
chim. ilal., 1932, 62, 1160-1163; Brit. Chem. Abs., 1933, [A], 360).— A m axi­
m um  yield  of praseodym ium  was o b tained  by  th e  electro lysis of a  fused  m ixture 
(m elting p o in t 535° C.) of 55%  P rC l3, 27%  NaCl, an d  18%  KC1, using a 
tu n g sten  cathode an d  Acheson g rap h ite  anode. T he tem p era tu re  m ust be kept 
<  600° C. to  avoid  po lariza tion  and  fo rm ation  of P r 0 2. T he praseodym ium  
conta ins <  0-2%  of o th e r ra re -ea rth  m etals an d  only  traces of silicon and 
carbon. I t s  density  is 6-765 i  0-008, a n d  m elting  p o in t 932° rb 2° C.— S. G.

The Magnetic Nuclear Moment of Rubidium Isotopes. D. A. Jackson  (Z. 
Physik, 1933, 86, 131).—J .  confirms resu lts  o b tained  by  K opferm ann  (ibid., 
1933, 83, 417), viz. th a t  th e  nuclear sp in  m om ents of th e  ru b id iu m  isotopes 
are  respectively  R b  85, 5 /2 ,; R b  87, 3 /2 .— J .  S. G. T.

*Preparation of Ductile Tantalum by Thermal Dissociation of Tantalum 
Pentachloride. W . G. Burgers and  J .  C. M. B asa rt (Z. anorg. Chem., 1934, 216, 
223-227).—D uctile  ta n ta lu m  can be p rep ared  by th erm al dissociation of its
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chloride on a glowing nuclear wire if foreign gases are rigorously excluded. 
The la ttice  of tan ta lu m  has a =  3-296 A: 0-0005 A., th e  specific electrical 
resistance is 104p0 =  0-124 Q cm ., an d  th e  tem pera tu re  coefficient of th e  
electrical resistance : 105 a  =  364. N iobium  prepared  by th erm al dissociation 
of the  pentachloride has a  la ttice  w ith  a =  3-294 J r  0-001 A.—M. H.

*Speciflc Heat of Thallium at Liquid Helium Temperatures. W. H. Keesom 
and J .  A. K ok (Physica, 1934 ,1 ,175-181 ; Brit. Chem. Abs., 1934, [A], 246).— 
M easurem ents have been m ade from  1-3° to  4-2° abs. T he atom ic h ea t falls 
from 0-01325 to  0-01177 a t  th e  tran s itio n  point. No la te n t h ea t was observed 
a t  th is poin t.— S. G.

New Determination of the Half-Period Life of Thorium. H ans Fesefeldt 
(Z. Physik, 1933, 86, 605-610).— The to ta l num ber of a-particles em itted  per 
second from  1 grm . of th o riu m  is found to  be 4-7 X 103. This resu lt agrees 
w ith th a t  ob tained  by  Geiger an d  R utherfo rd . The corresponding half-period 
life of thorium  is 1-3 X 1010 years.— J . S. G. T.

*The Adsorption of Hydrogen on Tungsten. J .  K . R oberts (Proc. Camb. 
Phil. Soc., 1934, 30, 74-79).— S atu ra tio n  occurs w hen th e  p a rtia l pressure of 
hydrogen is less th a n  4 x 10-4 m m .— E. S. H .

On the Cause of the “  Hardness ”  of Electrolytic Zinc. A. A. B otchvar and 
A. J .  U ljanow  (Zvetnye Metally (The Non-Ferrous Metals), 1932, 7, 33-36; 
Chem. Zentr., 1934, 105, I, 2343).—T he hardness of zinc does n o t p rim arily  
depend on th e  th erm al trea tm e n t, since th e  presence of iron  has a  profound 
effect on th e  recrysta lliza tion  process, as little  as 0-2%  preventing  i t  entirely . 
The hardness is unaffected by  0-2%  lead, b u t 0 -l-0 -2 %  cadm ium  increases i t  
appreciably. In  m aking zinc sheets of uniform  hardness s tr ic t control of th e  
iron con ten t is essential.— A. R . P.

*The Effect on the Density of Zinc of Deformation by Cold- and Hot-Rolling. 
0 . B auer and  P . Z unker (Mitt. Material., Sonderheft 24, 1934, 93-98).— See 
J. Inst. Metals, 1933, 53, 612-613.—J .  W .

Composition of Zinc for Polygraphic Zinc Type Plates. M. D. Zudin 
(Zvetnye Metally (The Non-Ferrous Metals), 1933, (1), 100-103; C. Abs., 1934, 
28,1966).— [In  R ussian.] Com positions of R ussian and  im ported  zinc for type 
plates are given. H ardness an d  fine g rain  are obtained by  adding sm all 
am ounts of cadm ium  (up to  0-5% ). M elting in  an  induction  furnace is recom ­
mended.— S. G.

*Superconductivity of Zinc. W . H . Keesom  (Physica, 1933, 1, 123-127; 
Brit. Chem. Abs., 1934, [A], 135).— Zinc becomes superconducting  a t  0-79° abs. 
Cadmium and  gold a re  noh  superconducting  a t  0-73° abs., or p la tinum  a t 
0-77° abs. P hosphor-bronze is n o t superconducting  a t  0-75° abs., so copper is 
probably n o t superconductive a t  th a t  tem pera tu re .— S. G.

*The Question of the [Possible] Radioactivity of Zinc. H ans Fesefeld t (Z. 
Physik, 1933, 86, 611-614).— F . finds th a t  th e  a -rad ia tio n  observed from  pure 
zinc is of th e  order of A th  of th a t  ob tained  by Z iegert, using zinc residues.

10 '  — J . S. G. T.
Production of Single Crystals with Prescribed Axial Orientation. P. A. 

Palib in  and  A. I .  F ro im an  (Z. Krist., 1933, 85, 322-325; Brit. Chem. Abs., 
1933, [A], 665).— A m ethod  for ob tain ing  crysta ls of, for exam ple, zinc or 
cadm ium  w ith  th e  hexagonal ax is paralle l to  th e ir  leng th  is described.— S. G.

*The Condition Determining Flow of Crystals. W . Boas an d  E . Schm id (Z. 
Physik, 1933, 86, 828-830).— The question  w he ther incidence of flow in  s tra ined  
crystals is conditioned by  th e  a tta in m en t of a  constan t shear stress (Schubspan- 
nung) or a constan t e lastic  slip  (Schiebung) in  th e  tran s la tio n  system  is answ ered 
in favour of th e  form er hypothesis.— J .  S. G. T.

The Effect of Cold-Work on Metals. G ustav  T am m ann (Forschungen u. 
Fortschritte, 1934 ,10, 128-129).—A sum m ary  of T .’s w ork  on th e  cold-working 
and recovery of m etals from  a  th eo re tical p o in t of view.— J . W .
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*The Influence of Prior Stress on Fatigue Strength. P . L udw ik and  J.
K ry sto f (Anz. Akad. Wiss. Wien, 1933, 70, 51-52).— U sing steel, high-grade 
cas t iron, an d  non-ferrous test-p ieces, th e  re la tions betw een in itia l stress, 
a lte rn a tin g  stress, and fatigue above an d  before th e  p lastic  lim it have been 
determ ined. F o r stresses below th e  to rsion  an d  tensile  lim its, th e  fatigue 
stren g th  in  to rsion  was t 0 =  t w +  x , t ,  an d  in  bending Oo —-- w er®
x an d  a are respectively  th e  s tren g th  u n d er a lte rn a tin g  loads in  torsion and 
bending,“an d  xt and  xb are respectively  coefficients independent of th e  magni­
tu d e  of th e  p rio r stress. T he eflect of corroding influences has te e n  studied.

Nature of “  Yield-Value.” G. W . S. B lair (Physics, 1933, 4 ,113-118; ¿ct. 
Abs 1933 (BI 36 327).—T he flow of m ateria ls a t  stresses fa r below their 
norm al yield-values is discussed, an d  B. p o in ts o u t th a t  th e  sharpness with 
w hich yield-values can  be m easured  depends on  th e  grouping of th e  relaxation 
tim es for th e  d ifferent s tra ins se t up  w ith in  th e  m ate ria l, an  uneven d istribution 
m aking for a  sh arper definition. A ny sharp  an d  d rastic  change in  th e  relaxa­
tio n  tim e of th e  system  as a  whole m ay  justifiab ly  be said to  co nstitu te  a yield- 
value, th e  question  as to  w hich  of these  p o in ts is a c tu a lly  tak en  a,s the yreld- 
value depending on th e  conditions of th e  experim ent. T he resu lts  (to date) 
are discussed of certa in  experim ents on flour doughs, w hich  i t  is claimed are 
peculiarly  su itab le  m ateria l for such investigations. A new  rap id  m ethod, re­
cen tly  described, for study ing  flow in flour doughs is discussed. The dangers of 
classifying m ateria ls in  h ard -and-fast rheological divisions is em phasized; for 
p rac tica l purposes, however, and  given ad eq u a te  safeguards, such classifications
m ay be ex trem ely  useful.— S. G. . .

♦Studies on the Transformation of Metals by Secondary Electron Emission
K azum a H ayakaw a (Sci. R ep. Tdhoku Im p. Univ., 1934, [i], 22, 934-958).— [In 
E nglish.I M ethods have been devised for stu d y in g  phase  transform ations in 
m etals by  (a) m easuring th e  secondary  electron  em ission ex cited  by  th e  therm o­
ionic cu rren t a t  various tem p era tu res an d  (b) m easuring th e  ion isation  current 
a t  various tem p era tu res . Changes have been observed in  th e  range of magnetic 
transfo rm ation  in  th e  case of nickel, cobalt, an d  iro n -m ck el alloys.—E. b. n .

♦Investigations Relating to Metallic Films. H . Z ahn  an d  J .  K ram er (Z. 
Physik, 1933, 86,413-420).—E lec tro ly tically  deposited  an tim o n y  and  platinum  
are shown to ’be transform ed  in to  th e  crystalline  s ta te  by  being heated  above a 
definite transfo rm ation  tem p era tu re—222° C. in  th e  case of p latinum , 160 C. 
in  th e  case of an tim ony—w hich is charac te ris tic  of th e  m eta l irrespective of its 
m ode of production . V ery th in  m etal films are show n to  be necessarily am or­
phous to  some ex te n t.—J . S. G. T.

*The Optical Properties of Metals. N. F . M ott (Proc. Camb. Phil, ooc., ly«* > 
30 249-270).—A discussion on theo re tica l lines.—E . S. H .

* Electrical Properties of Metals and Wave Mechanics. L. B rillou in  (Rev. gen. 
filed., 1933, 34, 163-175, 2 0 2 -2 0 8 ; Sci. Abs., 1933, [B], 36, 6 15 ).—A non­
technical account is given of th e  m odern  th eo ry  of th e  conduction  of electricity 
in  m etals, based on th e  conception  th a t  e lectrons a re  physically  waves 
w hich are tran sm itte d  th ro u g h  th e  c ry sta l la ttic e  form ed by th e  metal. 
H artree ’s th eo ry  of “ self-consistent ” field for dealing  w ith  th is  problem  is 
explained, as well as th e  use w hich is m ade of th e  F erm i-D irac  s ta tistics , Ihe  
subjects of therm oelectric  em ission of e lectrons from  h o t m etals, of therm al 
ag ita tion , of m agnetism , and  of su p erconductiv ity  a re  d ea lt w ith  in  d e ta il^

♦On the Theory of Liquid Metals. S. S hub in  (Zhurnal eksperimentalnoyi 
teoreticheskoy F iziki (Journal of Experimental and Theoretical Physics), tJM , 
3, (6), 461-474).— [In  R ussian .] A num ber of p o in ts in  connection  w ith  the 
theory  of conductance electrons in  liqu id  m eta ls a re  exam ined. In  particular, 
the question  of th e  m ovem ent of e lectrons in  th e  field of an  a lm ost uniform,
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non-periodic p o ten tia l is considered in  d e ta i l : i t  is shown th a t  these electrons 
possess a ll th e  p roperties ch aracteris tic  of th e  “ alm ost free ” electron. The 
behaviour of such an  e lectron in  constan t and  a lte rn a tin g  fields was investi­
gated. The re la tio n  betw een th e  conductance electrons and  th e  therm al 
motion of ions was exam ined : if th erm al m otion  of liqu id  ions be regarded 
as small oscillations round  th e  po in t of stable equilibrium , th en  (in sp ite  of 
the irregularity  of th e  d is trib u tio n  of th e  centres of oscillation) we would have 
had the  usual re la tion  of th e  form  R  =  A T  for th e  specific resistance a t  high 
tem peratures. The resistance of liqu id  m etals includes th e  re st p a r t  indepen­
dent of tem peratu re, w hich is explained by th e  large num ber of isoenergetic 
conditions of th e  liqu id  w hich render impossible th e  processes of d irect d is­
tribution  of th e  electrons am ong th e  ions.—N. A.

Change in the Electrical Conductivity of a Metal Foil Dependent on Its 
Electric Charge. G. Polvani (Nuovo cimento, 1932, 9, 69-71).— S. G.

Some Measurements of Contact Resistances at Low Temperatures. R. 
Holm and W . M eissner (Z . Physik, 1933, 86, 787-791).—M easurem ents of the  
contact-resistances betw een gold-gold, copper-copper, an d  nickel-n ickel su r­
faces a t  room tem p era tu re  and  a t  20° abs. ind ica te  th e  presence a t  th e  con tact 
of a transition  layer having a n  electrical resistance of th e  order 10  9 ohm / 
cm .2 of con tact surface in  th e  cases of gold an d  copper, and  50 X 10 9 
ohm /cm .2 in  th e  case of nickel, these  values being practica lly  independent of th e  
tem perature. These tran s itio n  resistances obey Ohm ’s law over a  considerable 
range of e.m .f.—J . S. G. T.

A New Effect at the Commencement of Superconductivity. W. Meissner and 
R. Ochsenfeld (Naturwiss., 1933, 21, 787-788).—W hen a cylindrical lead or tin  
rod is brought in to  a  hom ogeneous m agnetic field perpendicular to  its  axis, th e  
changes in  d istribu tion  of th e  lines of force in  th e  neighbourhood of th e  rod, 
on cooling below th e  spring po in t, follow those w hich w ould  occur in  th e  
perm eability o and  th e  diam agnetic  suscep tib ility  — 1/4tt. I n  th e  inside of 
a  long lead tube, in  sp ite  of th is  effect a round  th e  tu b e , th e  m agnetic field 
remains p ractically  unchanged w hen th e  spring point is passed. These results 
can probably be represen ted  by  th e  developm ent of m icro- or macroscopic 
currents in  th e  superconductor on th e  assum ption  of a  perm eability  of 1  in  
the  current-free p a rts . These cu rren ts change o r develop spontaneously 
when th e  m etal becomes a  superconductor.— J . W.

*Magnetic Permeability of Ferromagnetic Metals at Very High Frequencies.
G. Potapenko and  R . Sanger (Naturwiss., 1933,21,818-819).— The perm eability  
of iron, nickel, and  cobalt decreases rap id ly  w ith  increasing frequency, p ro ­
bably owing to  some re la tionsh ip  betw een th e  surface layer of ferrom agnetic 
conductors and  a  m agnetic secondary  s tru c tu re .— J . W.

Magnetism of the Metals. E . Vogt (Ergehn. exakt. Naturwiss., 1932, 11, 
323-351; Brit. Chem. Abs., 1933, [A], 342).— A discussion of th e  m agnetic  
properties of m etals in  re la tio n  to  th e  q u an tu m  sta te s  of th e  a tom s in  th e  
crystal la ttice .— S. G.

*The Change of Magnetic Susceptibility in Metals and Alloys Caused by Inter­
nal Stress. Yosom atsu Shim izu (Sei. Rep. Tdhoku Im p. Univ., 1933, [i], 22, 
915-933 [in E n g lish ] ; an d  K inzoku no Kenkyu, 1934, 11, 159-174 [in 
Japanese]).—Cf. Met. Abs., th is  volum e, p. 3. The param agnetic  suscep tib ility  
of m etals and  alloys decreases, w hilst th e  d iam agnetic  suscep tib ility  increases 
num erically w ith  increasing degree of residual in te rn a l stress. The suscep ti­
b ility  of a homogeneous p la tin u m -g o ld  alloy, con ta in ing  30 a to m ic-%  of 
platinum , is changed from  param agnetic  to  d iam agnetic  by cold-w orking. A 
theory is proposed in  exp lanation  of these  resu lts .— E. S. H.

^Electron Interference at Mechanically-Worked Surfaces. H . R aeth er (Z. 
Physik, 1933, 86, 82-104).—The effects of scratch ing , rubbing  em ery, polishing,
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pressing, an d  ham m ering on m etallic  an d  non-m etallic  surfaces are investiga ted  
in  considerable d e ta il by  m eans of e lectron  in terference.—J .  S. G. T.

The Positive Electron. P a u l L angevin  (Bull. Soc. frang. Meet., 1934, [v], 
4 , 335 ).— T he experim ental a n d  th eo re tical considerations underly ing  m odem  
conceptions of a tom ic s tru c tu re  are  reviewed. L. em phasizes th a t  in  certa in  
im p o rtan t instances, n o tab ly  on th e  questions of m agnetic  spin, a n d  of th e  
existence of th e  positive e lectron , experim ental verification has followed 
deductions m ade by  D irac a n d  o thers on pu re ly  theo re tica l grounds. C ertain  
problem s of tran sm u ta tio n  are  considered in  th e  lig h t of recen t w ork b y  Irene 
Curie an d  Jo lio t on th e  bom bardm en t of a lum in ium , m agnesium , an d  boron by  
a-rays, and  some phenom ena are p red ic ted  w hich  aw ait verification.

— P. M. 0 . R .
♦A Note on the Theory of the Photoelectric Current Across a Metal Semi- 

Conductor Contact. R . H . Fow ler (Proc. Camb. Phil. Soc., 1934, 30, 55-58).—  
T heoretical.— E . S. H .

Report of the Physikalisch-Technische Reichsanstalt for 1933. Anon. 
(Physilcal. Z., 1934, 35, 217-248).— T he an n u al rep o rt is briefly reviewed. 
A m ongst m a tte rs  w hich receive no tice  are th e  following : resistance and  su p er­
conduction  of various m etals and  a llo y s ; chem ical an d  physical p roperties of 
rh e n iu m ; purification  of m asu riu m ; p rep ara tio n  of ex trem ely  pure  sam ples of 
a lum inium , iron , zinc, niobium , tan ta lu m , p la tin u m , irid ium , and  g o ld ; change 
of len g th  of In v a r  wires due to  flaw s; e lastic  co n stan ts of a lum in ium  and  
m agnesium  single c ry s ta ls ; hea ts  of tran sfo rm atio n  of cobalt an d  iro n ; m ag­
n e tic  tran sfo rm atio n s exh ib ited  by  nickel and  alloys of th is  m eta l w ith  copper, 
chrom ium , silicon, tu n g sten , a lum inium , cobalt, iron, an d  of iron  w ith  chrom ­
ium  ; use of iron -ch rom ium  alloys for th e  construction  of re s is tan ces; m agneto ­
s tric tio n  ; effect of com position and  h e a t- tre a tm en t on  th e  hysteresis of fe rro ­
m agnetic  m etals a n d  a llo y s ; resistance therm om eters of lead  a n d  g o ld ; 
cap illa ry  co n stan ts of go ld ; ad iab a tic  m etallic  calorim eter for h igh  tem p era ­
tu res ; th e rm al conductiv ity  of m etals.— J . S. G. T.

II.—PROPERTIES OF ALLOYS

(Continued from pp. 231-237.)
♦Equilibrium Diagram of the System Aluminium-Copper-Manganese.

H achie  Saw am oto (SuiyoPwai-shi, 1933, 8, 239-244 ; C. Abs., 1933, 28, 2254).—  
[In  Japanese .] T he co n stitu tio n  of th e  a lum in ium -rich  a lu m in iu m -co p p er- 
m anganese alloys con tain ing  u p  to  40%  copper an d  30%  m anganese was 
investiga ted  by  m eans of d ifferential th e rm al analysis an d  m icroscopic e x ­
am ination . A peritec tic -eu tec tic  reaction  liqu id  +  A l5Mn 7=7 A l3Mn +  (Al) 
occurred  a t  630° C. and  a t  th e  com position copper 8-3, m anganese 1-75, an d  
a lum in ium  89-95% , an d  a  te rn a ry  eu tectic  reac tion  liqu id  7=7 CuA12 +  
A l3Mn +  (Al) took  place a t  544° C., th e  com position being copper 30-5, 
m anganese 0-65, an d  alum inium  68-85% .— S. G.

♦Investigations of the Transformations in the Solid State in Magnesium- 
Silicon-Aluminium Alloys. A. A. B otchvar, K . W . Gorew, an d  A. M. K orolkow 
(Metallurg (The Metallurgist), 1932, 8, (1), 7 -2 0 ; Chem. Zentr., 1934, 105, I, 
1931).— [In  R ussian .] T he equilibria  in  th e  te rn a ry  system  u p  to  2%  silicon 
and  3%  m agnesium  have been determ ined. T he solid so lub ility  of silicon an d  
Mg2Si in  alum in ium  is decreased by excess of e ith e r co n stitu en t, c o n tra ry  to  th e  
s ta te m en t of H anson an d  G ayler (J. Inst. Metals, 1921, 26, 321-359) th a t  excess 
of silicon increases th e  solid so lub ility  of Mg2Si. B ., G., and  K . also find th a t  
excess of m agnesium  has a  g reater depressing effect on th e  solid so lub ility  of 
Mg2Si in  alum in ium  th a n  s ta te d  by  H . and  G. F rom  th e  changes in  hardness on 
h e a t-tre a tm en t of A ldrey w ith  0 -2-0-4%  iron i t  is show n th a t  an  excess of 
silicon increases th e  effect of h e a t- tre a tm en t, b u t has no effect in  iron-free
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Aldrey, excep t to  re ta rd  som ew hat th e  ageing ; th is  difference is a ttr ib u te d  to  
th e  fo rm ation  of FeSi, so th a t  an  excess of silicon is necessary to  get th e  full 
effect due to  Mg2Si.—A. R . P .

♦The Transformations in Solid Alloys of Aluminium with up to 30% Zinc 
and 12% Magnesium. A. A. B otchvar and  M. 0 .  K uznetzov (Metallurg 
(The Metallurgist), 1933, 8, (2), 7 -14 ; Chem. Zentr., 1934, 105, I, 2345).— [In  
R ussian.] The so lubility  iso therm s of th e  te rn a ry  system  m agnesium - 
zinc-alum inium  have been determ ined a t  200°, 400°, and  450° C. by  m icro­
analysis of specim ens quenched in  w ater a fte r prolonged annealing. The 
so lubility  of MgZn2 is a  m axim um  of 16-17% , whereas Sander and  Meissner 
found 25% . The phases in  equilibrium  w ith  th e  te rn a ry  y-solid solution could 
n o t be ascertained  by  th e  m ethod  em ployed.—A. R . P .

♦The Influence of Heat-Treatment with Age-Hardening and Prolonged 
Storage on the Properties of an Aluminium Alloy. W . Schwinning and  E. 
Dorgerloh (Z. Metalllcunde, 1934, 26, 91-92).—The influence of th e  quenching 
tem pera tu re  (460°, 490°, 530° C.) and  ageing tem p era tu re  (8 hrs. a t  120°, 145 , 
160°, 175° C.) on th e  tensile  properties, endurance, v ib ration  s tren g th  (ro tating  
bending), and  electrical conductiv ity  of 3 m m. conductor wires of an  a lum inium  
alloy containing m agnesium  (com position n o t sta ted ) has been investigated . 
R esults are shown in  tab les and graphs. Q uenching a t 490° ±  10° C. p roved to  
be best ; w ith  a lower quenching tem pera tu re  th e  yield-point, tensile  streng th , 
and  endurance s tren g th  decrease and  th e  conductiv ity  only sligh tly  increases. 
Q uenching a t  530 ±  10° C. has p ractica lly  no advantage  in  any  respect. To 
ob tain  good m echanical properties th e  lowest ageing tem p era tu re  should be 
selected consonant w ith  th e  production  of th e  desired electrical conductiv ity . 
I n  wires quenched a t  490° C., tem pered a t  160° C. for 8 hrs. and  stored  a t  room- 
tem pera tu re  th e  endurance stren g th  increases from  10 to  11-5 kg ./m m .2, during  
7 m onths, while th e  tensile  properties rem ain  unchanged, b u t a fte r 2 years, th e  
endurance stren g th  decreases again  to  10  kg ./m m .2, while th e  yield-point and 
tensile s tren g th  sligh tly  decrease and  th e  elongation  and  reduction  of area  
slightly  increase.—M. H .

Progress in Light Metal Castings for High Stresses. G. Sachs (Z. V .d.I., 1933, 
77, 115-120; Sci. Abs., 1933, [B], 36, 327).—Cf. J . Inst. Metals, 1933, 53, 294. 
A description of some im proved alloys of th e  surface-hardened alum irnum  
silicon ty p e  which are likely  to  be of use in  p e tro l and  Diesel engines. A ddition  
of copper to  alum inium -silicon alloys increases th e  fatigue stren g th , while 
add ition  of m agnesium  coupled w ith  su itab le  h ea t-trea tm en t im proves th e  
m echanical properties generally.— S. G.

The Aluminium-Silicon Alloys. M aurice D éribéré (Technique Automobile 
et Aérienne, 1934, 25, (164), 7-13).— A review  of th e  constitu tion , m icrostruc­
tu re , p repara tion , uses, and  properties of these  alloys. T he m echanical p ro ­
perties of th e  5%  sand- an d  chill-cast alloy are tab u la ted . A p art from  certain  
high-silicon alloys (18—20%  silicon), A lpax is fa r th e  m ost im p o rtan t b inary  
alloy, and  its  m echanical and  physical properties are fu lly  considered. T ernary  
and  o th er derivatives of A lpax include B irm asil (nickel 2-3-5% ), an d  L o -E x  
(silicon 13-14, nickel 2, copper 1, m agnesium  1% ). Commercial alloys of h igher 
silicon con ten t include th e  K S series, Supra-K olben, Alusil, Supra-A lu b.o., 
and  Alsia ; properties and  analyses are given in  m ost cases. D uralum in  is fully  
described, w ith  a  tab le  of m echanical p roperties corresponding w ith  7 com ­
m ercial trea tm e n ts  : o th e r alloys especially  noticed , w ith  deta ils  of analysis 
and  m echanical properties, are A lm asilium  (A nticorodal), th e  L.M. series, th e  
“ R .R .”  (H idum inium ) alloys, th e  KS anti-corrosion  a llo y s,a  copper-silicon die- 
casting alloy, Almelec, an d  Aldrey. A nalyses only a re  given for F e ra ls it, 
Silical, silico-m angano-alum in ium , M ansical, A lsim in. A  bibliography is 
given.— P . M. C. R .
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*The Influence oi Alternating Stresses on the Tensile Properties and Damping 
Power of Aluminium Alloys. H . F ran k en b erg  (Light Metals Research, 1934, 2, 
(47), 1-11).— T ran sla ted  from  Metallwirtschaft, 1934, 13, 187-191. See Met. 
Abs., th is  volum e, p. 231.— J . C. C.

