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I.— PROPERTIES OF METALS

( C o n t i n u e d  f r o m  p p .  3 7 7 - 3 8 0 .)

The Mass of B e9 and the Atom ic W eight of Beryllium . K . T. Bainbridge 
(Phys. Rev., 1933, [ii], 43, 367-368).— A le tte r  to  th e  E dito r. The mass of Be9 
determ ined spectroscopically is 9-0155 0-0006. If  allowance is m ade for
1 p a rt in  2000 of Be8 th e  atom ic weight of beryllium  is 9-0130 ±  0-0007. The 
packing fraction  of Be9 is +  17-2.— S. G.

♦On the Evaporation, Solubility, and Oxidation of M etallic Mercury. Alfred 
Stock {Z. anorg. Chem., 1934, 217, 241-253).—The am oun t of m ercury w hich 
can be taken  up by  w ater, aqueous solutions, and  a ir under various conditions 
has been q u an tita tiv e ly  determ ined. M ercury is appreciably  absorbed by 
blood. The solubility  in  benzene, w hite  of egg, filter paper, cotton, linen, silk, 
rayon, and  woollen fabrics, an d  beetroot discs has been m easured as well as th e  
absorptive capacity  for m ercury  vapour from  air by  w ater, benzene, paraffin 
oil, glycerin, carbon bisulphide, su lphur monochloride, phenyl m ustard  oil, 
milk of sulphur, flowers of su lphur, phosphorus sulphide, silica gel, ac tivated  
charcoal, an d  ac tiv a ted  carbon im pregnated  w ith  iodine. Q uan tita tive  adsorp
tion  was obtained very  rap id ly  w ith  th e  last-nam ed. Some observations on 
the  vo latility  of very  sm all m ercury  globules are included.— B. Bl.

♦The Oxidation and Intercrystalline Brittleness of Nickel. N . W . Ageew 
(Trudi lnstitu ta  Metallow {Trans. Inst. Metals, U .S .S .R .), 1930, (7), 61-79;
C. Abs., 1931, 25, 2960).— [In  R ussian.] Two grades of comm ercial nickel 
showed th a t  nickel is b rittle  a fte r  having been annealed under atm ospheric 
conditions a t  800° and  1000° C. In tercrystalline  oxidation  is th e  cause of th is  
brittleness.— S. G.

♦Positive and Negative Thermionic E m ission from Columbium [Niobium].
H . B. W ahlin  and  L . O. Sordahl {Phys. Rev., 1934, [ii], 45, 886-889).— The 
electronic and  positive ion em ission from  thoroughly  outgassed niobium  have 
been investigated , an d  th e  effect of im purities studied . The w ork-function for 
the  electrons is 3-96 v. w ith  th e  R ichardson constan t A  equal to  57 am p./cm .2/ 
degree2. F o r th e  positive ions th e  w ork-function is 5-52 v .—W . H .-R .

♦On the Mobility of Polonium  on and in Silver. K arl Schwarz {Z. physilcal. 
Chem., 1934, [A], 168, 241-247).—-Volatilization of polonium  deposited on 
silver takes place w ith  m easurable velocity  only above' 350°^400° C .; diffusion 
w ithin th e  ou ter silver layers is appreciable a t  300° C. and  increases w ith  increase 
in  tem perature, a lthough  no p en etra tio n  in to  th e  body of th e  silver is d e te c t
able below 500° C. The ap p aren t low -tem perature vo latilization  of polonium  
is explained as follows : th e  explosive d isin tegration  of one a tom  tea rs  off 
another n o t y e t d isin tegrated  a to m  from  th e  layer, and  th is  a tom  is th en  
deposited on an o th er p a r t  of th e  a p p a ra tu s ; th is  action  is independent of th e  
tem perature  betw een 100° and  350° C.—B. Bl.

♦Action of W ater on Selenium  and Tellurium . E. M ontignie {Bull. Soc. chim. 
France, 1934, [v], 1, 507-508).— G rey selenium  is u n a ttack ed  by w ater even 
a t 160° C. under pressure, b u t red  selenium  dissolves slowly a t  50° C. and  more 
rapid ly  a t  h igher tem pera tu res . T ellurium  in  all its  form s dissolves slowly in  
w ater a t  a ll tem pera tu res giving te llu riu m  d io x id e ; h ea t and  pressure accelerate 
th e  dissolution.—A. R . P .

♦ Denotes a paper describing the  results of original research. 
I  Denotes a first-class critical review.
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*Bactericidal Effect of M etallic Silver ; Antiseptic A ction According to 
V in c e n t ; Oligodynam ic A ction According to N aegeli. P . L asseur et al. (Trav. 
Lab. Microbiol. Fac. Pharm . N ancy, 1932, (5), 13; Zentr. ges. H yg., 1933, 
29, 8 8 ; (U .S .) Public Health Eng. A bs., 1934, 14).— A  fu ll discussion of 
earlier w ork on th e  bacteric idal effect of m etallic  silver, w ith  accounts of some 
experim ents using B. coli a n d  3 colour-form ing bacteria  m ore sensitive to  th e  
action  of silver th a n  B. coli. G entle h eating  of silver wire increased  b u t strong  
h eating  decreased th e  bacteric idal action . Increasing  th e  surface area  increased 
th e  action . Short tim es of co n tact decreased th e  bacteria l con ten t b u t com 
plete  d estruction  of bacteria  was n o t achieved in  24 hrs.— S. G.

* Colour in  F ilm s of Sputtered Tin. Clarence J .  O verbeck («7. Opt. Soc. 
A m er., 1933, 23 ,109-113).— Film s of t in  sp u tte red  from  circu lar cathodes in  a ir 
showed under m onochrom atic lig h t rings and  cycles of colour, p ro b ab ly  due to  
th ickness an d  in terference effects. F ilm s p roduced in  n itrogen  were brown and  
opaque. These were found to  consist of a tin -n itro g en  com pound. H eatin g  
th e  n itride  film in  a ir  p roduced a  tran sp a re n t film sim ilar to  those  sp u tte red  
in  air.— R . G.

*The Rate of Crystallization of and the Number of Nuclei in  Tin, B ism uth , and  
Lead. G. T am m ann  and  H . J .  R ocha  (Z. anorg. Chem., 1934, 216, 17-25).—  
T he ra te  of c rysta lliza tio n  of under-cooled m elts is determ ined  by  inocu lating  
such a  m elt in  a U -tube in  one lim b an d  observing th e  tim e tak en  for th e  c ry s ta l
lites to  reach  th e  m eniscus in  th e  o th e r lim b or th e  tim e tak e n  for a therm ocouple 
in  th e  o th e r lim b to  show an  increase in  tem p era tu re . A th ird  m ethod  consists 
in  determ in ing  th e  grain-size a fte r  inocu lating  th e  m olten  m eta l in  a cylindrical 
con ta iner and  quenching a fte r  th e  single c rysta l has reached  a certa in  size, so 
th a t  th e  s till  liqu id  po rtion  freezes to  a finely crystalline  ag g reg a te ; from  th e  
len g th  of th e  single c rysta l an d  th e  tim e betw een inocu lation  an d  quenching th e  
ra te  of crysta lliza tion  can  be deduced. T he ra te  of c rysta lliza tion  of tin , 
b ism uth , an d  lead  has been determ ined  for various degrees of under-cooling 
by  th e  second an d  th ird  m ethods, a n d  from  th e  grain-size of quenched u n d e r
cooled m elts th e  num ber of nuclei p resen t and  th e  influence of th e  cross-section 
of th e  m elting  tu b e  have been determ ined .— B. Bl.

*Som e Therm ionic Properties of Barium  F ilm s Adsorbed on Tungsten. 
H e rb ert N elson (Physics, 1931, 1, 84-93).— A  fu ll rep o rt of w ork  previously  
n o ted  in  a b strac t. See J .  In st. M etals, 1931, 47, 326.— S. G.

*The Effect of A lkali Ions on the Photoelectric E m issivity of T ungsten. A. 
K e ith  B rew er (Phys. Rev., 1933, [ii], 44 , 1016-1019).— K now n q u an titie s  of 
N a + , K +, R b +, an d  Cs+ ions were deposited on tu n g sten  an d  th e  changes in  th e  
photoelectric  cu rren t m easured. F o r w ave-lengths below 2800 A. th e  cu rren t 
increases p roportiona lly  to  th e  frac tion  f  of th e  surface covered as long a s / i s  
sm all. T he em issiv ity  for longer w ave-lengths is low a t  first, an d  th e n  increases 
sh arp ly  beyond some critica l value of / ,  w hich increases w ith  th e  w ave-length. 
T he resu lts  ind ica te  th a t  th e  w ork-function  is n o t uniform  over these  com 
posite  su rfaces; th is  m akes i t  im p o rtan t to  fix a  definite th resh o ld  for th e  
various values of / .  T he em issiv ity  increases w ith  tem p era tu re  to  ab o u t 
500° C., w here fa tigue becom es appreciable. As th e  filam ent fa tigues for 
photoelectric  em ission th e  positive ion em issiv ity  increases reach ing  a m axim um  
w hen th e  th resho ld  re tu rn s  to  th a t  for clean tu n g sten . The resu lts  show th a t  
th e  a lka li dissolves so rap id ly  in  th e  tu n g sten  th a t  th e  dependence of th e  work- 
function  on /  canno t be de term ined  a t  tem p era tu res  above 500° C.— S. G.

^Photoelectric Properties of Thin F ilm s of A lkali M etals. S. Asao (Physics, 
1932, 2, 12-20).— M easurem ents a re  rep o rted  on th e  colour sensitiveness of 
various photoelectric  tub es having cathodes m ade of a lka li m etals. A  com 
posite surface of R -A g -R O -A g  of an y  a lka li m eta l R  shows a h igher sen sitiv ity  
over a w ider range of w ave-lengths th a n  R -R O -A g  and  has 2 peaks, one 
betw een 330 an d  370 rnp an d  one a t  a b o u t 500 m u  for po tassium  an d  550 m p
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for rubidium  and  betw een 700 and  800 mp. for cæsium. If  a  gas-filled lam p 
a t 2700° K . is used as a ligh t source, photoelectric cu rren ts from  vacuum  photo
tubes are obtained som etim es as large as 29 pa  pe r lum en for potassium , and  
10-15 pa per lum en for rubid ium , and  40-50 pa per lum en for cæsium .—S. G.

♦Elasticity of Flexure. A. Jaq u ero d  and  H . Miigeli (Helv. Phys. Acta, 1931,
4 ,3-30 ; Sci. Abs., 1931, [A], 3 4 ,454).— [In  French.] As in  a  previous p ub lica
tion (ibid., 1929, 2, 419 444) only th e  d a ta  referring to  th e  varia tion  of th e  first 
modulus of e lastic ity  w ith  tem pera tu re  are now published, an d  th is  for th e  
following m aterials : iron, copper, gold, silver, p latinum , nickel, silica, and  
glass. The tem pera tu re  range was 0° to  140° C. an d  th e  tem p era tu re-e lastic ity  
curves, which are given for each m ateria l, are found to  be sim ilar to  th a t  of 
steel, i.e. parabolic. Silica glass proved to  be an  exception, since i t  possessed a 
positive therm oelastic  coeff. an d  alm ost a  linear varia tion . T herm al and  
m echanical trea tm en t generally  produces an  increase of Young’s m odulus : 
iron and  silica glass exceptionally  showing a  dim inution. H ooke’s law  is never 
completely obeyed even for sm all deform ations. N ickel exh ib its in teresting  
phenomena.— S. G.

♦The Determ ination of the Character of Viscous Extension of M etals at H igh  
Temperatures. G. R anque  and  P . H enry  (Compt. rend., 1931,1 9 3 ,1061-1063). 
—See J . Inst. Metals, 1932, 50, 149.— S. G.

♦The P lastico-V iscous D eform ation of R ight Circular Cylinders of Soft Metal 
under Variable Load Axially Directed. W . E . G rim shaw (Phil. Trans. Roy. 
Soc., 1934, [A], 233, 217-245).— Subject to  th e  restric tion  custom arily  imposed 
of an  order of s tra in  sm allness w hen s tress-s tra in  relationships are being con
sidered, an  analysis is developed for th e  m otion of a  soft-m etal cylinder w hen 
subjected to  a crushing load d irected  ax ia lly , surface friction  being regarded as 
absent. The m etal is considered to  be homogeneous, isotropic, an d  incom 
pressible, and  coefficients of p las tic ity  an d  v iscosity  a re  used  in  th e  s tre ss-  
strain  relationships. The m odifying influence of ra te  of app lication  of load is 
examined. Theorem s of th e  analysis are show n to  be in  accord w ith  con
clusions reached from  experim ents especially from  those on th e  compression 
of copper cylinders (Res. Dept. Woolwich, R .D . Report, No. 6 4 ,1927 ; London :
H.M. S tationery  Office).— W . H .-R .

♦M echanism of Plasticity . N. J .  Seljakov (Z. Krist., 1932, 83, 426 4 4 7  ; Sci. 
Abs., 1933, [A], 36, 111).—Cf. J . Inst. Metals, 1932, 50, 597. F o r rock sa lt, 
plastic deform ation is accom panied by  th e  appearance of in te rm ed iate  layers of 
monoclinic sym m etry . T he change of sym m etry  is b rough t ab o u t by  sim ple 
gliding. T he different values of th e  characteris tic  angle a for th e  monoclinic 
layers produces “ s ta rrin g  ”  on th e  X -ray  photographs.— S. G.

Plasticity and H ardening. O. M anfred (Z. physikal. Chem., 1932, [B], 15, 
383-387 ; Sci. Abs., 1932, [A], 35, 466).—E vidence is p resen ted  to  show th a t  
plastic d istortion  of a m ateria l is alw ays followed by increase of hardness, 
w hether th e  m ateria l is polycrystalline like a m eta l or a p lastic  colloid like 
rubber. This paralle l re la tion , which seems to  be independent of th e  u ltim ate  
structure  of th e  m ateria l, m ay be regarded as a new general p rincip le.— S. G.

The R elation B etw een Plastic Shortening and Pressure in Compression of 
Salts and Metals. K a rl P rz ibram  (Sitzber. AJcad. Wiss. Wien, Math.-naturw. 
Klasse, 1933, A bt. H a , 142, 377-380; C. Abs., 1934, 28, 3633).—The decrease 
in  height of e ith e r a m eta l (lead, copper) or an  alkali halide sa lt c rysta l w ith  
pressure is proportional to  th e  p ro duct of th e  pressure and  th e  w idth . The 
p lasticity  coeff., 6 ,of th e  a lkali halide sa lts  depends on th e  atom ic num ber of th e  
anion and  of th e  cation. P lo ttin g  atom ic num ber of an ion  against 6 gives a 
s tra igh t line.— S. G.

Reactions in  Solids. R oland  W ard  (Trans. Illinois State Acad. Sci., 1933, 
25, 167-169; C. Abs., 1934, 28, 3634).—A review  of th e  w ork of v an  L iem pt, 
Langm uir, H um e and  Colvin, Tam m ann, H edvall, Sander, an d  o thers. R e-
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an d  400° C. th e  den sity  s till fu r th e r  increased, b u t th e  hardness decreased, 
a lth o u g h  no grain-grow th occurred, th e  changes being exp la ined  as crystal 
recovery. T he ma.-Hmnm d en sity  o b ta in ed  was t h a t  of th e  m assive m etal, but 
th e  hardness a t  th is  p o in t was m uch  greater. T he specific e lectrica l resistance, 
a n d  i ts  tem p era tu re  coeff. corresponded w ith  those  of th e  m assive m etals. A t 
pressing tem p era tu res  of 450°-600° C. th e  hardness decreased a n d  recrysta lliza
tio n  occurred.— B . B l. n  m

*Ignition Temperatures [of M etals] as a  Function  of Particle Size. G. la m -  
m an n  an d  W . Boehm e (Z. anorg. Chem., 1934, 217, 225-236).— If sm all strips 
o r w ires of m eta l a re  allow ed to  slide th ro u g h  a  lab o ra to ry  tu b e  furnace a 
re la tio n  can  be found  betw een th e  ig n itio n  tem p era tu re  (f) an d  th e  cross- 
sectional a rea  of th e  s tr ip  (q). F o r q =  0-02-0-4 m m .2, t  is given by th e  follow
ing  equations : e lectro ly tic  iron  in  a ir, an g u la r s trip , 1015-f =  4-80/2 i e lectro
ly tic  iron  w ire, in  a ir, 1128-1  =  3 -5 0 /2 ; e lectro ly tic  iron  w ire in  oxygen, 
1 0 0 0 -i =  5-80/2; m anganese in  a ir, 1 2 2 5 -f=  15-5¡q; m agnesium  in  air, 
630-i =  O-lO/g; cerium  in  a ir, 5 5 0 -i =  2-25/2- I f  th e  iron  wire is coated  w ith  
silver i t  does n o t ign ite  below th e  m elting  p o in t of th e  coating . I f  th e  boilmg 
po in t of th e  m eta l is m uch  above th e  m elting  p o in t of i ts  oxide, ign ition  occurs 
on ly  w hen  th e  oxide film sh rinks or m elts. I n  m eta ls , th e  v ap o u r pressure of 
w hich  is  appreciab le  a t  th e  ig n ition  tem p era tu re  b u t th e  oxides of w hich  m elt 
m uch  above th is  p o in t {e.g. m agnesium ), o x id a tio n  of th e  v ap o u r in  a ir  is 
accom panied  b y  th e  developm ent of sm oke. Solid  so lu tions of gold in  iron 
have th e  sam e v a lue  for t  as e lectro ly tic  iron , b u t add itions of nickel, silicon, and 
alum in ium  te n d  to  increase t for iron . T he p a rtic le s  of steel ru bbed  ofl by  a 
carborundum  disc a re  p a r tly  a n g u la r frag m en ts  of iro n  a n d  p a r tly  m olten 
spheres of oxide w ith  a  d iam ete r of 0-05-0-24 m m . th e  average value being 
0-1 m m . Corresponding figures a re  given for som e steels. T he ign ition  te m 
p era tu res  of th e  follow ing pyrophoric  m eta ls have  been d e te rm in e d ; iron 
(reduced in  hydrogen a t  370° C.) -  11° C. in  a ir, -  15° C. in  o x ygen ; cobalt 
(reduced in  hydrogen a t  320° C.) 3° C. in  a ir ;  n icke l ( trea te d  in  hydrogen a t  
350° C.) — 6° C. in  a ir, — 9° C. in  o x y gen ; osm ium  pow der (reduced in  
hydrogen  a t  200° C.) a b o u t 500° C. in  a ir.— B. Bl.