*The Influence of Addition Metals on the Electric Conductivity of Aluminium.
H . B ohner (Light Metals Research, 1934, 2, (47), 12-17).— T ran s la ted  from  Z. 
Metallkunde, 1934, 26, 45—47; see Met. Abs., th is  volum e, p . 168.— J .  C. C.

Beryllium Alloys from the Electrical Point of View. A. D o n a t (Machine 
modeme, 1934, 28, 104).— Cf. ibid., 1933, 27, 294, 574-575. B eryllium , w hen 
used as a d eox idan t in  th e  casting  of copper an d  of certa in  of i ts  alloys, g reatly  
increases th e  electrical con d u ctiv ity  of th e  p ro d u c t. C onductiv ities for sam ples 
of sand-cast copper deoxidized w ith  (a) 0 -02%  phosphorus, (b) 0 -0 1%  beryllium , 
and (c) 0-02-0-03%  beryllium , are given, to g e th e r w ith  corresponding values 
for several o rd in ary  copper alloys. T he conductiv ities of 8 copper-bery llium  
alloys a re  ta b u la te d  for h a rd  an d  soft conditions.—-P. M. C. R .

*The Eutectoidal Decomposition of Solid Solutions of 3-Copper-Aluminium 
Alloys. N . W . Ageew an d  G. W . K urd jum ow  (Metallurg (The Metallurgist), 
1932, 7, (9), 3 -2 1 ; Chem. Zentr., 1934, 105, I ,  2344).— [In  R ussian .] Cf. 
J . Inst. Metals, 1933, 53, 237. X -ra y  a n d  m icrographic exam ination , and  
d e te rm in a tio n s of th e  hardness an d  coeff. of expansion show th a t  th e  (3-phase 
in  copper-a lum in ium  alloys decom poses on  cooling in to  a  eu tecto idal m ix tu re  of 
(a +  y), b o th  of w hich have  face-cen tred  cubic la ttic es , th e  y la tt ic e  contain ing  
52 a tom s in  th e  u n it  cell. N o in te rm ed ia te  phase is form ed d u ring  slow cooling 
th ro u g h  540° C., a ll th e  p roperties conform ing to  a  m ix tu re  of th e  a- an d  y- 
phases. A  stab le  in te rm ed ia te  stage is ob ta in ed  o n ly  on  v e ry  ra p id  cooling.

— A. R . P.
♦Researches on Copper Alloys Containing Cadmium. P . I. G radusov (Metal­

lurg (The Metallurgist), 1932, 7, (9), 7 9 -8 3 ; Chem. Zentr., 1934, 105,1, 2033).— 
[In  R ussian .] T he value  of copper alloys w ith  0 -5 -2%  cadm ium  for deoxidizing 
copper has been in vestiga ted . U n d er th e  sam e conditions as used  w hen 
p h o sphor-copper is em ployed as d eo x idan t, th e  loss of cadm ium  does n o t 
exceed 2 %  of th a t  added. T he a d d itio n  of sm all q u a n titie s  of cadm ium  to  
copper increases th e  tensile  s tre n g th , b u t reduces th e  c o n d u c tiv ity ; for hot- 
rolling  th e  copper should  be h eated  to  780°-800° C. W ith  increasing  cadm ium  
co n ten t th e  in te n sity  of recry sta lliza tio n  of hard -d raw n  copper is in c reased ; 
600° C. is th e  b est annealing  tem p era tu re  for cadm ium —copper, a n d  0-8%  
cadm ium  gives th e  b est com bination  of m echanical a n d  e lectrical properties.

— A. R . P .
Investigations of the Phenomena of Diffusion of Copper in Iron with Refer­

ence to the Manufacture of Bimetals. M. I . Sacharow a (Zvetnye Metally (The 
Non-Ferrous Metals), 1 9 3 2 ,7 ,5 4 2 -5 5 0 ; Chem. Zentr., 1934, 105, I ,  2342).— [In  
R ussian .] T he ra te  of diffusion of copper in to  iro n  is v e ry  sm all, a n d  appears 
to  proceed along th e  c ry sta l boundaries, especially  in  th e  case of so ft iron  con­
ta in in g  silicon an d  m anganese. A t a  m agnification of 1000 a surface zone con­
sisting  of a  solid so lu tion  of iron  in  copper can be observed on th e  copper.

— A. R . P .
Copper-Lead Anti-Friction Alloys. M. P . S lavinski, A. E . Vol, I. V. 

G utm an, G. T . Fom in, a n d  L. R . E delson (Metallurg (The Metallurgist), 1933, 
8, (4/5), 91—109 ; (6), 3 -2 1 ; C. Abs., 1934, 28, 1644).—[ In  R ussian .] C opper- 
lead  alloys w ith  sm all add itions of nickel, t in , zinc, and  phosphorus a re  hom o­
geneous above th e  m elting  p o in t, b u t sep ara te  in to  2 layers below th e  meltino- 
p o in t of copper w ith  pure  copper freezing o u t sep ara te ly . W ith  larger 
add itions, layers of copper con tain ing  lead  an d  of lead  conta 'ining copper are 
form ed. I f  considerable am oun ts of nickel a re  p resen t, lead  is even ly  d is tr i­
b u ted  in  th e  solid s ta te . A dditions of 1 -15%  of nickel a n d  1 -18%  of zinc to  a  
10%  tin -b ro n ze  con tain ing  10, 20, an d  30%  lead  show th a t  nickel raises th e
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m eltin» po in t and  causes equal d istrib u tio n  an d  fineness of th e  lead particles 
and decreases th e  « -constituen t. U p to  10%  of nickel increases th e  hardness 
bu t larger am ounts decrease th e  hardness. Zinc causes unequal d istribu tion , 
decreases hardness an d  increases p las tic ity . Phosphorus also causes unequal 
d istribution  of th e  lead. A lis t is given of 18 co p p er-tm -lead -m ckel-z inc  
alloys w hich a re  p robably  su itab le  for bearings.— b. G.

Selenium T-Copper] Compound of High Thermoelectric Power. M. A 
Levitiskaia and  V. J .  D lugac (Dohladii Akademii Naulc U .S.S.R. (Compt. rend. 
Acad. Sci. U .R.S.S.), 1933, 106-108 (in R ussian), 109-110 (in G erm an ); Brit. 
Chem. Abs., 1934, [A], 19).—The properties of Cu2Se are described, b. G.

Nida Bronze. Anon. (Metallwirtschaft, 1934, 13, (10), 175-176; and  
Automobiltech.Z., 1934, 37, (4), 1 1 5 -1 1 7 ) .-N id a  bronze is a phosphor-bronze 
w ith 8- 9%  tin  w hich has been hot-w orked th en  cold-worked to  th e  finishing 
state  • i t  is p a rticu la rly  su itab le  for bearings capable of w ithstand ing  high loads 
a t high sp^ed. The tensile  s tren g th  is 40 kg./m m .* in  th e  soft, and  80 k gJm m . 
in the hard  s t a te ; th e  corresponding elongations are 70 an d  7 /? , and  Princ 
hardness 95 and  200. T he corrosion-resistance and  other m echanical p roperties

;lT * Chemical1 Investigation of an A U e g e d  Ancient Greek Statuette E arie  R . 
Calev (Tech. Studies Field Fine Arts, 1934, 2, 144-148; C. Abs., 1934, 28, 
19 7 1) —The alleged G reek s ta tu e tte  h ad  th e  following com position: copper 
83-25,' t in  7-36, zinc 4-87, lead  4-40, iron 0-15% , no o th e r elem ents were present 
in  determ inable am ounts. T he absence of sem i-m etallic or non-m etallic 
im purities such as arsenic or su lphur an d  th e  presence of appreciable am oun 
of zinc indicate th a t  th e  bronze w as n o t of ancien t Greek origin. F u rth e r, th e  
analysis does n o t agree w ith  those of ancien t s ta tu a ry  bronzes from  o ther 
localities, b u t corresponds closely w ith  th a t  of a favourite  m odern com position
f o r  m aking delicate bronze castings. S. G.

White Metal [Nickel-Brasses]. J .  C ournot a n d  F . H iltbo ld  (Rev. Nickel,
1934 5 (1) 16-33).—A very  com plete sum m ary  of th e  constitu tion  an d  physical
and mechanical properties of various white metals and nickel-brasses. Specific 
features dealt w ith are casting conditions, h e a t-tre ittrrient working, pick! ng, 
Dolishincr and pressure casting. Illustrated  examples of white metal work are 
riven. Of especial interest are the methods of testing particular to the work in 
hand, viz. the force necessary to  bend a fork or spoon handle, or to bend a prong 
of a  fork through a definite angle.— W . A. C. N.

*The Equilibrium Diagram Germanium-Copper. R o b ert Schw arz and  Ger- 
trude E lstner (2. anorg. Chem., 1934, 217, 2 8 9 -2 9 7 ) .-T h e  co n stitu tion  of the  
system  was stud ied  by th erm al analysis and  m icroscopic ex an u n a ti i  of un- 
annealed alloys. The liquidus curve consists of 5 branches corresponding w ith 
the  crystallization  of a  (solid so lu tion  of germ anium  in  copper), p. y, Cu.Ge, 
and germ anium . T here  are th ree  p e n te c tic  reactions (co n ce^ ra tio n s 
atom ic-%  germ anium  in  parentheses) : * (1 ° ) +  , —
828° C., p (16-5) +  m elt (24-5) 7=  y (23) a t  744 C., y  ̂(24-5) + -m elt; (3 ) < -  
CujGe a t  700° C. C u3Ge an d  germ am um  form  a eu tectic  a t  35 atom ic o g 
m anium  an d  650° C., y has a tran sfo rm atio n  p o in t a t  558 C., and  C u3Ge a t 
615° C.—M. H. „  w

Some Causes of Variations in H a r d n e s s  of Gold-Copper CMtogs .Hawy^^
A ster and  Jo h n  A. C om stock (J . Dental Research, 1933, 13, 407-413). i n  
m aking den ta l castings of go ld-copper alloys p o rosity  al^ ay8 ° X  surfaces 
sprue; th e  poin t of sprueing should  therefore  be m ade on th e  
of th e  castings, and  on p a r ts  w hich are n o t to  be sub jected  to  d ra in s  or stresses. 
H ardness varia tions due to  segregation  and  coring of e crvs ‘
overcome by  annealing  a t  ab o u t 850° C .; p recip ita tion -harden ing  effects do n o t 
occur in  th e  sim ple b inary  alloys used in  d en tis try . A.
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On the Relations Between the Diffusion Coefficients and Concentration in the 
Gold-Platinum, Gold-Palladium, and Gold-Nickel Systems. C hujiro M atano
(Proc. Phys. Math. Soc. Japan  (Nippon SUgaku Buturi-galclcwai K izi), 1 9 33 ,15, 
40 5-406 ; Chem. Zentr., 1934, 105, I ,  1931).— [In  English .] T he diffusion 
eoeff. in  these  system s have been calcu lated , tak in g  in to  accoun t th e  dependence 
of th e  coeff. on th e  com position, from  d a ta  published by Jed e le  (J . Inst. Metals, 
1933, 53, 697). The resu lts  ob tained  differ from  those  of J .  b y  an  am ount 
which increases w ith  th e  gold co n ten t of th e  alloys.— A. R . P .

*Alloys of Iron Research. XI.—The Constitution of the Alloys of Iron and 
Manganese. M arie L. V. Gayler. Appendix.— X-Ray Analysis of Manganese- 
Rich Alloys Heat-Treated and Quenched from Different Temperatures. C. 
W ainw righ t (./. Iron Steel Inst., 1933, 128, 293-340 ; discussion, 341-353).— 
F o r a b s tra c t of th e  p ap er and appendix  see J . Inst. Metals, 1933, 53, 624. In  
th e  discussion W. Rosenhain em phasized th e  im p o rta n t effect w hich  sm all 
q u an titie s  of im purities could have on th e  equ ilib ria  in  certa in  m etallic  system s.
E. Ohman s ta te d  th a t  th e  66%  m anganese alloy  annealed  a t  1200° C. an d  cooled 
in  th e  fu rnace show ed th e  lines only  of (1-manganese, a =  6-255 A ., and  sug­
gested  th a t  th is  surprising  re su lt is due to  th e  slowness of th e  (3---- >- a  t ra n s ­
form ation  in  iron-m anganese  alloys. In  quenching pow dered specim ens of 
these  alloys from  ju s t  above th e  tran sfo rm atio n  p o in t, i t  is difficult to  suppress 
th e  transfo rm ation , w hereas suppression is easy  w ith  coarse-grained alloys. 
Q uenching experim ents w ith  filings of alloys con tain ing  ab o u t 55%  manganese 
show ed th a t  th e  tw o-phase y-iron/a- m anganese region was inco rrectly  draw n 
in  G ayler’s d iagram , and  ind ica ted  th a t  a-m anganese is p rec ip ita ted  from  the  
y-phase during  cooling. Cyril Wells an d  F. M . Walters, Jr., gave a sum m ary 
of th e  resu lts  of th e ir  w ork on alloys in  th e  range 0 -3 0 %  m anganese. They 
also h ad  found evidence of a  eu tecto id  a t  67-7%  m anganese a n d  707° C., and 
th a t  th e  so lu b ility  lim it of m anganese in  y-iron a t  650° C. was ab o u t 55% , i.e. 
ab o u t m idw ay betw een th a t  given by  O. an d  th a t  given b y  G. Alloys w ith  
74-94%  m anganese show ed a  te trag o n a l s tru c tu re  w hen quenched  from  the  
y-field, b u t a  cubic s tru c tu re  w hen m ore slowly cooled, an d  th e y  suggested th a t  
th e  y-iron a n d  y-m anganese phases w ere iden tica l. I n  rep ly , G. p u t forw ard 
evidence w hich in d ica ted  th a t  th e  eu tec to id  found by  W . an d  W . a t  67-7% 
m anganese was really  due to  th e  presence of n itro g en  in  th e  alloys, b u t agreed 
th a t  m uch m ore w ork was necessary  to  clear u p  various p o in ts  w hich had 
em erged in  th e  discussion.—A. R . P .

*The System Manganese Nitrogen. R udolf Schenck a n d  A ugust K orten- 
g rab er (Z . anorg. Chem., 1933, 210, 273-285).— T he system  up to  10%  nitrogen 
has been stud ied  by  d e te rm ination  of th e  equ ilib rium  iso therm s (pressure— 
concen tra tion) betw een 540° an d  800° C .; th ese  have  a  ho rizon tal portion  
which shortens w ith  rise in  tem p era tu re  an d  vanishes a t  a b o u t 800° C. The 
end-po in ts of these  horizon tals correspond w ith  th e  com positions of th e  two 
solid phases which co-exist in  a  n itrogen  a tm o sp h e re ; (a) con tains 6- 6-3 %  
nitrogen  a t  540°-800° C., an d  (6) 8-8%  a t  540° C. an d  6-3%  a t  800° C., i.e. i t  
loses n itrogen  w ith  rise in  tem p era tu re  u n til  a t  800° C. i t  m erges in to  th e  first 
phase. X -ray  analysis has show n th a t  (a) is H agg’s cubic face-cen tred  e-phase 
and  (6) his close-packed hexagonal £-phase (cf. J . Inst. Metals, 1930, 43, 530).

*The Binary System Mn0-Si02. J .  W hite , D. D. H ow at, an d  R . H ay  (J.
Z°y- Tech. Coll. (Glasgow), 1934, 3, 231-240).— T he d iag ram  for th e  system  
MnO—S i0 2 is developed from  th erm al d a ta  an d  th e  phase changes in  m an y  cases 
a re  confirm ed by  observations w ith  a  h ig h -tem p era tu re  m icroscope. A 
descrip tion  of th e  ap p ara tu s  for th is  includ ing  furnace, crucib le, a n d  th e rm o ­
couple arrangem en ts is given, and  i t  is s ta te d  th a t  th e  h ighest tem p era tu re  
a tta in e d  in  th is  ap p a ra tu s  was 1650° C. A differential m ethod  is em ployed to  
o b ta in  th e  th e rm al curves, an d  m olybdenum  crucibles, m ade b y  d rilling  holes 
in  m olybdenum  rods, a re  used  w ith  success for m elting  th e  various m ix tu res.
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The prepara tion  of th e  various m elts and  th e  checking of th e ir  p u rity  by  chem i­
cal and  spectrographic m ethods are discussed. The solid phases of th e  system  
are confirmed by exam ination  of th e ir  optical properties.— .!. W . D.

♦The Equilibrium Diagram Manganese Silicon. R udolf Vogel and  H erb ert 
Bedarfi (Arch. Eisenhüttenwesen, 1933-1934, 7, 423—425). T he equilibrium  
diagram  of th e  system  from  0 to  34%  silicon (MnSi) has been redeterm ined by 
therm al and  m icrographic m ethods. The existence of Mn2Si could n o t be 
confirmed, b u t two new com pounds have been discovered, Mn5b i3 and  JVln3b i ; 
the  la t te r  m elts incongruently , and  can  dissolve up  to  1 %  m anganese in  th e  
solid s ta te . The tw o transfo rm ations of m anganese occur a t  h igher tem p era ­
tures w ith  increasing silicon con ten t of th e  alloys.—J .  W .

♦High-Grade Chromium-Nickel AUoys and Life Tests Thereon. W  H essen­
bruch and W . R ohn  (Elektrowärme, 1933, 3, 245-249, 294-297, 317-322). See 
J. Inst. Metals, 1933, 53, 624-625, 697.— S. G.

Engineering Properties of Monel Metal. Anon. (Henry Wiggin and Co., 
Ltd 1934 (MB 7), 1-10).—The m echanical p roperties of Monel m eta l m  
various sta tes  are tab u la ted , th e  com position, physical properties, and  technical 
d a ta  are given, an d  th e  resistance of th e  alloy  to  th e  corrosion of a num ber ot 
difierent agents a t  various tem p era tu res and  th e  w orking properties are

de ♦Large Barkhausen Discontinuities and Their Propagation in Nickel-Iron 
Alloys. R aym ond E . R e in h a rt (Phys. Rev., 1934, [u], 45, 4 -0 —424). • e ■
A bs., th is  volume, p. 236. The p ropagation  of large B arkhausen  d iscontinu ities 
in 10% n ickel-iron  alloy  wire, 0-0334 cm. in  diam ., has been stud ied  as a  func­
tion of circular field, longitudinal field, torsion and  tension. M any resu lts con­
firming those of S ix tus and  T onks (J. Inst. Metals, 1931, 47, 371; 1932, 50, 
345) were obtained, and  also new  d a ta . The velocity  of p ropagation  is detei - 
mined by  th e  com ponent of th e  re su lta n t field, im pressed on th e  wire, in  th e  
direction of th e  p rincipal s tra in  ax is of e lo n g a tio n ; th e  com ponent perpen­
dicular to  th is  d irection has no appreciable effect on th e  velocity. A com bin - 
tion  of h ea t-trea tm en t and  stra in ing  is described by m eans of a  mcke
iron alloy w ith  70%  of nickel was ob tained  in  a  condition in  w hich th e  effects 
could be stud ied  over m uch w ider ranges of field an d  velocity  th a n  w ith  un-

^  New Materials for Cores of Induction Coils. Materials with High Magnetic 
Stability • “  Isoperm.” O. D ah l, J .  Pfaffenberger, an d  H . Sprung (Lieht. 
M r  Tech., 1933 ,10, 317-332; Sei. Abs., 1933, [B], 36, 6 5 0 ) .- I n  telegraphic 
work and  technology th e  im portance of th e  core of th e  coils u s e d is je n k n o w m  
The present work has as its  object th e  production  of a working “ a te n a l  for th e  
m anufacture of coil an d  a rm a tu re  cores th e  in te rn a l granu lar strucH ire of whic 
will render i t  particu la rly  su itab le  for th e  purposes in  view. T he m echanical 
and  therm al characteristics of such m ateria ls are first c o n s id e r c d m r e a to n t  
the  m agnetic behaviour required , th e  influence of cold fo rm ation is p a rticu larly  
reviewed. W hilst sufficiently sm all in s tab ility  can  be a tta in e d  w ith  m any 
m aterials, ye t a t  th e  sam e tim e th e  range is com paratively  sm ad w hen sm all 
hysteresis is requ ired  also. These “ Isoperm  groups, nam e y, , .
n ickel-iron, and  in  p a rticu la r  co p per-m ckel-iron  alloys, are reviewed in  
regard to  th e  po in t a t  issue, w here i t  is show n th a t  n o t only th e  m echam cal, 
bu t th e  th erm al behaviour of th e  m ateria l is of g reat im portance. C om panso 
w ith o ther m ateria ls used illu stra te s  th e  pa rticu la rly  valuab le  ch aracte r of the  
“ Isoperm  ” evolved by  th e  p resen t au tho rs . F o r alum in ium  m ckel iron 
“ Isoperm  ” th e  value of /z0 is 65 an d  of /xmax. is 87, g ^ in g  a  ra  *° °  
for copper-n ickel-iron  “ Iso p e rm ”  th e  values are 66 an d  73, respectively, 
giving a  ra tio  of 1  : 1 . F o r tu n g sten  steel th e  values are /x„ — 4 ' a n a  f W . 
188, w ith  a  ra tio  of 4-0.— S. G. , , ,

Manganese-Nickel: Its Properties and Technology. P ‘ n n
lurg (The Metallurgist), 1933, 8, (6), 46 -1 9 ; C. Abs., 1934, 28, 1645).- [ I n
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R ussian .] T he ad d itio n  of 2-5%  m anganese to  nickel increases th e  tensile  
s tren g th , decreases th e  d u c tility , an d  gives a  finer m icrostructure . T he alloy 
shows no noticeable g rain-grow th w hen h ea ted  to  1100° C. for 5 h rs.— S. G.

*On the Nature of the Solid Solution of Aluminium in Silver. Sadajiro  
K okubo (Sci. Rep. Tdholcu Im p. Univ., 1934, [i], 23, 45-51 [in E n g lish ] ; and  
Kinzoku no Kenkyu, 1934, 11, (3), 128-133 [in Japanese]).— T he s ilv e r-  
a lum in ium  alloy  contain ing  4 '5 %  of a lum in ium  was stu d ied  by  m easuring its  
density . The experim ental value for th e  den sity  of th e  solid so lu tion  of a lu ­
m inium  in  silver is som ew hat lower th a n  th a t  ca lcu la ted  from  X -ra y  d a ta , on 
th e  basis of a  sim ple su b s titu tio n  of a lum in ium  for silver a tom s in  th e  silver 
la ttic e . I t  is show n th a t  th e  ionized solid so lu tion  th eo ry  proposed by R . T. 
P helps an d  W . P . D avey  canno t possibly accoun t for th is  discrepancy. The 
principal cause of th e  decrease in  den sity  of th e  a lloy  is a ttr ib u te d  to  m inute 
gas holes produced  during  th e  solidification of th e  a lloy .— S. G.

*The Freezing Points, Melting Points, and Solid Solubility Limits of the Alloys 
of Silver and Copper with the Elements of the B Sub-Groups. W illiam  Hum e- 
R o th ery , G ilbert W . M abbott, an d  K . M. C hannel E v an s (Phil. Trans. Roy. 
Soc., 1934, [A], 23 3 ,1 -9 7 ).— (1) The factors affecting th e  fo rm ation  of p rim ary  
a  su b s titu tio n a l solid solutions in  silver a n d  copper b y  th e  elem ents of th e  
B sub-groups have been investigated . Com plete d e term ina tions of th e  solidus 
curves an d  solid so lub ility  lim its are given for th e  system s silver-cadm ium ,* 
silver-ind ium ,*  silver-gallium *, silver-a lum in ium , copper-gallium ,*  and  
copper-germ anium ,* liqu idus d e term inations being m ade in  th e  system s 
m arked  *. The solidus curves for th e  system s silver-z inc  a n d  copper-z inc, and 
th e  so lub ility  curves for th e  system s copper—arsenic an d  copper—antim ony , were 
also in vestiga ted . P a r tia l  or confirm atory  d e te rm inations were m ade for th e  
liqu idus an d  solidus of te rn a ry  alloys of copper w ith  zinc, gallium , and  ger­
m anium , for th e  solidus an d  so lub ility  curves of th e  system  silver—tin , an d  for 
th e  solidus of th e  system  copper-a lum in ium . These experim ental d a ta , and  
those  of o th e r investiga to rs for fu r th e r  B group alloys are collected in  tab les 
show ing th e  liquidus a n d  solidus p o in ts for 1 , 2 ,3  . . . a to m ic -%  of th e  different 
solutes, a n d  th e  so lub ility  lim its a t  in te rv a ls  of 100° C. (2) I f  th e  atom ic 
d iam eters of so lven t a n d  solu te differ by  m ore th a n  ab o u t 14%  of th a t  of th e  
so lvent, th e  solid solu tion  is re s tr ic te d  to  a few a to m ic-% , b u t w here th e  “ size 
fac to r is favourab le  a solid so lu tion  m ay  be form ed, a n d  th e  so lub ility  lim its 
generally  obey clear valency law s, th e  so lub ility  becom ing less as th e  valency 
increases. (3) W here so lvent an d  solu te a re  in  th e  sam e period (e.g., silver, 
cadm ium , indium  . . .) a lloys of a  given freezing p o in t have a tom ic  com posi­
tions w hich v a ry  inversely  as th e  valency of th e  solu te as fa r as G roup V, w hilst 
th e  com positions of alloys of a  given m elting  (solidus) p o in t a re  ap prox im ate ly  
inversely  p roportional to  th e  square of th e  valency  as fa r  as G roup IV . These 
principles p e rm it th e  calcu la tion  of th e  solidus an d  liqu idus p o in ts of te rn a ry  
alloys. (4) W here so lvent a n d  solu te a re  in  d ifferent periods, th e  in itia l de ­
pression of freezing p o in t is usually  g rea ter th a n  to  be expected  from  th e  
norm al valency effect, b u t in  m any  cases th e  solute a tom s a c t as th o u g h  th ey  
possessed a  fictitious valency w hich is a  whole num ber, an d  to  w hich th e  nam e 

liquidus fac to r is given. T he sam e liqu idus facto rs a re  show n to  ap p ly  to  
te rn a ry  alloys, and  m ethods are given for th e  calcula tion  of liquidus po in ts in  
te rn a ry  and  q u a te rn a ry  alloys w here th e  b in ary  curves a re  know n. (5 ) W hen 
th e  size fac to r is favourable, th e  m axim um  solid so lub ility  is determ ined  m ain ly  
by th e  concentra tion  of valency electrons, an d  th is  princip le  perm its  th e  
ap p ro x im ate  calculation  of so lub ility  lim its in  certa in  te rn a ry  alloys. (6 ) The 
d a ta  are discussed theoretically , and  explained on th e  assum ption  of a n  e q u ili­
b rium  involving b o th  a tom s an d  electrons, th e  electronic fa c to r being p re ­
do m in an t when th e  size factors are favourab le, an d  th e  a tom ic fac to r p red o m i­
n a n t when th e  a tom ic d iam eters differ w idely.— W . H .-R .
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[Stability of] Liquid Sodium Amalgams. G. R . P a ran jp e  an d  R . M. Josh i 
(J. Univ. Bombay, 1932, 1, 17-24; Brit. Chem. Abs., 1933, [A], 118).— Sodium 
am algam s are said to  represent colloidal suspensions of sodium  in  m ercury. ^

—S. G.
»The Brin ell Hardness of Bearing Metals. A. V a th  (Z . Metallkunde, 1934, 26, 

83-86).—The investiga tion  was carried o u t to  ascertain  th e  effect of th e  experi­
m ental conditions on th e  B rinell hardness of bearing m etals w ith  a t in  or lead 
base. The d iam eter of th e  ball, th e  load, an d  th e  tim e of loading were varied  
w ith in  wide lim its. The B rinell hardness of th e  bearing m etals depends chiefly 
on the  last tw o factors, th e  hardness being g re a te rth e  shorte r th e  tim e of loading, 
and increasing w ith  th e  load  to  a  m axim um , th en  decreasing again. A 
hardness diagram  has been constructed  from  w hich th e  hardness for different ball 
diam eters, loads, an d  tim es of loading can  be read  off, so th a t  hardness values 
determ ined under different conditions can be quickly com pared.—M. H .