♦The Optical Properties of M etallic and Crystalline Pow ders. A. H . P fu n d  (J . 
Opt. Soc. A m er., 1933, 23, 375-378).— T he procedure  developed for th e  p roduc
tio n  of v e ry  finely-divided b ism uth  (b ism uth  black) has been found  applicable 
to  a  wide va rie ty  of m etals, including gold, silver, nickel, copper, zinc, a n d  lead. 
T he m ethod  consists in  th e  d is tilla tio n  of th e  m eta ls a t  h igh  pressure . M easure
m ents of th e  tran sp aren cy  of th e  b lacks in  th e  in fra-red  are  given.— R . G.



*The Isotopic Constitution and A tom ic W eights of the Rare-Earth Elem ents
F. W. Aston (Proc. Roy. Soc., 1934, [A], 146, 4 ^ 55 ) . - A  p rov1sional su rv e | is 
given of the  isotopic constitu tions of a ll th e  ra re -earth  elem ents. More th a n  
30 new isotopes have been discovered. E stim a tes of th e  percentage 
ance of each isotope are given an d  th e  chem ical atom ic w eights are cMcuiated 
therefrom. The following values of atom ic w eight are so derived r ian thanum , 
¡38-91 ± 0 0 5 ;  cerium, 14013 ± 0  05 ; praseodym ium , 140-91 ± 0 0 6 ,  
neodymium, 143-5 ±  0-2; sam arium , 150-1 ±  0-2; europium , 151-90 ±  0 03 , 
gadolinium, 156-9 ± 0 - 2 ;  terb ium , 158-91 ± 0 - 0 5 ;  dysprosium , 162-5 ±  0 2 , 
holmium, 164-91 ± 0 - 0 5 ;  erbium , 167-15 ± 0 - 2 ;  thu lium , 1M-91 ±  0 0 5 , 
ytterbium , 173-2 ± 0 - 2 ;  lutecium , 174-91 ±  O-Oo. Revision of th e  in t 
national atom ic weights is desirable in  th e  case of neodym ium , sam arium , 
gadolinium, terb ium , th u lium , an d  p a rticu la rly  holm ium  and  c rhunn. —  ̂

*0n  the Theory of Electrolytic Transm ission and D iffusion in  Crystals, u .  
W. Jo s t (Z. physikal. Chem., 1934, [A], 169, 129- 134) .-M a th e m a tic a l. Cf. 
P a rt I, J . Chem. Physics, 1933,1, 466.— B. Bl. ,

The Thermionic W ork-Function and the Slope and Intercept of Richardson  
Plots. J .  A. Becker and  W . H . B ra tta in  (Phys. Rev., 1934 [n], 45, 0iM±7O5)
(1) The therm ionic emission cu rren t (i) from  a m eta l can  be represented  by t  
Richardson equation  i  =  where T  is th e  absolute te m ^ ra tu re -  and
A  and b are constants. T his im plies th a t  if log  ̂ 2 log 1 is p  g

- ,  a  stra igh t line is ob tained of which th e  slope is 6/2-3, and  th e  in te rcep t log A .

The slope of th is  line w hich is som etim es really  sligh tly  curved is som etim es 
called the  w ork-function. (2) Ferm i-D irac  sta tis tica l th eo ry  gi 
equation log i -  2 log T  =  log U (l -  v) -  w /2-3T , where V  18 
constant of value 120 am p./cm .* “R 2, v is th e  reflection coefl., and  w is th e  
theoretical work-function. Consequently A  and  b in  (1) can e 1 
U and w in  (2) only, if r  =  0 and  w  is independent of tem pera tu re , lh e  
authors show from  experim ental an d  theore tical considerations th a t  r 
negligibly sm all, b u t th a t  in  general w  varies w ith  tem pera tu re , w t i c h i s t o b  
e 4 e c te d  from  th e  Som m erfeld theory , since w  depends on th e  num ber of free 
electrons per u n it volum e, an d  th is  varies on account of expansion, 
in  th e  em pirical equation  is n o t a  universal constan t. ( )1 n  . k/ot i  
dynamic theo ry  th e  so-called heat-function  h is defined as h pj 
where \  is th e  la te n t h ea t of vaporization  of electrons pe r grm.-mo ■ 
au thors show th a t  h can  be identified w ith  6, and  th a t  h -  w f
(4) The photoelectric w ork-function is equal to  w, and  is ■consequently n 
really independent of T , as has som etim es been assum ed. T he paper is^a, usetu
correlation of experiment a n d  th eo ry  where confusion has been caused y ■ g
the same term  w ith  d ifferent m eanings.— W . H .-R .

Directions of D iscontinuous Changes of M agnetization in a R atatm g Mo 
crystal of Silicon Iron [Barkhausen Effect]. L . W  M cK eehan (Phys.
1934, [ii], 45, 839-840).—A note. In  a single c rysta l of 3 /0 silicon n o n , s y 
ro ta ted  in  a m agnetic field, alm ost a ll of th e  large B arkhausen  c < S 
explained as due to  sim ple reversals along one of th e  d irections o <. y < 0
netization here of th e  form  < 1 0 0 > .—W . H .-R . ,. rinv id

On the HvDothesis of a  Critical F ield in Superconductivity. JJaviu 
R ittenhouse Ing lis ( J . F ranld in  In st., 1924, 217, 2 2 7 -2 2 8 ) .-A  brief discmssmn.
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II.— PROPERTIES OF ALLOYS

(Continued from pp. 380-383.)

*A Study of the A lum inium -R ich  A lum inium - Copper Silicon A llo y s.— III.
Chiuyo H isa tsune  (Suiyd-K w aish i, 1929, 6, (1), 3 1 -34 ; (2), 199-211;
Japanese J .  Eng. A bs., 1933, (9), 69).— [In  Japanese .] Cf. J ■ In s t. Metals,
1933, 53, 294. Alloys contain ing  copper u p  to  40%  and  silicon up to  8 % 
w ere prepared , quenched a t  450°-520° C. a n d  aged a t  100°-200° C. The 
ageing phenom ena were observed. T he changes of tensile  s tren g th  and 
C harpy im p ac t value of w rought a n d  cas t alloys due to  quenching  and 
artificial ageing were stud ied , an d  also th e  im p ac t hardness a t  25°-500° C. 
T he quenched an d  aged alloys show ed th e  h ighest values. I t  w as found  th a t  
450°-500° C. was th e  best tem p era tu re  for forging an d  th a t  th e  alloys con tain 
ing  m ore th a n  4%  silicon an d  m ore th a n  6%  copper were u n su itab le  for th is 
purpose. The m echanical and  physical p roperties a re  considerab ly  im proved 
by h ea t-trea tm en t. T he a lloy  con ta in ing  copper 4 an d  silicon 2—4%  is superior 
in  m any  respects to  th e  o th e r a lum inium -rich  a lum in ium -copper-silicon  alloys.

—S. G.
A Study of the A lum inium -R ich  A lum inium -C opper-S ilicon  A lloys. Chuyo

H isa tsune  (S uiyd-K w aish i, 1930, 6, (4), 373-379; Japanese J .  Eng. Abs.,
1934, (10), 48).—[In  Japanese .] H . in v es tig a ted  th e  tim e requ ired  for th e  
d issolution  an d  diffusion of th e  soluble co n stitu en ts  in  th e  solid solution by 
m easurem ents of R ockw ell hardness and  e lectrica l resistance, an d  by m icro
scopic exam ination . H e also stu d ied  th e  a rtificial ageing of these  alloys; 
5 h rs. were found to  be sufficient to  h e a t th e  specim ens a t  500° C. for the  
purpose of th e  so-called so lu tion  tre a tm e n t.— S. G.

a J® u m in ' Gamm a, the New  Q uality A lloy for H eat-T reatm ent. J .  D ornauf 
(A llu m in io , 1934, 3, 68-73).— A sm all a d d itio n  of m agnesium  to  Silum in 
renders i t  susceptib le to  g rea t im provem ents by  h e a t-tre a tm en t. T he changes 
in  s tru c tu re  a n d  p roperties p roduced  b y  various h e a t- tre a tm en ts  a re  illu 
s tra te d .— G. G.

A New  A lum inium  Light A lloy “  Chlum in.”  Ich iro  I i ta k a  (Zassan (J. 
J “PaneseSoc. N ava l Arch.), 1931. 48, 165-177).— [In  Japanese .] See J .  Inst. 
M etals, 1932, 50 , 11, 221, 425, 661.— S. G.

^Elastic H ysteresis of A lum inium  and Its A lloys. G. C olonneti an d  G. M. 
ic m n0 rAi 'H FonL Acca(L ScL N uovo L incei, 1930, 14, 435-488 ; Sci. A bs., 
1931, [A], 34 , 264).— T he e lastic  p roperties of th e  alloys of a lum in ium  do 
n o t depend  only  on  th e  chem ical com position of th e  alloy  b u t also, and  
pe rhaps m ore, on th e  th e rm al an d  m echanical tre a tm e n t th a t  th e  m ateria l 
has undergone. T he follow ing 3 p roperties w hich were n o ted  in  alloys of 
copper were found also in  a lum in ium  alloys. (1) T he irrev ersib ility  of th e  
phenom enon of deform ation . I f  a  specim en is g rad u ally  sub jec ted  to  a load 
increasing from  zero to  an  a rb itra ry  value  a n d  th e  load  is th e n  g radually  
aecreased  th e  deform ations observed  on th e  original process are in  general 
d itle ren t from  those  in  th e  reverse process. (2) T he a d ju s tm e n t of th e  cycles, 

r tn e  operation  of loading and  un load ing  is  rep ea ted  a  second tim e th e  
e to rm ation  curve is d ifferent in  th e  la t te r  case from  th a t  in  th e  first. (3) The 

e lastic ity  assum es for each m ate ria l a  value p rac tica lly  constan t 
m ediate ly  a fte r  every  inversion  of th e  sense of v a ria tio n  of th e  load  In

ofTo0n n e ? C w i  1e .Char+t CteristicSi ° i  th e  alloys of a lum in ium  differ from  those 
i.in f f  , ln  tllc  case of th e copper alloys exam ined  th e  m odulus of
e la s tic ity  a lw ays assum ed a f te r  every  regression a  m axim um  value w ith  
num erous specim ens of a lum in ium  alloys th e  charac te ris tic  value of th e  
to  th e  lmmedl; lte ly  af t e r a  regression was a  m inim um . A tten tio n  is d irec ted  
to  th e  assy m m etry  of th e  b ila te ra l cycles, th a t  is, th e  d iv ers ity  of th e  values



th a t o ther circum stances being equal, th e  m odulus of e lasticity  can assume 
according as th e  experim ent is w ith  tension  or compression.— A G.

4 h e  Influence of Temperature on the E lastic Properties o f C a J A l —  
Allovs M v. Schwarz an d  A. E vers (Z. M etallkunde, 1934, 26, 37 39). 
Comparative tensile tes ts  on a  self-hardening Am erican alloy and  on a Ger
man alloy showed th e  form er to  have th e  b e tte r m echanical p roperties a t  
v ^ h  tem peratures (up to  250° C.). T he Brinell hardness of th e  specimens 
S a t  S S e d Three days a fte r th e  tensile te s t. The original m ust be

C° ”o n tthefP r o h le m tf  the E lectrom otive Force and Electrical Conductivity of 
Alloy“  of Antim ony and Cadmium. B. N . Volfson and  V. N  R ojdestvenskiy

of ^ i h e r m o e t c t r i c  pow er knd  e lectrical resistance of an tim ony-cadnnum  
alloys show th e  presence of 3 ranges of com position in  w hich these  properties 
reach unstable m axim a, ind icating  th e  existence of m ix tures of com pounds
which are converted one in to  th e  o th er ^  ^ e a t ' ^ eat“ e^ ^ V b  ^  - N  a '  
The probable com positions of these  are Sb3Cd6, Sb6Cd4, and  bb5Gd3. JN. A 

*The Cobalt-Silicon Equilibrium  Diagram . R udolf Vogel an d  K u rt R osen
t h a l (Arch E isenhM enwesen, 1933-1934, 7, 689-6911 ) .-T h e  system  has been 
re-investigated betw een 8 and  32-45% silicon by th erm al and  ™ crographic 
methods. The com pound Co3Si separates from  th e  liqu id  it .210 C. a
1 «p. 0+ i iAn° r  Thp oomDOiind. Co2Si m elts a»t 1 SoZ o . cinci untiedecomposes a t  1160 C. ^  ^  f can dissolve a l i t t le silicon
goes a  transform ation  a t  13ZU O ., dowi p  590-80/
but no cobalt, and  th e  silicon-rich (3-form decomposes a t  1208 C. (20 8 /0 
silicon) in to  a-solid solution w ith  19-8% silicon and  th e  com pound CoSi, 
which are b o th  stable down to  room  tem pera tu re . The existence of Co3Si2

» *  « » . » y ^ B u d o l f  Vogel ond
W alter D annohl (Arch. Eisenhuttenwesen 1934 8 , 39-40) in  the. 
copper system  the  closed gap o f ™ b d r t y  e x te n d  t o U 8 0 _  C-, » d  th e

*  » p i ' 2% 1  1« th e  regios, 5 5 - « %  
a irtim o n y th e  J o l t s  of HSgg ob tained  b y  X - r „ s  have been confirm ed by

” ‘i Z io iCS * ¥ C “  V 'e  Copper-M agnesium System. V. G. S e d e m .n  
1034, [vlll, 18, 343-352),—The fl-ph,*  of t ta l s y s te m  of . 1 oy . 

at 500° C is found bv X -ray  analysis to  ex tend  from  84  2 7 /0 copper to  
89-64°/ copper w hilst a t  lower tem pera tu res i t  is considerably less. This 
extent^1 is sm new hat less th a n  th a t  ¿ u n d
2 or 3%  on e ither side of th e  Cu2Mg com position. The alloys e m p l o y  m  
the investigation were those used by Jones, who found by 
scopic m ethods no evidence for th e  existence of a  range of solubility  a t
point (see J . Inst. Metals, 1931, 46, .195). J .  • • • Ohznr 1934

A New FoDDer-Nickel-Tin-Iron Alloy. Iv a n  Cerkesov (th em . Ubzor, iu m ,
9 9-13) —An alloy for high-pressure a rm atu res w orking in  superheated  steam  », .> 1 6 ). a n  auoy lu i iiig r  7„ , j h ighly resis tan t to
consists of copper w ith  nickel 37, t in  9, a n a  iro A» s  ^ . e : t ;on
corrosion, and  has a high resistance tc -w ea r^an d  a  sm allco eff. of ™ o n  
with w ater as a lubrican t. T he alloy has a  B rinell hardness of 300 w ith  a  
tensile streng th  of 40-50 k g ./m m .2 in th e  cast s ta te  an d  >
trea tm ent. The m ethod of p reparing  an d  casting  th e  alloy is described, a n a
a table of physical and  m echanical properties given. . • Anon

The E je c t  .1  Silver on the  S o f t e n i n g  T em w rn  n e o^ C npjer Anon. 
(Metallurgist (Suppt. to  Engineer), 19o4 , 9, 122-123). A or 
recent work, m ainly sum m arizing a  paper by  H . C. K enny  and  G. L . C g. 
See Met. Abs., th is  volum e, p. 341.—R- G.
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*On the Properties of Phosphor-B ronze for Springs. M itsugu T an ak a  and  
Toshiichi Ogawa (Res. Eleetrotech. Lab. Tokyo, 1931, (301), 1 -8 5 ; Sci. A bs., 
1931, [B], 34, 593).— [In  Japanese .] P a r tic u la r  consideration  is g iven to  th e  
properties of phosphor-bronze for springs for use in  e lectrical in stru m en ts. 
O ver 400 specim ens of d ifferent com positions (up to  10%  or 12%  of t in  and
0-5%  of phosphorus) were annealed a t  various tem p era tu res  u p  to  600° C. 
T he test-specim ens consisted of a  w ire rolled a n d  d raw n  from  a  chill-cast 
ingo t 1 cm .2 in  cross-section. W hen  reduced  to  2 m m . in  d iam ete r a ll wires 
were annealed  a t  600° C. for 30 m inutes a n d  th e n  cold-draw n to  a  d iam eter 
of 0-4 m m ., th u s  ensuring uniform  annealing  of a ll specim ens. N um erous 
em pirical formulae a re  given for th e  various physical an d  m echanical p ro 
perties of th e  m ateria l. D etails a re  included of a  sim ple eodensometer having 
an  accuracy of 0-001 m m . w ith  a  d ial gauge.— S. G.