*0n the Formation of High-Melting Metal Carbides on Heating a Carbon 
Filament in the Vapour of a Volatile Halogen Compound of the Metal. W . G. 
Burgers an d  J .  C. M. B asa rt (Z. anorg. Chem., 1934, 216, 209-222).—The re ­
actions betw een a glowing carbon filam ent an d  th e  v apour of t ita n iu m  chloride 
(in th e  presence of hydrogen), zirconium  chloride, an d  tan ta lu m  chloride have 
been studied  (a) by  m easuring th e  change in  th e  e lectrical resistance of th e  
filament, (6) by  X -ray  exam ination  of th e  resu lting  products. In  a ll cases th e  
carbon is converted  in to  th e  carbide of th e  m eta l (TiC, ZrC, or a  m ix tu re  of 
TaC and  T a2C, w ith , u nder certa in  conditions, m etallic  tan ta lu m ). A t abou t 
2500° C. w ith  a  regu lated  am oun t of tan ta lu m  chloride, however, th e  form ation 
of Ta2C and  ta n ta lu m  can  be avoided. X -ray  an d  chem ical analysis shows 
th a t  TiC, ZrC, an d  TaC can re ta in  a  certa in  am oun t of th e  respective m etal in  
solid solution. The pure carbides are ob tained  if th e  reac tion  p roducts are 
annealed e ith e r in  vacuum  or in  an  atm osphere  of hydrocarbon. TiC, ZrC, 
and TaC have cubic face-centred  la ttices w ith  a =  4-320 ±  0-001 A., 4-687 ±  
0-002 A., and  4-445 ±  0-001 A., respectively . T he la ttice  of T a2C is hexagonal 
close-packed w ith  a =  3-091 rk 0-001 A., c =  4-93 i  0-007 A., c /a  =

The Superconductivity of Alloys. G. T am m ann  (Z . Metallkunde, 1934, 26, 
61).—The re la tion  betw een superconducting  tem p era tu re  and  th e  com position 
and  struc tu re  of various b in ary  alloys in  w hich  e ith e r one or b o th  constituen ts 
are superconductors is discussed.—M. H .

Some Conclusions from Rules on the Concentration of Valency Electrons in 
Binary Intermetallic Compounds. H a ra ld  P erlitz  (J . Chem. Physics, 1933,1,335- 
336; Brit. Chem. A bs., 1934, [A], 22).— T he em pirical ru les governing th e  form a­
tion  of in term etallic  phases of th e  ty p es of ¡3-, y ,  a n d  e-brass are expressed 
algebraically. These phases are n o t to  be expected  w hen th e  m etals have th e  
same num ber of valency electrons, b u t m ay be expected  if th e  concen tra tion  
of valency electrons of one com ponent is > ,  an d  of th e  o th e r < ,  3/2, 21/13, or 
7/4 electrons per a tom . Since th e  sam e conditions govern th e  appearance of 
B-, y ,  and  e-phases, a ll these  m ay  be expected  w hen an y  one is found .— S. G.

^Quaternary Intermetallic Compounds. A. S. R ussell (Nature, 1934, 133, 
217).—The following q u a te rn a ry  in te rm eta llic  com pounds have  been form ed 
by reaction  of zinc w ith  th e  te rn a ry  com pound SnCu2H g 7 in  m ercury  . 
Sn,Cu12Zn4H g3, Sn5Cu15Zn6H g 9, SnC u3Z nH g6, SnC u3Z nH g9, Sn4Cu12Zn4H g46, 
Sn4Cu12Zn7H g21, and  Sn4Cu12Zn7H g 33. T he following com pounds have been 
formed by th e  reaction  of t in  w ith  ZnCu in  m e rc u ry : Z n80 u 8o n rlg 7,
Zn6Cu8SnH g9, Zn40Cu40Sn6H g 14, Z n40Cu40Sn 12H g 21. T he to ta l  num ber o 
valency electrons appears to  be even m ore ch aracteris tic  ot an  in te rm etallic  
compound th a n  th e  ra tio  of e lectrons to  a to m s.—E . S. H.

*An Equilibrium Diagram for Ternary Alloys. V. F ischer (Z . Metaukunae, 
1934, 26, 80-82).— A  m eth o d  is given for represen ting  th e  con stitu tio n  ot
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ternary systems on a rectangular, plane co-ordinate system. The new dia­
gram is applied to the liquid-solid equilibria in the systems nickel-copper- 
manganese, silver-gold-copper, and silver-lead-tin.—M. H.

tS tu d y  o f the  C on s titu tio n  [o f M e ta ls  and A U oysl by M eans o f M agnetic  
M ethods. I I . -  F e rro m agn e tic  M easurem ents. A. Kussmann (Z. Metalllcunde, 
1934, 26, 25-33).—Cf. Met. Abs., this volume, p. 197. A comprehensive review 
under the following headings : fundamental conceptions; relation between 
ferromagnetic properties and constitution; methods of measurement; ex­
amples of application (a) by determination of the saturation magnetization and 
Curie point (determination of phase limits in equilibrium diagrams, detection 
of the quantity of structural constituents, detection of transformations), (b) by 
measurement of the hysteresis properties (analysis of internal stresses produced 
by deformation, detection of precipitations and transformations, and study of 
age-hardening phenomena); 60 references are appended.-—M. H.

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

(Continued from pp. 237-240.)

D is tin c tio n  B etw een D oub le  and P la ted Gold. E. Raub (Metallwaren-Ind. u. 
Oalvano-Tech., 1934, 32, 115-118).—Reprinted from M itt. Forschungsinst. 
Edelmetalle, 1932, 6, 57-63. See J . Inst. Metals, 1933, 53, 188.—A. R. P.

*M e ta llo g ra p h ic  In v e s tig a tio n  o f Tungsten  W ire  w ith  A d d it io n  o f T h oria . 
N. M. Zarubin and A. N. Koptzik (Zvetnye Metally (The Non-Ferrous Metals), 
1932, (5/6), 59-66; C. Abs., 1934, 28, 2308).—[In Russian.] A discussion of 
the microstructure of tungsten wire with addition of Th02, Si02, and K20. 
More pores were observed in wires prepared from cheaper grades of tungsten 
contaminated with aluminium, molybdenum, iron, &c. The number of pores 
was found to be greater the finer the grain.—S. G.

Some S ta tis tica l P roperties o f an  A nnea led  A lp h a -G ra in  A ggregate.— I .  
R. G. Johnston and W. G. Askew (Met. Ind. (Lond.), 1934, 44, 363-365).—The 
orientation of grains with respect to an arbitrary line drawn across a photo­
micrograph of a field of annealed a-crystals has been measured by taking in 
every grain in the field and plotting in such a way that the lengths of radii in 
given directions represent the number of grains found to be orientated in those 
directions. This method was also applied to the measurement of the direc­
tions of maximum diameters and of twins. The degree of “ directionality ” is 
expressed by the eccentricity of the ellipse which will best cover the ends of the 
radii. I t  is claimed that it has been conclusively established that quite strong 
“ directionality ” persists in the visible structure of a-brass and similar alloys, 
even after strong over-annealing. I t  is also stated that the preferred directions 
generally lie across the direction of last rolling, but never along it.—J. H. W.

*P e tro g ra p h ic  M ethods in  Slag E x a m in a tio n . R. Graham and R. Hay (J. 
Roy. Tech. Coll. (Glasgow), 1934, 3, 241-243).—Petrographic methods for the 
examination of slags are discussed, and it is shown that examination of thin 
sections by transmitted light is very difficult, due to the friable nature of the 
material, and examination by reflected light is also unsatisfactory as changes 
in the composition of phases cannot be detected with sufficient accuracy. 
Utilization of the optical properties of the various phases offers a method of 
successful identification, and such properties as refractive index, pleochroism, 
isotropic or anisotropic state, and angle of extinction if anisotropic can be 
determined by various methods described. I t  is stated that the methods used 
have been very helpful in the elucidation of the constitution of the Mn0-Si02 
system, and have been applied with equal success to the systems FeO-MnO 
and Fe0-Mn0-Si02. A table of results for the system Mn0-Si02 is given.

-^J. W. D.
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P ho to m ic ro g ra p h ic  Inve s tiga tio ns  in  the  R esolv ing P ow er o i M icroscopic 
O bjectives w ith  the  V io le t M e rcu ry  M o noch rom a t (W ra tte n  F ilte r  No. 50).
A. P. H. Trivelli (J. Amer. Microscop. Soc., 1930, 49, 258-263).—The Wratten 
Filter No. 50 with the mercury vapour lamp gives higher resolving power than 
any other filter for the visible spectrum, but only if apochromatic objectives 
and compensating occulars are used. Filters for the visible spectrum give 
better results with apochromats than with achromats, and the mercury lamp 
with monochromatic filters gives somewhat higher resolving power with 
achromats than a ribbon filament lamp with the same filters.—P. M. C. R.

*X -R a y  E x a m in a tio n  o f E le c tro ly t ic  C hro m ium . G. R. Levi and M. Tabet 
(Atti Ii. Accad. Lincei (Roma), 1933, [vi], 17, 647-653 ; Brit. Chem. Abs., 1933, 
[A], 1003).—From X-ray measurements data are obtained regarding the size 
of particles in chromium deposits prepared by the electrolysis of solutions of 
Cr2(S04)3, Cr03, and NH4 chromioxalate, respectively, and also of chromium 
obtained by thermal reduction.—S. G.

*The  C rysta l S tru c tu re  o f the  H eus le r A llo ys . A. J. Bradley and J. W. Rod­
gers (Proc. Roy. Soc., 1934, [A], 144, 340-359).—In an investigation of the 
ferromagnetic alloys of copper, manganese, and aluminium an alloy was found 
which showed an almost complete change of crystal structure due to heat- 
treatment. Drillings of this alloy, annealed for several hrs. at 500° C. and 
cooled slowly to room temperature, were found to have the S copper-aluminium 
(Cu9Al4) type of structure. The formula of the alloy can be written 
(CuMn)9Al4. The annealed and slowly cooled alloy is non-magnetic, but on 
quenching from 800° C. it becomes strongly ferromagnetic. The structure is 
now entirely body-centred cubic, with a face-centred superlattice. A method 
of X-ray analysis capable of distinguishing manganese atoms from copper atoms 
depending on the comparison of X-ray powder photographs of the alloy using 
radiations from iron, copper, and zinc anticathodes was developed and the 
results indicated that the actual structure differed slightly from the ideal 
structure of the ferromagnetic alloy. In the actual specimen examined there 
was a deficit of manganese atoms. The alloy was nevertheless homogeneous, 
some copper taking the place of the missing manganese atoms. The aluminium 
atoms in excess were distributed equally in the positions normally occupied by 
copper and manganese.—J. S. G. T.

“"C rysta l S truc tu re  o f the  Com pound L a A l4. A. Rossi (Atti R. Accad. Lincei 
(Roma), 1933, [vi], 17, 182-185; Brit. Chem. Abs., 1933, [A], 558).—Cleavage 
takes place along the (001) pinacoid faces, and the lattice distance between the 
cleavage planes is 5*1 A. or an integral multiple thereof. The unit cell has 
a =  13*2 A., c/a =  0*77; dcaIc. 3*69, dob6. 3*86.—S. G. .

“"C rysta l S truc tu re  o f La S n 3 and La P b 3. A. Rossi (Atti R. Accad. Lincei 
(Roma), 1933, [vi], 17, 839-846; Brit. Chem. Abs., 1933, [A], 1003).—The 
following data are obtained by the powder method : LaSn3, a =  4*77 A., 
<Z =  7*15-7*20, =  7*516; LaPb3, a =  4*893, d = 10*50, dcalc =  10*71.—S. G.

*X -R a y  In ve s tig a tio n  o f the  Compounds M g Z n  and M g Z n 5. L. Tarschisch 
(Z. Krist., 1933, 86, 423 438; C. Abs., 1933, 28, 2238).—The existence of MgZn 
is proved by X-ray data. The structure resembles that of MgZna. The latter 
has a hexagonal unit containing 4 mols. (4 Mg -+- 8 Zn). A similar unit for 
MgZn, with a = 5*33 and c =  8*58 A. contains 6 mols. (6 Mg and 6 Zn), but 
certain weak reflections indicate that the true unit cell should be doubled. 
For MgZn5 a =  9*92, c =  16*48 A., with 16 mols.; D%, calculated density 
=  6*60. Both structures consist of alternate layers of magnesium and zinc 
atoms.—S. G.

The [C rys ta l] S tru c tu re  and Gas C ontent o f N icke l F ilm s , P roduced by 
Cathodic S pu tte ring . Wilhelm Biissem and Friedrich Gross (Z. Physik, 1933, 
86, 135-136).—Nickel films produced by cathodic sputtering in hydrogen or in 
neon +  helium are either hexagonal I or cubic (A) in structure; produced in 
nitrogen, the films are tetragonal, hexagonal II, or cubic (B). The phases of



(A) are transformable one into the other; the same holds for the phases (B). 
Films (A) contain hydrogen, whilst films (B) contain nitrogen and hy ogen. 
The ratio between the amount of dissolved gas and the amount of metal is
briefly discussed.—J. S. G. T. , , T ,

*T h e  C rys ta llin e  S tru c tu re  o f P rM g . A. Rossi and A. Iandelli (Atti K. Accad. 
Lincei (Roma), 1933, [vi], 18, 156-161; C. Abs., 1933, 2 8 ,2238).—The structure 
of PrMg was determined by the powder method. On the basis 0 1 the structure 
determined, the density is calculated as 4*65 (4-67 determined). The structure 
should be cubic with 2 atoms each of magnesium and praseodymium at the 
diagonally opposite corners. The side a would then be 10-8 A., whereas the 
value found for n =  2 is 7-77 A.; hence this supposed structure cannot be 
correct.—S. G.

♦ X -R a y  S tudy o f the  B in a ry  A llo ys  o f S ilicon  w ith  S ilve r, G old , Lead , T in , 
Z in c , C adm ium , A n tim o n y , and B is m u th . Eric R. Jette and Emery B. Gebert (J. 
Chem. Physics, 1933, 1, 753-755).—The lattice constants of these alloys have 
been measured. I t  is shown that the lattice constants of the elements in these 
alloys are practically identical with those of the pure elements. This fact leads 
to the interpretation that mutual solubility of the elements in these alloys 
occurs to only a very slight extent. I t  is further observed that silicon forms 
no compounds with any of these elements.—S. G.

Surface [C rys ta l] L a tt ic e  In te rfe re n ce  E x h ib ite d  by E le c tro n  R ad ia tion  
In c id e n t on T h in  S ilve r F ilm s . H . Lassen (Physilcal. Z., 1934, 35, 172-175).— 
Silver films, deposited on rock salt in high vacuum, are found frequently to 
possess a single-crystal structure, the face of the cubic crystal structure lying 
parallel to the plane of the film.—J. S. G. T.

♦C rys ta l S tru c tu re  o f Phase A  o f the  System  A g -L i.  H .  Perlitz (Z. Krist., 
1933, 86, 155-158; Brit. Chem. Abs., 1933, [A], 1007).—Phase A, with 76-3-
80-2 atomic-% lithium, has a cubic unit cell containing 52 atoms, with a =
9-94 A. —S. G.

♦The S tru c tu re  o f S ilve r A m a lg a m . A. Weryha (Z. Krist., 1933, 86, 335- 
339 ; C. Abs., 1934, 28, 2238).—By adding drops of mercury to a dilute solution 
of AgN03, prismatic crystals of Ag3Hg4 [Note: In accordance with the 
Hume-Rothery rule, this y-phase would be expected to have the formula 
Ag5Hg8, and this was found by Preston] were obtained. These were six-sided 
and proved to be cubic. Powder photographs of these crystals, and also of 
silver wire dipped in mercury, indicate a unit cube with a =  1-09 A., containing 
4 mols., space group 0\. Atomic positions are suggested.—S. G.

♦ X -R a y  P ro o f o f [th e  E x is tence o f]  Z r W 2. A. Claasen and W. G. Burgers 
(Z. Krist., 1933, 86, 100-105; Brit. Chem. Abs., 1933, [A], 1003).—X-ray 
examination of a tungsten wire on which, when incandescent, zirconium had 
been deposited from its vapour showed the presence of a face-centred cubic 
compound, ZrW2, with a =  7-61 A., 8 molecules in the unit cell, Zr-W =  315 A., 
c/cidu 13-78. The structure resembles that of MgCu2. ZrW2 was prepared by 
volatilizing zirconium on to tungsten and heating for 20 hrs. at 1800° C.; it 
contained a slight excess of zirconium, and had a density of 12-13-5, and 
melting point >  2200° C.—S. G.

♦The E le c tro ly t ic  G ro w th  o f M e ta l C rysta ls. T. Erdey-Gruz (Naturwiss., 
1933, 21, 799-800).—A short preliminary note on the development of growth 
planes on the surface of spherical silver crystals immersed in solutions of 
complex salts.—J. W.

|T h e  E ffe c t o f X -R a y  In ve s tig a tio n s  on the  D eve lo pm e nt o f M e ta llo g ra p h y . 
Ulrich Dehlinger (Arch. Eisenhuttenwesen, 1933-1934, 2 ,523-526).—A review of 
the scope and most important results of the X-ray investigation of the structure 
of metals and alloys.—J. W.

B in d in g  Energies in  the  G ro w th  o f C rys ta l N uc le i fro m  M e ta llic  A to m s . H u g h  
S. Taylor, Henry Eyring, and Albert Sherman (J. Chem. Physics, 1933,1, 68-76;
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Brit. Chem. Abs., 1933, [A], 213).—Binding energies for various geometrical con­
figurations of 3-8 atoms of sodium, 4-5 atoms of copper, and 4 and 6 atoms of 
hydrogen have been calculated. The data obtained indicate the manner in 
which a unit cell would grow from the vapour phase in the absence of surfaces. 
The unit cell is shown to be unstable.—8. G.

♦C haracte ris tic  X -R a ys  fro m  M eta ls  in  the  E x trem e  U ltra -V io le t [E le c tro n  
Theory o f M e ta ls ], H. M. O’Bryan and H. W. B. Skinner (Phys. Rev., 1934, 
[ii], 45, 370-378).—Soft X-ray bands in the region 50-500 A. from lithium, 
beryllium, carbon, sodium, magnesium, aluminium, silicon, and barium have 
been investigated experimentally. The bands correspond with transitions of 
outer or conduction electrons into a vacant K or L shell, and the energy spread 
of the bands may be calculated approximately from the Sommerfeld theory of 
metals, which thus provides a method for determining the number of conduc­
tion electrons per atom. The characteristic properties of metals, semi-conduc­
tors (silicon), and insulators (carbon) are reflected in the sharpness of the X-ray 
band heads. For the true metals the calculated numbers of conduction elec­
trons per atom agree with the normal valencies, except for aluminium, where 
the discrepancy is outside the limits of error.—W. H.-R.

* A  Theory o f the  F o rm  o f the  X -R a y  E m iss ion  Bands o f M e ta ls. [E le c tro n  
States in  M e ta ls .] H. Jones, X. F. Mott, and H. W. B. Skinner (Phys. Rev., 
1934, [ii], 45, 379-384).—Theoretical. The results of O’Bryan and Skinner 
(preceding abstract) are investigated theoretically by an extension of the theory 
of Bloch (Z. Physik, 1928, 52, 555). The difference between the exact form of 
the bands in the different metals is explained.—W. H.-R.

Q u a n tita tive  C rysta l A na lys is  by  X -R a ys . M. E. Nahmias (Z. Krist., 1932, 
83, 329-339; Brit. Chem. Abs., 1933, [A], 44).—Sources of error in previous 
methods are discussed and improvements are suggested. The essential dif­
ference in the new method is that the intensities of the lines of the substance to 
be determined are not compared directly with those of that pure substance, but 
both are compared with the lines of a third substance, e.g. aluminium. The 
powdered materials are stuck on fine (0-03 cm. diameter) aluminium wire which 
is moved helicoidally, thus averaging the composition of the material examined 
and d i m i n i s h i n g  errors due to heterogeneity. With quartz and kaolin and 
quartz and mullite results accurate to 10%, or with practice to 5%, are readily 
obtained. Cf. following abstract.—S. G.

Q ua n tita tive  C rys ta l A na lys is  by X -R ays . M. E. Nahmias (Z. Krist., 1933, 
85, 319-321).—Cf. preceding abstract. Further details of the method are 
given.—S. G.

I V — C O R R O S IO N

(Continued from pp. 240-245.)

In fluence o f A l u m i n i u m  on W in e . Josef Schindler ( Vinafsky Obzor, 1932, 
26, 86-88; C. Abs., 1934, 28, 2461).—Aluminium, especially in combination 
with other metals, is corroded by contact with alcoholic beverages ; beer and 
wine cause discoloration of aluminium and are made turbid by it. Fruit juices 
containing more sugar and acids have no effect.—S. G.

♦Corrosion E xperim en ts  w ith  Screws in  A lu m in iu m  A llo ys . B e h a v io u r w ith  
the A pp lica tio n  o f D iffe re n t M a te ria ls  in  S ea-W a te r and S ea-A ir. H. Bauer- 
meister (Z. Metallkunde, 1934, 26, 34-37).—Cast KS-Seewasser alloy and Silu- 
min containing screws of brass, iron, or phosphor-bronze were exposed to sea­
water and sea-air, both separately and alternately for 47-169 days, and tests 
made to ascertain whether the screws could then be loosened. The results 
showed that brass screws were by far the best, that phosphor-bronze screws 

x
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were quite unsuitable, that greasing greatly assisted l°°sening, 
exposure to the wet and dry test caused more difficu y in fir:en before
permanent immersion in sea-water, especially i f  the samp ■ • ,
testing. KS-Seewasser has a greater resistance than Silumin to corrosion by

ea A ^R ecom m ended Test fo r  D e te rm in in g  the  R e a c tiv ity  o f A lu m in iu m  and 
A lu m in iu m  A llo ys . H. Rohrig (Korrosion u. Metallschutz, 1934, 10, 38 ¿9).
The following test provides a much more satisfactory method than the Mylius 
test for comparing the reactivities of aluminium after various heat and mecham- 
cal treatments : the specimen is pickled for 1 minute in 30 /¿ caustic soda solu­
tion at 90° C., rinsed, and dipped in concentrated nitric acid for 1 minute, then 
washed, dried, and weighed; it is then immersed for 1 hr. at 20 C. in a mixture 
of nitric acid 4, hydrochloric acid 1, and water 4 parts, again rinsed, dried, and 
weighed, the loss in weight in grm./m.2 being a measure of the reactivity. The 
values obtained in this test for aluminium wire containing 0T6% silicon and
0-21% iron were (a) hard-drawn 348, (6) annealed for 30 minutes at 500 C. and 
quenched 19-6, (c) as (6) but slowly cooled 23-1, (d) as (6) but 300 C. 64 '4 , (e) as 
(c) but 300° C. 91-2.—A. R. P.

Condenser Tube C orros ion Research. R. May and F. A. Champion (1 rans. 
Inst. Marine Eng., 1933, 45, xi-xii).—The Annual Report of this Institute 
contains a summary of recent progress in the investigations of condenser tube 
corrosion carried out under the auspices of the British Non-Ferrous Metals 
Research Association, and deals with the influence of the nickel content on the 
various types of corrosion that may attack cupro—nickel tubes. Resistance 
to impingement attack increases gradually with increase in nickel content, 
becoming practically complete between 50 and 70% nickel, and the consti­
tuents have a somewhat similar influence on deposit attack. Intercrystalline 
attack and/or intercrystalline pitting is characteristic of the alloy with a 
nickel content of 50% or more, and has not been observed with 40% nickel or 
less. Evidence regarding the effect of the various constituents on oxide 
pitting is not yet conclusive. Reference is also made to work in progress on 
aluminium—brasses, the use of potential measurements in corrosion tests, 
and oxide pitting.—J. W. D.

A n o d ic  D isso lu tio n  o f C opp e r-T in  A llo ys . J. W. Baimakow and P. B. 
Popow (Zvetnye Metally (The Non-Ferrous Metals), 1932, 7, 513-536; Chem. 
Zentr., 1934, 105, I, 2344).-—[In Russian.] Contrary to statements in the 
literature, tin can be dissolved practically completely from copper-tin alloys 
by anodic dissolution if the following conditions are observed : the anode 
should contain at least 10-15% tin, the electrolyte should contain 150-175 
grm./litre of sulphuric acid with 37 grm./litre of copper, and the temperature 
should not exceed 20° C. The electrolyte should be protected from the air by a 
layer of machine oil, and it should be adequately circulated ; the current density 
at the anode should be 120-150 amp./dm.2 and at the cathode 70-80 amp./dm.2 
Addition of 0'6 c.c. of hydrochloric acid per litre assists in the production of 
smooth cathode deposits of copper; electrolysis can be continued until the 
copper content of the electrolyte falls to 10 grm./litre and the tin content rises 
to 50 grm./litre as stannous sulphate. The anodes should be well annealed and 
should be practically free from lead and zinc.—A. R. P.