*Elastic Fatigue and Creep of Coiled Springs [of P hosphor-B ronze]. W . H. 
P ielem eier (Science, 1933, 78, 511).—A  note. Two o rd in ary  jo lly  balance 
springs of phosphor-bronze u nder a  continuous load  of 50 grm . showed 
increases in  len g th  of 0 03 and  0-23 cm ., respectively , a fte r  6 m onths, the  
form er being equ iva len t to  ab o u t 0-08%  of th e  len g th  of th e  spring. This 
creep was m uch  less th a n  th a t  show n by  springs m ade of steel piano wire, 
w hich were qu ite  u n su itab le  for balance springs su b jected  to  continuous 
loading.— W . H .-R .
, investigation s on Cast A lloys. V.— Perkins M etal. G unji ShiDoda
(ouiyo -K w aish i, 1929, 6, (1), 4 2 -4 7 ; Japanese J .  E ng. A bs., 1933, (9), 
69).—-[In  Japanese .] T he effect of annealing  on th e  e lectrical resistance of 
cast bronzes contain ing 18-24%  of t in  w as stud ied . T he resu lts  reported 
in a  previous paper (ibid., 1928, (4), 687) for quenched alloys was also 
observed for chill-cast alloys, a lth o u g h  th e  phenom ena were less rem ark- 
u j - j  sPcc' bc resistan ce-co n cen tra tio n  curve was o b ta in e d ; its  general 

shape d id  n o t differ essen tia lly  from  th a t  of S tephen’s la te r  experim ents, 
excep t for a  sm all k ink  corresponding to  C u3Sn2 an d  CuSn. The electric 
p o ten tia l of th e  tem pered  a lloy  con ta in ing  24%  t in  was m easured an d  S. 
found  an  in tim a te  re la tio n  betw een th is  an d  th e  m icroscopic s tru c tu re  due 
to  tem pering , i.e. he  considered th e  reac tio n  rim s surround ing  th e  m ar- 
ten s itic  needles m ust be a  k in d  of tin -rich  solid  so lu tion  an d  th a t  th e  specific 
resistance m u st be less th a n  th a t  of Cu4Sn. F rom  th is  p o in t of view S. 
explains th e  rem arkab le  m inim um  a t  ab o u t 340° C. L aue pho tographs were 
tak e n  of a ll th e  specim ens and  th e  change of in te rn a l s tru c tu re  was studied, 
t h e  effect of tem pering  first ap peared  a t  a b o u t 200° C. an d  from  300° C. th e  
s tru c tu re  becam e fibrous.— S. G.

*The M echanical Properties of the Copper-Zinc A lloys. W . B roniew ski and  
b I r z e b s k i (Rev. Fondene moderne, 1934, 28, 173-178).— A n investigation  
of th e  m echanical p roperties of unoxidized brasses con ta in ing  u p  to  44%  
zinc has been u n d ertaken . In  th e  case of th e  alloys annealed  a t  550° C .;

b e tw et 9nSS’ in o io /StrCngth’ and  e lastic  lim it curves show a  horizon tal p a rt betw een 20 an d  36%  zinc, preceded an d  followed by rising  sec tions; the
elongation  has successively a  m in im um  an d  a  m axim um  tow ards 13-32%

reduction  of area  curve shows a  sh a rp  fa ll beginning a t  40%  zinc;
w(: ; t ! : : ^ or:,an<i,r sihr ce °?ly vary Kii«h% the composition.' coid- 
of , ^  fe consid% ably  reduces th e  e longation  and  m akes i t  nearly  independent 

com p o sitio n ; th e  hardness an d  tensile  s tre n g th  are increased , b u t th e  
curves preserve th e  general d irection  of those of th e  annealed  alloys. O xida
tio n  of th e  alloys affects th e  m echanical p roperties of chiefly th e  12-35°/ 
irasses; th e  elongation , red uction  of area, an d  resilience are  reduced  b u t 

th e  hardness an d  tensile  s tre n g th  a re  increased .— J . H  W
B?etals ° n ‘he R ailw ays of the United States of Am erica and Their 

69 l o  d evelop m en t (Satco Metal) F r. W itte  (Z. Metallkunde, 1934, 2 ^  
69-70). The properties of th e  lead-base bearing alloy Satco m eta  are
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compared w ith  those of tin , lead, and  an tim ony bearing alloys. Satco m etal 
consists of lead w ith  (preferred com position in  brackets) t in  0-5-2 (1), calcium 

U  0 5 ) m ercury O-l-O-5 (0-25), alum inium  0 02-1 (0-05), m agnesium
0-05-0-1 (0-075), potassium  0-02-0-06 (0-04), and  lith ium  0-02-0-06 (0-04) /0. 
The bending streng th  is 1740-1870 kg ./m m .2, th e  B rinell hardness 24-27 
(20° C.) 17-19 (100° C.), and  10-14 kg ./m m .2 (150 C.), and  m elting begins a t 
315° C F u rth e r inform ation on th e  tensile  s treng th , elongation, and  defor
mation' under load is given. The life of Satco m etal bearings is 75 ,000- 
300,000 km ., com pared w ith  45,000-75,000 km . for ordinary bearings, B. ±51.

♦Some Investigations on M agnesium -A lum inium  Alloys. Shiro Ishida . (J. 
Mininq Inst. Japan, 1930, 46, (540), 245-268; Japanese J . Eng. Abs., 1934, 
(101 45).— rin  Japanese.] The solid solubility  of alum inium  m  m agnesium
was’determined by microscopic s tu d y  and  determ inations of electrical resist- was a e i e n m i K u  uy ___  ? j  , 130/ . ., eut ectic
a n c e a n d th e rm a l expansion. I t  was found to  be ab o u t 13%  a t  th e  eutectic  
tem perature and  to  decrease to  5%  a t  room tem pera tu re . The eflect o 
quenching and tem pering  was investigated  by microscopic exam ination  and 
the m easurem ent of physical an d  m echanical properties. The alloys con
taining more th a n  7%  of a lum inium  harden  by  quenching and  tem pering, 
and the  struc tures a re  troostitic . M axim um  hardening occurred a t  15 
170° C. h u t th e  tem per-hardened alloys are too b rittle  to  be used under shock
I. recommends th a t  th ey  be cooled in  th e  furnace afte r heating  a t  higher 
tem peratures.— S. G.

* Solid Solubility of A lum inium  and Zinc in M agnesium  in  R elation to Tem
perature. P. J- Saldau and  V. S. Sokolov (Trud i Nauchno-IssledovtRelskogo
ln d ü u tà  Legkih Metallov “ N 1 1  M I N  I  "  (Transactions o f the SctenUfic^
Research Institute fo r Light M etals—  N I I S A L U M I N I ,  1 9 3 2 . 2),

 rin Russian.! F rom  a  microscopic exam ination  of a l l o y s  annealed
fa  “ c T J t  different te m p e r .tu re , nnd quenched, t i e  t a . t e  of .o lid  

solubility of alum inium  and  tin e  ( 1 : 1  weight m trn) m  m agnesm m  h „ e  been 
found to  be : a t  room  tem pera tu re , 1-1 and  l ' 6 ;  a t  250 C., 2 45 an  , 
a t 300° C., 2-30 and  2-75 ; a t  350° C., 4-30 and  4-60 ; and  a t  400 C., 3 04 and 
4-0%, respectively, whence th e  values a t  th e  eu tectic  tem pera tu re  (3 •)
are deduced to  be 4*5% for b o th  m etals. D . N . S.

*golid Solubility of Zinc and A lum inium  in  M agnesium  in  Relation to te m 
perature P . J .  Saldau and  N . I .  K orenev (T ru th  Nauchno-Isskdovatelskogo 
Instituta Legkih Metallov- “ N I I S A L U M I N I "  { Transactions o f th« Sĉ c 
Research Institute fo r Light M etals— ' N I I S A L U M I N I  ), 19 3 3  (3), bO b4p 
—[In  Russian.] Microscopic exam ination  of m agnesium  alloys (w ith a à 1 
weight ratio  of a lum inium  an d  zinc) annealed for 24 days and  Trenched 
water, showed th e  lim iting  solubility  of these m etals to  be : a t,20) <% 3 J a
1-31; a t  250° C., 4-84 and  1-66;  a t  325° C., 6-57 and  2-14; a t  350 C., 7 o7 
and 2-50%, respectively.— D. N. S.

*An Investigation on Som e M agnesium  A lloys. J  J  
Inst. Japan , 1929 (529), 256-268; (532), 611 621, (5 ), ’ r +jkerm ai
J. Eng. Abs., 1933, (9), 68).— [In  Japanese  .] * rom  th e  results5 ofi t  
and microscopic investigations, I. confirm ed th e  constitu tions of th e  m ag 
nesium -alum inium , m agnesium -cadm ium , m agnesm m -copp , g
nesium-zinc alloys. The lim it of so lub ility  of alum inium  ^  f°™ d  to  be 
about 5%  a t  room tem p era tu re  and  13%  a t  th e  eu tectic  tem p era tu re  th e  
solubility of zinc in  m agnesium  was observed to  be ab o u t 3 j  a t  -0 0  .
7%  a t  300° C. The alloy contain ing  55%  zinc sohdified a s  a^w hite  sohd 
solution b u t transform ed a  few degrees below th e  crysta  iz cadm ium
into a  eutectic  s tru c tu re . T he system s m ag n esium -alum im um ^adm m m , 
m agnesium -zinc-alum inium , and  m agnesium  zinc coPP®]; " ,  ‘ , t
In  th e  two la tte r  a  te rn a ry  com pound was found b u t th e  form ul 
determ ined. Some experim ents were carried  o u t on t  e g
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nesium  alloys b y  various m ethods. I t  is concluded th a t  m agnesium  m an u 
fac tu red  by  th e  electro lysis of m agnesium  oxide can  be m elted  w ith o u t cover, 
b u t for m agnesium  prepared  b y  th e  electrolysis of m agnesium  chloride i t  is 
b e tte r  to  use a  cover such  as carn a lite  o r a  m ix tu re  of carn a lite  an d  sodium  
chloride. The m echanical p roperties of alloys m ade by  th e  la t te r  m ethod 
w ere alw ays b e tte r, b u t i t  is necessary  to  tak e  p recau tions to  p rev en t th e  
sa lt from  en tering  th e  a lloy  an d  to  p ro tec t i t  from  th e  ac tio n  of su lphur 
d ioxide.— S. G.

*The Iron Corner of the System  Iron-M anganese-C hrom ium . W erner
K o ste r (Arch. Eisenhiittenwesen, 1933-1934, 7, 687-688).—U p  to  40%  m an
ganese an d  30%  chrom ium  only  th e  a- a n d  y-solid so lu tions ex is t. The 
equilibrium  d iagram  of th is  region has been co nstructed  from  m easurem ents of 
th e  th e rm al expansion an d  from  m icrographic ex am ination .— J .  W .

^Forced Life Test of H eating W ires. Shinji Togo (J. Illu m in a tin g  Eng. Soc. 
Japan , 1929, 13, (4), 201 -2 0 7 ; Japanese J .  E ng. A bs., 1933, (9), 34).— [In 
Japanese .] See M et. A bs., th is  volum e, p . 73.— S. G.

*Life of R esistance W ires for Electric H eaters. M asaie H orioka, K enichi 
Y am am oto, an d  K om azo H onda  (J. In st. Elect. E ng. Ja p a n , 1931, (518), 645- 
654).— [In  Jap an ese .] See J .  In st. M etals, 1932, 5 0 , 298.— S. G.

R em arks on the Equilibrium  D iagram  of the Iron -N ick el System  Below  
1000 C. U. G renet (Aciers speciaux, 193 4 ,9 ,7 6 —83).— The iron—nickel diagram  
is critica lly  review ed an d  th e  resu lts  of X -ra y  observations are discussed. I t  is 
concluded th a t  i t  i t  is difficult to  conceive a  con tinuous evolution  from  the 
hom ogeneous a-phase  to  th e  hom ogeneous y-phase w ith  a  crystalline  system , 
as w ith  a n  am orphous system , o r a rap id  v a ria tio n  from  th e  cube-centred  to  the 
face-centred  cube. I t  is suggested  th a t  th e  no tion  of phases be sep ara ted  from 
th e  no tio n  of a  crystalline  s ta te , an d  th e  coexistence of ind iv idualities and  no t 
phases be envisaged. T his hypothesis is expanded  fu r th e r  and  th e  grounds on 
w hich i t  is based are  exp lained .— J .  H . W .

L ines of R esearch in  the Field of H igh-R esistance and H eat-R esistant 
A lloys. A. A. B o tch v ar ( Vestniclc Ingenerov i  Tehnilcov (Messenger o f E n 
gineers and Technologists), 1933, (8), 340-341).— [In  R u ssian .]— N . A.
, * 0 “ i he A bsorptive Pow er of the P allad ium -B oron  A lloys for Hydrogen.

A dolf feieverts and  K u r t  B riining (Z. physikal. Chem., 1934, [A], 168, 411-418). 
— Alloys w ith  up  to  6-9 a to m ic-%  boron are hom ogeneous a f te r  h ea t-trea tm en t, 
bu t alloys w ith  13-8 and  16-6 a tom ic-%  boron consist of tw o p h a se s ; th e  h a rd 
ness increases w ith  th e  boron co n ten t a t  first rap id ly  th e n  m ore slowly. The 
abso rp tive  pow er of th e  alloys fo r hydrogen  decreases in  a ll cases w ith  rise of 
te m p e ra tu re ; a t  co n stan t tem p era tu re  th e  a m o u n t of gas absorbed  is approx i
m ate ly  p roportiona l to  th e  square  ro o t of th e  p ressure ex cep t in th e  case of 
alloys low in  boron, above 500° C. A t 20° an d  100° C. th e  absorp tive  power of 
th e  alloys decreases w ith  increasing boron co n ten t. B etw een 160° an d  900° C 
th e  absorp tive  pow er increases to  a  m axim um  a t  7 a to m ic-%  boron, then  
decreases again . T he behav iour of b o ro n -p allad iu m  alloys is very  sim ilar to 
th a t  of g o ld -pallad ium  alloys.— B . Bl.

*AJloys of Palladium  w ith  Nickel. A. T . G rigoriev (Izvestia  Platinago 
Institu ta  (Annales de I In stitu t de Platine), 1932, (9), 13-22).— [In  R ussian . I 
t h e  system  has been stud ied  by m icrographic ex am in atio n  an d  by  m easure
m en t of th e  B rinell hardness an d  tem p era tu re  coeff. of e lectrica l resistance. 
I h e  hardness curve is charac te ris tic  of a con tinuous series of solid solutions, 
th e  m axim um  hardness (156) being reached  w ith  60-64  a to m ic-%  pallad ium . 
I h e  s tru c tu re  consists of po lyhedra l g ra ins ty p ica l of solid  solu tions. The 
curve of tem p era tu re  coeff. of e lectrica l resistance has a  sh a rp  b reak  a t  70-8

no7mi4S“ ;,T -rrP" di"g W“h
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♦Alloys oi Platinum  and Cobalt. Y. A. Nem ilov (Izvestia Platinago Institu ta  
(Annales de V Institu t de Platine), 1932, (9), 23-30).— [In  R ussian.] See J .  
Inst, Metals, 1933, 53, 494.— N. A.

W hite Bearing M etals. M ark R . P i t t  (J. In st. Eng. Australia, 1932, 4 ,
430-434)- A review  of th e  tin - and  lead-base bearing m etals, th e ir  structu re ,
properties, and  behaviour in  service.—R . G.

The W hite A lloys of Tin. IV.— Britannia Metal. Anon. (Tin,  1934, Ju ne ,
g_9 ). Briefly describes th e  p roperties of B ritann ia  m etal, Ashberry m etal, and
“ Falun ” or F a lu n  B rillian ts.—J .  H . W .