Researches on the  Corrosion o f V a riou s  Leads o f D iffe re n t C hem ica l Com­
pos ition  in  S u lp h u ric  A c id  M a n u fa c tu re . Adolf Schiinemann (Korrosion u. 
Metallschutz, 1933, 9, 325-331).—Tests on lead prepared by various processes 
and on alloys of lead with small quantities of other metals have shown that, 
for general use in sulphuric acid manufacture, the purest lead gives the best 
results. Addition of small quantities of copper, nickel, or bismuth may, under 
certain conditions and in certain parts of the plant, confer a hieher corrosion 
resistance on the lead, but this is due to the formation of a protective f i lm  which 
later is broken down by local element action, and corrosion then proceeds more
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rapidly than with pure lead. For parts which are subject to vibrational 
stresses such as would cause intercrystalline fatigue of pure lead, the use of 
lead containing a small quantity of copper is recommended.—A. R. P.

* A n  In ve s tig a tio n  o f the C orrosion o f M agnesium  A llo ys . I I I . — The E ffects 
o f H ea t-T rea tm en ts  on the  Corrosion o f M a g n e s iu m -Z in c  and M a gnes iu m - 
A lu m in iu m  A llo ys . Takejiro Murakami and Susumu Morioka (Kinzolcu no 
Kenlcyu, 1934, 11, (3), 99-116).—[In Japanese.] By dipping specimens of 
magnesium-zinc and magnesium-aluminium alloys in dilute sodium chloride 
solutions, the corrodibility of the alloys was determined in the cast, annealed, 
quenched, and tempered conditions, and the effects of heat-treatment on the 
corrosion of the alloys were studied. The effect of tempering on the corrosion 
of magnesium-aluminium alloys is quite different from that of magnesium-zinc 
alloys. In the latter the corrodibility is a maximum when the precipitation of 
fine particles due to tempering of quenched specimens is a maximum, whereas 
in the former the corrodibility of the alloys treated under the same conditions 
is a minimum when the precipitation is maximum. In general, the cast speci­
mens corrode less than the annealed and quenched ones; this fact leads to the 
conclusion that the heat-treatment of magnesium alloys has harmful results on 
their corrosion-resistance.-—S. G.

*C oncem ing the  T o pochem is try  o f M agnesium . A  C o n trib u tio n  to  O ur 
Know ledge o f M e ta llic  C orrosion. A. VyskoSil (Coll. trav. ¿him. Tchecoslov., 
1934, 6, 1-16).—In aqueous solutions of ammonium salts or of salts of the 
alkalis or alkaline earths magnesium decomposes water, the hydroxide formed 
dissolving in the presence of ammonium salts. In acid solutions of ammonium 
salts the rate of dissolution of magnesium slowly decreases until neutrality is 
reached, then increases for a certain period, since slight alkalinity promotes the 
reaction in the presence of ammonium salts. Strongly alkaline solutions retard 
the reaction, the magnesium surface becoming resistant and retaining its 
metallic lustre. The catalytic effect of salts on the decomposition of water by 
magnesium is due solely to the anions, but oxidizing anions, e.g. chromate, 
passivate the metal; the anions are first adsorbed on discontinuities in the 
metal surface, and the free atoms of magnesium in the vicinity of the complexes 
formed then become activated for the reaction with water liberated from the 
hydrated anion adsorbed. The rate of formation of corrosion products on the 
magnesium surface depends on the adsorbability of the ions present, on the 
nature of the catalyzing ions (chloride ions being the most active), and on the 
nature of the metallic surface (whether made inhomogeneous by chemical action 
or originally so). The activity of the more active anions can be disturbed by 
the presence of less active ions which are more readily adsorbed, so that the 
magnesium surface may become more or less passivated for the action of the 
more active anions.—A. R. P.

B ehav iou r o f N icke l and A llo y s  to  Caustic A lk a lis . H. E. Searle and R. 
Worthington (Internat. Nickel Co. Bull. No. T-6, 1933, II pp.; and (abstract) 
Chem. and Met. Eng., 1933, 40, 528-529; Bull. B.N.F.M.R.A., 1933,(58), 11). 
—Gives test data on the corrosion-resistance of nickel and its alloys to caustic 
alkalis of various concentrations and fused caustic soda, and a comparison with 
other metals, together with a bibliography.—S. G.

A tta c k  o f M e ta l C onta iners by So-Called Canned F ish  in  W h ite  W in e . 
Daniel Florentin (Ann. Falsif., 1933, 26, 594-597; C.Abs., 1934, 28, 2073).—- 
Investigation of complaints regarding digestive disturbances alleged to have 
been caused by fish in so-called white wine (which are really fish in vinegar) 
showed that tin-coated cans were considerably attacked by the high acidity 
(even when they were not swollen or blown), most of the dissolved tin being 
fixed by the fish instead of remaining in solution in the liquid. With well- 
varnished containers the amount of tin dissolved was negligible.—S. G.

*T he  Corrosion o f Z in c  in  V a riou s  W a te rs . E. A. Anderson, C. E. Reinhard, 
and W. D. Hammel (J. Amer. Waterworks Assoc., 1934, 26,49-60).—Samples of
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1ST T U S A  in distilled water, and in water to which 1, 3 , ana o p.p.m. oi 
fhforine were added. Tests were done in quadruplicate with bottles loosely 
corked and sealed and the weights of zinc in solution, in suspension, and asiidher- 
ing salts, together with loss of weight of the s p e o n n c n s ,  weredetcrmmecL Disti 
water dissolved sufficient zinc in 7 days to render it unfit for drinking but the 
addition of 1-5 p.p.m. of chlorine greatly reduced the rate of attack. The 
available data concerning the maximum safe amount of zinc that can be con­
tained in drinking water are reviewed, and it is tentatively suggested that 40 
milligrams per litre might be a safe upper limit.—J . O.O.

R oo fin g  Paper and Z in c  Sheeting. H. Mallinson (Teer u. Bitumen, 1933,
31 345-348 • C. Abs., 1934, 28, 2 4 9 3 ).—Weathering action on zinc surfaces 
protected by asphalt and tar papers has been studied Corrosion is caused by 
the action of condensed moisture and occurs with both types of PaPer- Pro­
vision for evaporation of condensed water prevents corrosion—b. O.

A lu m in iz e d  R oo fin g  Paper. E. Tauber {Teer u. Bitumen, 1933, 31*_|87̂

A ccelera ted Tests o f E lec tro p la ted  M e ta l Coatings on  Steel. P-W.C. Straus- 
ser (Monthly Rev. Amer. Electroplaters' Soc., 1934, 20, (5), 6-10; discussion,
11-16) The feftoxyl test is shown to yield in a short time results for nickel
and chromium-plated finishes which correspond exactly with their behaviour 
under ordinary atmospheric exposure.—A. R. P.

*Som e C om para tive  C orros ion -F a tigue  Tests E m p lo y in g  T w o  Types o f Stress­
in g  A c tio n  H. J. Gough and D. G. Sopwith (J. Iron Steel Inst., 1933, 127, 
301-332; discussion, 333-335).—For abstract of the paper see J . Inst. Metals, 
1933, 53, 309. I n  the discussion F. Bacon suggested that the fatigue limit in 
air : flexural value ratio might be modified by the creation of a concentric con- , 
dition of self-stress as the Wohler test proceeded, and this stress would rise to a 
sharp peak at the surface of the specimen. He expressed the opinion that the 
above ratio must be bound up in some way with the notch sensitivity under 
alternating stresses and with the capacity to raise the fatigue limit by prelimi­
nary understressing.—A. R. P. .

The C orrosion of M eta ls  by Gases a t H ig h  Tem pera tu res. A. Portevin, E. 
Pretet, and H. Jolivet (Congres du Chauffage Industriel (Preprint), Group 1, 
Sect. 3, 1933, 33 pp.; Bull. B.N.F.M.R.A., 1933, (60), 15).—Following a 
discussion of previous work, the authors describe their own results for the 
oxidation of electrolytic iron and binary alloys of iron with aluminium, 
chromium, and silicon. A full bibliography is appended.—S. G.

The Theories of C orrosion . O. A. Knight (Mineral Ind., Pennsylvania 
State Coll., 1933, 3, (2), 2, 4; 1934, 3, (4), 3-4; C. Abs., 1934, 28, 1647).—K. 
reviews the following theories of corrosion: the acid, film, peroxide, direct 
oxygen attack, colloidal, biological, and electrochemical. Soil corrosion and 
methods for combating atmospheric corrosion are discussed.—S. G.

V.—PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 245-248.)
E le c tr ic  O x ida tion  o f A lu m in iu m . The E lo x a l M e thod . J. Loewenthal

(Teknisk Ukeblad, 1933, 80, 561-564; C. Abs., 1934, 28, 2275).—An electro­
lytic method is described for the coating of articles of aluminium or aluminium 
alloys with a 0 02—4 mm. film of y-oxide. As a rule a.c. is employed, and no 
counter-electrodes are necessary. Articles of limited size are treated in rubber- 
lined sheet-iron vats at a temperature of 15°-30° C. In most cases 3-5-4-Ö 
kw.-hrs. per m.2 surface will be sufficient, the treatment being completed in
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15-20 minutes. Wire or ribbon is drawn continuously through the bath. Tube 
spirals and similar articles that cannot be treated in the bath are treated by 
means of a special spraying apparatus, the article being grounded and serving 
as one electrode, the electric current playing between the sprayed surface and a 
counter-electrode on the spraying apparatus through the jet of an electrolyte. 
The latter is an acid solution containing oxidative substances, no further de­
tails being stated. The oxide film can be coloured by treatment with solutions 
of organic or mineral dyestuffs. The oxide film obtained by the Eloxal process 
is claimed to be far better than any other oxide coatings with respect to electri­
cal resistance, non-porosity, and chemical resistivity.—S. G.

A nod ic  O x ida tion  o f A lu m in iu m . C. L. Mantell (Metal Cleaning and F inish­
ing, 1934, 6, 11-16, 29; C. Ahs., 1934, 28, 2625).—The production of oxide 
films on aluminium for protective and decorative purposes by the use of 
chromic acid and the sulphuric acid anodic oxidation processes is described in 
detail. The composition of such films and their electrical, chemical, and 
mechanical properties are discussed. Paint, varnish, and other coating 
materials adhere much better to aluminium thus treated. The colour of the 
oxide films may be varied, depending on the purity of the aluminium, the 
electrolyte, and the operating conditions.—S. G.

A nod ic  T rea tm en t and D ye ing  o f A lu m in iu m  Castings. N. D. Pullen (Proc. 
Inst. Brit. Found., 1932-1933, 26, 335-345; discussion, 346-347).—See J . Inst. 
Metals, 1933, 53, 444.—S. G.

C opper-Coating o f A lu m in iu m  P arts  in  the Cold. Anon. (Metallwaren-Ind. 
u. Oalvano-Tech., 1934, 32, 118-119).—The articles are polished brightly on 
linen wheels, then immersed in a mixture of 10 vol. of hydrochloric acid and 
60 vol. of water, to which are added 2 parts of sulphuric acid and 2 parts of 
copper sulphate. After well rinsing, the copper deposit is burnished, and the 
article is then hung in a bath containing 38 grm. of copper sulphate and 0-8 
grm. of potassium chloride in 135 c.c. of water until the desired thickness of 
copper is obtained. The deposit adheres well, and the coated article may be 
mechanically worked without flaking occurring.—A. R. P.

P ro tec tion  fro m  D e te rio ra tio n  o f Lead Sheaths o f Cables. A. Noirclerc and 
L. Lussaud (Rev. gen. Hied., 1933, 34, 19-28; Sci. Ahs., 1933, [B], 36, 555).— 
Various causes of the deterioration of the lead sheaths of cables, telephone, 
telegraph, or power, are described. The causes dealt with are : (1) mechanical, 
such as tension or crushing when the cables are being handled; (2) inter- 
crystallization due to vibration; (3) chemical action due to the reagents in the 
soil or atmosphere; and (4) electrochemical action due to stray currents. I t  is 
pointed out that the mechanical strength can be increased by alloying the lead 
with tin, antimony, or cadmium. Protection against chemical and electro­
chemical corrosion may be obtained by coating the lead with a layer of a 
composition of sulphur and mercury, and tables are given showing the results 
of tests of samples of lead that have been treated with this composition. Care 
should be exercised in the selection of the routes along which to run the cables.

—8. G.
* T in - I ro n  A llo y  in  T in p la te , w ith  Notes on Some Im p e rfe c tions . W. E. Hoare 

(Iron Steel Inst. Advance Copy, 1934, (May), 1-12).—The structure of the com­
pound layer occurring in commercial tinplates has been investigated. The 
compound is FeSn2, no other compound or iron-tin phase of any kind has been 
observed. Certain defects which occur are classified as “ normal pores ’ and 
“ potential pores,” the former being true pores immediately after the tinning of 
the plate and the latter tending to become true pores during forming. Micro­
scopic examination shows that both the “ hot-water ” and the “ modified ferri- 
cyanide paper ” tests register an exposure of the steel base, but give no reaction 
with FeSn2 crystallites. The low results given with the latter tests can be 
obviated by correct dampness of the paper and careful exclusion of minute air
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bubbles. The hot-water test is considered as the standardtest, 
ferricyanide paper test is the more convenient. their causes ■
noted! their nature investigated, and suggestions made “ J ° .  
normal pores, blisters, mottle, dry patches, grease lines, and isolated kebn2

Cr^ H o t-G a lv a n iz in g  'a n d  Lead-C oating  [o f  M e ta ls ] Anon. (MetaUwaren-lnd. 
u. Galvano-Tech., 1934, 32, 91-93).—An account of modern technique in these

T>F G a lva n iza tion , a  M eans o f P ro te c tin g  F e r r o u s  M eta ls  A g a in s t A tm ospheric  
C orrosion . Marcel Lepingle (Science et Industrie, 1934,1 8 ,110-114).—(See also 
J. Inst. Metals, 1933, 53, 638; and Met. Abs., this volume, p. 182.) Results of 
service tests on galvanized material are discussed and summarized, notably 
those carried out by the American Society for Testing Materials. A bibliography

18 g p a in ts ~ to  A lu m in iu m  and I ts  A llo ys . H. Rabate (Peintures, Pigments, 
Vernis, 1933,10, 64-65, 67-69; C. Abs., 1934, 28, 2201).—A general account is 
given of the suitability of coatings made from oils, asphalt, tar, nitrocellulose, 
and synthetic resins, and of the preparation of the metal surfaces, b. G.

R eview  o f R u s tp roo fin g  Processes w ith  R eference to  th e  Use o f T o w n ’s Gas.
O W Roskill (Metallurgia, 1934, 9, 185-188).—Rustproofing processes, both 
by actual physical deposition of the protective coating on the surface of the 
metal, and by transforming the surface of the metal itself chemically into a 
protective coating, are dealt with. Spraying with tin, lead, zinc, aluminium, or 
nickel; Sherardizing, the Parker process, Coslettizing, and anodic oxidation are 
among the processes which are discussed in brief detail, not only with regard to 
the general technique involved, but also with special reference to the use of 
town’s gas in the various furnaces required. Reference is also made to the 
types of deposit obtained, to the applications of the various processes, and to 
recent developments which have taken place in their techmque and applica­
tions.—J. W. D.

A  New M e ta l S praying  Process fo r  C oating Iro n  and Steel. Anon. [ILlust. Z. 
Blechindustrie, 1934, 63, 355).—A recent development of the Schoop spraying 
process includes subsequent heat-treatment after the application of an alu­
minium coating. I t  is claimed that interaction between the basis metal and 
the aluminium produces a perfect bond, the coating being stable at working 
temperatures up to 1000° C., at which temperature the life of the coated 
material is estimated at 8 times that of the original; values for lower service 
temperatures are given. Graphite and sulphur present in grey iron may 
weaken the coating by combination with the aluminium.—P. M. C. R.

P a in ts  fo r  A lu m in iu m  and I ts  A llo ys . H. Rabatd (Synthetic and Applied 
Finishes, 1933, 4, 219-220, 222).—See Met. Abs., this volume, p. 19—S. G.

P a in tin g  E le k tro n . Fr. Koike (Farben-Zeit., 1933, 38, 1756; G. Abs., 
1934, 28, 1875).—A Bakelite primer containing 30% Ti02, baked on, was the 
best of several for the magnesium alloys A2M and AM 503. Chromatizing pre­
treatment also favourably affected the durability of the paints.—S. G.

S tudy o f R u s t-P re ve n tin g  P ow er o f P a in ts  on  T in n e d - Iro n  Food Containers.
A. Vila (Recherches et Inventions, 1933, (228), 308-318).—S. G.

The Use o f M e ta llic  Z in c  P a in t fo r  the  P ro te c tio n  o f M e ta l [Z in c  and Z in c -  
Coated] Surfaces. H. P. Fritsch (Agric. Eng., 1933, 14, 337-338; G. Abs., 
1934, 28, 2549).—Owing in part to its chemical composition and in part to its 
unusual distensibility, metallic zinc paint affords much better adherence to 
zinc and zinc-coated surfaces than many other paints commonly used for this 
purpose.—S. G.

The F u n c tio n  o f P a in t as a M e ta l P rese rva tive . L. A. Jordan et al. (J . Oil
Colour Chem. Assoc., 1933, 16, 398-421).—A discussion.—S. G.
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V I — E L E C T R O D E P O S IT IO N

(Continued from p. 248.)
C adm ium  P la tin g  on F u ll A u to m a tic  M achines. F. L. Greenwald (Monthly 

Rev. Amer. Electroplaters' Soc., 1933, 20, (3), 19-25; discussion, 25-26).—• 
The work is degreased anodically in an electric cleaner, then pickled in 20% 
hydrochloric acid for 1  minute at 50° C., rinsed in a water-spray, and cleaned 
cathodically for 1 minute with 20 amp./ft.2 in a bath containing 5 oz./gall. of 
sodium cyanide; it is then transferred without washing to the plating bath, 
which contains cadmium 2, free cyanide 6 , and sodium carbonate 5 oz./gall. 
and is operated at 25-30 amp./ft.2 for 6 minutes, after which the plated articles 
pass through a series of cold- and hot-water washes and sprays, then into a 
drying oven at 175° C.—A. R. P.

A n a ly tic a l C on tro l o f C adm ium  E le c tro -P la tin g  S olu tions. E. E. Halls 
(.Metallurgia, 1934, 9, 183-184).—The necessity of analytical control to ensure 
the maximum utility of the cadmium plate is discussed. The determinations 
which it is necessary to make are total cadmium content, free cyanide content, 
and alkalinity, present as hydroxide and carbonate. The procedure necessary 
before making the determinations is first considered, then different methods for 
the determination of cadmium, volumetric and electrolytic, are given, as well 
as methods for the determination of the free cyanide content, and the alkali 
present as carbonate and hydroxide.—J. W. D.

Iro n  in  C hro m ium  [-P la t in g ] B a ths. Oskar Krämer (Metallwaren-Ind. u. 
Oalvano-Tech., 1934, 32, 90, 118).—The sources of contamination of the bath 
with iron, the deleterious effect thereof on the plating process, and means for 
removing iron from contaminated baths are briefly discussed.—A. R. P.

C hrom ium  P la tin g  in  the  Cold. O. Macchia and D. Raffaelli (Indust, 
meccanica, 1933, 15, 793-795; G. Abs., 1934, 28, 1606).—A discussion of the 
problem of plating chromium at 30°-50° C. as contrasted with that at 16°- 
20° C. I t is concluded that plating in the cold is entirely practicable and 
possesses the following advantages over the heated-bath method : the heating 
apparatus and the expense of its operation are eliminated; a smaller current 
density may be used, in consequence of which a smaller investment in the 
generating plant and its operation is required; the apparatus required for 
ventilation on account of harmful vapours is reduced to a minimum.—S. G.

tP ro te c tio n  o f W o rke rs  Exposed to  C h ro m iu m  and I ts  Com pounds. Anon. 
(Monthly Rev. Amer. Electroplaters' Soc., 1934, 20, (7), 39-47).—Symptoms, 
cure, and methods of preventing diseases caused by spray from chromium 
plating tanks are described.—A. R. P.

On the E ffec t o f C h ro m iu m  in  N icke l P la tin g  B aths . F. Pietrafesa (Atti Congr. 
naz. Chim. pura appl., 1933, 4, 776-785; Chem. Zentr., 1934, 105, I, 1384).—- 
Even very small quantities of chromic acid in nickel-plating baths, impart a 
leady appearance to the deposits due to the formation of colloids which are 
deposited on the cathode by cataphoresis and cause the formation of gas 
bubbles. Prolonged electrolysis regenerates the baths.—A. R. P.

C hrom ium  P la tin g . A. Guillerot and J. Pierson (Bull. Soc. frang. Elect., 
1933, 3, 859-866; Sei. Abs., 1933, [B], 36, 603).—Low-temperature methods 
(15° C., current density 3-5 amp./dm.2, with additions to the chromic acid elec­
trolyte have been examined. The authors do not anticipate much development, 
but consider that eventual improvement may lie in the adoption of trivalent 
chromium salts in the electrolyte instead of chromic acid.—S. G.

* 0 n  the Q uestion o f the  C h ro m iu m  P la tin g  o f N icke l F ilm s . Joachim Kor- 
piun, Ernst Vogel, and Karl Schneider (Naturwiss., 1934, 2 2 ,135).—The peeling 
of nickel plate during or after chromium plating is attributed to the diffusion 
of hydrogen through the nickel layer with the development of a hydrogen
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pressure. The diffusion of hydrogen through nickel films which have a tendency 
to peel is particularly strong and the grain size correspondingly small. J. W.

P ro d u c tio n  o f T h ick  Brass Coatings on Iro n  and Steel. Anon. (Metallwaren- 
Ind. u. Oalvano-Tech., 1934, 32, 94).—A cheaper way than electroplating with 
brass direct from a cyanide bath is to plate alternately with copper and zinc 

• from separate acid baths, then to heat the article to cause diffusion of the two 
metals to produce brass. Flaking of the first zinc coating from the steel is 
prevented by first applying a thin nickel coat. A. R. P.

The Use o f Acids in  the  P rep a ra tio n  o f Steel fo r  P la tin g  [w ith  Copper and 
N icke l]. WalterS. Barrows (Monthly Rev. Amer. Electroplaters Soc., 1933, 20, 
(3 ) 12-18 • discussion, 18).—Practical hints on acid cleaning before plating. 
v —A. R. P.

*T h e  E lec trodepos ition  o f Copper, N icke l, and Z in c  A llo y s  fro m  Cyanide 
S o lu tions.— I. Charles L. Faust and G. H. Montillon (Electrochem. Soc. 
Preprint, 1934, (April), 267-281).—Copper-nickel-zinc alloys can be deposited 
from cyanide solutions, the colour of the deposit varying from golden-yellow to 
platinum-white, according to the conditions of deposition. Zinc deposits more 
readily than copper, and copper more readily than nickel; the copper content 
of the alloy is relatively greater than the proportion of copper in the bath, that 
of zinc about the same as the zinc content of the bath, and that of the nickel 
much less than the % of nickel in the Jbath. Increase in current density in­
creases the zinc and nickel contents of the deposit, and increase in temperature 
the copper content. Curves are given showing the composition of alloys deposi­
ted under various conditions of temperature and current density.-—A. R. P .

D epos ition  o f P in k  Gold. Alfred K. Pritchard, Jr. (Met. Ind. (N.Y .), 1933, 
31, 408).—The bath contains sodium phosphate crystals 60, sodium cyanide 3, 
nickel cyanide 3, palladium (as chloride) 3, gold (as aurous cyanide) 0-25, and 
copper cyanide 0-5 grm./litre, it is operated at 55°—65° C. with 4—6 v., using 
nickel or hard carbon anodes. High temperatures favour deposition of nickel 
and palladium, low temperatures deposition of gold and copper; by careful 
regulation a pink gold alloy is deposited.—A. R. P.

*T h e  E lec tro depo s ition  o f In d iu m  fro m  Cyanide S o lu tions. Daniel Gray 
(Electrochem. Soc. Preprint, 1934, (April), 283-286).—The bath is prepared 
by dissolving indium in hydrochloric acid, expelling the excess of acid, 
precipitating the indium as hydroxide with ammonia, dissolving the precipitate 
in saturated sodium cyanide solution containing 0-5 grm. of dextrose per 1 grm. 
of indium, and diluting until the indium concentration is 60 grm./litre. The 
bath remains stable for at least 2  years, and can be boiled without deposition 
of hydroxide. Operating at 1-16 amp. /dm .2 soft silver-white deposits are 
obtained at 100% current efficiency when the bath is new, but at only 50% 
efficiency with old baths. Indium anodes cannot be used, but good results are 
obtained with platinum or other insoluble anodes.—A. R. P.

* D u c t i l i ty  and A dhes ion  o f N icke l D eposits. F. P. Romanoff (Electrochem. 
Soc. Preprint, 1934, (April), 251-256).—The ductility of nickel deposits de­
pends on the crystal structure, amount of adsorbed gas, and the presence or 
absence of entrapped basic salts. Hard nickel deposits have an acicular or 
columnar structure or contain adsorbed gas or basic compounds, whereas ductile 
deposits are free from inclusions, and consist of conical or pyramidal crystals. 
Ductile deposits up to 0 01 in. thick have practically no effect on the ductility 
of the base metal, but fibrous non-ductile deposits cause an apparent hardening 
of the base metal probably due to notch propagation by transmission from 
fractures produced in the nickel deposit by the deformation applied. The 
inherent ductility of copper remains unaffected by plating with fibrous nickel, 
since when the latter is removed the copper is just as ductile as it was before 
plating. A ductile nickel deposit on copper can be embrittled by cathodic 
treatment in an alkaline solution, but chromium may be deposited on a ductile
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deposit without causing embrittlement. The most reliable method for deter­
mining the adhesion and ductility of nickel and other coatings on sheet metal 
consists in stamping out a flanged cap. Examples of stampings made from 
copper and brass plated with ductile nickel are shown.—A. R. P.

Some Prob lem s in  Techn ica l C ontro l o f N ic ke l-P la tin g  P rod uc tion . F. A. 
Maurer (Monthly Rev. Amer. Electroplaters' Soc., 1934, 20, (8 ), 42-48).—A brief 
account of the methods used in the nickel-plating of flat-irons.—A. R. P.

R hod ium  P la tin g . Osvaldo Macchia (Indust. meccanica, 1933, 15, 621- 
622; C. Abs., 1934, 2 8 ,1606).—A review of rhodium in electroplating, covering 
the published researches and the proposed baths.—S. G.

P rod uc tion  o f E le c tro ly t ic  C a d m ium -S ilve r P la te . Ralph W. Harbison 
(Deut. Goldschmiede-Zeit., 1933, 36, 525-526; Chem. Zentr., 1934, 105, I, 
7 5 9 ).—Silver-cadmium deposits from cyanide baths have good mechanical 
properties, but poor resistance to sulphide tarnishing when the cadmium con­
tent is less than 25%; with more than 70% cadmium they are hard and fairly 
resistant to tarnishing, but with 25-70% cadmium brittle and useless. Suitable 
baths for obtaining good deposits contain cadmium 80-90, silver 10-25, and 
sodium cyanide 17-18 grm./litre.—A. R. P.