*The System Ir o n -F e3C -ZrC -Fe,Zr2. R udolf Yogel and  K arl Lohberg (Arch. 
Eisenhuttenwesen, 1933-1934, 7, 473-478).—The iron-zirconium -carbon
system has been investiga ted  up  to  6%  carbon and  30%  zirconium  by th erm al 
and micrographic m ethods. T he resu lts  are show n in  a  te rn a ry  equilibrium

^♦Com parative Fluidity Tests. E rn s t Scheuer (M etallwirtschaft, 1931, 10, 
884^885; C. A6s., 1932, 26, 677).— The ap p ara tu s used  was sim ilar to  th a t  
developed by Guillet an d  Portev in , in  which th e  m etal is cast under definite 
conditions a t  constan t h y d ro sta tic  pressure in to  a  spiral-shaped m ould. The 
fluidity is m easured by th e  leng th  of th e  m ould which is filled o u t w ith  th e  m etal. 
The fluidity of zinc, alum inium , an d  Silum in increases p roportionally  w ith  th e  
pouring tem pera tu re. M ould tem p era tu re  has l ittle  influence up  to  300 C .; 
above th a t  i t  increases th e  fluidity . T he sm oothness of th e  m ould surface has 
practically no influence. The flu id ity  of th e  b inary  alloys of alum im um  w ith  
silicon, copper, zinc, an d  nickel was investigated . In  each case sm all additions 
of the respective m etals lower th e  flu id ity  of pure  a lum inium . W ith  fu rth e r 
additions i t  increases again, approx im ate ly  up  to  th e  eu tectic  poin t, a f te r  which 
it  remains alm ost constan t. A dditions of cadm ium  and  nickel up  to  1-5 /0 to  
Silumin increase its  flu id ity  by  ab o u t 10% . M agnesium, copper, zinc, and  
manganese have little  o r no effect. A dditions of m agnesium  u p  to  2%  to  a 
13% alum inium -copper alloy  decreases th e  flu id ity  slightly , fu rth e r additions 
increase it. The decreased flu id ity  is explained by  th e  fo rm ation  of a solid 
solution, and  th e  increase w ith  h igher add itions by  th e  fo rm ation  of a eutectic.

 b. (jr.
♦Measurement of the V iscosity of M olten M etals and A lloys by the R otating  

Cylinder Method. D aikichi Saito  and  T atsuo  M atsukaw a (Tetsu-to-Hagane 
(J. Iron Steel In st. Japan), 1931, 17, (5), 502-532).— [In  Japanese .] Cf. J .  
Inst. Metals, 1933, 53, 435.—S. G. .

♦Permeability Changes in  Ferrom agnetic M aterials H eat-T reated m  M agnetic 
Fields. G. A. Kelsall (Physics, 1934, 5 , 1 6 9 -1 7 2 ).-V ery  high m axim um  
magnetic perm eability  has been o b ta ined  in  ferrom agnetic alloys by slowly 
cooling them  in  a m agnetic field. In  Perm alloy  contain ing  78-5 /0 me re e 
permeability has th u s  been raised above 140,000, i.e. to  th e  sam e order as is 
obtainable by rap id  cooling w ith o u t a n  applied  field, Sim ilar m agnc ic ea 
treatm ent is likewise effective in  th e  case of P e rm in v ar containing 45 /$, m e e , 
30% iron, and  25%  cobalt. T he m axim um  perm eability  is h ighest it th e  te s t 
ing field is in  th e  sam e direction  as th a t  applied  during cooling. In  d irections 
at right angles to  th is , th e  m axim um  perm eab ility  is decreased. I h e  ra tio  ol 
these two perm eabilities w as in  one case m ore th a n  14 for P erm invar an  in  
another case alm ost 70 for th e  sam e alloy.— J .  S. G. T.

♦Magnetic Properties and Chemical Compounds in  A lloys. J- G- Gor m an  
(Zhumal eksperimentalnoy i teoreticheslcoy F iz ik i (Journal o f E xp en m en  anc 
Theoretical Physics), 1933, 3, (4), 293-302).— [In  R ussian .] See J .  In s t. 
Metals, 1933, 53, 626.—N. A.
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I I I . - S T R U C T U R E

(Metallography ; Macrography ; Crystal Structure.)

(Continued from  pp. 384-385.)

Som e S ta tis tica l P ro p e rtie s  of a n  A n n ea led  A lp h a -G ra in  A g g reg a te .— II.
R. G. Johnston and W. G. Askew (Met. Ind . (Lond.), 1934, 45, 27-30).—It is 
shown that the arithmetical grain area or mean grain diameter as a specification 
of grain pattern is irrational and leads to unreliable and conflicting results when 
correlating the properties of an a-brass with its grain size. It is suggested that 
the absolute size of the largest grain to be tolerated be used as a basis of a com
plete method of specification, perhaps in conjunction with one or more mean 
quantities.—J. H. W.

N otes on  th e  M eta llo g rap h y  of L ig h t M etal A lloys. A. Blumenthal (Zeiss 
Nachrichten, 1934, April, 28-34; and (translation) Metallurgia, 1934, 10, 
83-85).—The technique employed in the metallographic investigation of some 
light metal alloys including Silumin, K.S.-Seewasser, the Elektron die-casting 
alloy A.Z. 91, and other casting alloys is described.—J. W. D.

*A M e tallog raph ic  In v e stig a tio n  of N ative S ilver. (Sir) H. C. EL Carpenter 
and M. S. Fisher (Trans. Inst. M in. Met., 1932, 41, 382-403; discussion, 403- 
433).—See J . Inst. Metals, 1932, 50 , 362.—S. G.

*On th e  T w inn ing  of Z inc . N. N. Davidenkov, A. F. Kolesnikov, and K. N. 
Fedorov (Zhum al eksperimentalnoy i teoreticheslcoy F iziki (Journal o f Experi
mental and Theoretical Physics), 1933, 3, (4), 350-360).—[In Russian.] When 
single crystals of zinc are stretched at temperatures between — 185° and 
+  200° C. under conditions of orientation favourable to twinning the resistance 
to twinning, manifested as a shear stress along the plane and in the direction 
of twinning, is 5-11 times the resistance to slip along the basal plane and 
much less constant. Probably resistance to twinning is affected by the normal 
extension stresses acting along the twinning plane and arresting the process. 
Lowering the temperature increases resistance to twinning more than resistance 
to slip.—-N. A.

♦ A bnorm al S tru c tu re s  in  Slowly Cooled A lloys of th e  E u te c tic  Type. A. A.
Botchvar and K. V. Rusetsky (Vestnick Metallopromishlennosti (Messenger of 
the Metal Industry), 1933, (1), 59-61).—[In Russian.] Abnormal structure 
of alloys of the eutectic type is characterized by the appearance of “ halos ’ 5 
of the second phase, surrounding primary crystals. Both hypo- and hyper- 
eutectic alloys of bismuth, cadmium, lead, and tin were investigated. In this 
series each metal forms halos round the metals which precede it, the further 
apart the metals in the series the sharper being the halo.—D. N. S.

*On th e  C rysta llization  of T e rn a ry  E u te c tic s . A. A. Botchvar and K. V. 
Gorev (Vestnick Metallopromishlennosti (Messenger o f the Metal Industry), 1933,
(2), 44-45).—[In Russian.] Cf. J. Inst. Metals, 1933, 53, 238. Experiments 
are described to ascertain the order in which the different phases crystallize 
in the ternary eutectics, lead-tin-cadmium, bismuth-tin-cadmium, and 
bismuth-lead-cadmium. The order of crystallization irrespective of the 
presence of an excess of one component is cadmium, lead, tin, bismuth.

*A n X -R ay  In v estig a tio n  of th e  A rse n ic -T in  S ystem  of A lloys. W. H. Willott 
and E. J. Evans (Phil. Mag., 1934, [vii], 18, 114-128).—The crystal structures 
and lattice constants of the complete range of arsenic-tin alloys are determined 
by X-rays analysis. The results show that the phase from 0 to 29-5% of 
arsenic is a solid solution, and not a mixture of tin and Sn3As2. There is no 
evidence of the presence of the compound Sn3As2. The compound SnAs has a 
sodium chloride structure, which persists as a  homogeneous phase over the
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ranee 3 4 -5 - 4 9‘0 % of arsenic and is accompanied by changes of lattice constant, 
indicating that the compound SnAs dissolves both tin and arsenic. The 
sodium chloride structure has a range extending from 29-5 to 68-0% of 
arsenic, indicating the presence of two mixture phases, one extending from 
*29-5 to’ 34-5% of arsenic, and the other from 49-0 to 68-0% of arsenic. The 
existence of a solid solution of tin in arsenic is confirmed.—J . S. G. T.

*X -R ay C rystal M e asu rem en ts of N ickel a t  H ig h  T em peratu res . William 1. 
Jesse (Physics, 1934,5,147-149).—X-ray powder photographs of an electrically 
heated nickel ribbon showed no new high-temperature crystal form of nickel 
between 450° C. and 1200° C. The thermal expansion of the face-centred cubic 
lattice is in agreement with macroscopic thermal expansion data.—J. S. G. T.

*0n Osmiridium. II.—X-Ray Analysis. 0. E. Zviagintzev and B. K. 
■Rrunovskiv (Izvestia Platinago Institute (Annales de V Institut de Platme), 
1932, (9), 49-53).—[In Russian.] Cf. J. Inst. Metals, 1933, 53, 352. Osmir
idium of various origins and compositions has a close-packed hexagonal 
lattice, like osmium : a =  2-620-2-90 A., c =  4-235-4-60 A., c/a == 1-581-
1-617. Some of the atoms in the osmium lattice can be replaced by up to 
51°/ of iridium and platinum without altering its character. Osmiridium 
must therefore be regarded as a solid solution of iridium (and platinum) in

^ ^ A ™  E lec tro ch em ica l an d  X -R ay  In v estig a tio n  of Solid T haU ium -L ead  
Alloys Arne Olander (Z. physikal. Chem., 1934, [A], 168, 274--82). The 
potential of the cell Tlsolid|(Na, K, T1)CH3-C02|(T1, P b )ud and its tempera
ture coefif. between 245° and 295° C. has been measured tor 41 alloys, lhe 
results together with X-ray examination of the alloys indicate that in alloys up 
to 5 4 -6% thallium the thallium atoms are distributed at random in the lead 
lattice. Between 54-6 and 92-5% thallium the intermediate phase Tl,Pb exists. 
The lattice parameter of the lead-rich phase is given by the expression a
4-9380-0-07581T1], and that of the thallium-rich phase by the expression 
a =  4-9794^0-1516[Tl], where [Tl] is the concentration of thallium in the lead. 
These two straight lines intersect at [Tl] =  0-546.—B. BL .

* M echanism  of F o rm a tio n  of H ard  A lloys in  th e  L ig h t of M odern  CrystaU - 
graphic C hem istry. V. I. Riskin (Mediae Metalli (Bare Metals), 1933, (3), 
3_9 ) —[In Russian.] An account of modern theories of crystal structure and 
their application to the formation of metal carbides. The relation between 
the atomic radii of metals and carbon and the crystalline structure of carbides 
is examined. The results of these calculations are applied to the theoretical 
selection of new hard carbide alloys.—D. N. S. „ T

♦L am inated  F ra c tu re  in  S u p er-H ard  A lloys of th e  M eta llo -C eram ic¡T ype 
N. M. Zarubin and V. I. Tretiakov (Redkie Metalli (Rare Metals), 1933, (4), 
16-21).—[In Russian.] Discusses the macro- and micro-structures ol trac- 
tures of the hard alloys Pobedit, Carboloy, and Widia The lammated fu tu re  
is explained primarily by the presence of free carbon in the 
decarburization due to irregularities in the sintering process of production of

t h ♦Optical M ethod of D e te rm in in g  th e  O rien ta tio n  of Single C rystal Specim ens
E. S. Yakovleva (Zhurnal eksperimentalnoy i teoreticheskoyFiziki ■>.
Experimental and Theoretical Physics), 1933,. 3, (5), 4 5 4- 4 5 9 ). In^Russia .] 
A modification of A. W. Schubnikow’s method (Z. Knst., 1931, 78 111) «  
described for the determination of the inclination of any face of a metal crystal 
to the axis of the specimen and its crystallographic index. j
preparation of specimens, method of etching, expenmen a pr ,
calculation of the results are described. The results are accurate to 30 1 .
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IV .-C O R R O S IO N

(Continued from  pp. 385-387.)

B eh av io u r of A lu m in iu m  in  L a u n d ry  W o rk . Anon. (Illust. Zeit. Blech- 
industrie, 1934, 63, 740).—A summary of the work of Bohmer on the attack of 
aluminium and certain light alloys in soapy and alkaline solutions. It is 
found that soft aluminium (99-5%) suffers less attack than hard ; that alloying 
increases susceptibility, as does increase in temperature : that the presence of 
other metals, especially copper and zinc, very greatly increases the speed and 
violence of attack and that the action is almost completely inhibited if 
sodium silicate is present in sufficient quantity. As many washing preparations 
contain sodium silicate it should be possible to utilize aluminium and its alloys 
in laundry vessels to a greater extent than has hitherto been considered possible.

—P. M. C. R.
* P oison ing  an d  A ctiv a tio n  of A lu m in iu m  a n d  C adm ium  D u rin g  D isso lu tion  in  

H ydroch lo ric  Acid. K. Jablczynski and T. Pierzchalski (Z . anorg. Chem., 1934, 
217, 298-304).—Thiocyanates and thiourea retard considerably the rate of 
dissolution of aluminium in hydrochloric acid, but urea is without effect, and 
hydrogen sulphide and carbon bisulphide activate the solution. Potassium 
cyanide reduces the rate of dissolution, whereas iodine activates aluminium. 
Potassium chloride and sulphate, aluminium, and iron chlorides also assist the 
reaction. Thiocyanates and thiourea activate cadmium, as also does iodine, 
but urea and potassium cyanide are inert.—B. Bl.

* Corrosion of th e  B im eta l “ F e r ra n .”  V. S. Zorin (Trudi Nauchno-Issledo- 
vatelskogo InstitutaLegkih Metallov— “ N I I S A L U M I N I "  (Transactions o f the 
Scientific Research Institute for Light Metals— “  N I I S A L U M I N I  ” ), 1932, 
(I- 2), 74-81). [In Russian.] The corrosion of the bimetal Ferran by sodium 
chloride, sodium carbonate, and acetic acid solutions, dilute sulphuric acid, 
tap-water, ammonia gas, hydrogen sulphide, carbon dioxide, foodstuffs, and 
fash products was investigated. In all cases the aluminium layer was found 
to be porous, the porosity being inversely proportional to its thickness and 
giving rise to pitting by all the liquid reagents. Sodium carbonate solution 
produced stripping of the aluminium layer. The gases gave no corrosion.

* P la tm g  of I ro n  w ith  A lu m in iu m . N. N. Ivanov-Skoblikov (Trudi Nauchno- 
1 ssleaovatelskogo Instituta Legkih Metallov— “ N I I S A L U M I N I  ”  (Trans-
T i n n N I 1 J nstitute M  L i9ht Metals— “ N I I S A -

A  , { . b 1933’ (j>)> ?7 3 1 )-—[k1 Russian.] “ Ferran ” has been compared
with sheet iron plated with alumimum on one side by rolling together iron and 
alumimum sheets under certain conditions ; these have been critically studied 
and the products examined under the microscope. “ Ferran ” is not resistant 
to corrosion by many reagents, but foodstuff containers made from aluminium-
years’ storageS- D e NnS °°rr0Si0n 01 deteriorati°n of their contents after 2

°J ^  Bimefal Iron-Copper. V. S. Zorin (Trudi Nauchno- 
artlrmT A A g°  <7 r c  Legkth Metallov— “ N IIS A L U M IN 1  ”  (Trans- 
L u T l N I  ") chVJlm A Ute for Ltght M e ta ls - - N I 1 S A -(1—2 mm 1 /  44-50). [In Russian.] Corrosion tests on sheet
ins shc ilrrm i vanous utensils of a composite metal produced by roll- 
mfde in tan w ite r 6̂  T  ®°PPerishee,ts and subsequently tinning, have been 
acid and T  ®olutlonf of sodmm chloride, sodium carbonate, acetic
047 nun t f t  g t 0  i t8 Plastic nature> the copper layer (0  08-0 17 mm. thick) is non-porous, and hence does not give an iron-copper couple
which promotes corrosion, and does not peel off the iron The S a S
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properties of the composite sheet are unaltered after the corrosion tests, and 
it is considered to be a suitable substitute for pure copper in cooking utensils.

—D. N. S.
♦Corrosion of L ead  by F a tty  A cids in  P resence  of I ro n . G. 0. Heyer (Seifen- 

sieder-Zeit., 1933, 60, 131-133, 165-167; Res. Assoc. Brit. Paint M anuf. Rev., 
1933, (32), 8 8 ).—A case of corrosion of the lead lining of an iron vessel is 
described. On removing the corroded lead lining small pits were found on the 
surface next to the iron and the narrow space between the 2 metals was found 
to be little-changed fatty acid which had previously leaked into it. On 
removing the fatty acid, the lead surface was seen to be much corroded. The 
theory is advanced that the cause of corrosion is to be found in the system 
lead-iron-fatty acid. Apparatus to investigate the cause of the above corro
sion is described. Small lead plates are bent to fit on to similar plates of iron 
and the metals alone and fitted together are immersed in beakers containing 
oleic acid and oleic acid +  water. Data are recorded to show the loss in 
weight of the lead plates under the 4 conditions over a period of 9 months. 
The loss was considerably greater when iron was present than when the lead 
alone was immersed in oleic acid and the loss is greater still in presence of 
water. Curves in which loss in weight per unit area is plotted against time are 
regular and tend to flatten out. The inference is that the lead surface becomes 
coated by a protective layer and oleic acid attack falls off.—S. G.

P ro tection  A gain s t L ead  P o ison ing  fro m  W a te r  Supplies. J. A. Cancik 
(Mem. Soc. Roy. Sci. Boheme, 1932, (5), 1; Zbl. ges. Hyg., 1933, 2 9 , 14; 
(U.S.) Public Health Eng. Abs., 1934, 14).—Discusses factors favouring the 
corrosion and erosion of lead and its occurrence in water supplies. Small 
variations in the properties, particularly the pH, of a water are always occur
ring and may cause it to become plumbo-solvent. Individual susceptibility to 
lead poisoning varies and drinking water should be so far as possible free from 
lead. Protective measures usually taken are increasing the hardness or alkali
nity of the water or lining the pipes, as the coating is easily destroyed and 
hydrogen sulphide may be formed. A strong lining of tin is the only safe 
method for protecting the pipes.—S. G.

♦The Corrosion a n d  P ro te c tio n  of M agnesium  an d  I ts  L ig h t A lloys (w ith  
D iscussion). Guy D. Bengough and L. Whitby (Trans. Inst. Chem. Eng., 
1933, 11, 176-190).—See Met. Abs., this volume, p. 179.—A. B. W.

The Corrosion of T in  Cans used  as F ood  C on ta iners . S. G. Lipsett (Canad. 
Chem. and Met., 1933, 17, 171; Res. Assoc. Brit. Paint M anuf. Rev., 1933, 
(3 5 ), 277).—Electrolytic action on the tin-iron junction is reversed m the 
absence of air, the tin dissolves preferentially in acid solutions. Cans are 
therefore not especially liable to perforation at pinholes in the tin coating. 
Lacquered cans are less reliable in this respect.—S. G.

♦The R a te  of D isso lu tion  of E lec tro ly tic  Z in c  in  A cids. M. Centnerszwer 
and M. Straumanis [with Frln. E. Karau] (Z. physikal. Chem., 1934, [A], 167, 
421^430).—The rate of dissolution of chemically pure electrolytic zinc in 
acids is lower than that of Kahlbaum’s zinc and almost the same as that of 
zinc with 0-2% cadmium. Zinc that has been roughened with emery dis
solves at the maximum rate as soon as it is immersed in the acid, but the rate 
rapidly decreases, and reaches a limiting value characteristic of the acid and 
the nature of the metal. Chemical activation of the surface is not so effective 
as mechanical treatment with emery. The reactivity of zinc is not affected 
by storage in water. The rate of dissolution of electrolytic zinc in hydro
chloric acid is a linear function of the concentration up to 2N, i.e. dv/dt =  
K(C — C0), where C0 is the concentration of acid at which dissolution com
mences, C is the concentration of the acid tested, and K  the dissolution 
constant. In sulphuric acid dissolution is slower than in hydrochloric acid 
of the same pH, and in both cases is independent of the current density used
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in the preparation of the metal. From the magnitude of the temperature 
eoeff. of the rate of dissolution and from the fact that stirring is without 
effect, it follows that the reaction is controlled by the chemical partial pro
cess and not by diffusion of the acid.—B. Bl.

* 0 n  th e  C orrosion  of E lec tro ly tic  Z in c  a n d  R efined Z in c . U. Bauer and
G. Schikorr (Z. M etallkunde, 1934, 26, 73-80).—Comparative corrosion tests 
have been made on electrolytic zinc (99-98% zinc) and on two grades of 
refined zinc (98-86 and 99-00% zinc). Electrolytic zinc is less attacked than 
refined zinc in neutral waters ; in pure water the presence of carbon dioxide 
to produce a protective film is important. In acid solutions from which zinc 
liberates hydrogen electrolytic zinc is generally more rapidly attacked than 
refined zinc, whereas no difference in the behaviour of the three grades can 
be detected in atmospheric corrosion or in alkaline solutions (soda, Persil). 
Atmospheric attack is least in pure forest air, increases in the neighbourhood 
of towns, and is greatest in the ventilator shafts of laboratories. No differ
ences are detectable in the corrosion of sheets hung perpendicular or hori
zontal except in the moist air of greenhouses, where horizontal sheets were 
more attacked than vertical ones. All grades of zinc are equally strongly 
attacked by moist gypsum, but electrolytic zinc is slightly more vigorously 
attacked by moist cement than is refined zinc. Among moist woods bass
wood has the greatest corrosive action on zinc and beechwood the least. 
Moist pinewood attacks electrolytic zinc more strongly than refined zinc.

—B. Bl.
♦ In te rn a l C orrosion of Z inc . E. Arendt (Compt. rend., 1934, 199 , 142-143). 

—Although zinc immersed in an acidified solution becomes passive, if left 
in sulphuric or hydrochloric acids (the concentration within a large range is 
immaterial) for some weeks, it becomes corroded internally. The corroded 
metal in the interior is partly dissolved as the salt and partly oxidized to 
Zn(OH)2, which fills the cavities formed by the corrosion. The passive film 
has a metallic appearance on the surface in contact with the solution and 
the colour of the hydrate on the internal face, and is about 10 p. thick. This 
effect of the passive film is much more marked in commercial zinc than in 
the chemically pure metal. The internal corrosion of the metal is facilitated 
by the difference in chemical properties of the surface films and the interior 
metal. When the metal is made passive over the whole surface, corrosion 
is caused by the diffusion of negative ions through the passive film and then 
reaction with the deeper layers. As a result, hydrogen is liberated and breaks 
through the film.—J. H. W.

♦A lloys S table in  P hosphoric  A cid. 0 .1. Vehr and M. M. Romanov (Dokladi 
Akademii Nauk (Compt. rend. Acad. Sci. U.R.S.S.), 1933, [N.S.], (3), 111— 
117).—[In Russian.] The following alloys were found to be resistant to hot 
and cold phosphoric acid (up to 60%) : chromium steel (carbon 0-63, silicon 
2-27, chromium 32-92%), chromium-manganese steel (carbon 0-23, chromium 
16-45, manganese 11-54%), aluminium-bronze with 0-6% chromium. Alu
minium-bronzes containing 0-02-0-67% chromium as well as plain “ alumin
ium-bronze ” and “ aluminium-bronze ” with 3% iron were tested in 80% 
phosphoric acid at the boiling point and at 135° C., and in technical phosphoric 
acid at 15° C. All the alloys had previously been heat-treated by quenching 
from 900° C. and normalizing at 700° C. The influence of chromium is mani
fested in two ways : by the formation of a protective film by the action of 
the acid and by a refining of the grain-size. All the “ aluminium-bronzes ” 
are resistant at room temperature to pure and commercial phosphoric acid. 
In 80% acid at 135°-140° C. the bronze containing 0-5% chromium was the 
most resistant. Abronze containing aluminium 9-46, chromium 0-37, and iron
0-26% prepared by the addition of ferro-chromium to “ aluminium-bronze ” 
was highly resistant to boiling 87% acid. The mechanical properties of



1 9 3 4 I V .— Corrosion 4 2 5

“ aluminium-bronzes ” containing chromium are good ; after heat-treatment 
the tensile strength is 70 kg./mm.2 and the elongation 25%.—N. A.

*The In fluence  of M etals on  M ilk an d  of M ilk on  M etals. W. Mohr, R.
Kramer, A. Burr,  Osterburg (Alluminio, 1934, 3, 80-82).—Presented at
the 10th International Dairy Congress, Rome, 1934. The corrosion of various 
metals and alloys by milk, and the changes thereby produced in the milk 
have been studied. Various light alloys, especially those the surfaces of which 
have been treated by the Eloxal process showed no signs of corrosion. Methods 
of preventing electrolytic corrosion by contact with other metals and the 
action of various alloy couples are discussed.—G. G.

*T'ne Corrosive A ction  of R e frig e ra tin g  S alt M ixtures on V arious M etals.
A Burr and M. Miethke (Alluminio, 1934, 3, 82-84).—Read at the 10th 
International Dairy Congress, Rome, 1934. Refrigerating mixtures with a 
basis of calcium chloride have the most corrosive action even on stainless 
steel, the least corrosive mixture is a proprietary product containing chromate.

—G. G.
♦M etals an d  W ines. C o rrosion -R esistance  of M etals in  W in e  M aking and  

Tolerance of W ines fo r M etals. H. E. Searle, F. L. La Que, and R. H. Dohrow 
[Indust, and Eng. Chem., 1934, 26, 617-627).—Corrosion-resisting metals 
offer important advantages over the older materials of construction of winery 
equipment. Tests made to ascertain the resistance of metals to corrosion 
by wine and their effect on the product, are described. Inconel and 18:8 
chromium-nickel steel were almost perfectly resistant under all the con
ditions studied. Inconel is adequate for all winery uses. The pick-up of 
iron from 18:8 alloy storage tanks, closed fermenters, and blending tanks may 
exceed the tolerance of wines for iron; in all other stages of the process this 
alloy is adequate. Owing to the high tolerance of wine for nickel, this metal 
may be used almost throughout the winery without affecting the colour, 
brilliance, flavour, or bouquet of wine. Monel metal, aluminium, and copper 
may be employed in certain winery equipment, e.g. juice tanks, in which the 
liquid does not remain for long periods. These metals as well as copper 
alloys are now used in pipe-lines, pumps, filling machines, &c. Tin is the 
only metal tested which appears to have a very limited application in wineries. 
Wine will tolerate only small quantities of tin, and the metal has a com
paratively high corrosion rate, particularly when exposed to red wine under 
conditions of low aeration.—F. J. _ • „  v

♦Corrosion of M etals by P h en o ls . F. H. Rhodes, P. A. Riedel, and V. K. 
Hendricks (Indust, and Eng. Chem., 1934, 26, 533-534).- A  method for 
determining the rates of corrosion of various metals and alloys in phenol 
and the cresols is described. In the stills used for refining these substances 
the metal of the condenser coils must resist the chemical action of the vapour, 
and must not discolour the finished product. The corrosive action of the 
acids on metal is also of importance in connection with the operation ot the 
processes for the purification of petroleum oils by fractional extraction wit 
cresoL The results showed that nickel or the 18:8 chromium-nickel steels 
should be satisfactory for use in handling and condensing the vapours ot 
phenol or the cresols. Lead is rapidly attacked by the tar acid, and should 
not be used in handling these materials. The use of copper in phenol stills 
and containers for phenols at ordinary temperatures should be avoide , o 
because the copper itself is attacked to a considerable extent and also ecause 
the products of the action of the tar acids on copper cause discoloration of 
the phenol or cresol. Commercial zinc, aluminium, Monel metal, pure e ec ro 
lytic silver, high-carbon and low-carbon steel, brass, and high-chromium stee 
were also used in the investigation.—F. J.

Corrosion of [Oil] P ro d u c tio n  E q u ip m e n t in  th e  G ulf C oast, b. Gill 1 1 
Weekly, 1933, 69, 51).—Corrosion of well equipment, which constitutes one 
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of the most serious items of trouble and expense in the Gulf Coast area, is 
discussed.—S. G.

C hem ical In jec tio n  in  K a n sa s  [Oil] W ells R e ta rd s  C orrosive A ction . Anon.
(Oil Weekly, 1933 , 7 0 , (3 ), 2 2 ;  J. Inst. Petrol. Tech., 19 33 , 19, 3 1 3 a ) .—  
Difficulty is experienced in one of the Kansas fields through the presence of 
hydrogen sulphide and a low concentration of salt in the water coming with 
the oil from the deep producing horizons. Continued pulling of tubing, 
casing, &c., has been necessary since the oil was discovered in that region. 
An attempt was made to manufacture some alloy which would not he attacked 
but these measures failed. Injection of chemicals into the hole was then 
studied and is now being carried out to retard corrosion.—S. G.

C orrosion T est fo r L iqu id  B u ta n e . F. M. Clothier (Nat. Petrol. News, 1933, 
25, 22; J. Inst. Petrol. Tech., 1933, 19, 4 1 1 a ) .—This is an adaptation of the 
corrosion test for gasoline (copper strip) A.S.T.M. D 130-30, and is for the 
purpose of detecting the presence of free sulphur or corrosive sulphur com
pounds in commercial butane.—S. G.

T esting  of F u e ls , Solvents, an d  th e  L ike  fo r  C orrosive S u lp h u r by M eans 
of Copper. H. Kiemsted (Brennstoff-Chem., 1933, 14, 284-286).—S. G.

The P h en o m en o n  of C orrosion. J. Liger (Galvano, 1934 , (26), 18-20).— 
A discussion of general principles.—E. S. H.

*The V elocity of Corrosion from  th e  E lec tro ch em ica l S tan d p o in t.—I I I . U. It. 
Evans and R. B. Mears (Proc. Boy. Soc., 1934, [A], 1 4 6 ,153-165).—It is shown 
that Bengough’s “ film distribution ” view of corrosion has much in common 
with views published by E. and M., and can be, in part, accepted. Criticisms 
of the differential aeration theory based on Bengough’s linear corrosion-time 
curves are invalid. In the corrosion of iron immersed vertically in potassium 
chloride solution below oxygen-nitrogen mixtures, the velocity of corrosion 
increases and the area affected decreases with the oxygen concentration, thus 
confirming Borgmann’s results (Trans. Faraday Soc., 1932, 28, 813). A 
statistical study of drops of potassium chloride on iron below oxygen-nitrogen 
mixtures shows that the probability of attack diminishes and the conditional 
velocity of corrosion increases with oxygen concentration. This confirms the 
opinion of Schikorr (Z. Elektrochem., 1933, 3 9 ,409) that oxygen can be regarded 
as either a stimulator or inhibitor of corrosion.—J. S. G. T.

R apid  M ethod of E v a lu a tin g  C orrosion. C. M. Chapman (Refiner <t* Natural 
Gasoline Manuf., 1933 , 1 2 , 1 5 3 -1 5 5 ;  J. Inst. Petrol. Tech., 1933 , 19, 2 4 2 a ).—  
The exposure and examination of test-specimens inserted in closed vessels under 
operating conditions may be facilitated by the use of a corrosion tester, which 
represents a means of introducing and withdrawing specimens without inter
ruption to plant operation. Specimens are attached to the end of a threaded 
spindle by means of which they are projected through a valve and connection 
into the vessel for exposure, and withdrawn for inspection by removal of the 
projecting spindle and yoke attachment from the valve. The exact type and 
size of the inserted specimens is limited by the diameter of the passage way 
through the valve and connection ( -̂| in.) and to a length which allows clear
ance with the valve gate, about 1£ in. A quick method for determining the 
relative suitability of metals for corrosion-resistance consists in polishing one 
or more exposure surfaces of a test-specimen to such a degree as to permit 
microscopic observation of corrosion. As a highly-polished surface tends to 
inhibit corrosion the final polish is made with No. 4/0 emery paper, which finish 
does not inhibit corrosion. In actual tests, specimens thus prepared were ex
posed to the action of corrosive water for 16 hrs., and the specimens, by micro
scopic ekamination, subsequently arranged in the order of resistance, which 
approximated to the valuation obtained by 2-year service tests.—S. G.



1 9 3 4 V .— Protection 4 2 7

V .— P R O T E C T IO N
(Other than Electrodeposition.)

(Oontinued from pp. 387-389.)

C inem atographic Survey o i A nodic P assiv ity  Processes (w ith  F ilm  P ro d u c
tion, an d  D iscussion). W. J. Müller (Z. Elektrochem., 1934, 40 , 536).—Read 
before the Deutsche Bunsen Gesellschaft. A note of an exposition of the 
phenomenon of passivity of different metals by means of an ordinary cinemato
graph camera. In the discussion, the passivity of aluminium is described, and 
it is stated that ferrous sulphate can form a primary film without the presence 
of a trace of ferric sulphate.—J. H. W.

*Plating of L ig h t A lloys by th e  M ethod of D ipping in  F used  Salts. K . P. 
Lebedev and T. K. Riazhskaia (Trudi Nauchno-lssledovatelskogo Instituta 
Legkih Metalbv—“ NIISALUMINI ” (Transactions of the Scientific Research 
Institute for Light Metals— 1 N IIS ALU MIN I ”), 1932, (1-2), 82-86).—[In 
Russian.] Metal coatings were obtained by dipping aluminium, Duralumin, 
and Elektron in molten salts of zinc, copper, nickel, cadmium, and chromium. 
The best results for aluminium and its alloys were obtained by coating it with 
zinc in a mixture of the chlorides of zinc 75, potassium 12-5, and sodium 12-5% 
at 425° C. for 3-5 minutes. Copper-plating was unsatisfactory, whilst the 
other metals require further experiments.—I). N. S.

♦C em entation w ith  A lu m in iu m  in  W orks P ractice . V. O. Gess (Vestnick 
Metalloyromishlennosti {Messenger of the Metal Industry), 1933, (4), 31-35).—[In 
Russian.] For the aluminium coating of iron case-hardening boxes the boxes 
are pickled in sulphuric acid, washed with alkali solution, dried, and coated 
internally with graphite paint. Aluminium or Lautal is melted in a graphite 
crucible, 6- 8% of iron shavings added, and the boxes submerged in the metal 
at 790°-800° C. for 40-50 minutes. They are then coated with sodium silicate 
solution and annealed at 950°-1000° C. for 2 hrs.—D. N. S.