T h ro w in g  P ow er o f Z in c -P la tin g  S olu tions. I . — R e la tio n  Between C urren t 
D ensity and C urren t E ffic ie n cy  o f Z in c  S ulphate Solu tions. Masami Nakajima 
(./. Electrochem. Assoc. (Japan), 1934, 2, 19-25; G. Abs., 1934, 28, 1931).-—[In 
Japanese.] The pn values of 0-5, 1-5, and 2-5AT zinc sulphate solutions have 
been determined and compared with each other. On the basis of quality of 
deposit and current efficiency, 1-5-2-5A zinc sulphate solution at 3-4 pB and
1-3-5 amp./dm.2 is recommended.—S. G.

Discussion o f the A p p lica tio n s  o f E lec trodepos ition  to  P rin tin g . H. E. 
Boughay (Met. Ind. (Lond.), 1934, 44, 377-379).—Abstract of the discussion of 
a paper read before the Electrodepositors’ Technical Society. See Met. Abs., 
this volume, p. 137.—J. H. W.

F iltra t io n  o f P la tin g  S olu tions. Louis Weisberg and Willard F. Greenwald 
(Met. Ind. (N.Y.), 1934, 32, 15-18).-—The operation of the following types of 
filters is discussed: presses, leaf filters, and asbestos disc filters. Means for 
circulating plating solutions and the cost of filtration are also considered.

—A. R. P.
Methods o f S tripp in g  P la ted Coatings [ f ro m  Steel]. A. Brenner (Monthly 

Rev. Amer. Electroplaters' Soc., 1933, 20, (3), 7-10; discussion, 11-12).— 
See Met. Abs., this volume, p. 248.—A. R. P.

V I I . — E L E C T R O M E T A L L U R G Y  A N D  E L E C T R O C H E M IS T R Y

(Other than Electrodeposition and Electro-Refining.)

(Continued from pp. 248-249.)

Investiga tions on the  In flu e n ce  o f A lu m in iu m  Salts on the  E lec tro lys is  of 
Z in c  Sulphate S olu tions. L. Wasilewski and A. Weber (Przemyśl Chem., 1933, 
17, 259-267; Chem. Zentr., 1934, 105, I, 1551).—In the production of electro­
lytic zinc from solutions containing 90 grm./litre of zinc as sulphate and 3-3 
grm./litre of free acid using lead anodes and aluminium cathodes, addition of 
0-9 grm./litre of aluminium sulphate results in the production of smooth 
adherent deposits, which show no tendency to “ tree ” even at the edges, and 
increases the current yield; if hydrogen bubbles are allowed to accumulate on 
the cathode, however, the beneficial effect of the aluminium salt is nullified. 
With larger additions of aluminium sulphate the current yield at 1-4-3 amp./ 
dm.2 is further increased up to a maximum with 3-6 grm./litre of sulphate, and 
then falls rapidly until with 9 grm./litre an effect is obtained similar to that 
produced by cobalt.—A. R. P.
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*T h e  E lec tro lys is  o f M etals Studied w ith  Scraped E lectrodes. J. Hoekstra 
(Coll. trav. chim Tchecoslov., 1934, 6 , 1 7 - 3 6 ).-Irregular current-voltage curves 
are obtained with unscraped silver electrodes in M-silver nitrate solution, 
whereas straight lines are obtained with scraped electrodes. Copper electrodes 
behave similarly to silver, but mercury always gives a straight-lme relation. 
Scraping eliminates slight irregularities in the curves for lead electrodes, but has 
a profound effect on the curves for zinc electrodes. With nickel electrodes 
scraping prevents polarization. Photomicrographs are given of growing 
deposits of silver, copper, lead, tin, and thallium. A theoretical explanation 
of the effects observed is given based on activation and adsorption phenomena.

— A . R . P .
E le c tro ch e m is try  and E le c tro m e ta llu rg y — 1932-1933. ——  ■ (Elect. EnrJ-, 

1933, 52, 706-707).—Excerpts from the annual report of the A.I.E.E. com­
mittee on the subject. I t  is stated that the commercial production of lithium 
has been established in America. I t  is being extensively used as a hardener for 
aluminium and lead alloys and the degassing of copper, where it is of particular 
importance in connection with the manufacture of H.-C. copper. S. V. W.

IX . - A N A L Y S I S

(Continued from pp. 250-252.)
*S pectrog raph ic  Inve s tig a tio n s  o f T echn ica l and V e ry  P ure  M eta ls . I I I . —  

A lu m in iu m . Walther Gerlach and Else Riedl (Sitzber. math, naturw. AM. 
bayer. Akad. Wiss. München, 1933, (2 ), 227-236; C. Abs., 1934, 2 8 ,1625).—Cf. 
Met. Abs., this volume, p. 25. Spectrograms in the region 3900-4300 A. are 
given for Al from several sources. All the impurities can be detected. Chemi­
cal analyses for Fe and Si in the purer sorts agree well with the spectral deter­
mination but not for the impure samples. Ga was found in considerable 
quantities in nearly all samples. Sc but no Ga was found in Al from the 
Aluminum Company of America. The relative amounts of Ag, Cr, Cu, Fe, 
Ga, Mn, Ni, Pb, Sc, Si, Sn, Ti, V, and Zn are estimated in each sample.—S. G.

K in e m a to g ra p h ie  Process o f Q u a n tita t iv e  S pectrum  A n a lys is . A. Betim 
(Boletim do Museu Nacional (Rio de Janeiro), 1933, 9, (3), 52 pp.; Bull.
B.N.F.M.B.A., 1934, (65), 11).—[In French.] The principle of the method 
rests on the measurement of the mass of the elements present in a (mineral) 
sample by means of variation of one of the lines. A photographic plate is dis­
placed in the direction of the spectrum lines, thus giving a record both of 
intensity and duration of emission. Integration of intensity and time factor 
gives mass.—S. G.

A na lys is  o f B a b b it t M e ta l. Frank W. Scott (Chemist-Analyst, 1934, 23, (2),
10-11, 14-15).—Details are given for the determination of Pb as PbS04, 
Fe as Fe20 3, Cu by electrolysis, Sb by titration with IvMn04, and Sn by 
titration with I2.—A. R. P.

E lectroana lys is  o f M o lyb den um . Chujiro Nemoto and Yoshio Tanabe (J. 
Electrochem. Soc. (Japan), 1934, 2, 5 3 -5 6 ; C. Abs., 1934, 28, 2 296).— [In 
Japanese.] Add 0-5 grm. CH3COONH4 to the aqueous solution containing 0-1 
grm. M o0 3 as (NH4)2Mo04, dilute to 150 c.c., heat to about 70° C. and electro- 
lyze with a current of 0-2 amp. for 5 hrs. and with a cathode of P t gauze plated 
withCu. Add 1 c.c. of 5 0 %  CH3COOH at the middle of the electrolysis. After 
complete precipitation, wash the deposit with hot water without breaking the 
circuit, rinse with alcohol, dry and weigh.—S. G.

*T h e  A na lys is  o f H igh -G rad e  F e rro s ilico n . Paul Klinger (Arch. Eisenhütten- 
wesen, 1933-1934, 7, 551-556).—Methods are given for the determination of
C, Mn, P, S, Al, Ti, Ca, Mg, Cu, Fe, Si, and Si02.—J. W.

M ethods o f D e tec ting  A rsen ic . Roberto Intonti (Atti Congr. naz. Chim. 
pura appl., 1933, 4, 732-737; Chem.Zentr., 1934,105, I, 1527).—Modifications 
of the Reinsch test are described.—A. R. P.
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* 0 n  the  R eaction  o f B is m u th  w ith  T h iou rea . J. V. Dubsky, A. Okac, and

B. OkaC (Z. anorg. Chem., 1934, 216, 386-390).—HN03 solutions of Bi salts 
yield an intense yellow colour with thiourea.—M. H.

*T he  D e te c tion  o f Copper by Means o f p -P heny lened iam ine . R. J. Mcllroy 
(Analyst, 1934, 59, 103).—Addition of 5 c.c. of saturated KCNS solution and
2-3 drops of p-phenylenediamine to a feebly ammoniacal solution containing 
Cu yields a black precipitate; Co, Mn, Ni, and Mg give no precipitate, Cd, 
Zn, and Ag white precipitates, and Hg a grey precipitate.—A. R. P.

Notes on the  D e te rm in a tio n  o f A lu m in iu m  in  N icke l A llo ys . R. C. Chirnside 
(Analyst, 1934, 59, 278).—The cold, feebly acid solution is treated with KCN 
until all the Ni and Cu are converted into complex cyanides, and the mixture is 
then poured slowly with constant stirring into excess of dilute NH4OH. The 
precipitate of Al(OH)3, Cr(OH)?, and Fe(OH)3 is allowed to settle, collected, 
washed with 2% NH4N 03 solution, and analyzed as usual.—A. R. P.

D e te rm ina tion  o f the  Lead C ontent o f T inned  C ontainers. E. Wohnlich (Z. 
Untersuch. Lebensm., 1933, 6 6 ,453-460; C. Abs., 1934, 2 8 ,1626).—A discussion 
of methods.—S. G.

* 0 n  the Q u a n tita tive  D e te rm in a tio n  o f Some M eta ls w ith  A n th ra n il ic  A c id . 
I l l  _ A  S im ple M e thod fo r  the  Q u a n tita tive  D e te rm in a tio n  o f Manganese.
H. Funk and M. Demmel (Z. anal. Chem., 1934, 96, 355-358).—The neutral 
solution (80 c.c. for every 0-1 grm. Mn) is treated with 60 c.c. of cold 3% 
Na anthranilate solution. The precipitate of Mn (C7H60 2N)2 is collected in a 
porous crucible washed with a 0-5% solution of the reagent, then with C2H6OH, 
dried at 105°-110° C., and weighed; it contains 16-795% Mn.—A. R. P.

N ephelom etry. I I I . — D e te rm in a tio n  o f Phosphorus in  Steels and A rsen ic  in  
Arsen ica l Copper. Luigi Belladen, Ugo Scazzola, and Renato Scazzola (Annali 
chim. applicata, 1933, 23, 517-521; C. Abs., 1934, 28, 1953).—Determine As in 
alloys by the method of Kleiman and Pangritz but use the strychnine-molybdic 
acid reagent instead of the cocaine derivative.—S. G.

Chem ical Researches on G a lva n iz ing  and R ap id  M ethods fo r  the  D e te rm in a ­
tion  o f Z in c  on G alvan ized Iro n . E. Azzarello, A. Accardo, and A. Scalzi (Atti 
Congr. naz. Chim. pura appl., 1933, 4, 629—656; Chem. Zentr., 1934, 105, I, 
1554).—Cf. Met. Abs., this volume, p. 27. The properties of galvanized Fe pre­
pared by various processes are described and methods of determining the Zn 
are critically discussed. The most rapid method consists in dissolving off the 
Zn in dilute H2S04 containing MgS04, measuring the H2 evolved, and deter­
mining the Fe’* in solution by titration with O-OSA-KMnO,!; the H2 equivalent 
to the Fe is deducted from the total, and the remainder calculated to Zn. 
Another procedure consists in dissolving the greater part of the Zn in 100 c.c. of 
2% H2S04, treating the solution with 2 grm. of tartaric acid and 6 grm. of 
NaOH, and electrolyzing, using the partly stripped Fe as anode and a Cu 
gauze cathode; the Fe and Pb in the deposit must be determined by the usual 
methods and deducted from the weight.—A. R. P.

X .— L A B O R A T O R Y  A P P A R A T U S , IN S T R U M E N T S , & c .

(See also “ Testing ” and “ Temperature Measurement and Control.” )

(Continued from pp. 252-253.)

* A  New O ptica l D ila to m e te r.— I I .  Fr. Bollenrath (Z. Metallkunde, 1934, 26, 
62-65).—Cf. J. Inst. Metals, 1933, 53, 650. Determinations with a highly 
sensitive dilatometer have been made of the thermal expansion curves of 
aluminium (99-87%), magnesium (99-96%), extruded Elektron Vlw (containing 
aluminium 10-0, and manganese 0-4%), cast Silumin, and cast 90 : 10 alumin- 
nium-copper alloy. The coeff. of thermal expansion of these materials are 
given.—M. H.
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*T he  E xpansion Characteristics o f Some C om m on Glasses and M eta ls . E. E.
Berger (Gen. Elect. Rev., 1934, 37, 93-96).—A description of an apparatus for 
measuring expansion. The expansion of the sample is compared with that of a 
sample of known expansion, the difference being measured by means of the 
rotation of a small mirror mounted on a roller between extensions to the two 
samples. The furnace, which is mounted vertically, and method of mounting 
the specimens are described. Samples up to 12 in. long can be used. Some 
typical results are given.—S. V. W. .

¡ M agneto-C aloric  P rod uc tion  o f E x tre m e ly  L o w  Tem peratures. W. Meissner 
(Physikal. Z ., 1934, 35, 303-310).—The literature relating to the production of 
extremely low temperatures by utilizing the magneto-caloric properties of 
bodies is reviewed. Briefly, the method is as follows : a paramagnetic body is 
magnetized isothermally at a high temperature; the heat evolved is transferred 
to a cooling medium; the body is then demagnetized adiabatically out of con­
tact with the cooling medium; in the case of some paramagnetic bodies further 
cooling is thus produced. Temperatures very close to absolute zero have been 
attained in this manner.—J. S. G. T.

♦A ppara tus  fo r  the P repara tion  o f [Rods o f] H ig h  M e lt in g  A llo ys . F. Beck (Z. 
tech. Physik, 1933, 14, 544-556).—A vacuum sintering apparatus with optical 
and electrical control of the temperature is described for the manufacture of 
sinter rods of high melting point metals and alloys.—J. W.

X I — P H Y S IC A L  A N D  M E C H A N IC A L  T E S T IN G , IN S P E C T IO N , 
A N D  R A D IO L O G Y

(Continued from pp. 254-256.)
Some Tests o f In te rm e ta llic  A b ra s io n . H. W. Swift (Engineering, 1931,131, 

783-785; and (abstract) Organ Fortschritte Eisenbahnwesen, 1932, 87, 183- 
184).—The testing machine consists essentially of a cylindrical drum, the 
flat annular end of which rubs against 3 evenly spaced specimens of the material 
to be tested. Either the whole drum or the annular portion is made of some 
selected abrading medium. Lubrication is not applied, and only sliding 
abrasion is considered. The loss of weight of the 3 specimens together is found 
after every 20,000 revolutions, the test normally covering 250,000-500,000 
revolutions. Friction readings are taken periodically. Results are tabulated 
for 3 steels, cast iron, phosphor-bronze, and “ Halo,” a synthetic brake-lining. 
Certain induced surface effects are noted as requiring further investigation.

—P. M. C. R.
S u ita b ility  o f the  To rs ion  Test fo r  F o llo w in g  the  Course o f Corrosion. B.

Garre and H. Brose (Korrosion u. Metallschutz, 1933, 9, 334-336).—Tests on 
copper and aluminium wire have shown that the torsion test provides an 
accurate indication of the nature and degree of corrosion which the wire has 
undergone.—A. R. P.

A pp lica tions  o f Some M achines fo r  the  Testing  o f M e ta ls . Gérard de Smet 
(Machine moderne, 1934, 38, (296), 7-11).—Testing methods in general use are 
classified, and the advantage to the constructor of systematic testing is em­
phasized. The working of the following types of machine is discussed : 
tensile ; impact ; repeated shock ; fatigue ; Brinell, Shore, Herbert, and 
Rockwell hardness and wear-testing machines.—P. M. C. R.

A  M ethod fo r  N on -D es tru c tive  Testing  o f W e ld  Seams. S. Kiesskalt 
(Autogene metallbearbeitung, 1934, 27,65-68).—A description of thel.G. electro­
acoustic weld tests in which magnetic lines of force, induced in the material 
to be tested, are “ tracked ” by a portable instrument connected to a pair of 
headphones. The characteristic sound produced is varied by the presence of 
flaws or inclusions. Although primarily intended for ferrous materials, the 
tester is said to be applicable to nickel welds.—H. W. G. H.



C haracteristics o f S trength  o f M eta ls a t H ig h  Tem peratures. M. Bos and A.
Eichinger (Congrès du Chauffage Industriel (Preprint), Croup 1, Sect. 3, 1933,
11 pp.; Bull. B .N .F .M .R .A ., 1933, (60), 15).—Discusses mathematical 
aspects, typical curves, &c., for static and alternating tests, with notes on 
Amsler testing machines in use at the Swiss Federal Testing Laboratory, 
Zurich.-—S. G.

RAD IO LO G Y.

F u tu re  o f Techn ica l R ad io logy. C. N. Kemp. (Brit. J . Radiology, 1933, 6, 
166-172; discussion, 172 -17 4 ; Sci. Ahs., 1933, [B], 36, 328).— Possibilities of 
using X-ray examinations in directions other than medical are reviewed. 
Where more simple methods of investigation are available, at less cost, the 
method is not applicable, but there are many problems in industry where the 
X-ray method can be applied to otherwise insoluble problems. For this pur­
pose the apparatus should be specifically designed for the investigations in 
question and be as simple as possible. Whereas in France and Germany 
industrial radiology is widely used, in Great Britain manufacturers of X-ray 
apparatus report that, apart from medicine, the volume of business in respect 
of the applications of X-rays is practically nil. Education in this respect is 
greatly needed and K. offers various suggestions. A discussion followed.

—S. G.
Recent R esults o f the  R ad io m eta llo g ra ph ic  E x a m in a tio n  o f Castings. René 

Leonhardt (Machine moderne, 1934, 38, (296), 19-21).—See Met. Ahs., this 
volume, p. 199.—P. M. C. R. .

fA p p lic a t io n  o f X -R a y  F in e  S truc tu re  Research to  Techn ica l Problem s.
Franz Wever (Arch. Eisenhüttenwesen, 1933-1934, 7, 527-530).—Important 
results of rontgenography, especially in the solution of technical problems, are 
described. The use of X-rays in technical practice is difficult, but yields
valuable information.—J. W.

Possible Uses o f X -R a ys  in  the  D e te rm in a tio n  o f In te rn a l Stresses in  M a teria ls  
and C onstructiona l P arts . R - Berthold (Z. tech. Physik , 1934, 15, 42-48). 
review of recent work.—J. W. , ,  . no,

R adiom eta llog raphy A pp lied  to  W e ld ing . Anon. (Machine moderne, 1 ^ “* ’ 
38, (297), 66-67).—An account of an improved radium-tube apparatus tor the 
examination of metals ; the effects of variations of thickness in the material 
examined are obviated by immersion in a liquid of similar permeabili y o
X-rays.—P. M. C. R. iao1 „

X -R a y  Testing A ppa ra tus . W. E. Schmid (Arch. tech. Messen, 1J34, 3, 
(33), t41-t42).—Areview of X-ray testing plant for investigating either macro- 
or micro-structures. Some details of suitable current strengths are given or 
various metals of stated thickness. For microstructures, a table gives wave­
length, filter, and voltage for anodes of chromium, iron, cobalt, copper, 
molybdenum, and tungsten.—P. M. C. R.
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X I I . — T E M P E R A T U R E  M E A S U R E M E N T  A N D  C O N T R O L

(Continued from p. 256.)

* A  C ircu it D oub le r fo r  Use w ith  a D o tt in g  R ecorder [ fo r  Therm ocoup les].
H. E. Beckett and H. Sheard (J. Sci. Instruments, 1934, 11, 111-113).—In re­
cording electrical quantities (e.g., thermocouple readings) by galvanometers 
with dotting and circuit changing mechanisms, the frequency of dotting is often 
greater than is necessitated by the rate of change of the quantity measured. 
A circuit doubler is described for use on thermocouple circuits with a six-point 
thread recorder made by the Cambridge Instrument Co., Ltd., which enables
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12 records to be obtained simultaneously. It can be modified for use with
any standard type of dotting recorder.—W. H.-R.

‘ A Thermostat for H igher Temperatures. Bfetislav G.Simek and Jevgenij
Zamrzla (Mitt. Kohlenforschungsinst. Prag, 1933, 485-489; 6. Abs., 1934, 28, 
15 78).—The thermostat is based on the principle that if the pressure on a boil­
ing liquid is held const, to within 1 mm. mercury, the temperature of the 
thermostat, which is heated by saturated vapour, can be held const, to within 
^  °. A vacuum regulator is used to regulate the pressure. A diagram shows 
the saturation pressures of several liquids suitable for thermostat material. 
By using a suitable construction material, liquid and condensation temperature 
this principle can be applied to the regulation of very low or relatively high 
temperatures.-—S. G.

Expansion-Rod Thermostatic R egulators. L. Nolte (Elektrotech. Z., 1933, 
54, 798-799; Sci. Abs., 1933, [B], 36, 627).—Alternative methods of securing 
automatic control of temperature in electric furnaces are noted briefly. An 
expansion-bar regulator comprises the actual regulating bar and switch-gear 
controlling the heating circuit. The operative device generally consists of a rod 
of material of low coeff. of expansion enclosed in a tube having a higher coeff. of 
expansion. The effect of conductivity is reduced by dividing this device into 
active and indifferent lengths. Curves are given showing the range of tempera­
ture between switching on and off, as a function of the depth of immersion of the 
expansion device. The calculation of the controlling force developed under 
stated conditions is explained, and notes are included on the desirable degree of 
mechanical magnification of movement, the behaviour of various contact 
materials, and the suppression of sparking.—S. G.

Tem peratu re C ontro l o f E le c tr ic  Furnaces. M. Lang (Elektrotech. Z., 1933, 
54, 789-791 ; Sci. Abs., 1933, [B], 36, 627).—Cf. J. Inst. Metals, 1933, 53, 515. 
L. describes the developments in the temperature control of industrial furnaces, 
contrasting the features of aperiodic control and other systems which aim at 
closeness of control, speed of operation, and protection from overheating 
should the regulator fail.—S. G.

C onstan t-Tem pera ture  A ppa ra tus .— V I. ,  V I I .  S. Kambara and M. Matsui 
(Kôgyô Kwagaku Zasshi (J. Soc. Chem. Ind., Japan), 1933, 36, (4); Brit. 
Chem. Abs., 1933, [A], 800).—[In Japanese, with English abstract in supple­
mental binding, pp. 134-137 b .] (VI.—) A low-temperature thermostat elect­
rically controlled for the range 0° to — 60° C. is described. (VII.—) An 
air-bulb thermoregulator and a thermocouple control for an electric furnace 
are described.—S. G.

P yro m e tric  Econom ies. W. Bowen (Ice and Cold Storage, 1933, 36, 168).—  
See Met. Abs., this volume, p. 200.—S. G.

X I I I . - F O U N D R Y  P R A C T IC E  A N D  A P P L IA N C E S

(Continued from pp. 257-259.)

*P e riod ic  S tructures in  M etals and A llo ys . L. Northcott (Iron Steel Inst. 
Advance Copy, 1934, (May), 1-9).—The banding effect which occurs in many 
steel ingots and castings is considered to be due to periodic crystallization. 
Similar structures have been prepared in a number of non-ferrous alloys, in 
which the periodicity was controlled by the casting conditions. I t  appears 
that the melt adjacent to the first batch of crystals undergoes both temperature 
and composition changes : an increase in temperature by virtue of the latent 
heat of solidification from the crystals, and an increase in the proportion of the 
lower melting-point constituents resulting in the lowering of the solidification 
temperature. Meanwhile the liquid further away from the solid eventually
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starts to crystallize spontaneously and the effect is repeated. Supercooling is 
an essential factor without which crystal growth would be continuous, and the 
metal must probably reach the labile state for periodicity to occur, since growth 
from the metastable state is also continuous.—J. H. W.

Ind ica tions  fo r  the  M e ltin g  o f A lu m in iu m  Casting A llo ys .  Irmann
(Aluminium Broadcast, 1934, 4, (26), 2-6).— Translated from Tech. Rundschau, 
1934, March 2. See Met. Abs., this volume, p. 258.—J. C. C.

New M ethods o f P roduc ing  O .F .H .C . Copper. Anon. (Indust. Bull. Arthur D. 
Little, Inc., 1934, (85), 2-3; Bull. B.N.F.M.R.A., 1934, (62), 6).—O.F.H.C. 
copper has hitherto been prepared by melting cathode copper in the electric 
furnace under reducing conditions, and casting into vertical moulds in an 
oxygen-free atmosphere. Three other types of O.F.H.C. copper are now re­
ported, produced (1) by deoxidation with phosphorus, so that the amount of 
phosphorus remaining is too small to be deleterious; (2) by careful deoxidation 
with lithium; (3) by forming solid homogeneous copper without melting, 
e.g. by sintering solid particles of cathode copper in a reducing atmosphere, 
followed by extrusion. No details are given.—S. G.

Cause and E ffec t in  B ronze F o und in g . F. W. Rowe (Proc. Inst. Brit. 
Found., 1932-1933, 26, 380-391).—See J. Inst. Metals, 1933, 53, 147.—S. G.

Some Factors A ffe c tin g  the  Soundness o f B ronze Castings. E. J. L. Howard 
(Proc. Inst. Brit. Found., 1932-1933, 26, 430-454).—See J. Inst. Metals, 1933, 
53, 378.—S. G.

New Demands on the  Brass F o und ry . J. Arnott (Proc. Inst. Brit, bound 
1932-1933, 26, 653-661; discussion, 661-666).—See J. Inst. Metals, 1933, 53, 
378.—S. G. .

Developments o f T ypefound ing  Since 1720. H. Daniel Caslon (J. Roy. boc. 
Arts, 1934, 82, 490-505).—A lecture.—E. S. H.

Advances in  D ie -C asting  Technique. Ernst Praetorius (Forschungen u. 
Fortschritte, 1934, 10, 134-135).—A short review.—J. W.

Plaster Patte rns in  Genera l F o u n d ry  P ractice . R. Ballantine (Proc. Inst. 
Brit. Found., 1932-1933, 26, 543-559; discussion, 560-565).—S. G.

Notes on F o u n d ry  Sands and Facings. F. A. W. Livermore (Met. Ind. 
(Lond.), 1934, 44, 387-390).—Consideration is given to : composition, perme­
ability and porosity, refractoriness, cohesiveness, and durability of moulding 
sand, the composition of core sand and the types of bonding materials used, the 
composition and treatment of parting sand and facing sand, and other 
materials used for facing.—J. H. W.

R outine  M ethods o f Testing  Green Sands. Sands and Refractories sub­
committee of the Technical Committee (Proc. Inst. Brit. Found., 1932-1933, 
26, 61-90; discussion, 90-103).—S. G.

Mechanized Foundries. F. J. Cook (Proc. Inst. Brit. Found., 1932-1933, 
26, 246-259; discussion, 260-268).—S. G.

Tim e Studies in  F o u n d ry  W o rk . V. Bernard (Proc. Inst. Brit. Found., 
1932-1933, 26, 292-334).—French exchange paper.—S. G.

X IV .  — S E C O N D A R Y  M E T A L S  : S C R A P , R E S ID U E S , & c .