♦H ot-D ipped A lu m in iu m  C oatings on  I ro n . H. Rührig (Z. Metallkunde, 
1934, 26, 87-90; and (translation) Aluminium Broadcast, 1934, 4, (29), 1-7).— 
Hot-dipped aluminium coatings on iron consist of three layers : {A) the iron- 
aluminium solid solution immediately above the iron core, (B) a brittle inter
mediate zone of FeAl3, and (C) an outer surface of aluminium penetrated with 
FeAl3 crystals. The increase in the thickness of B is greater with rise in 
temperature than with an increased time of immersion. The total thickness of 
the deposit increases rapidly with rise in temperature and time of immersion. 
The aluminium grips the iron by penetration into those constituents for which 
it has the greatest affinity. Addition of silicon to the aluminium bath reduces 
the thickness of the FeAl3 layer by up to 50%. Before immersion in the 
aluminium the iron should be pickled in a salt-bath, preferably after being 
coated with a non-hygroscopic film of zinc ammonium chloride. Methods of 
testing aluminium-coated wires are described; they are similar to those used 
for zinc-coated wires.—B. Bl.

♦Preece Test (Copper S u lphate  Dip) fo r  Z inc  C oatings. E. C. Groesbeck and
H. H. Walkup (U.S. Bur. Stand. J. Research, 1934, 12, 785-802; Research 
Payer No. 6 8 8).—The Preece test is in common use for inspection purposes to 
determine the uniformity of galvanized coatings, even though the results are 
sometimes erratic. An experimental study made with wires with different 
types of zinc coating and with wires consisting of commercially pure zinc and 
iron indicates that the pR value of the copper sulphate solution, the rate of 
solution of the zinc coating, and the cleanness of the test-specimens are im
portant factors in the Preece test. The use of cupric hydroxide instead of 
cupric oxide for neutralizing the copper sulphate solution is recommended, 
since a stable pa is much more quickly reached by its use. Electroplated and
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sprayed zinc coatings dissolve more rapidly in tlie copper sulphate solution than 
do hot-dipped or galvannealed coatings. Pure zinc coatings showed, during 
their solution, a “ potential minimum ” (with respect to a copper wire) which 
was practically absent with coatings that contain iron, such as on galvannealed 
wires and the inner layer of hot-dipped galvanized wires. This minimum may 
be caused by the delayed coagulation of basic zinc compounds, which coagula
tion may be accelerated by the presence of iron. The causes and remedies of 
premature and delayed end-points are explained. A method for measuring the 
thickness-distribution of the zinc-coating by the use of a suitably acidified 
copper sulphate solution is suggested.—S. G.

C orrosion of Oil W ell T ub ing  [U se of G alvan ized  T u b ing ]. W. F. Rogers 
{Oil and Gas J., 1933, 32, (1), 61 ; J. Inst. Petrol. Tech., 1933,19, 259a).—From 
records of a large number of tube failures the results show that the most com
mon occur in the joint ends either from corrosion at the back of the threads, 
thread breaks, or split joints. Corrosion of the joints is a particularly bad form 
of attack. Where severe corrosive conditions prevail the use of galvanized 
external upset seamless steel tubing is advocated.—S. G.

C om bating R u s t w ith  M etallic F in ish es . H. Chase {Synthetic and Applied 
Finishes, 1933, 4 , (37), 3; Res. Assoc. Brit. Paint. Manuf. Rev., 1933, (33), 
143).—Samples of steel coated with metallic finishes and exposed to external 
weathering in New York have been weighed every 2 months. Cadmium coat
ings weathered at twice the rate of zinc coatings. In these conditions salt- 
spray tests showed zinc coatings to be much inferior. Nickel and Monel metal 
failed in less than 2  months, sprayed lead was better, but not so good as 
sprayed aluminium. Hot-dipped lead coatings show no sign of pinhole 
corrosion.—S. G.

R esisting  C orrosion. J. Winning {Mech. World, 1934, 95, 599).—A letter to 
the Editor advocating cadmium plating as a protection for iron and steel and 
enumerating some of its advantages.—F. J.

R apid  T esting  of th e  C harac te ris tic s  of M etallic  C oatings. Alexander 
Glazunov {Iron Age, 1934, 134, (1), 12-14).—A known length of wire, coated 
with metal is exposed to electrolytic action under given conditions. If e =  the 
electro-chemical equivalent of the metal, A =  the current intensity in am
pères, t =  the time in seconds, s =  the specific gravity, I =  the length of the 
wire exposed, and r =  its radius in cm., then the thickness of the surface layer,

7 e X A X t t  tt wd = -----=-----r— cm.—J. H. W.s X I X 2;ir
M etal S praying in  th e  P e tro le u m  a n d  N a tu ra l Gas In d u s tr ie s . H. B. Rice

{Refiner & Natural Gasoline Manuf., 1933,1 2 ,148-152).—S. G.
L acquering  Cast A lu m in iu m . H. Gge {Indust.-Lackier-Betrieb, 1933, (5), 

59; Res. Assoc. Brit. Paint Manuf. Rev., 1933, (32), 89).—Cheap cast alumin
ium articles may be lacquered satisfactorily if they are first boiled in caustic 
soda for a short time in order to form a “ passive ” layer of aluminate. They 
should then be well washed and dried, when, if they show a grey appearance, 
they should be further treated with nitric acid and very carefully washed and 
dried. Costly articles should be dipped in solutions to give a metallic under
coat (of brass or pure copper or zinc).—S. G.

[P ro tec tio n  of Cans for] C anning  F ru i t  a n d  V egetab les. G. Cadbury {Syn
thetic and Applied Finishes, 1934, 4 , 302 ; Res. Assoc. Brit. Paint Manuf. Rev., 
1934, (37), 18).—Tins for fruit should be coated internally with a double layer 
of varnish ; a single layer is less effective than no varnish since rapid corrosion 
occurs at any cracks in the coating. For vegetable tins a special sulphur- 
resisting varnish containing zinc is used.—S. G.

V arn ishes an d  T em p era tu re s fo r T in  C on ta iners . Anon. {Mod. Lith. and 
Offset Printer, 1933, 2 9 , 186; Res. Assoc. Brit. Paint Manuf. Rev., 1933, (36), 
308).— Lacquers for food containers must be formulated with special regard to
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the conditions to which they are subjected. It is essential that the temperature 
of baking ovens be carefully regulated. A device for measuring the tempera
ture of tinplate at various points in an oven is described.—S. G.

R ust-P roofing  of T inned  O bjects. F. Hth {Indust.-Lackier-Betrieb, 1933, 
(27), 319; Res. Assoc. Brit. Paint Manuf. Rev., 1934, (38), 152).—A thick tin 
coating is essential; where thin spots occur exposure to a flame may cause 
melting of tin or exposure of the iron. This can be avoided by coating the tin 
surface with a “ bronze ” ; for the latter any heat-resistant varnish or lacquer 
may be used, e.g. one containing cellulose acetate or bitumen. For storm 
lanterns aluminium-bronze is best, as copper and brass are liable to discolora
tion.—S. G. .

V arnishing of G alvanized  I ro n  O bjects. F . Hth (Indust.-Lackier-Betneb, 
1933, (27), 320; Res. Assoc. Brit. Paint Manuf. Rev., 1934, (38), 98).—A com
position is used containing copal or synthetic resin with 0 -6- 1% formic or 
butyric acid, which removes any trace of oxide from the surface. Owing to 
crystallization, the zinc surface is sufficiently rough to hold the varnish.—S. G.

' A n ti-R u st P re p a ra tio n s . S. Salm (Allgem. 0el u. Fett Zeit., 1933, 30, 
87-88; Res. Assoc. Brit. Paint Manuf. Rev., 1933, (32), 8 8 ).—-Lanoline or 
vaseline containing 1 0 % lanoline, dissolved in solvent such as white spirit, are 
useful preparations. Schiirer recommends the following : for metal articles, 
125 grm. lard melted with 20 grm. camphor to which graphite is added. For 
nickel articles, 50 kg. stearin oil are stirred with sal ammoniac and 250 grm. 
benzine and 375 grm. vinegar added.—S. G.

P ain ting  on  A lu m in iu m  an d  A lu m in iu m  A lloys. ----- Eckert (Angew.
Chem., 1933, 46, 784; Res. Assoc. Brit. Paint Manuf. Rev., 1934, (37), 14).— 
Preliminary roughening and removal of grease are important for adherence in 
the painting of aluminium. With otherwise faultless painting adherence often 
may be greatly decreased by the formation of pores, possibly submicroscopic. 
Correct choice of pigment and correct amount of dilute avoid this. Aromatic 
compounds permit of better adsorption than aliphatic. Basic pigments are 
suitable, but cannot be worked with every binder. Very finely ground alumi
nium is an excellent pigment. The synthetic resins from phthalic acid and 
from formaldehyde have a good adherence, hardness and elasticity, only 1 coat 
is required, no roughening and no priming, but the technical advantage of this 
valuable stoving varnish is decreased by the high baking temperature (150 -  
180°), which promotes intercrystalline corrosion and spoils the adherence pro
perties. For all these alloys a 5-hr. baking at 200° is the maximum possible.

—S. G.
P ain ting  A lu m in iu m  A lloys. Anon. (Indust.-Lackier-Betrieb, 1933, (12), 

144; Res. Assoc. Brit. Paint Manuf. Rev., 1933, (34), 213).—All parts of air
craft motors were coated with Japan or enamel before assembly. A black j apan 
was sprayed on to the cylinders and a grey enamel on to the other parts. In 
the Wright factory (U.S.A.) the cylinders were put into a 2 -chambered furnace 
and brought to a temperature of 233°; other parts were heated in an electric 
furnace to 121°.—S. G.

Surface P re p a ra tio n  an d  C orro sio n -R esistan ce  of A lu m in iu m . Anon. 
(Indust.-Lackier-Betrieb, 1934, (1/2), 12; Res. Assoc. Brit. Paint Manuf. Rev., 
1934, (38), 151).—For paint to adhere, the surface should be made passive 
by anodic oxidation. A suitable priming coat is given by ZnCr04 or alumin
ium in oil. Various electrolytes are used, e.g. chromic, sulphuric, and oxalic 
acids. Flawless surfaces result from anodic treatment of aluminium-silicon, 
zinc-copper, and copper-aluminium alloys. Oil or wax is used for final 
treatment. After treatment with sulphuric or oxalic acid the resulting coat
ings are mechanically and chemically highly resistant.—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 . 389.)

*E lectro ly tic  D eposition  o î A lu m in iu m  F ro m  a  M olten  M edium . V. Plotnikov,
N. Gratsiansky, and Z. Demtshenko (Legkie Metalli {Light Metals), 1933, 
(2-3), 27-31).—[In Russian.] Good deposits of aluminium on copper ca,n be 
obtained from a 3  : 2 molecular mixture of aluminium and sodium chlorides ; 
for iron a 2 : 1 mixture is better. The optimum temperature is 200°—250° C. 
and current density 1 amp./dm.2.—D. N. S.

The T heory of C hrom ium  P la tin g . Erich Müller (Z. Elelctrochem., 1934, 
40, 344-352).—Cf. Met. Abs., this volume, pp. 352-353. The explanation 
of M.’s theory of chromium plating is concluded.—J. H. W.

* R apid  E lec tro g rap h ic  D ifferen tia tion  of C h ro m iu m -P la ted  an d  N ickel- 
P la ted  Goods. Alexander Glazunov and J. Krivohlavy (Chem. Obzor, 1933, 
8 , 175-177).—A spot test and an electrographic method of identifying elec
trodeposits on metals are described. For nickel an acetic acid alcoholic 
solution of dimethylglyoxime is used, and for chromium a sulphuric acid 
solution of diphenylcarbazide.—R. P.

Gold E lec tro p la tin g . Paul A. Oldam (Monthly Rev. Amer. Electroplaters’ 
Soc., 1934, 20, (10), 27-34).—Notes on the preparation, operation, and control 
of gold-plating solutions, especially those used for the deposition of alloy 
deposits of various colours.—A. R. P.

R ecen t D evelopm ents in  th e  E lec trodeposition  of N ickel. A. W. Hother- 
sall (Met. Ind. (Land.), 1934, 45, 109-121, 157-159).—Reproduced from a 
booklet issued by the Mond Nickel Co., Ltd.—J. H. W.

P eeling  of N ick e l-C h ro m iu m  D eposits. André Darlay (Galvano, 1934, 
(25), 17-20).—Faults in degreasing and in the electroplating process, which 
lead to subsequent peeling, are discussed.—E. S. H.

*On th e  Q uestion  of th e  E lec trodeposition  of I ro n -N ic k e l A lloys. F. Mar- 
schak, D. Stepanow, and C. Beljakowa (Z . Elelctrochem., 1934, 40, 341-344). 
—The electrodeposition of iron and nickel from a mixture of the solutions 
of the simple salts in the presence of colloids and conducting salts has been 
investigated and the simultaneous deposition of iron and nickel on the cathode 
has been obtained. These deposits have a quite uniform and fine crystalline 
structure, and adhere strongly to the base; when thin they are elastic. 
From the earlier investigations it appears that the nickel content of the 
deposit increases with longer periods of electrolysis of solutions which have 
lower nickel concentrations and decreases in the course of time with electro
lytes having higher concentrations of nickel.—J. H. W.

E le c tro ly tic  D eposits of R h o d iu m . J. Milinaire (Galvano, 1934, (25), 23- 
24).—A brief discussion of recent developments and applications.—E. S. H.

Notes on  C yanide Solutions [Silver P la tin g  B a th s] . Richard M. Wick 
(Monthly Rev. Amer. Electroplaters’ Soc., 1934, 20, (10), 10-15 ; discussion, 
15—16).—Decomposition of cyanide plating baths proceeds chiefly by hydro
lysis and oxidation. At room temperature hydrolysis produces hydrocyanic 
acid, which is partly lost by evaporation, and alkali hydroxide, which is 
slowly converted into carbonate ; at higher temperatures, especially above 
45° C., alkali formate is formed, which may be anodically oxidized to alkali 
carbonate. At high current densities cyanate is formed at the anode, and 
this may be hydrolyzed to carbonate and ammonia, the latter then forming 
urea with unchanged cyanate. Since the presence of argenticyanide in 
cyanide solution restrains loss of hydrocyanic acid when air is bubbled 
through, it is probable that more complex compounds than KAg(CN)a are 
present in silver plating baths.—A. R. P.
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» E xam ina tion  of E lec tro ly tic  S ilver D eposits by X -R ays. 6 . R. Levi and 

M. Tabet (Atti R. Accad. Lincei (Roma), 1934, 18, 463 467; C. Abs., 1934,
28 3003).—Bright deposits of silver were examined. The silver is deposited 
in isodiametric particles, whereas chromium is deposited as plates (Met. Abs., 
this volume, p. 299). This is proof that plate structure is not a necessary 
condition for producing bright deposits.—S. G.

Acid T in P la tin g . P. R. Pines (Monthly Rev. Amer. Electroplaters hoc., 
1934, 2 0 , (1 0 ), 49-52).—A sulphate bath containing free sulphuric acid 6 - 8  and 
stannous’ sulphate 6 oz./gall., together with certain addition agents (nature not 
stated), gives bright adherent tin deposits with nearly 1 0 0 % current efficiency 
when operated at 25°-30° C. with 5-50 amp./ft.2 and gentle agitation. At 
40 amp./ft.2 a thickness of 0 -0 0 1  in. is deposited as a bright silver-white plate 
in 11| minutes. The throwing power is in excess of 200% on Pan’s cavity

»The T hrow ing P ow er of Z in c  P la tin g  Solutions. I I .— The R ela tio n  B etw een  
Current D ensity  an d  C athodic P o la riz a tio n  P o ten tia l of Z inc  S u lphate  Solutions.
Masami Nakajima (J. Electrochem. Assoc. (Japan), 1934, 2, 72-75; C. Abs., 
1934, 28, 3307).—[In Japanese.] Cf. Met. .46s., this volume, p. 309. The 
relation between current density and cathodic polarization potential has been 
worked out with 0-5-2-5-N zinc sulphate solution (pH 3-4-1-6). The polariza
tion potential is increased with an increase in current density and is decreased 
with an increase in zinc sulphate concentration. In a zinc sulphate solution of 
the same concentration, this potential tends to be increased with a decrease m 
v value and the lowest potential has been attained in 0-5 and 1-5-iV solutions 
with Pa 2-8, and in 2-5-N solution with pH 3-4 at lower current density and with

2-2 at higher current density. Change in pu does not greatly affect the 
polarization; the greatest effect is observed in 0-5-N concentration; it de
creases with an increasing zinc sulphate concentration.—S. G.

»On th e  S tru c tu re  of a  C athodic D eposit. A. Glazunov (Z. physikal. them., 
1934 [A], 167, 399-406).—A very elegant apparatus is described for following 
under the microscope the course of crystallization in the cathodic deposition of 
metals; the number of nuclei (KZ) and the rate of crystallization parallel (iv%) 
and perpendicular (KG2) to the lines of current increase with rise in current 
density KG, and KZ decrease with increasing concentration of electrolyte, 
whilst KG, increases. The nature of the deposit (dense or powdery) depends 
on the ratio KG2: KZ; if KG2 is small and KZ large the deposit is powdery, 
and if KG2: KZ is large a smooth mirror-like deposit is obtained. A high value 
of KG, produces a dendritic deposit with a rough surface.—B. Bl.