(Continued from p. 260.)
Separation o f Copper f ro m  Com plex C o p p e r-L e a d -T in -A n tim o n y  A llo ys .

N. N. Muratch (Zvetnye Metally (The Non-Ferrous Metals), 1933, (1), 99-100;
C. Abs., 1934, 2 8 ,1636).—[In Russian.] Laboratory experiments showed that 
copper can be removed almost completely from complex copper-lead-anti- 
mony-tin alloys by melting with large amounts of lead oxide.—S. G.
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X V .— F U R N A C E S  A N D  F U E L S

(Continued from pp. 260-262.)

H ea tin g  by P roducer Gas in  the  S tru c tu ra l M a te ria ls  In d u s try . Joseph
Deforge (Rev. mat. constr. trav. publ., 1934, 19-20, 46-49, 79 83). An 
explanation of the principle of the gas-producer is followed by an account of 
its development, with descriptions of certain modifications required by special 
types of practice. Causes of faulty performance are analyzed. A numerical 
instance illustrates the economy effected by utilizing pulverized fuels of poor 
quality. The working of the two-chamber type of transformer is described 
in some detail. The advantages of installing purifiers are emphasized; an 
example is shown in diagram, with an explanation of the theory of its work­
ing. A summarized account of modern industrial producers includes 3 main 
types, the special adaptations of which are described.—P. M. C. R.

The P rob lem  o f the  H ea t R ecupera to r. Arnold N. Lowan (Phil. Mag., 1934, 
[vii], 17, 91A-933).—A mathematical theory of the heat recuperator is 
developed, employing partial differential equations. The treatment is entirely 
mathematical.—J. S. G. T.

A u to m a tic  R egu la tion  o f La rge  In d u s tr ia l Gas Furnaces. G. Wunsch 
(Congres du Chauffage Industriel (Preprint), Group 4, Sect. 1, 1933, 6 pp. ; 
Bull. B.N.F.M.R.A., 1933, (60), 14).—Various methods for regulation of 
temperature and combustion are discussed.—S. G.

The A n n e a lin g  o f W ire . 0 .  S. Haskell (Heat-Treat, and Forging, 1934, 
20, 94 -96 ).—The development of furnace equipment, the type of furnace and its 
operation, and the essentials for the good annealing of copper wire are discussed.

The F u nda m enta l F o rm u la  fo r  the  D esign o f E le c tr ic  Furnaces. Goro
Harada (Kogyo Kwagaku Zasshi (J. Soc. Chem. Ind. Japan), 1933, 37, (1);
C. Abs., 1934, 28, 1929).—[In Japanese, with English abstract in supple­
mental binding, pp. 9-10.] A formula for the most favourable electrode dia­
meter is developed on the assumption that CV = constant, where G is the 
current density in amp./cm.2, and V is the actual voltage between electrode tip 
and top. This constant depends on the kind of material processed and the 
reaction temperature in the furnace; it is 355 for grey pig iron (1500°-1550° C.). 
The assumption does not hold for extreme cases. The formula is r =  
■s/K\V 1000/355 X 37t, where r is the electrode radius in cm. and AIT is the 
furnace capacity in kw.—S. G.

fR o c k in g  In d ire c t A rc  E le c tr ic  Furnaces. E. L .  Crosby (Elect. Engineering, 
1934, 53, 132-138).—An illustrated paper dealing with this type of furnace 
which is extensively used in brass and bronze foundries. I t  is claimed that 
the rocking action coupled with a non-oxidizing atmosphere and accurate 
temperature control results in the production of dense and homogeneous 
castings.—S. V. W.

D evelopm ent o f M e ta llu rg ica l H .-F . Furnaces. M. Tama (Z.V.d.I., 1933, 
77, 199-202; Sci. Abs., 1933, [B], 36, 354).-—In general, the larger the furnace 
the lower is the frequency employed. For frequencies above 500~ the current 
generator is a homopolar machine, while for frequencies below 600 ~  a single­
phase heteropolar construction is employed : typical machines of these types 
are described. The construction of the furnaces is described with particular 
reference to the water cooling of the coils and to the copper screening. The
H.-F. condensers are constructed of paper and aluminium foil and are water- 
cooled. Finally, the coreless type of L.-F. furnace is discussed.—S. G.

H eating  o f M etals and A llo ys  by H .-F . In d u c tio n . E. F. Northrup (Elect. 
World, 1933,101, 252-254; Sci. Abs., 1933, [B], 36, 434).—For extremely fast
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heating the induction process is unexcelled as the heat is generated inside the 
material itself instead of being imparted to it from without. To secure the best 
results the metal pieces should have a certain symmetry of form. Large 
diameters are better than small ones. Magnetic material is cheaper to heat 
than non-magnetic. The tonnage to be handled must be sufficient to justify 
the installation of a motor-driven generator to supply current at a frequency of 
500 to 1000 or, in special cases, 5000 ~ .—S. G.

H igh-F re que ncy  In d u c tio n  Furnaces. C. A. Adams, J. C. Hodge, and N. H. 
Mackusick (Elect. Engineering, 1934, 53,194-205).—Gives a brief outline of the 
theory of induction furnaces and the application of the theory to the operating 
characteristics and limitations of such furnaces. From a metallurgical point 
of view the important features are freedom from contamination of the melt, 
high temperature obtainable, and circulation of the molten charge. There is 
a very extensive bibliography.—S. V. W.

* A  Coreless In d u c tio n  Fu rnace fo r  A lte rn a tin g  C urren t o f O rd ina ry  F requency. 
Werner Hessenbruch and Wilhelm Rohn (Stahl u. Eisen, 1934, 54, 77-82).—  
The construction and method of operating a coreless induction furnace with a 
capacity of 1-75 tons are described. The furnace is lined with powdered, fused 
magnesia, which sinters into a shell during the first melt. The cost of lining and 
the action of the current in promoting stirring of the charge are discussed. The 
furnace has been used for melting pure iron and for the refining of chromium- 
nickel steel.—J. W.

1'E lectrica l E q u ipm en t fo r  In d u c tio n  Furnaces. C. C. Levy (Elect. Engineer­
ing, 1934, 53, 43^18).—Frequency converters, switchgear, and condensers used 
in conjunction with induction furnaces are discussed and described. Particular 
reference is made to the advantages and possibilities of water-cooled equip­
ment.—S. V. W.

Furnaces fo r  H ig h  Tem peratures, E specia lly  fo r  Ceram ic Purposes, M e ltin g , 
and Forg ing . H. Masukowitz (Elektrowärme, 1934, 4, 15-18; C. Abs., 1934, 
28, 1603).—Details of construction and operating data are given for furnaces 
which are equipped with a new design of heating unit as described by Junker 
(Z. Metallkunde, 1933, 25, 38-42). This unit is like a ribbon with a reinforcing 
rib in the middle and permits an almost uniform surface heating of the walls 
and roof. A brass-melting furnace for a 100-kg. crucible, with 8-9 castings 
every 8 hrs., consumed only 300 kw.-hrs. per ton of brass when in continuous 
operation.—S. G.

Recent Developm ents in  E le c tr ic  B r ig h t-A n n e a lin g  Furnaces. -------
Tamele (Elektrowärme, 1934, 4, 3-8; G. Abs., 1934, 28, 1605).—Box-type and 
continuous furnaces with and without protective atmosphere for the material 
are described, and details of construction are illustrated.—S. G.

The E le c tric  M e ltin g  and H e a t-T re a tm e n t o f I ro n  and Steel. A. G. Robiette 
(J. West Scotland Iron Steel Inst., 1933, 41, 41-49, discussion, 49-52; and 
(abridged) World Power, 1934, 21, 138-142).—The paper concludes with a 
brief reference to advances in non-ferrous practice.—S. V. W.

In d u s tr ia l E le c tr ic  H e a tin g  X X .— Forced C onvection in  Gases. N. R. 
Stansel (Gen. Elect. Ret., 1933, 36, 549-555).—The effect of velocity and the 
flexibility of its control, together with the penetrating property of gases, make 
forced convection in gases an effective method of heat transfer in many cases. 
The main limitation on this method of heating is the upper limit of about 
650° C. at which fans can be operated although there are ways of overcoming 
this to a certain extent. The theoretical aspect of the subject is considered 
and then a number of forced convection resistance furnaces are described.

—S. V. W.
The P yrop tic  Insp ec tion  W in d o w . Anon. (Glass, 1933, 10, 368).—A brief 

description of the “ Mahon ” inspection window for furnaces.—8. V. W.
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X V I .— R E F R A C T O R IE S  A N D  F U R N A C E  M A T E R IA L S

(Continued from pp. 262-263.)
t  R ecent Research in  Special R efrac to ries . E. Preston (Glass Rev., 1933, 9, 

101 lo T -R e^ew s recent advances in the manufacture of highly refractory 
articlesirompure ,nd „ .gnesi. .nd  n n * t™ o f th e  two oxides. A
new refractory Siemensit with the composition 20-40/0 Cr20 3, 18 30/0 MjU, 
25-40% A120 3, and 8-14% residual matter is also ^  slon
point of this refractory is stated to be greater than 2000 (C. .). b. . W.

A  M ethod fo r  Decreasing the  P o ro s ity  o f C rucib les M ade o f A lu m in a . 
Tomo-o Sato (Kinzoku no Kenlcyu, 1934, 11, 69-76).- In Japanese, with 
English summary.] The porosity of alumina tubes and crucibles may be 
decreased by soaking them with saturated aqueous solutions of magnesium or 
aluminium chlorides or nitrates, drying and heating above 600 C. to produce 
magnesia or alumina in the pores. Crucibles treated in this way can be used 
in a Tammann furnace without fear of contaminating molten metal with 
carbon; they are also fairly resistant to the slagging action of cupnc and
ferrous oxides.—A. R. P. D lnoo „„

M a k in g  H igh-Speed Calrod. C. H. Hannon (Gen. Elect. Rev., 1933, 36, 
409-410).—Briefly describes the production of fused magnesia used in Calrod 
heating units which consist of a Nichrome resistor, concentric with an outer 
metallic tube, with the magnesia insulation between them. Electrically fused 
maonesia, from specially selected calcined magnesia, has an insulation resist­
ance, at 1000° C., six times that of the old grade. The specific resistance of the 
material is given as 11-4 X 106 ohms/in.3 at 1800° F. (982° C.). The power 
consumption is about 1-25 kw.hr per lb. of fused magnesia. The construction 
and application of the Calrod heater units is described in Gen. Elect. Rev., 1933, 
36, 354-360, 411-115 (following abstract).—S. V. W.

The C onstruc tion  and A p p lica tio n  o f C alrod H e a tin g  U n its . I . — The Calrod 
U n it .  I I —  C artridge U n its  and S trip  H eaters. R. M. Cherry and F. E. Finlay- 
son (Gen. Elect. Rev., 1933, 36, 354-360, 411-115).—(I.—) The Calrod type of 
heating element consists of a coiled nickel-chromium resistor insulated from 
the ease by a dense mass of magnesium oxide. Of the numerous applications, 
the melting of soft metal such as tin, solder, and lead is one of the most impor­
tant. Various forms are described. For the cast-in type cast-iron, alumi­
nium, or copper may be used for the outer casting. Some actual furnaces using 
these units are illustrated, and certain particulars regarding this method of 
heating are given. (II.—) Describes a variation of the Calrod unit in which the 
coil of resistor is wound on a suitable former.—S. V. W.

O liv ine  as a R e frac to ry . R. A. Heindl and W. L. Pendergast (U.S. Bur. 
Stand. J . Research, 1934, 12, 215-222; Research Paper No. 645).—Olivines 
representing 3 different deposits in North Carolina and 1 each in California, 
British Columbia, and Russia were tested to determine the possibilities of the 
material as a refractory. The chemical analyses were made on raw materials, 
and linear thermal expansion, sp. gr., P.C.E., and petrographic analyses deter­
minations were carried out on both raw and heated materials. The results 
show that olivine from North Carolina apparently has the necessary properties 
demanded of a high-grade special refractory and that it might be used in 
industrial processes where possible contamination by iron is of no considera­
tion.—S. G.

*T h e  T h e rm a l Expansion o f S ilica  B ric ks . Fritz Fromm (Arch. Eisenhütten- 
wesen, 1933-1934, 7, 381-384).—Five silica bricks of the same manufacture 
with d between 2-38 and 2-44 were tested for thermal expansion up to 1600° C. 
The expansion up to 1400° C. and the growth at 1400°-1600° C. due to the 
quartz transformation were greater the higher the d ; after heating at 1600° C. 
all the samples had d =  2-32. Specimens heated under pressure showed a
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higher d owing to shrinkage of the pores. Conclusions on the behaviour of 
silica bricks in practical use are reached.—J. W.

* A  Note on the P e rm e a b ility  o f R e fra c to ry  M a teria ls  to  Gases. A. Eric J. 
Vickers (J. Soc. Glass Tech., 1933, 17, 93-101).—From measurements of the 
permeabilities and porosities of refractories, it is shown that the porosity 
measurements offer no guide to permeability except in such circumstances as 
are not likely to occur in commercial usage. An apparatus for measuring 
permeability at high temperatures is described, and the influence of tempera­
tures has been measured in the case of some experimental refractories.—S. V. W.

*The  P e rm eab ility  o f R e fra c to ry  M a te ria ls  to  Gases. I . — E xperim ents  w ith  
F irec lay and S ilica  P roducts a t O rd in a ry  Tem peratures. I I . — E xperim ents w ith  
F irec lay and S ilica  P roducts a t Tem peratures up to  500° C. I I I . — E xperim ents 
a t Tem peratures up to  850° C. F. H. Clews and A. T. Green {Trans. Ceram. 
Soc., 1933, 32, 295-318, 319-331; 1934, 33, 21-32).—(I.—) The literature on 
the subject is reviewed and the results are summarized. An apparatus is 
described for measuring the permeability of test-pieces 6 cm. in diameter. The 
rate of flow of air through a specimen is found to be directly proportional to the 
pressure difference up to 8 cm. of water, and probably beyond, and inversely 
proportional to the thickness, providing the pore spaces are uniformly distri­
buted. The results of the permeability measurements for sixteen representa­
tive products in relation to their textures are considered and the uniformity 
of pore distribution in relation to a number of factors, is emphasized. (II.—) 
The permeability to nitrogen of eleven refractory materials has been directly 
measured at temperatures up to 500° C. As the temperature increases the per­
meability decreases in a manner almost independent of the nature of the 
material and the value of the permeability coeff. at ordinary temperatures. 
The decrease is accounted for, almost quantitatively, by the increase in the 
viscosity of the gas with increase in temperature. (III.—•) The permeability 
to nitrogen of thirteen refractories between 500° and 850° C. has been measured. 
The results have followed the same general rules as those observed for tempera­
tures up to 500° C. The reduction in permeability produced at 1000° -1350° C. 
has been calculated.—S. V. W.

tR e fra c to ry  M a te ria ls , T h e ir P e rm e a b ility  to  Gases. E. Preston (Glass Rev., 
1934,10,10-13).—A brief consideration of the subject with particular reference 
to the work of Clews and Green, Trans. Ceram. Soc., 1933, 32, 295-318, 319- 
331 (preceding abstract).—S. V. W.

*The S ignificance o f P e rm e a b ility  to  Gases in  R e la tio n  to  the  T e x tu re  and 
In d u s tria l Usage o f R e fra c to ry  M a te ria ls . F. H. Clews and A. T. Green (Trans. 
Ceram. Soc., 1934, 33, 56-72).—An attempt is made to illustrate the additional 
useful information that measurements of the permeability to gases can yield, in 
regard to the structure and texture of refractory materials. In particular, 
attention has been paid to the relation of the permeability of gases to the 
mechanism of corrosion in different types of industrial service.—S. V. W.

*The A c tio n  o f Carbon M onox ide  on R e fra c to ry  M a te ria ls . I . — E xperim en ts  
on the D is in teg ra tio n  o f F ire c la y  P roducts by Carbon M onox ide . I I . — F u rth e r 
Experim ents on the  D is in te g ra tio n  o f F ire c la y  P roducts  by Carbon M onox ide . 
W. Hugill, H. Ellerton, and A. T. Green (Trans. Ceram. Soc., 1933, 32, 533- 
542, 543-550).—(I.—) The literature is reviewed and an apparatus for studying 
the effect of carbon monoxide at 420° C. is described. There does not seem 
to be any direct relationship between the tendency to disintegrate and the 
amount of “ iron” in the brick as determined by chemical analysis, although 
the amount of ferruginous matter which can be separated by bromoform 
appears to have some effect. (II.—) Tests for 200 hrs. at 420° C. on eleven 
fireclay products have been carried out. Only three resisted disintegration. 
The character of the iron compounds present is the most important factor 
influencing disintegration.—S. V. W.

Y 2
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f933 1934 7e50o *12).-T h e  determination of zirconia is improved and simpli­
f i e d  ¡ n d t  new procedure for the complete analysis of zircomferous refractories

iS *  The ' Chem ical E xa m in a tio n  o f R e fra c to ry  M a te r ia ls . - V I .  The D e te rm in a - 
«ion 0,  A lu m in a  i . , C t o * » 4  « « ; H  J ^ v a n

• lK h .m lc « l Examination oi R.ir.ctoiy Material,. V ^-tortom A om  and 
Carbon Bricks [and Graphite]. H. J. van Royen and H. Grewe (Arch. 
E isZ m m w esen  1933-1934, 7, 5 1 3 - 5 1 6 ).-Standard procedures are recom­
mended for the determination of carbon and of the water-absorptive power of 
graphite, and for the complete analysis of silicon carbide bricks, carbon bricks,
and graphite. Examples are given. J. W. -

*T h e  C a lcu la tion , F ro m  T h e ir P hys ica l Constan s o the  Resistance of 
R efracto ries to  Tem pera tu re  Changes. K. Endell (Glastech. Ber., 1933, H ,  
17 8 - 1 8 2 ).—The resistance of refractories to temperature changes has been 
calculated by Norton’s modified formula from the physical and mechanical 
constants. The results are in relatively close agreement with those obtained 
experimentally by determining the number of quenches from 950 G. in cold 
water which produce the first signs of cracking. J. W. A , D

Some Uses o f R e fra c to ry  M a te ria ls  in  the  F o u n d ry . J. G. A. Skerl (Proc. 
Inst. Brit. Found., 1932-1933, 26, 566-592; discussion, 592-596).—See J. Inst. 
Metals, 1933, 53, 384.—S. G.
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X V I I . — H E A T -T R E A T M E N T

(Continued from pp. 263-265.)

The A n n e a lin g  o f D u ra lu m in  W ire . S. D. Zypurdejew (Metallurg (The 
Metallurgist), 1933, 8, (6), 50-52; C. Abs., 1934, 2 8 ,1640).- [In Russian.] The 
best results are obtained by heating to 370°-^400° C. for 2—3 hrs., cooling m the 
furnace to 250°-70° C. and then cooling in air. This gives a tensile strength of 
22-23 kg./cm.2 and an elongation of 17-18%.—S. G.

*  In flu ence  o f T h e rm a l T re a tm en t and H a rd en in g  on the  M a gne tic  P roper­
ties o f C o p p e r-N icke l-Iro n  A llo ys . I. Antik and B. G. Lifschitz (Fisitschesh 
Zhurnal, B, Zhumal tehnicheskoi Fiziki, 1933, 3, 765-770; Chem. Zentr., 1934, 
1 0 5 ,1, 2033).—By annealing at 1200° C. instead of at 800° C. before tempering 
or hardening the homogeneity and grain size are increased, and thereby the 
permeability is improved and the coercivity reduced. Rapid cooling after 
hardening has the opposite effect, probably owing to the development of 
internal stresses.—A. R. P.

X V I I I . — W O R K IN G

(Continued from pp. 265-266.)

On Some Precautions fo r  A v o id in g  L o ca l E lem en ts  in  the  W o rk in g  of 
A lu m in iu m . H. Röhrig (Korrosion u. Metallschutz, 1933, 9, 332-334).—To 
prevent inclusions of small particles of foreign metals during rolling and
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drawing of aluminium, it is recommended to pickle the sheet or wire in dilute 
caustic soda, rinse in water, dip in nitric acid, and again rinse; these operations 
should be done at one or more intermediate stages of the working. Removal of 
casting skins is also advisable, since most deleterious impurities tend to segre­
gate towards the surface, there forming inclusions which encourage pitting 
under corrosive conditions.—A. R. P.

The In fluence  o f A n tim o n y  and B is m u th  on the  W o rk a b ility  o f Copper B olts . 
S. D. Zypurdejew (Metallurg (The Metallurgist), 1931, (6), 875-882; Chem. 
Zentr., 1934, 105, I, 2343-2344).—[In Russian.] Copper containing less than 
0-1% antimony and 0-006% bismuth can be rolled hot to 7 mm., but with 
0-01% of each of these metals fracture occurs. For hot-rolling to 53 mm. the 
upper limits of these impurities are 0-24% antimony (with less than 0-005% 
bismuth) and 0-01% bismuth (with less than 0-01% antimony). Similar 
limits hold for cold-rolling. Normal properties of 2 mm. wire are obtained 
only when both impurities are less than 0-005%.—A. R. P.

*Studies o f the  W ire -D ra w in g  Process. IV .— A ng le  and C ontour o f the D ie .
E. L. Francis and F. C. Thompson (Carnegie Schol. Mem., Iron Steel Inst., 1933, 
22, 1-13).—With straight tapered dies, the best angle for most work is 6°; 
deviations from this angle in either direction sets up a greater frictional loss. 
Where the reduction is small, a smaller angle is necessary, especially with 
harder materials, in order to obtain the necessary length of bearing; but even 
in this case, the angle should be as near 6° as possible. With a rough, hot- 
rolled rod, where efficient lubrication is difficult, the angle may be 10°-11°, or, 
alternatively, a radial taper die, giving the necessary high angle of die when 
the metal first enters and decreasing to about 6° at the point of exit, may be 
used. It is probable that the parallel portion of the die at the exit end will 
entail the use of a higher tension, against which must be set off the increased 
life of the die before resetting. This work refers only to tungsten carbide dies, 
but the optimum conditions for steel dies are probably about the same. It 
appears that the die angle is not affected by the speed of drawing, the nature of 
the lubricant, or the carbon content of the steel, so long as the steel is not of the 
austenitic type. For the latter, a plain cone of 5°-5 ¡¿° angle appears to be the 
best. The reduction of area has a small effect, 5J° being the best angle for a 
35% reduction, and 6° for 20%. The work recorded was carried out on material 
of essentially one size; it does not follow that the ideal angle of die will be the 
same for all values of the original area. Cf. J. Inst. Metals, 1933, 53, 163.

—J. H. W.
^Studies o f the W ire -D ra w in g  Process. V .— E xperim en ts  w ith  a R o ta tin g  

Die (w ith  Appendix : The M echan ica l P roperties o f W ire  D ra w n  Th rou gh  
S tationary and R o ta tin g  D ies). E. L. Francis, H. Greenwood, and F. C. 
Thompson (Carnegie Schol. Mem., Iron Steel Inst., 1933,22,15-30).—Linicus and 
Sachs (Mitt. Material., Sonderheft 16, 1931, 38) suggest that with rotating dies 
the drawing loads are lower than with still dies, owing to the smaller frictional 
loss. This was found to be the case only at low drawing speeds. At higher 
speeds, the loads become greater with the rotating dies, and L. and S.’s hypothe­
sis must be abandoned. An alternative explanation is not put forward, but it is 
tentatively suggested that Lonsdale’s work (Phil. Mag., 1929, 8, 703 ; 1931,11, 
1169) on the elongation of wires under combined tension and torsion may have 
some bearing on the problem. In an appendix, the mechanical properties and 
recrystallization of wire drawn through stationary and rotating dies are com­
pared, and it is concluded that there is very little, if any, difference in the 
mechanical properties, structure, recrystallization temperature, and rate of 
subsequent grain gro-wth of wires drawn by the two methods, but the surface of 
wire drawn through rotating dies was in all cases more highly polished, and 
remained perfectly straight without any cast. Cf. preceding abstract.
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F. C. T. replied, attempts have been made to analyze mathematically the forces 
involved in wire-drawing and to advance a theoretical explanation of the 
observed phenomena.—A. R. P.

The D ra w in g  o f Z in c  Sheet. Anon. (Illust. Z. Blechinclustrie, 1934, 63, 4 0 8 -
4 0 9 ) . Suitable compositions are indicated for zinc intended for deep-drawing.
The cadmium content should not exceed 0-5%. According to the treatment of 
the material subsequent to drawing, optimum diameter ratios are given for 
drawing rings and blanks. Appropriate materials are suggested for rings, the 
preparation of which is described, with precautions intended to obviate certain 
defects in the finished pieces.—P. M. 0. R.

Research on M a ch in in g  Exped ites W o rk . W. Leyensetter (Maschinenbau, 
1932, 11, 221-223).—Modern machining practice demands, on economic 
grounds, an increasing use of light rather than heavy cutting, and investiga­
tion on machinability, wear, waste, and surface finish becomes necessary, the 
results obtained using heavy cuts being inapplicable to light-cutting practice. 
The significance and derivation of the “ cutting coefficient ” are discussed. 
The application of the pendulum process to investigations of wear and machin­
ability is described.—P. M. C. R.

*D ia m o n d -Im p re g n a te d  Carboloy. George F. Taylor (Gen. Elect. Rev., 1934, 
37, 97-99).—Describes an interesting development in the manufacture of hard 
cutting tools in which diamond is embedded in Carboloy. Even in tools, such 
as wire-drawing dies, it is advisable to set the single stone in Carboloy because 
the coeff. of expansion of the two are very close together, and the good thermal 
contact obtained results in a greater dissipation of the heat generated when the 
tools are in use. At present diamond-impregnated Carboloy is used principally 
for dressing emery wheels. The method of manufacture and certain other 
applications are briefly described. [Note : Carboloy is the American counter­
part of Widia.]—S. V. W.

M e ta l F in ishes Used in  M odern  A rch ite c tu re . S. Wernick (Metallurgia, 1934, 
9, 191-192).—The basic principles underlying metal finishing and the value of 
various finishes as regards durability and general efficiency of a structure are 
discussed. The processes discussed in considering these principles are 
Sherardizing, Calorizing, chromizing, spraying, and anodic oxidation, and it is 
stated that in the future anodizing will be one of the most useful adjuncts to 
the architect and builder who wishes to make use of aluminium for con­
structional purposes.—J. W. D.

X IX . - C L E A N I N G  A N D  F IN IS H IN G

(Continued from p. 266.)
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Baked Fin ishes on D ie-Castings. C. F. Scribner (Indust. Finishing, 1934, 
10, (4), 39^40; C. Abs., 1934, 28, 2550).—Practical suggestions for obtaining 
better finished products are given.—S. G.

X X .— J O IN IN G

(Continued from pp. 266-269.)
L ig h t M e ta l R ive ts .— II.—III. K. Guler (Z. Metalllcunde, 1934, 26, 65- 

67, 90-91).—Cf. J. Inst. Metals, 1933, 53, 669. (II.—) Tolerances for the 
dimensions of the riveting wire, rivet, and boring for various types of rivets are 
tabulated and some practical hints are given. (III.—) Directions are given for 
the determination of the shear strength, tensile properties, hardness, and com­
pressibility of riveting wire of age-hardenable aluminium alloys, e.g. Avional.

—M. H.
tH ig h -S tre n g th  L ig h t A llo y  R ive ts . Anon. (Metallurgist (Suppt. to Engineer), 

1934, 10, 108-110).—A summary and critical discussion of papers by G. W. 
Akimov, Korrosion u. Metallschutz, 1932, 8, 309-313 (see J. Inst. Metals,
1933, 53, 355), and by M. Abraham, Z. Metalllcunde, 1933, 25, 203-206 (see 
J. Inst. Metals, 1933,'53, 695).—R. G.

♦Soldering, B raz ing , and A utogenous Soldering. C. V. Boys (J. Sci. Instru­
ments, 1934, 11, 105-111).—A general article, describing practical methods of 
soldering, brazing, and welding (lead burning) developed by the author for 
different purposes, chiefly connected with the construction of instruments. 
Soft soldering, fluxes, sweating, brazing, silver-soldering, and lead burning are 
dealt with, and also the design of instruments where soldered joints are 
required.—W. H.-R.

On the P roper Use o f C erta in  S oft-S o ldering  A llo ys . Anon. (Illust. Z. 
Bleehindustrie, 1934, 63, 409-410).—The selection of a solder is influenced not 
only by its setting properties, but also by its tendency to form compounds with 
the basis metal, by its strength, and in some cases by its electrical conductivity. 
Suitable compositions are recommended for general purposes, for high tensile 
strength, and for electrical work: in each case variations are indicated for 
different basis materials. The importance of proper cleaning and of selecting 
a suitable flux is emphasized.—P. M. C. R.

C adm ium -Z inc  Solder. -----  ((British) Air Min. Specification No.
D.T.D. 221, 1933, 1 p.).—S. G.

Recent Experience in  W e ld in g  D u ra lu m in . Anon. (Illust. Z. Bleehindustrie,
1934, 6 3 ,408).—Gas welding is preferred to electrical welding on account of the 
high working temperature involved in using the latter : intense local heating 
without burning can be effected by proper adjustment of the flame. Details as 
to flux and flame control are given for the oxy-acetylene welding of thick 
Duralumin sheet.—P. M. C. R.

Five Per Cent. M a g n e s iu m -A llo y  W e ld in g  Rods and W ire .  ((British)
Air Min. Provisional General Specification No. D .T .D . 2 0 2 ,1932,1 p.).—Covers 
the material generally known as “ MG 5 ” alloy, which is suitable for welding 
“ MG 7 ” alloy. The sp. gr. of this alloy is between 2-63 and 2-7.—S. G.

W eld ing o f Lead. Ch. Schlingmann (Maschinenbau, 1933, 12, 299-300; 
and (abstract) Z. Metalllcunde, 1934, 26, 93).—The rate of production of butt- 
welded and welded spigotted joints in lead tubes of different diameters is 
tabulated as a base for the calculation of welding costs.—M. H.

The W e ld ing  o f M one l M e ta l and N icke l. Anon. (Welding Ind., 1934, 1, 
369-371; 2, 84r-86).—For oxy-acetylene welding, the great importance of 
accurate flame control is emphasized. A slightly reducing flame is recom­
mended. The best flux is considered to be powdered boric acid, which may be 
sprinkled on the part to be welded or made into a saturated solution in alcohol. 
Sheets thinner than 18 G. are butt-welded without filler rod by flanging the 
edges. The edges of thicker sheets should be chamfered at 45° C. and welded
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The importance of the plasticity of a material is explained; it is pointed out 
that stress concentration in a drilled tensile test-piece causes it, when made of 
brittle material, to fail at a lower stress, calculated on the reduced area, than 
does a solid test-piece of the same area. Moreover, a ductile material fractures 
in a “ brittle ” manner under repeated stressing so that drilled test-pieces have 
lower fatigue strength than solid specimens of equivalent area. In the in­
vestigation of welded joints, fatigue tests give more useful information than the 
tensile test. For example, “ undercut ” in arc welds produces stress concen­
tration which lowers the fatigue strength, although little effect can be noticed 
on the tensile strength. Incomplete penetration and flaws have similar effect. 
The more even distribution of stress, produced by inclining the weld to the 
direction of stressing, is found to be an advantage. The possibility of im­
perfections even in welds produced under the best conditions led to the use of 
straps welded across butt-joints. Although these reduce the deformation and 
static stress which may occur in the butt-weld, it is found that stress concen­
tration occurs at the ends of the straps, with little effect on the tensile, but 
serious effect on the fatigue strength. The use of these straps is therefore con­
sidered unnecessary except as a support for poor butt-welds. Various designs 
are reviewed, their object being to reduce the stress concentration. In the 
discussion, Hoeffgen described tests on joints between steel plates made by 
two straps on opposite sides, sandwich fashion, secured by fillet welds parallel 
to the straining axis of the test-piece, the stress thus being transmitted through 
four fillet welds on each side of the joint I t was found that higher tensile 
strengths were obtained with short than with long fillet welds. H. considers 
that the latter impede plastic flow of the parent material and consequently 
cause uneven stress distribution. O. Bierett discussed the effect of raising the 
mean stress in fatigue testing welded joints (in steel) of various designs.

—H. W. G. H.
Stress D is tr ib u tio n  in , and S trength  o f, F ille t-W e ld e d  Jo in ts . G. Bierett and

G. Gruning (Elektroschweissung, 1934, 5, 33-34).—The stress distribution in a 
butt-cross joint and two strapped joints, one having 45° fillets and the other 
30° fillets, was investigated by elongation measurements in test-pieces cut out 
of solid sheet to the shape of the welded joints. In this way, the effects of 
heterogeneity of the material were eliminated. Fatigue tests were also made 
on similar ‘ ‘ solid ’ ’ specimens, and these confirmed the conclusions reached from 
the stress-distribution experiments. I t  was found that the fatigue-strength of 
one of these specimens was no greater than that of the corresponding welded 
joint.—H. W. G. H.

The C ontro l o f A utogenous W e ld in g . Anon. (Machine modeme, 1934, 38, 
115).—Cf. Met. Ahs., this volume, p. 210. The findings of the Committee on 
Welding Technique appointed by the Verein Deutscher Ingenieure are 
considered and criticized.—P. M. C. R.

Physica l Side o f E le c tr ic  A rc  W e ld in g . E. Westman (A.S.E.A. Journal 
(Allmanna Syenska Elektriska A.B.), 1932, 9 , 158-160; Sci. Ahs., 1933, [B], 36, 
146).—The inter-electrode gaseous conditions which exist during the forma­
tion of an arc are discussed and the behaviour of the arc when the anodes and 
cathode are relatively displaced is illustrated. Oscillograms show the ad­
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vantage of the inductive welding circuit over the non-inductive method with 
regard to the stability of the arc produced.—S. G.

A to m ic -P h ys ica l Bases fo r  the  Phenom ena o f the  W e ld ing  A rc . H . v.
Conrady  (Elektroschweissung, 1934, 5, 21-23).— The electronic structure of the 
atom is briefly described with particular reference to its behaviour in the 
electric arc The zones existing in a d.c. arc are explained and a theory is 
suggested to account for the transfer of metal in the welding arc, especially m 
the case of overhead welding, for which the “ pinch effect ” theory is considered

^  A to m ic  A rc  W e ld in g  and I ts  A pp lica tions . J. A. Dorrat (Metropolitan- 
Vickers Gazzette, 1933, 14, 100-110).—Cf. Met. Abs., this volume p. 43 - S  G.

The P erfo rm ance D ia g ra m  o f A cety lene A ppara tus. Gottfried Lottner 
(Autoqene Metallbearbeitung, 1934, 27, 49-54).—An apparatus is described for 
testing the load-capacity of acetylene generators. These are classified into 
various types, according to the method of gasification and the kind of gas­
holder- an example of each type is illustrated diagrammatically and its per­
formance under load is shown by curves giving the pressure in the gasification 
chamber, the gasholder, and the burner tube, during the gasification of a 
charge and under a constant load.—H. W. G. H.

[C on tribu tio n  to ] the  Q uestion o f Testing In je c to r  B low pipes. E. Streb and 
H. Kemper (Autogene Metallbearbeitung, 1934, 27, 54-58). I t  is pointed out 
that heating of the nozzle during welding causes an alteration in the proportion 
of oxygen to acetylene flowing through an injector blowpipe. The maximum 
variation which can be permitted without detrimental effect on the quality or 
economy of welding is considered to be from 1 : 1 to 1-2 : 1. Previous re­
searches on the subject are criticized. A testing apparatus is described by 
which the effect of increase of pressure at the burner nozzle and the acetylene 
pipe-line pressure can be observed. It is found that the influence of nozzle 
temperature on gas ratio is reduced by increase in pressure of acrtydene^ ^

Gas R a tio  and Shape o f F la m e  o f an In je c to r  B low p ipe  w ith  V a ry in g  A cety lene 
Pressure in  the Supply P ipe. Eduard Sauerbrei (Autogene Metallbearbeitung,
1934 27 59-62). The supply from an acetylene generator is rarely at constant
pressure’.' An apparatus is described for determining the effect of variations on 
the proportion of oxygen to acetylene in the flame and the resultant form of the 
latter. It is found that pressure variations in the acetylene supply have less 
effect as the average acetylene pressure is increased. Pressures in the injector 
chamber and at the nozzle are found to be independent of the acetylene supply 
pressure, and are always the same for a given gas ratio and flame form. JLhe 
acetylene supply pressure is measured before the control valve of the blow­
pipe.—H. W. G. H . ____________

X X I — IN D U S T R IA L  U S ES  A N D  A P P L IC A T IO N S

(Continued from pp. 269-274.)

A lu m in iu m  Castings fo r  T ra m ca r Bodies. E. R. L. FitzPayne (Modern 
Transport, 1934, 31, (785), 12).—The specification is quoted for the material ot 
light-alloy body castings used in a tramcar which has been in satisfactory 
service in Edinburgh for 2 years. A table gives the variation in properties ot 
the sand-cast, and in 2 cases, the chill-cast alloy as supplied by 6 tendering 
firms, together with the cost per lb. The chemical analysis of the alloy 
chosen was: silicon 11-5-12-3, manganese 0-3-0-5, magnesium 0-4-R6, iron 
less than 0-5, other metals less than 0-1%, remainder aluminium. P. C-

D evelopm ent o f M odem  Passenger Coaches on the  G erm an State R a ilw a y .
  Stroebeand Wiens (Organ Fortsch. Eisenbahnwesens, 1932, 87, (2/3),
4-40).—Coaches for use on urban lines utilize Lautal, Skleron, and Silumin 
wherever possible, steel being employed only for the most heavily stressed



326 Metallurgical A bstracts V o l . 1

members. The concomitant variations in design are discussed, and the 
mechanical problems involved in the adoption of light alloy construction are 
summarized.—P. M. C. R.

Ten Years’ Use of Aluminium L ig h t A llo ys  in  A m e rica n  R a ilro a d  and T ra m ­
w ay C onstruction .  Theobald (Glasers A nn ., 1934, 114, 21—22).—J. W.

H eavy B ridge  F lo o r Replaced w ith  A lu m in iu m . J. P. Growdon, Ross M. 
Riegel, and R. L. Templin (Civil Eng., 1934, 4, 113-117).—The steel and wood 
floor of Smithfield Street Bridge, a 50-year-old bridge in Pittsburgh, Pa., U.S.A., 
was replaced with 340 tons of aluminium alloy, reducing the dead load by more 
than 1 ton per lineal foot, and extending the estimated useful life of the bridge 
by 25 years. A battle-deck floor was designed on the basis of measurements on 
test-panels under H-20 loading, checked by service tests. Heat-treated 
“ 17 ST ” alloy was used for the floor, “ 4 SH ” alloy for the top rail and 
balusters, and “ 53 ST ” alloy for the bottom rail and posts. Painting is  not 
necessary.—J. C. C.

The G rid  a t W o rk  [A lu m in iu m  C onductors]. J . D . Peattie (Electrician, 
1933, 110, 546-547 ; Sci. Abs., 1933, [B], 36, 514).—Outlines experience in 
operation and maintenance over a period of 4 years since the first 132 kv. line 
was put into service. Tests on steel-covered aluminium conductors removed 
from lines show that no appreciable mechanical or electrical deterioration has 
taken place. Even in industrial atmospheres the dark deposit which quickly 
forms over the strands provides a good protective coating. Conductor joints 
both of Continental and British design have proved thoroughly reliable, 
except for a small number made of an aluminium-zinc alloy which became 
unstable. The latter have been replaced by others of a l u m i n i u m —m a g n e s i u m  

alloy or of pure aluminium.—8. G.
Some Experiences in  the  Use o f A ld re y  fo r  Overhead Conductors. Maurice 

Thomas (Confèrence internat, des Grands Réseaux électriques à haute tension, 
(Preprint), 1933, (June), 15 pp.).—See Met. Abs., this volume, p. 215.—S. G.

A lu m in iu m  R ound Seamless T u b ing . --------- (U.S. Federal Specifications
Board, Federal Specification No. W W -T -7 8 3 , 1933, 10 pp.).—S. G.

H a lf-H a rd  A lu m in iu m  A llo y  Sheets and S t r i p s .  ((British) A ir  M in.
Specification No. D .T .D . 209, 1933, 3 pp.).—Covers the aluminium alloys con­
taining in each case not more than magnesium 3-0, manganese 1-5, iron 0-75, 
and silicon 0-75%, and having a sp. gr. of 2-70.—S. G.

A lu m in iu m  A llo y  (A lu m in iu m -C o p p e r-M a g n e s iu m -M a n g a n e se ) B ars , Rods, 
Shapes, and W ire .    (U.S. Federal Specifications Board, Federal Speci­
fication No. Q Q -A -3 5 1 , 1933, 10 pp.).—S. G.

A lu m in iu m  A llo y  (A lu m in iu m -C o p p e r-M a g n e s iu m -M a n g a n e se ) P lates and 
Sheets. (U.S. Federal Specifications Board, Federal Specification No.
Q Q -A -3 5 3 , 1933, 9 pp.).—S. G.

A lu m in iu m -M a n g a n e se  A llo y  Sheets and S trips.  ((British) A ir  M in.
Specification No. D .T .D . 213, 1933, 3 pp.).—Deals with the aluminium alloy 
containing not more than manganese 1-5, iron 0-75, silicon 0-6, and copper
0-15%, and having a sp. gr. of 2-70.—S. G.

A lu m in iu m  A llo y  (A lu m in iu m -M a n g a n e se ) B ars, Rods, Shapes, and W ire .
 (U.S. Federal Specifications Board, Federal Specification No. Q Q -A -3 5 6 ,
1933, 10 pp.).—S. G.

A lu m in iu m  M agnesium  A llo y  Castings [B irm a b r ig h t].   ((British) A ir
M m . Specification No. D .T .D . 165, 1933, 3 pp.).—Covers the alloy generally 
known as Birmabright, sp. gr. 2-68—S. G.

10%  S ilic o n -A lu m in iu m  A llo y  Castings.   ((British) A ir  M in. Speci­
ficationNo. D .T .D . 231, 1934, 3 pp.).—Covers the material generally known as 

M.V.U. alloy.—S. G.
nlu,În iS i Vm  ^o r In s u la tin g  Purposes. G. P. Crowden (Lancet, 1934, Jan.

, Bull. B .N .F .M .R .A ., 1934, (65), 3).—Reinforced aluminium foil (asbestos, 
&c., covered on both sides by aluminium foil) fixed so as to divide the air space
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across which transference of heat tends to take place, has been found to have 
good insulating properties. This is illustrated by laboratory experiments and 
by service tests in Egypt in huts, tents, trains, and ambulances, and with food- 
containers and tropical helmets, as well as on board ship.—S. G.

A lu m in iu m  Powders and A lu m in iu m  P a in ts . Franz Friedrich (Metallbörse, 
1934, 24, 162-163, 194-195).—A survey of the methods of production, proper­
ties, and uses of these products.—A. R. ff.

B e ry lliu m  A llo ys  in  W a tch m a k in g . André Donat (Machine moderne, 1933, 
27, 574-575).—The alloys of copper with up to 3% beryllium possess high 
tensile strength and elasticity, considerable hardness and incorrodibility, and 
are non-magnetic. Their possible applications as watch and clock parts are 
enumerated. The hardening of Elinvar by the addition of beryllium produces 
a non-magnetic alloy (Nivarox) possessing superior mechanical and thermal 
properties to those of Elinvar, and hence a valuable material for springs.

—P. M. C. R.
Tentative Standards fo r  Copper in  S em i-F in ished P roducts. O u tlin e  1 fo r  

D IN  E 1787. German Committee for the Standardization of Non-Ferrous 
Metals (Z. Metallkunde, 1934, 26, 94).—Copper for sheets, tubes, &c. : copper 
at least 99-4%, oxygen, not more than 0-1%. Copper for firebox plates, stays, 
&c. : copper at least 99-0%, arsenic, arsenic +  nickel, and oxygen, not more 
than 0-50%, 1'0%, and 0-1%, respectively. In both cases the content of 
antimony, selenium -f- tellurium, bismuth, sulphur, and aluminium should not 
be more than 0-08%, 0-01%, 0-01%, 0-05%, and 0-01%, respectively.—M. H.

A lu m in iu m -B ro n z e  D ie-C astings. -------  ((British) Air Min. Specification
No. D .T .D . 1 7 4 ,1933, 2 pp.).—S. G.

A lu m in iu m -N ic k e l- I ro n  B ronze B ars, S tam pings, and Forg ings. -------
((British) Provisional Air Min. Specification No. D .T .D . 197, 1932, 3 pp.).— 
Covers the alloy generally known as “ Superston L. 189 bronze.”—S. G.

Cadm ium -Copper A llo y  W ires  and S trips. — —  ((British) Air Min. Speci­
fication No. D .T .D . 208, 1933, 3 pp.).—S. G. 

Lead-B ronze In g o ts  and B ars  (S u itab le  fo r  B earings).  ((British) Air
Min. Specification No. D .T .D . 229, 1934, 1 p.).—S. G.

H a rd -D ra w n  P hosp ho r-B ronze  Bars.  ((British) Air Min. Specification
No. D .T .D . 78A , 1933, 3 pp.).—Supersedes specification No. D.T.D. 78.—S. G.

H a rd -D ra w n  P h o sp ho r-B ronze  Tubes.  ((British) Air Min. Specifica­
tion No. 79A, 1933, 2 pp.).—Supersedes specification No. D.T.D. 79.—S. G.

Design and M a n u fa c tu re  o f Te lephone Cables. F. H. Buckland and R. H. 
Franklin (Inst. Post Office Elect. Eng. Paper No. 144, 1933, 1-52; Sei. Abs., 
1933, [B], 36, 526).—The paper is divided into two parts, design, and manu­
facture. The second part deals among other matters with wire-drawing, 
materials, and lead-covering.—S. G.

Cadm ium A llo y  In g o ts  (S u itab le  fo r  B earings). -------  ((British) Air Min.
Specification No. D .T .D . 217, 1933, 1 p.).—S. G.

M a rk in g  o f G o ld -F ille d  and R o lled -G o ld  P la te  A rtic le s  o th e r tha n  W atchcases. 
(U.S. Dept. Commerce, Bur. Stand., Commercial Standard CS 47 -34 , 1934,
1-10).—The standard of rolled-gold or gold-filled demands that the gold 
coating of the article shall be at least 10-carat, and that the proportion by 
weight of.this coating shall be marked on the article, thus 1/10-12 k. gold-filled 
implies that the base metal is covered on one or more surfaces with a gold alloy 
of 12-carat fineness, and that the coating comprises one-tenth of the total weight 
of the article.—A. R. P.

M anufactu re  and Technique o f E .H .T . Cables. M. Ding (Bull. Soc. beige 
Elect., 1933, 4 9 ,105-127 ; Sei. Abs., 1933, [B], 36, 332).—Progress made during 
the past 20 years is summarized. Consideration is given to materials of con­
struction—sheath, armouring, and dielectric. The characteristics of the 3-core 
Hochstädter, and 1-core cable are discussed, and losses in sheaths and armour­



ing of 1-core cables are tabulated. Methods of bonding sheaths to reduce
sheath losses are described.—S. G- . Kritioh'i Air Min Sveci-

W h ite  M e ta l Ingo ts  (Suitable fo r  B earings).  ((British,) A ir  M m . bpen
fication No. D .T .D . 214, 1933, 1 p .)—i3. G.   ((British) Air

M agnesium  A llo y  Sheets (n o t S u itab le  fo r  W e ld in g ). ((British) A ir
Min. Specification No. D .T .D . 120, 1933, 2 PP-);—*•. „  _. T _

M agnesium  A llo y  B ars.  ((British) Air Mm. Specification No. D .T .D .

1 ̂ H e a t-R e s is t in g  A llo ys  [K a n th a l] .  J. H. Russell (Elect. Times, 1933,8 4 ,183- 
184; Sci. Abs., 1933, [B], 36, 627).—Refers particularly to the use of the new
aluminium-chromium-cobalt-iron alloys, known as Kanthal, in the manu­
facture of heating elements for electric fires. These alloys, it is stated, possess 
decided advantages over the old 80 : 20 nickel-chrommm alloys There are 
3 types of Kanthal—Al, A, and D. Of these Kanthal D is the best for

H ig h  N icke l-C opper A llo y  Sheets [M o ne l M etalJ. —  ((British) Air Mm. 
Specification No. D .T .D . 10B, 1933, 2 pp.).—Supersedes specification No.
D.T.D. 10A.—S. G. , _

H ig h  N icke l-C opper A llo y  H o t-R o lle d  o r Forged B ars , S tam pings and Fo rg-
ings [M o ne l M e ta l). --------  ((British) Provisional Air Mm. Specification No.
D .T .D . 192, 1932, 3 pp.).—S. G.

C old-R olled o r C o ld -D raw n and A nnea led  H ig h  N icke l-C op pe r A llo y  Bars
(Suitable fo r  Cold-Bending) [M o n e l M e ta l].  ((British) Provisional Air Mm.
Specification No. D .T .D . 196, 1932, 3 pp.).—S. G.

H a rd -D ra w n  H ig h  N icke l-C opper A llo y  B ars [M o n e l M e ta l]. — —  ((British) 
Provisional Air Min. Specification No. D .T .D . 2 0 0 ,1932, 3 pp.). S. G.

H ig h  N icke l-C opper A llo y  Rods, W ire  and R ive ts  [M o n e l M e ta l]. -------
((British) Air Min. Provisional Specification No. D .T .D . 204, 1932, 2 PP-)-

—S. G.
A p p lica tio n  o f N ic k e l- I ro n  A llo ys  to  M odern  C u rre n t T ransfo rm ers .^  B .

Hague (Elektrotech. u. Masch., 1933, 5 1 ,208-211; Sci. Abs., 1933, [B ] ,  36, 510). 
—Although silicon steel has low losses and a high permeability at low indue- 
tions, its exciting ampere-turns are sufficiently large to cause considerable ratio 
and phase-angle errors. With a corresponding size of nickel-iron core trans­
formers, however, the necessary lines of force can be obtained with only to 
j’ij of the ampere-turns, with a corresponding reduction of these errors. The 
50% nickel-iron alloy developed for current transformers is known as Hipernik 
and has a maximum permeability of 70,000 and an initial permeability of 
3000 : the hysteresis loss at 10,000 gauss is 220 ergs/cm.3/cycle and the resist­
ance is 46 microhms/cm.3 at 20° C. Alloys with about 78% nickel are known 
as Permalloys, the most important of which is Mumetal, which is an alloy of 
nickel 76, iron 17, copper 5, and chromium or manganese 2%. The highest 
permeability is from 45,000 to 100,000 and initial permeability from 12.000 to 
30,000; the total iron loss at 5000 gauss and 50 ~ is 0-1 watt/kg. and the 
resistance is 43 microhms/cm.3.—S. G.

S ilve ring  o f M ir ro r  Surfaces by Cathode S pu tte ring . M. Romanova, A. 
Rubcov, and G. Pokrovskii (Dokladi Alcademii Nauk U.S.S.R. (Compt. rend. 
Acad. sci. U.S.S.R.), 1934, 1, 15-16 (in Russian); 17-18 (in German); 
C. Abs., 1934, 28, 2277).—Silvering was carried out in a hydrogen atmosphere 
of 0-05 mm. with a current of 15-20 ma., and a potential of 1400 v. Mirrors 
obtained had a reflectivity of 98% (normal-93%) only very slowly decreasing. 
Partly transparent mirrors absorbed less than 1% of incident light.—S. G.

The Fery-C arbone D ry  T in  A c c u m u la to r. C. J . V. Fery (Tech. Publ. 
Internat. Tin Research and Development Council, 1934, [C], (1 ), 1-5).-— The 
accumulator described uses electrodes of tin and lead peroxide, respectively, in 
sulphuric acid as electrolyte, which is rendered immobile by packing w ith  acid- 
resistant, finely-divided ceramic material. The cell is capable of giving an
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e.m.f. of 1-9 v .; during discharge the horizontal occurs at 1-75 v. and the final 
drop at 1-60 v. The tin electrode has the advantage that no gas is evolved 
during discharge or storage. The cell is also lighter than a lead accumulator of 
similar capacity, has a low internal resistance, and can be kept in an inverted or 
other position.—E. S. H.

The H a rd  M eta ls. W. Guertler (Glasers Ann., 1933, 113, 105-106).— A 
short review.—J. W.

M e ta lliza tio n  o f Surfaces O ther th a n  Glass and M eta l.  (Sci. Library
(Lond.) Biblio. Series No. 1 2 3 ,1934, 3 pp.).—A list of references to the literature 
and patents published since 1915.—S. G.

Selection o f Service P ipe M a te ria l U nde r Present Prices. Walter A. Peirce 
(J. Amer. Waterworks Assoc., 1933, 25, 1653-1656).—Returns made in 1933 
from 65 municipal and 14 private American and Canadian water supply plants 
giving the materials used for service pipes are tabulated, together with prices 
of copper tubing from 1929 to 1933. Changes in cost have had little eifect on 
the choice of materials.—J. C. C.

X X I I —  M IS C E L L A N E O U S

(Continued from pp. 274-275.)

A lu m in iu m  in  G reat B r ita in . M e thod o f P rod uc tion  and Uses. George 
Boex (Times Trade and Eng. Suppt., 1934, 33, (813), 451).—A useful summary 
giving facts and figures relating to the various stages in the production of 
aluminium from bauxite. The world’s production of this metal has increased 
from 5000 tons (estimated) in 1900 to approx. 260,000 tons in 1930.—S. V. W.