Protective V alue of P la ted  C oatings o n  N o n -F erro u s M etals [w ith  In te r 
polated D iscussion]. Wm. Blum (Monthly Rev. Amer. Electroplaters poc., 
1934 2 1  (1 ) 14—23).—A progress report and discussion of research on plated 
coatings now being carried out by the A.E.S. Most of the discussion is con
cerned with the value of a sodium nitrate stripping bath for removing nickel 
plate from steel by anodic treatment. The bath is unsuitable for high-carbon 
steel, and occasionally causes pitting or serious corrosion of low-carbon steel 
the reason for which is still obscure.—A. R. P.

tW h a t  is U n d er th e  P la te . George B. Hogaboom (Monthly Rev. Amer. 
Electroplaters' Soc., 1934, 21, (1), 5-13).—The importance of correct treatment, 
especially as regards cleaning and polishing, of the base metal prior to electro
plating is stressed, and recent work on the subject is critically reviewed.^

Some F u rth e r  E le c tro ch em ica l P rin c ip les  A pplied in  E lec trodeposition . 
I.— Secondary E lec trodes. Samuel Field (Met. Ind. (Lond.), 1934  4 5 , 6 1 -6 3 ) .  
The use of copper and lead as secondary electrodes and the mechanism ot trie 
process are described.—J. H. W.
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V II. — 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. 354-355.)

* 0 n  P o ten tia ls  in  th e  E lec tro ly tes  of F o re ig n  Io n s . 0 .  Essin and M. Loz-
manowa (Z. physikal. Chem., 1934, [A], 167, 209—220).—The potentials of gold 
in copper sulphate, copper nitrate, and silver nitrate solutions have been 
measured and compared with those of copper in copper sulphate and nitrate, 
and of silver in silver nitrate solutions. The gold potential is in all cases a 
linear function of the potential of the metal that forms the cation of the 
electrolyte: EAu UeX =  a +  b . A\Ic/MeX. In addition, there is a logarithmic 
relation to the activity of the cation of the electrolyte. The results can be 
explained by adsorption phenomena.—B. Bl.

*T he E lectro ly tic  P o te n tia l of N ickel. L . Colombier (Compt. rend., 1934 ,199 , 
273-275).—The electrolytic potential of nickel in 3 forms : massive (small cubes 
cut from a commercial plate), electrolytic (deposited at high current density), 
and reduced (by hydrogen), has been determined in a normal solution of pure 
nickel sulphate. The potentials were measured with calomel electrodes and 
calculated for the normal hydrogen electrode. The value found for the poten
tial under these conditions was : Eh =  — 0-227 ±  0-002 volt at 20° C.

—J. H. W.
M echan ical A ctiv a tio n  of E lec trode  S urface . K. M. Gorbunova and A. T. 

Vagramyan (Dolcladii Akademii Naulc, U.R.S.S. (Compt. rend. acad. sci., 
U.R.S.S.), 1934, [N.S.], 1, 127-128 (in Russian); 128-129 (in French); C. 
Abs., 1934, 28, 3666).—A silver cathode submerged into 3-N silver nitrate 
solution remains passive at polarization up to 0-6 X 10~2 v. Increase of 
polarization up to 1-7 X 10~2 v. results in the formation of microscopic crystals 
which are capable of growth at lower potentials. A scratch made on the 
surface of the electrode enables crystals to form at much lower potentials. 
Scratching increases the number of active places due to freeing of micro- 
crystalline surfaces where localized separation of metal takes place.—S. G.

* A ntim ony  E lectrodes. Arvid Holmquist (Svensk Kem. Tids., 1934, 46, 
2-10; C. Abs., 1934, 28, 3005).—The potentials of antimony rods are very 
different from antimony powder and these electrodes in HBr or HC1 are not 
like those in H2S04 or HC104. Plotting pa against acid concentration gives 
different types of curves. There are tables giving oxidation-reduction poten
tials for Sbm and SbIV, also partition data for SbCl3 in H,0|Et20.—S. G.

* R a te  of C rysta llization  in  th e  E lec tro lysis of C adm ium  A ceta te  an d  N itrate. 
[E lectro lysis U n d er th e  M icroscope.—VI.] Alexander Glazunov and B. Koufil 
(Chem. Listy, 1933, 27, 489—493).—Numerous figures are given for the rate of 
crystallization of electrolytic cadmium deposits from nitrate and acetate baths. 
Photomicrographs are given showing characteristic structures obtained at 
various current densities and at various concentrations of the electrolyte.

—R. P.
*The N um ber of C rysta lliza tion  C entres in  th e  E lec tro ly s is  of Copper from  

Copper S u lphate  So lu tions. [E lec tro lysis U n d er th e  M icroscope.—VII.] Alexan
der Glazunov and J. Janousek (Chem. Listy, 1933, 27, 457-461).—The cathodic 
deposition of copper has been studied photomicrographically, and the number 
of crystallization centres has been determined from electrolytes of various 
concentrations and at various current densities. High current densities 
increase the number of centres, but high concentration of the electrolyte 
reduces the number and results in a dense cathodic deposit.—R. P.
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I X .— A N A L Y SIS

(Continued from  pp. 389-391.)

New B ritish  C hem ical S tan d ard  A lum in iu m -S ilico n  Alloy “  B .”  -------
(Met. Ind- (Lond.), 1934, 45, 87).—Aluminium-silicon alloy “ B ” contains: 
silicon 12-74, iron 0-34, manganese 0-005, zinc 0-020, titanium 0-006, copper
0-010%, and is believed to be the only standard of its kind issued in Great 
Britain, U.S.A., or the Continent.—J. H. W.

♦P arting  Loss in  th e  Gold A ssay. August Hackl (Z. anal. Chem., 1934, 97, 
411-415).—In the parting assay of Au errors of up to 0-2°/oo may arise due to 
solubility of the Au in the parting HN03. These errors may be avoided by 
addition of 0-1 vol.-% of CH3OH to the acid or by the use of Cd (5 times the 
weight of the Au) for inquartation instead of Ag.—A. R. P.

* The V olum etric  A ssay of Gold. W. Branch Pollard (Trans. Inst. Min. Met., 
1932, 41,434—454; disc., 454—457).—See J. Inst. Metals, 1932, 50, 365.—S. G.

♦Technique of A m alg am  A ssaying  of P la tin u m . I. N. Plaksin and S. M. 
Sktamova (Izvestia Platinago Instituía (Anuales de VInstituí de Platine), 1933, 
(11), 141-157).—[In Russian.] To prepare successfully an amalgam of native 
platinum containing iron the superficial film of iron oxide must first be removed 
by agitating the metal in 0-37-0-63% sulphuric acid for 12 hrs., and then 
setting the mixture aside for 1-2 days. From 90 to 97-1% of the platinum is 
amalgamated.—-N. A.

The P o laro g rap h  ; A V aluab le  Tool in  Q u an tita tiv e  C hem ical A nalysis. J ohn 
Herman (Eng. & Min. J., 1934, 135, (7), 299-300).—Describes an analytical 
instrument working on the basis of the difference in decomposition voltage of 
chemical compounds, and the direct relations between electrical effect and 
the concentration of a compound in a solution. Can be used for detection 
of impurities and stated to have a sensitivity of 1 p.p.m.—R. Gr.

* 0 n  Colour R eac tio n s of th e  R a re -E a rth s  w ith  P y roga llo l, Cerium  R eactions 
w ith Pyrogallo l, an d  R eac tio n s of T h o riu m , L a n th a n u m , and  E lem en ts of th e  
Third A naly tical G roup w ith  P y roga llo l. F. M. Schemjakin (Z. anorg. Chem., 
1934, 217, 272-276).—With NH4OH and 1% pyrogallol solution, Fe" gives 
brown hydroxide flocks, Cr‘" green Cr(OH)3, K2Cr04 a reddish-brown solution, 
(CH3-C02)2U02, Al'”, Mn", Ni", Zn" a brownish solution. Co" a lilac brown 
solution which becomes darker on keeping, TiOa an ochre-brown precipitate 
stable on boiling or keeping, and Ce"' and Ceiv a characteristic blue precipitate.

-—B. Bl.
♦A New M ethod fo r th e  S ep ara tio n  of L ead from  Z in c  an d  T h e ir S ubsequent 

E stim ations. Kishori Mohan Sil (J. Indian Chem. Soc., 1933, 10, 137-141). • 
A quantitative precipitation of lead is given by H20 2 and NH4OH. The 
precipitate, a mixture of PbO and Pb02 varying according to the concen
tration of NH4N03, when heated gently or in a “ crucible bath,” gives a residue 
of pure PbO. Zinc is not precipitated, and can be estimated by the usual 
method.—R. G.

♦Separation of N ickel a n d  C obalt by M eans of A lkaline  P h o sp h a te s. H.
Wunschendorfi and (Mme.) P. Valier (Bull. Soc. chirn. France, 1934, (v), 1, 85- 
90).—In solutions of pu 5 -5  buffered with a mixture of alkali phosphates neutral 
solutions of Co salts give a blue precipitate, whereas Ni solutions give no 
precipitate. The test is carried out at 100° C. by adding the Co-Ni solution 
drop by drop to the phosphate solution.—A. R. P.

♦C ontributions to  th e  P o te n tio m e tric  D e te rm in a tio n  of Io n s  of H eavy  M etals 
w ith Sodium Sulphide. W. Hiltner and W. Grundmann (Z. physikal. Chem., 
1934, [A], 168, 291-307).—By titrating rapidly with 0 -lA-Na28  solution using 
a tube potentiometer and a Ag2S04 electrode, Ag can be determined in the 
presence of Cu and Cd, Cu and Pb, and of Cu and Zn; Cd can be similarly deter
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mined in the presence of Zn. The heavy metal sulphides do not form solid 
solutions with one another, but precipitate one after the other. Bi, Pb, Ni, Co, 
Mn, Sb, and As cannot be determined by this method, since either the rate of 
formation of the sulphides is too small or the adsorption of sulphide ions is too 
great.—B. Bl.

♦A New M ethod of D e te rm in in g  A lu m in iu m  O xide in  A lu m in iu m  an d  Its 
A lloys. J. Kliachko (Leglcie Metalli (Light Metals), 1933, (9), 44).—[In 
Russian.] The powdered metal (3 grm.) is dissolved in 50 c.c. of H20 and 
120-150 c.c. of saturated CuCl2 solution, 25 c.c. of HN03 (1 : 5) are added, the 
insoluble Fe20 3, A120 3, and Si02 are collected, the Si02 is volatilized with 
HF, and the residue fused with K2S20 7. In the aqueous solution of the melt 
the H is removed with NaOH solution and the A1 is recovered from the 
filtrate in the usual way.—D. N. S.

*A n In d ire c t M ethod fo r  th e  P o te n tio m e tric  D e te rm in a tio n  of C adm ium . G. 
Spacu and P. Spacu (Z. anal. Chern., 1934, 9 7 ,263-266).—The Cd is precipitated 
with an excess of standard KCNS in the presence of C5H5N, and after filtering 
off the crystals of Cd(C6H6N)2(SCN) 2 the excess of KCNS is titrated with AgN03.

—A. R. P.
♦V olum etric D e te rm in a tio n  of C erium  by th e  A id of In d u ced  O xidation  of 

C erous Salts by C hrom ic an d  A rsen ious A cids. Rudolf Lang (Z. anal. Chem., 
1934, 97, 395-401).—The solution containing all the Ce as Ce"" is acidified with
5-30 c.c. of HC1, HN03, or H2S04 per 200 c.c., treated with 4-5 grm. of HP03 
and 3 drops of diphenylamine solution (1 grm. in 100 c.c. of syrupy H3P04), 
then with 30 c.c. of K2Cr20 7 solution (15 grm./litre) and 35—40 c.c. of As20 3 
solution (15 grm. of As20 3 and 10 grm. of NaHC03/litre), shaken for 2- minute, 
and titrated with 0-lA-FeSO4, solution until the blue colour becomes grass- 
green.—A. R. P.

V olum etric  E s tim a tio n  of Copper. Erich Boye (Ber. deut. chem. Ges., 1934, 
[B], 67, (6 6), 1119-1121).—Thiocyanate estimation methods are reviewed. A 
criticism by Henriques of Volhard’s methods is followed by a summary of 
Theodor’s procedure of back-titrating excess of thiocyanate in faintly acid 
solution with AgN03. B. suggests heating the cupric water-alcohol solution 
almost to boiling with hydroxylamine sulphate in a stream of N2 or C02, and 
titrating direct with AgN03. Suitable concentrations and detailed directions 
are given. Concordant results, closely approaching theoretical values, are 
claimed for many copper salts.—P. R.

♦ Q u an tita tiv e  S pectrog raph ic  A nalysis of M etals in  S m all P ro p o rtio n s  in  L ight 
A lloys. A New M ethod of D ete rm in in g  M agnesium  in  A lu m in iu m  a n d  D u ra lu 
m in . Henri Triche (Bull. Soc. chim. France, 1934, (v), 1, 495-505).—The 
method described gives the Mg content of A1 and Duralumin with an error of 
i  10%, but is much more rapid than chemical analysis. The original must 
be consulted for details.—A. R. P.

T he V olum etric  D e te rm in a tio n  of T in . U se of P o ta ss iu m  Io d a te . J. B. 
Ramsey and J. G. Blann (J. Amer. Chem. Soc., 1934, 56, 815-818).—Determin
ation of Sn by direct titration of air-free stannous solution with K I0 3 was found 
to give uniform results over a range of acid concentration up to 1 -5- 2 -0 A, and 
to be therefore superior to the use of I 2 in KI solution. The effect of the pres
ence of other elements is shown.—R. G.

D ete rm in a tio n  of S m all Q u an tities  of Z in c  w ith  D ith izo n e . Hellmut Fischer 
and Grete Leopoldi (Z.anal. Chem., 1934, 97, 385-395).—The method proposed 
by Rienacker and Schiff (ibid., 1933, 9 4 , 409-415) is subject to many sources 
of error. F. and L. recommend that Cu, Hg, Ag, Au, and Pt be first removed 
by boiling with H3P02, and that the dithizone test for Zn be then made in a 
well-buffered acetate solution. Details of the recommended procedure are 
given in the paper.—A. R. P.
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XI.— 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 PE C T IO N , 
A N D  R A D IO L O G Y

(Continued from pp. 392-394.)

E ngineering  P rob lem s in  A v ia tion . Alexander Stoneman (J. Inst. Eng. 
Australia, 1933, 5 ,368-377).—A review of S.’s experience. Inspection methods 
for detecting cracks in aluminium alloy pistons consisted of either pickling in 
caustic soda, and then in nitric acid or in dipping in hot kerosene containing 
a little oil, wiping dry, and covering with French chalk to show seepage of oil 
from any cracks.-—R. G.

A M echanical T esting  M achine. R. C. Gale [J. Sci. Instruments, 1934, 11,
209-214). Describes a small mechanical testing machine suitable for industrial,
experimental, and educational work. The machine is of the horizontal type, 
and the stress is applied by the rotation of a capstan-headed screw, and is 
balanced by the compression of a stiff helical spring, the load being read on a 
dial gauge reading up to 600 or 1200 lb. By means of suitable holders, which 
are described and illustrated, the machine can be used for tensile, compression,
bending, indentation, and cupping tests.—W. H.-R.

M etal F a tig u e  an d  M ethods fo r I ts  M easu rem en t. R. Cazaud (J. Aeronaut. 
Sci., 1934,1, 137-143).—An illustrated account is given of some typical fatigue 
failures, and’ the rotating flexure test, described in detail, is recommended as a 
standard method of determining fatigue strength. Results of this test are 
tabulated for a series of steels and for the following non-ferrous alloys : sand- 
cast and die-cast aluminium-copper (8 and 1 2 % copper, respectively), die- 
cast aluminium-silicon (silicon, 5, 12, and 18%), drawn and heat-treated 
Duralumin, drawn magnesium-aluminiuin (aluminium 6 %),drawnmagnesium- 
aluminium-copper (aluminium 9, copper 3%). Types of test-piece for initial 
and inspection tests are illustrated, and the influence of holes, threading, and 
abrupt alterations in cross-section is discussed.—P. M. C.

tB endab ility . W. Burggaller (Draht-Welt, 1934, 27, 195-197, 211-213).
A critical discussion of to-and-fro bending tests embodying the findings of bachs 
and Sieglerschmidt, Schuchard, and Herbst, as well as results from B. s own 
dissertation. It was found that logarithmic plotting of bending number Bz
and bending grade B0 =  ™  +  1-65 +  0-05rf, where R is the mandrel radius
and d the wire diameter (both in mm.), gave straight lines of uniform slope of 
2 for different materials. Thus Bz oc B0*. The bendability Br  is defined as the
bending number for Bg =  V 10, so that it can be derived from IiF 10
Tables exemplifying these relations are given as well as a nomogram for deter
mining the bendability from bending number, mandril radius, and wire 
didiinctcr .A. ~R.