*Cem entation Tests w ith  V a riou s  M e ta l Carbides. Jwan Gaeff (Arch. 
Eisenhüttenwesen, 1933-1934, 7, 587-588).—Cementation tests with the car­
bides of iron, manganese, tungsten, and chromium have shown that diffusion of 
these into mild steel starts only above their dissociation temperatures. J. W.

Technique o f a Thousand Years A go. A  Glance T h rou gh  the Diversarum 
Artium Schedula o f Theoph ilus P resbyter. W. Theobald (Glasers Ann., 
1933, 113, 81-86, 99-105).—A selection from T.’s book (“ Techmk des 
Kunsthandwerks im zehnten Jahrhundert,” Berlin, 1933). Of especial interest 
is the section on the recovery of metals and the technique of moulding and 
casting a thousand years ago.—J. W.

Some Aspects o f the  Selection o f E n g ine e rin g  M a te ria ls . L. B. Hunt (1 roc. 
Inst. Brit. Found,, 1932-1933, 2 6 ,479-500).—See J. Inst. Metals, 1933, 5 3 ,47o.

 O. (jr.
In d u s tr ia l E conom y Suggestions. Glyn Powis (Metallurgia, 1934, 9, 181- 

182).—  Give3 typical examples of industrial circumstances where careful 
consideration, coupled with wise expenditure, can result in appreciable savings. 
Among the points dealt with are furnace insulation; the use of improved 
steels for dies and tools, and of special heat-resisting non-corroding stee s 
for hardening and annealing plant, pyrometer sheaths, and high-temperatuie 
furnace metal work; the question of machinery and outlay of plant, pro­
duction costs, and laboratory control.—J. W. D.

The Contro l o f In d u s tr ia l Research. Metropolitan Life Insurance Go. 
(U.S.A.) (Metropolitan Life Insurance Co. (U.S.A.) Policyholders Service 
Bureau, Pamphlet No. B -2 7 1 , 1934, 30 pp.; Bull B.N.F.M.R.A., 1934, (b5), 
20).—A report based on a study of methods used by 45 American industrial 
organizations in controlling the activities of research and development depai - 
ments. The data are set out under the following headings : organization of 
research department ; origin and authorization of research projects ; prepara­
tion of cost estimates ; the research budget ; standardized research procedure , 
cost keeping and control ; review and reconsideration of research projects.

—b. G.
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Callen, A r th u r  S., a n d  A u g u s t U lm a n n , J r. Principles of Combustion. Pp. 71.
Scranton, Pa. : International Text-book Co. ($1.65.)

C limax M o lybdenum  Com pany. Molybdenum, 1933. New York : Climax 
Molybdenum Co. (Gratis.)

Comité technique in te rn a t io n a l du carbure  et de la  soudure. Recueil de la 
Soudure autogène. Tome IV.—Soudure des métaux non-ferreux. Pp. 
95. Paris : Ch. Béranger. (30 francs.)

D u Pont de Nem ours (E .I.)  and Com pany. Duozinc. Pp. 47. 1933. Wilming­
ton, The Company.
[Deals w ith  the  zinc cyanide plating process w ith  mercury introduced into the  plating 

bath  a t a  controlled, uniform  rate.]

D u to it, P aul. Sur le potentiel métal-solution dans les dissolvants autres que Veau.
Pp. 13. 1934. Paris: Hermann et Cie. (Br., 4 francs.)

E nge lhard t, V . Handbuch der technischen Elektrochemie. Band III.—Die 
technische Elektrolyse im Schmelzfluss. Pp. 561. 1934. Leipzig :
Akademische Verlagsgesellschaft m.b.H. (R.M. 52.)

*E ng le fie ld , E ls ie . A Treatise cm Pewter and Its Manufacture, together with 
a brief account of the firm of Brown and Englefield the last of the 
Great General Pewter Manufacturing Firms of London. Med. 8vo. 
Pp. 85, illustrated. 1933. London : Brown and Englefield, 1 Little 
James St., Grays Inn Rd., W.C.l. (3s. 6d. net; 4s. post free.)

F in k , R einhard . Wörterbuch für das Edelmetallgewerbe. Deutsch, Englisch, 
Französisch, Spanisch. Eine Sammlung von 1200 Fachausdrücken 
aus d. Praxis d. Goldschmieds, sowie aus d. Goldwaren- und Bijouterie- 
Industrie. Pp. 237. 1934. Leipzig : Diebener. (Lw., M. 12.)

* Freem an, H e n ry . English-German Dictionary for Metallurgists (Ferrous and 
Non-Ferrous Metallurgy). Part II.—English-German. Cr. 8vo. Pp. 
347. 1934. Leipzig : Otto Spamer. (Geb., R.M. 25.)

Glasstone, Samuel. Recent Advances in Physical Chemistry. Second edition.
Pp. viii -f 498. 1933. London : J. and A. Churchill. (15s.)

*G riffiths , Roosevelt. Thermostats and Temperature Regulating Instruments. 
8vo. Pp. v +  157, with 88 illustrations. 1934. London : Charles 
Griffin and Co., Ltd. (10s. net.)

*G ritchenko , V . M . What Rollers Must Know in Their Trade. [In Russian.] 
Pp. 71, with 17 illustrations. 1932. Kharkivand Onipropetrovskye : 
Ontuu. (35 k .)
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*H in z m a n n , R e inho ld . Nichteisenmetalle. Zweiter Teil: Leichtmetalle.
(Werkstattsbücher für Betriebsbeamte, Konstrukteure und Fachar­
beiter. Herausgeber Eugen Simon. Heft 53.) Med. 8vo. Pp. 59, 
with 34 illustrations. 1934. Berlin : Julius Springer. (R.M. 2.)

H irsch , A lcan . Industrialized Russia. With a preface by Maurice Hindus. 
8vo. Pp. x +  309, illustrated. 1934. New York: The Chemical 
Catalog Co., Inc. ($3.00.)

*H u m e -R o th e ry , W ill ia m , G ilbe rt W . M abbo tt, and K .  M . C hannel E vans. The
Freezing Points, Melting Points, and Solid Solubility Limits of the 
Alloys of Silver and Copper with the Elements of the B Sub-Oroups. 
(Philosophical Transactions of the Royal Society of London, Series A, 
Vol. 233.) 9 X 12 in. Pp. 97, with 24 illustrations. 1934. London ; 
Harrison and Sons, Ltd. (12s. 6d.)

* Inco rpo ra te d  Swansea E xchange. Forty-Sixth Annual Report, Statement of 
Accounts, List of Members, &c., for the Year 1932-1933. Med. 8vo. Pp. 
119. 1934. Swansea : Incorporated Swansea Exchange, Royal Metal
Exchange. (Gratis.)

Ing leson, H . The Action of Water on Lead, With Special Reference to the 
Supply of Drinking Water ; Summary of Existing Knowledge. (Depart­
ment of Scientific and Industrial Research, Technical Paper No. 4.) 
Roy. 8vo. Pp. v i+  115. 1934. London: H.M. Stationery Office.
(2s. net.)

i n s t i t u t e  o f C hem istry  o f G reat B r ita in  and Ire la n d . Official Chemical A ppoint- 
ments. Eighth Edition, revised and enlarged. Demy 8vo. Pp. 389. 
1934. London : The Institute, 30 Russell Sq., W.C.l. (5s.) 

in s t i t u t io n  o f M echan ica l E ngineers. General Index to Proceedings, 1921-  
1930. Demy 8vo. Pp. 373. 1934. London : The Institution,
Storey’s Gate, Westminster, S.W.l. (5s.)

In te rn a tio n a l B era tungsste lle  fü r  K a rb id  un d  Schw eisstechnik . Sammelwerk 
der Autogen-Schweissung. Band IV.—Schweissen der Nichteisenmetalle. 
Pp. 80. Halle : Carl Marhold. (M. 6.)

i r o n  and Steel In s t itu te . Second Report of the Corrosion Committee. Being a 
Report by a Joint Committee of the Iron and Steel Institute and the 
National Federation of Iron and Steel Manufacturers to the Iron and 
Steel Industrial Research Council. Demy 8vo. Pp. vii +  293, with 
135 illustrations. 1934. London : The Iron and Steel Institute, 28 
Victoria St., S.W.l. (16s.)

*K ra u s e , H ugo . Rezepte für die Maschinen- und Metallwaren-Industrie. 3., 
verbesserte Auflage. (Bibliothek der ges. Technik, Band 370.) Pp. 
vii +  232. 1934. Leipzig : Max Jänecke.

Lew is , M e lv in  S., and J. H . D ü lo n . Instruction Sheets for the General Shop : 
Foundry. Pp. 77. New York: McGraw-Hill Book Co., Inc. (50 
cents); London : McGraw-Hill Publishing Co., Ltd.

L in c o ln  E le c tric  Company. Procedure Handbook of Arc Welding Design and 
Practice. 8vo. Pp. viii +  434, illustrated. 1933. Cleveland, O .: 
Lincoln Electric Co. ($1.50.)

'L lo y d , Peter. Theory of Industrial Gas Heating. With a Foreword by 
Stephen Lacy. Demy 8vo. Pp. x +  104, with 27 illustrations. 
London: Walter King, Ltd., 11 Bolt Court, Fleet St., E.C.4. (6s.) 

Lo ren tz , H . A . Collected Works of H. A. Lorentz. Volume VII. Edited by 
P. Zeeman, P. Ehrenfest, and A. D. Fokker. Pp. 402. The Hague • 
Mart. Nijhoff. (Gld. 10; bound, Gld. 12.)
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♦M cClelland, E . H . Review of Iron and Steel Literature for 1933. A Classified 
List of the More Important Books, Serials, and Trade Publications during 
the Year; with a few of Earlier Date, not Previously Announced. 
(Reprinted, with additions, from “ The Blast Furnace and Steel Plant,” 
J a n u a r y -February, 1934.) 5 in. X 7 in. Pp. 24. 1934. Pitts­
burgh, Pa. : Carnegie Library of Pittsburgh.

♦M agnani, TJ., e C. Panseri. La tecnologia dell’alluminio e delle sue leghe 
/e^ere.’Chiodatura-saldatura-lavorazionemeccanica-Lucidatura-Trat- 
tamento delle superfici. (Biblioteca tecnica dell’alluminio, 1.) Seconda 
Edizione, riveduta ed ampliata. Demy 8vo. Pp. xvi +  147, with 120 
illustrations. 1932. Milano : Stefano Pinelli.

♦M artin  H . Copper Welding by the Acetylene Process. Demy 8vo. Pp. 46, 
vrith 34 illustrations. 1932. London : The Welding Journal, 30 Red 
Lion Sq., W.C. 1. (2s.net.)

♦M iille r-P ou ille ts  Lehrbuch der Physik. 11 Auflage. Vierter Band Vierter 
Teil. Elektrische Eigenschaften der Metalle und Elektrolyte ; magnetische 
Eigenschaften der Materie. Bearbeitet von 0. v. Auwers, A. Coehn, 
A. Etzrodt, A. Eucken, W. Jost, G. Jung, L. Nordheim, u. R. Suhrmann, 
herausgegeben von A rn o ld  E ucken . Med. 8vo. Pp. xx +  906, with 
numerous illustrations. 1934. Braunschweig: Friedr. Vieweg und 
Sohn A.G. (Geh., R.M. 62 ; geb., R.M. 66.)

M urrav W ill ia m  S. Compiled by. A Preliminary Indium Bibliography 
11863-1932). Pp. 25. Utica, N.Y. : The Author.

♦National P hys ica l La b o ra to ry . Report for the Year 1933. 8 m. X 10£ in. 
Pp iv# 264, with 50 illustrations. 1934. London : H.M. Stationery 
Office. (135. net.)

♦ N icke l-In fo rm a tio nsbü ro  G .m .b .H . Herausgegeben von. Nickel. 5f in. X 
8 in. Pp. ii +  42, with 23 illustrations. [1934.] Frankfurt a. M. :
N ick e l-In fo rm a tio n sb ü ro  G.m.b.H.

Olsen John C Edited by. Van Nostrand’s Chemical Annual, 1934. Seventh 
’ edition. New York : D. Van Nostrand Co., Inc. ( 85.00.)

P artington , J . R . Textbook of Inorganic Chemistry. Fourth edition. Pp. 
1062. New York : The Macmillan Co. ; London : Macmillan and Co. 
(15s.)

♦Paton, E . A . V a r i o u s  Aspects of Electric Welding. [In Ukrainian.] Pp. 24.
1932. Kharkiv: O n t u u ,  Karl Liebknecht St. 38. (k. 25.)

Perry John H ., et al. Edited by. Chemical Engineers’ Handbook. Pp. 2624. 
New York: McGraw-Hill Book Co., Inc. ($9.00); London: McGraw- 
Hill Publishing Co., Ltd. (50s. net).

♦Piette, M arce l. Dilatation et Retrait en Soudure Autogène. Tensions— 
Déformations—Cassures. Ouvrage honoré du Prix de la ôociete des 
Ingénieurs Soudeurs pour le meilleur mémoire relatif a 1 Etude des 
Déformations résultant des opérations de soudure autogène et d oxy­
coupage et des moyens d’y remédier. Edition Général. Demy 8vo. 
Pp. 91, with 113 illustrations. Paris : Office Centrale de 1 Acetylene et 
de la Soudure Autogène, 32 Boulevard de la Chapelle. (12 francs.)

♦Polyakov, M . How to Overcome Rejects in Castings. [In Russian ] Pp. 103, 
with 65 illustrations. 1932. Kharkiv : Ontuu, Karl Liebknecht St. 
38. (k. 60.)

P riva u lt, M arc. Les rayons-X au laboratoire, à l’hôpital, à l’usine. (Actualités 
Scientifiques et Industrielles.) Ex. Cr. 8vo. Pp. 204. 1934. Paris.
J.-B. Baillière et fils. (25 francs.)
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*P u llin ,  V . E . Engineering Radiography. 4to. Pp. vii +  136, with numer­
ous illustrations. 1934. London : G. Pell and Sons, Ltd. (45s.)

* R anda ll John A ., and J. W a rre n  G illo n . Elements of Industrial Heat. 
Volume I. Med. 8vo. Pp. vii -f 261, with 94 illustrations in the text 
a n d  1 folding diagram. 1933. New York: John Wiley and Sons, Inc. 
(§2.75.); London : Chapman and Hall, Ltd. (18s. 6d. net).

R itch le y  James. Pattern Making. Revised by Walter W. Monrose, Charles 
William Beese, and Philip Ray Hall. Pp. 223. 1933. Chicago, 111.:
American Technical Society. (81.75.)

R o lle r, D uane. The Terminology of Physical Science, Pp. 115. Norman, 
Okla.: University of Oklahoma Press. ($1.00.)

* R o s k ill,  0 .  W . The European and World Zinc Situation during 1933. [Mimeo­
graphed.] (Address delivered at the 16th Annual Meeting, American 
Zinc Institute, Inc., St. Louis, Missouri, April 30,1934.) 4to. Pp. 13. 
1934. New York : American Zinc Institute.

*R o ya l Society o f London . Year-Book of the Royal Society, 1934. Demy 8vo.
Pp. 222. 1934. London : Harrison and Sons, Ltd. (5s.)

*Sachs, G. Praktische Metallkunde. Schmelzen und Giessen, spanlose Form­
ung, Wärmebehandlung. Zweiter Teil: Spanlose Formung. Med. 8vo. 
Pp. viii +  238, with 275 illustrations. 1934. Berlin : Julius Springer. 
(R.M. 18.50.)

*Schack, A lfre d . Industrial Heat Transfer. Translated from the German by 
Hans Goldschmidt and Everett P. Partridge. Med. 8vo. Pp. xxii +  
371, with 40 illustrations. 1933. New York : John Wiley and Sons, 
Inc. ($5.00); London : Chapman and Hall, Ltd. (31s. net). 

*S chm idm er, E rn s t L .  Ein Beitrag zur statischen uncl dynamischen Härte­
prüfung. (Forschungsarbeiten über Metallkunde und Röntgenmetallo­
graphie. Herausgegeben von Maximilian Frhr. v. Schwarz. Folge 5.) 
Med. 8vo. Pp. 102, with 48 illustrations. München und Leipzig: 
Fritz u. Joseph Voglrieder. (M. 4.50.)

*Science L ib ra ry , London . Metallization of Surfaces Other than Glass and Metal. 
(Science Library Bibliographical Series No. 123.) [Mimeographed.] 
Fcap. Pp. 3. 1934. London: Science Library, South Kensington,
S.W.7.
[A lis t o£ references to  litera tu re  and paten ts  published since 1915.]

*S co tt, L .  G. Electrodeposition of Metals. (Lecture Three of the Eleventh 
Series of Printing Trade Lectures at Stationers’ Hall, London, E.C. 
Friday, Ninth December, MCMXXXII.) 4to. Pp. 24. London: 
Printing Industry Research Association, St. Bride Institute, Bride 
Lane, E.C.4.

Slater, John C., and N ath an ie l H . F ra n k . Introduction to Theoretical Physics. 
(International Series in Physics.) Pp. xx +  576. 1933. New York :
McGraw-Hill Book Co., Inc.; London : McGraw-Hill Publishing Co., 
Ltd. (30s. net.)

Standards A ssocia tion o f A u s tra lia . Standards Association of Australia No. 
A 20 for Zinc-Coated (Galvanized) Sheets together with Standard Methods 
of Determining the Weight of Coating on Galvanized Sheets. Sydney: 
Standards Association of Australia, Science House.

Steggano, O. La saldatura ossiacetilenica dell’alluminio, delle sue leghe e delle 
leghe leggerissime di magnesio. Pp. 56. 1934. Roma: Consorio
Italiano Carburo di Calcio e Ferroleghe.
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L a C ris ta llisa tion  des M é taux . Par N. T. Belaiew. Conférences de Métallurgie 
faites à l’École Royale des Mines, Collège Imperial, sour les auspices de 
l’Université de Londres. Traduit de l’anglais par G. R. Delbart. Revu et 
mis à jour par N. T. Belaiew avec la collaboration de Mlle. L. Bloch-Sée. 
Preface de Henry Le Chatelier. Demy 8vo. Pp. 128, with 75 illustrations. 
1934. Paris : Institut de Soudure Autogène, 32 Boulevard de la Chapelle. 
(20 francs.)
This is a translation in to  French of a book first published in English, and based on a  series 

of lectures delivered in 1922 (see J .  Inst. Metals, 1923, 29, 839). W hilst the m atte r remains 
in general identical w ith the original edition, the  bibliographical references have been brought 
more nearly up to  date. The book has been reproduced in excellent fashion, both  as regards 
text, illustrations, and diagram s.—W. A. C. Newman.

Ausschuss in  der M eta llg iessere i. U rsachen un d  B eseitungen. Von Max
Schied. Med. 8vo. Pp. 91, with 41 illustrations. 1933. Berlin : Otto 
Elssner Verlagsgesellschaft m.b.H. (Geb., R.M. 4.50.)
This small volume deals w ith  the  causes for, and prevention of, waste and scrap in foundries. 

I t  is divided into four sections dealing respectively w ith common errors th a t are made in : 
(1) casting in green-sand moulds ; (2) casting in dry-sand moulds ; (3) cover manufacture ; and 
(4) general foundry melting. The arrangem ent is unusual. In  each division mistakes th a t are 
frequently the cause of inferior work are dealt w ith individually. Their evidences, their causes, 
and finally the remedies are given in tu rn . I t  cannot be said, of course, th a t  every contingency 
has been provided for, b u t the  essentially practical details th a t are given should prove ex­
tremely useful to the foundrym an in identifying faults and curing them .—W. A. C. N ewman.

The Casting o f Brass In g o ts . By R. Genders and G. L. Bailey. With an 
Introduction by H. Moore. (British Non-Ferrous Metals Research Associa­
tion, Research Monograph No. 3.) Roy. 8vo. Pp. xv +  191, with 123 
illustrations. 1934. London : British Non-Ferrous Metals Research
Association, Regnart Buildings, Regnart St., N.W.l. (15s. ; 15s. 6d.
post free.)
This volume is a  comprehensive summary of the  work undertaken by the  B ritish Non- 

Ferrous Metals Research Association on casting methods and of the conclusions reached by those 
who were entrusted w ith the  task . Much of the  detail which is here om itted has been published 
in earlier reports. The work done has centred m ainly round the  casting of 70 : 30 brass, as th is  
is the material m ost commonly used for strip. Thus the  actual field of investigation has been 
rather circumscribed. The principles under exam ination, however, and the  general deductions, 
are relevant to  other industries using different alloys.

At the outset a  brief historical digest of brass ingot casting, and of the  conditions th a t 
existed when the m ajor research was started  is given. Collaterally w ith the progress of this 
research, other striking developments have occurred, e.Q. in electric furnace melting, water- 
cooled moulds, vacuum m elting, &c., which are also considered.

The correct relationships between the  m ould and the  molten m etal constitute the  first 
portion of the preliminary investigation, and embrace mould size, surface perfection, structure, 
and composition, contraction, sub-surface and o ther m inute cavities, density determ inations for 
detecting unsoundness, and non-m etallic inclusions. The second p a rt of the  prelim inary 
examination is concerned w ith common surface defects in strip  and the  correlation of ingot 
properties w ith those of the  strip . In  each case a close study  of typical instances and  their 
probable history has been made. The subsequent portions of the  book group themselves n a tu r­
ally as follow's : (1) stages of transference from the crucible to  the  mould, (a) liquid, (b) molten 
stream, (c) Solidification in the ingot ; (2) analysis of the  casting process ; (3) m aterials of mould 
construction, (4) modified and im proved casting methods.

In the liquid stage the  influence of slag, fluxes, and deoxidizers is examined, and also 
that of varying surface tension and viscosity. Considerable discussion centres round the 
prevention of zinc oxide form ation.

In examining the processes operative during the  pouring of the m etal in to  the mould, the  
authors describe their own m ethod of casting successively two alloys, similar in density and 
freezing point, b u t different as regards colour. I t  has thus been possible to  reconstruct the 
physical movements w ithin the  m etal during chilling. The actual solidification of the  m etal is
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considered from the poin t of view of th e  general processes involved—contraction feeding of 
liquid to  fill contraction cavities, influence of pouring conditions on contraction, ingot structure, 
and crystal form ation. There is also a  section on the  relationship between m acrostructure and
working properties. , ...

The analysis of the  casting process occupies four chapters which deal m ainly w ith  casting 
tem perature, speed of pouring, feeding, shape of ingot, position of cooling surfaces, thickness of 
ingot mould tem perature and thickness, mould coating, m ould position during casting, and the 
gas content of the m etal. The significance and relative im portance of each of these factors are 
assessed as far as possible by investigations in which the  o ther determ inants rem ained constant. 
Careful a tten tion  has been given to  the  study of m ould m aterials. G reater knowledge is now 
available on the subject of cast-iron moulds and the  various factors which affect th e ir efficient 
use. The modern developments in  the  use of water-cooled copper-faced m oulds of various 
types, and the ir influence on general industria l practice are fully discussed.

The nex t chapter is devoted to  modified and  Improved casting m ethods and embraces a 
survey of the  conditions th a t are essential for the  elim ination of sub-surface and  surface defects. 
Special casting methods, e.g. th e  Durville, Brical, and  bottom  casting processes, are described, 
and the advantages of each, and the  precautions to  be taken  to  ensure success, are pointed out.

A num ber of appendices have been added in  order to  complete th e  story  down to  the final 
production of the  strip. They deal, respectively, w ith : (1) the  rolling m ill, including the 
modern four-high, cluster, L au th  three-high and Steckel mills, and  th e  re levant annealing 
processes for the production of bright or dull finish ; (2) the constitution and density of the 
brasses, embodying sections on crystal structure and equilibrium  diagram s ; (3) alum inium - 
brasses, and the influence of alum inium  in  decreasing the  evolution of zinc vapour ; (4) brasses 
containing phosphorus, their mechanical properties and structure ; and  (5) a lis t of papers and 
pam phlets on brass ingot casting which have been issued previously by  th e  Association.

The book is one of the  best publications on the  subject which have appeared in recent years, 
and  should be in the  hands of all those interested in  foundry work. I t  is concise ye t compre­
hensive; i t  is presented in a m ost acceptable form, for which credit m ust be given to the 
publishers, f in a lity  in  foundry work has n o t y e t been achieved, b u t the  present volume is a 
creditable contribution, and is a  tribu te  to  the  necessity for the  re-exam ination of fundamentals 
and to  the care and discrim ination which the  authors have exercised.—W . A. C. Newman.

Recom m ended M ethods fo r  Testing  and C on tro l o£ F o u n d ry  M o u ld in g  Sands.
(B.O.I.R.A. Special Publication No. 2.) Pp. 44, with 17 illustrations.
1933. Birmingham ; British Cast-Iron Research Association, 21-23 St. 
Paul’s Sq. (10i.6d.net.)
This is the second edition of a report issued in  1930, as No. 73, and  advantage has been taken 

of th is  opportunity  to  make several additions and  modifications. Of these the  m ost im portant 
are the following : (1) the  strength te s t is now carried ou t only under compression ; (2) strength 
and perm eability tests are carried out on the  same test-piece ; (3) the  perm eability  te s t has been 
modified to  perm it the  use of a ir instead of gas ; (4) the  use of the  standard  test-piece of the 
American Foundrym en's Association for strength  and perm eability  tests  in  the  standard  British 
apparatus. The recommended m ethods of testing  include those for sampling, milling, moisture 
content, ramming, mechanical analysis (including sieving, sedim entation, élutriation), tests of 
strength, permeability, expansion and contraction, refractoriness, chemical analysis. At the 
end of each section a lis t of the requisite apparatus is given, and illustrations of special pieces of 
apparatus are included. Appendices are devoted to  : (1) th e  size and  m ethod of preparation of 
sand test-pieces; (2) representative resu lts; (3) a comparison of results betw een various test 
m ethods, and (4) recommended apparatus. A short bibliography is given a t th e  end.

This publication is one of the  m ost au thorita tive  on th e  testing  of moulding sands.
— W. A. C. Newman.

D ila ta tio n  et R e tra it en Soudure A utogène . Par Marcel Piette. Demy 8vo. 
Édition Generale. Pp. 91, with 113 illustrations. Paris: Office Centrale de 
l’Acétylène et de la Soudure Autogène, 32 Boulevard de la Chapelle.
(12 francs.)
This is a slightly revised version of the  paper which was aw arded the  prize by  the  Société des 

Ingénieurs Soudures in .its competition of 1932. I t  reviews, in  a  com pletely practical way, a 
subject of v ita l importance to  the  welding industry . By simple examples, clearly illustrated, 
the author explains the  causes of distortion and residual stress produced by welding. Practical 
methods for minimizing residual stress, avoiding distortion, and preventing the  form ation of 
cracks, are described, and some popular remedies are shown to  be ineffective in  m any cases. 
The pure metallurgist will find little  of in terest in th is  modest little  work, b u t i t  w ill be valuable 
to  welders, welding designers, and supervisors, to  whom i t  will m ake clear th e  basic causes of 
m any difficulties.—H. W. G. H ignett .