D uctility T esting. Anon. (Met. Ind. (Bond.), 1934, 4 5 ,99-100).—A descrip
tion is given of the Olsen cupping machine, in which the depth of the cup at 
fracture, the maximum load required, and also the depth of the cup and the 
corresponding load applied at any time during the progress of the test are
10cri stored. J. H. W.

°  E lasticity  Tests. G. Colonneti and G. M. Pugno (Atti Pont. Accad. Sci. 
Nucwo Lincei, 1931, 84, 525-530; Sci. Aba., 1932, [A], 85, 5).— Paints out a  
source of systematic error in the use of testing machines, lhe elasticity 
of constructional materials does not work out at the same values when the 
tests are taken with increasing weights as with decreasing weights.—ib. G.

Standard  M ethods of T ension  T esting  of M etallic M ate ria ls  (E  8 -3 3 ).
(Amer. Soc. Test. Mat. Standards, 1933 , (I) , 949-964). S. G.
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S tan d a rd  M ethod of T est fo r T herm o elec tric  P o w er of E le c trica l R esistance  
A lloys (B 7 7 -3 3 ). ——  (Amer. Soc. Test. Mat. Standards, 1933, (I) , 895-897). 
—This method is intended for testing the thermoelectric power of a metal with 
respect to copper when the temperatures of the junctions lie between 0 ° and 
100° C.—S. G.

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 TR O L

(Continued from  p. 363.)

A C onnector fo r W ires— P a r tic u la rly  fo r  th e  C o ld -Ju n c tio n s of T herm o
couple W ires. R. J. M. Payne (J . Sci. Instruments, 1934, 11, 231-232).— 
Describes a split screw brass connector. When used for the cold-junction of a 
thermocouple the copper lead is soldered to the connector, which is screwed up 
so that the thermocouple wire is pinched tightly. In this way the thermo
couple wires can be unscrewed for threading through apparatus.—W. H.-R.

A P rec isio n  Couple fo r M easu ring  G as T em p era tu re s . E. E. 0. Mattock 
(Metal Progress, 1934, 26, (1), 37-40).—Working ranges and most favourable 
atmospheres are tabulated for copper-Constantan, iron-Constantan, Chromel- 
Alumel, Chromel-X-Copel, and platinum/platinum-rhodium couples. Errors 
arise mainly from the variety of methods by which heat is transmitted to the 
point of measurement. In gas thermometry, an equilibrium reading is often 
taken as the true temperature. Radiation errors and their correction are 
discussed, the method adopted by the American Gas Association being 
described in detail.—P. M. C. R.

♦R esponse of T herm ocoup les. N. P. Bailey (Mech. Eng., 1931, 53, 797-804; 
Sci. Abs., 1932, [B], 3 5 ,121).—An account of research on effects of temperature 
gradients in the hot-junction, effects of varying temperatures on the indications 
of a thermocouple, and methods for predicting the performance of any couple 
of cylindrical form. The seat of the thermo-e.m.f. of a couple is the surface of 
contact, and 3 types of temperature gradient are possible : along the surface, 
normal to it, and across it. Each was studied separately. General con
clusions include the fact that only the temperature of the contact surfaces 
affects the developed e.m.f., and that in a long junction it is the temperature 
(or temperatures) at the point of separation which is involved. Various experi
ments on the lag of couple e.m.f.’s behind a change of temperature, together 
with theoretical investigations, lead to a series of curves showing for a given 
diameter of wires forming the couple the lag due to various rates of change of 
ambient temperature. Curves and oscillograms illustrate the experimental 
results.—S. G.

♦ E stab lish m en t of a  Scale of Colour T em p era tu re . H. D. Wensel, D. B. Judd,
and Wm. F. Roeser (U.S. Bur. Stand, J. Research, 1934,12, 527-536; Research 
Paper No. 677). A number of 400-watt projection lamps were colour matched 
with black bodies immersed in freezing platinum, rhodium, and iridium. From 
these lamps working standards of colour temperature were prepared, inter
polation between the 3 fundamental points being accomplished by making use 
of the systematic difference between the colour temperature of the lamp and 
the brightness temperature of the inside of a particular turn of the coiled tung
sten filament . These working standards embody a reproducible scale of colour 
temperature which is consistent with the International Temperature Scale 
within 5° K. everywhere in the range from 2000° to 2800° K. The new scale 
assigns higher values to any given source than the scale previously used at 
the Bureau of Standards, and which was supposed to be the same as the Nela 
scale of colour temperature. The differences are 22° K. at the platinum point 
and 14° K. at the rhodium and iridium points.—S. G.
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XI 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. 394-395.)

The P rac tice  o i A rt C asting . Erich Becker (Z. ges. Giesserei-Praxis: Das 
Metall, 1934, 55, 307-309).—The devices and methods used in moulding for 
the production of art castings are described.—J. H. W.

A lum inium  an d  Special A lloys. M. Bocahut (Rev. Fonderie moderne, 1934, 
28, 205-210, discussion, 210-211).—Read before the Association Amicale et 
Mutuelle de Fonderie. Commonly occurring defects in aluminium castings and 
the methods of obviating them, the choice of primary materials, sand-casting, 
and the melting and casting of aluminium alloys are described. The composi
tion, properties, and details of casting alloys of aluminium and zinc, copper, 
silicon, magnesium, nickel, and iron are given.—J. H. W.

Properties of M etals Cast u n d e r P re ssu re . A. P. Gulyayev (\ estnick 
Ingenerov i Tehnikov (Messenger of Engineers and Technologists), 1933, (8 ), 
350-353).—[In Russian.] Casting under pressure gives castings which are 
insufficiently dense (large cavities and blowholes), but by taking suitable pre
cautions (low pouring temperature, thin stream of liquid metal, convenient 
arrangement of cores, insertions and other obstacles in the path of the flowing 
metal) this porosity may be, if not entirely avoided, at least considerably 
reduced The portions without cavities show a dense and extremely fine
grained structure. Yield-point and hardness are always greater in pressure 
castings than those produced by other methods, but usually the toughness is 
somewhat lower, especially Silumin and copper-alumimum alloys. Ihe 12/ 0 
copper-aluminium alloy used in aero-engine pistons has the best properties
after pressure casting.—N. A.

♦H ot M echanical T re a tm e n t of L ig h t A lloys (In v estig a tio n  of S and-C astings).
V. M. Aristov and N. I. Korneyev (Niimash (Bulletin of the Scientific Research 
Institute of Machine-Building and Metal Treating), 1933, (6 ), 28-33).—[In 
Russian.] Aluminium alloy castings with clearly marked defects (e.g. con- 
tinuous porosity, cavities, axial friability) are unsuitable for hot-workmg^

♦The T herm al P re p a ra tio n  of S ilu m in  A lloys an d  th e  T echnique of Such  A lloy 
P roduction. V. N. Verigin (Trudi Nauchno I  ssledovatelskogo Instituta Legkih
Metallov “  N IIS A L U M IN I  ”  (Transactions of the Scientific Research Institute
for Light Metals—“ N IIS A L U M IN I ,"  1933, (4) 3 9 - 5 4 ) .-[In  Russian.] The 
preparation of Silumin by fusing aluminium with an alloy of 20 /0 silicon and 
80% aluminium in a rocking Morgan crucible furnace heated by petroleum 
residues is described. The alloy was obtained by melting ahimimum wi 
silico-aluminium containing 70% silicon. The temperature conditions and 
nature of fluxes to be used have been elucidated. D. N. S. . ,

♦The E fiect of Chloride F luxes on  A lu m in iu m  A lloys. Enchiro ltami (I etsu- 
to-Hagane (J. Iran Steel Inst. Japan), 1931, 17, (12)1288-1335; Japanese J . 
Eng. Abs., 1934, (11), 56).—[In Japanese.] The effects of various chloride 
fluxes on the properties of aluminium alloys are described, lo preven le 
formation of pinholes in cast aluminium alloys, chloride fluxes must a e 
at about 750° C.; among the various chlorides, SiCl4, TiC14, and ZnCl2 are the 
most effective for the improvement of the mechanical properties of t ic a °ys> 
but SnCl4 has sometimes an adverse effect. The quantity to be added need no 
exceed 1%. The addition of SiCl4 does not affect the composition of the 
alloys, but tin, titanium, and zinc are dissolved in the alloy from the chlorides, 
and the magnesium content of “ Y ” alloy and Duralumin is decreased y is 
treatment. The changes in microstructure are discussed. 8 . ■ •

Difficulties in  th e  P ro d u c tio n  of “  A lu m in iu m -B ro n z e  ’’ C astings. E- 4 . 
Richards (Z. ges. Giesserei-Praxis: Das Metall, 1934, 55, 265 -67). ne o



the chief difficulties in casting “ aluminium-bronze ” is the change in structure 
that takes place during the long solidification interval. This can be obviated 
by casting the metal in iron moulds, by sand-casting and removing the casting 
as soon as it is solid, or by the addition of 3-4% iron or nickel. A casting 
temperature of 1200° C. and a mould temperature for iron moulds of 250° C. 
are recommended. Allowance must be made for the high shrinkage of the 
alloy.—J. H. W.

B ohn  Solves D ifficult P ro d u c tio n  P ro b lem s to  get Q u a n tity  O u tp u t of Copper- 
L ead B earings. A. F. Denham (Automotive Ind., 1934, 71, (1), 14-16).—The 
development of copper-lead bearings demanded careful control of heating 
technique and solidification conditions, owing to the high casting temperature 
and great solidification range of the material, and to the need for securing a 
copper-iron bond with the casing. Conditions of production are discussed, 
and the advantages of copper-lead bearings are summarized.—P. M. C. R.

E le k tro n . E. Player (J. Coventry Eng. Soc., 1933, 14, 59-67).—A lecture 
describing mainly the technique of casting the magnesium-base alloys known 
as Elektron. Castings are made in green sand, porous and low in clay content, 
containing sulphur and boric acid. Moulding practice follows ordinary lines, 
and the casting is preferably bottom run. Die-casting of the alloys has been 
developed. Various questions of interest are dealt with in the discussion of 
the lecture.—R. G.

♦M elting of M agnesium  A lloys. P. S. Mayboroda (Legkie Metalli (Light 
Metals), 1932, (10-11) 26-28).—[In Russian.] Experiments have been made 
to determine whether the use of fluxes in melting magnesium alloys serves not 
only to protect the metal from oxidation, but also to remove impurities by 
absorption. The results indicated that on mixing metal and flux the latter 
is occluded in the metal and causes cavities in the castings.—D. N. S.

Slush C asting A lu m in iu m  Spouts. E. Stevan (Machinist (Eur. Edn.), 1934, 
134, 4 1 0 -4 1 1 e ) .—The mould preparation and the method of slush ca stin g  
aluminium kettle-spouts are described.—J. H. W.

Z in c -B ase  P re ssu re  D ie-C astings. Anon. (Metallurgist (Suppt. to Engineer), 
1934, 9, 119-120).—A summary and discussion of a paper by D. L. Colwell in  
Metal Progress, 1933, 24, (6 ), 19-23. See Met. Abs., this volume, p. 98.—R. G.

Im proved  T echn ique Gives D ie-C asting  P rocess New A p p lica tions. Herbert 
Chase (Automotive Ind., 1934, 71, (1), 18-20, 30).—The cost of dies for intricate 
castings is in many cases justified by the precision with which the work can be 
executed, obviating expensive machining and finishing. Some cases in point, 
notably of die-cast zinc alloys, are discussed and illustrated.—P. M. C. R.

♦On th e  P ro p e rties  of M oulding Sands a t  H ig h  T em p era tu res . Tokushichi 
Mishima (Tetsu-to-Hagane (J. Iron Steel Inst. Japan), 1929, 15, (11), 949-962; 
Japanese J. Eng. Abs., 1933, (9), 67).—[In Japanese.] M. measured the change 
of volume and weight on heating of 4  kinds of loams usually employed in 
Japanese foundries and made some chemical analyses; by these means he was 
able to explain the irregular changes of properties. Similar investigations were 
carried out on silica sand, ordinary moulding sand, and sand for steel casting.
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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. 395-396.)

S tan d ard  M ethods of L a b o ra to ry  S am pling  a n d  A nalysis of Coal an d  Coke
(D 2 71-33 ).  (Amer. Soc. Test. Mat. Standards, 1933, (II), 269-308).

—S. G.
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X V I .-R E F R A C T O R I E S  A N D  F U R N A C E  M A T E R IA L S

(Continued from  p . 396.)

Standard  M ethod of T est fo r P o rosity  an d  P e rm a n e n t V olum e Changes in
R efractory M aterials (C 2 0 -3 3 ). -----(Amer. Soc. Test. Mat. Standards, 1933,
( I I ) ,  1 7 6 - 1 7 8 ) .— S . G .

Standard  M ethod of T est fo r  Soften ing  P o in t of F ire-C lay  B rick  (C 24 -33 ).
 (Amer. Soc. Test. Mat. Standards, 1933, (II), 1 8 4 - 1 8 6 ) .— S . G .

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

(Continued from  pp. 398-399.)

* A lum in ium  Vessels a n d  Food C on tam in a tio n . C. A. Dunbar Mitchell (J . 
Roy. Army Medical Corps, 1 9 3 3 , 61, 9 9 - 1 0 7 ,  1 9 3 - 2 0 1 ;  (U.S.) Public Health 
Eng. Abs., 1 9 3 3 , 13).—Surveys of the physiological effects of aluminium 
have shown that no ill effects of any kind were produced by daily doses of 
alum up to an equivalent of 2 0 0  mg. of aluminium per diem. M. deals primarily 
with the chemical phase of the problem and attempts to measure the increase of 
aluminium content arising after foods have been cooked in aluminium vessels 
in the way that would normally be employed in the household. The results 
of various investigations show that with neutral foods there is no appreciable 
removal of aluminium. If cooked in bright pans, acid juices remove small 
amounts varying from 1—1 3  p.p.m. and in dark pans the amounts removed in
crease to from 1 6 —41 p.p.m. Various methods for measuring aluminium con
tent are described. The total amount of aluminium obtained when foods are 
cooked in a l u m i n iu m  vessels is 12  mg. per diem. Cooking in aluminium vessels 
removes daily quantities which are minute in comparison with those that can 
be administered without harm to normal adults. It is concluded that alumi
nium utensils can be used for storing water, for use as water-bottles, for frying 
or boiling or otherwise cooking foodstuffs, for heating or holding acid liquids or 
milk, without absorption of harmful amounts of the metal.—S. G.

♦R eport on C anned F ish  in  A lu m in iu m  C onta iners . Chemical Laboratories, 
Royal Institute of Public Health, London (J. State Medicine, 1933, 41, 487- 
489; (U.S.) Public Health Eng. Abs., 1933, 13).—Chemical examination of 
various fish products packed in hygienic aluminium containers disclosed that 
no aluminium could be detected. A similar examination of fish products in 
tin containers resulted in a finding of from 0-1 to 0-75 grain of tin per lb. This 
amount, however, is well below the limit of 2 grains per lb., at which stage toxic 
symptoms may develop. Opposition to the use of aluminium and aluminium 
utensils in contact with food is decried. From a study of the literature on the 
subject the following conclusions are reached : (1 ) aluminium is not a poisonous 
metal and there is no scientific evidence of its relationship to disease; (2 ) 
aluminium utensils are very resistant to corrosion by foostuffs cooked therein;
(3) aluminium does not accelerate the destruction of vitamins or other food 
substances during cooking.—S. G.

On the  Uses of A lu m in iu m  in  th e  D airy  In d u s try .  Camponaro (Allu-
minio, 1934, 3, 75-79).—Presented at the 10th International Dairy Congress, 
Rome, 1934. An illustrated review.—G. G. .

The Use of A lu m in iu m  in  th e  Cheese In d u s try .  Bonin (Allumimo,
1934, 3, 74-75).—Presented at the 10th International Dairy Congress, Rome, 
1934. The uses of light metals in various branches of the cheese industry are 
dealt with.—G. G.



L ig h t A lloy [25 S] F o rg ings an d  S tam pings. ------- (Provisional (British)
Air Min. Aircraft Specification No. D .T .D . 106, 1930, 3 pp.). Covers the alloy 
known as 25 S.—S. G.

L ig h t A lloy A irscrew  F o rg ings (Fa irey  R eed  T ype).    (Provisional
(British) Air Min. Aircraft Specification No. D .T .D . 147, 1930, 3 pp.).— S. G.

L ig h t A lloy [D u ra lu m in ] A irscrew  F o rg in g s a n d  S tam p in g s (D etachable
B lades an d  C om plete A irscrew s).  (Provisional (British) Air Min. Aircraft
Specification No. D .T .D . 150, 1930, 3 pp.).—Covers Duralumin.—S. G.

A lu m in iu m  A lloy [H id u m in iu m  R .R .]  F o rg in g s (F o r S ealing  R m gs of
C ylinders).  (Provisional (British) Air Min. Specification No. D .T .D . 128,
1930,1 p.).—Covers Hiduminium R.R. alloy.—S. G.

A lu m in iu m  Alloy [H id u m in iu m  R .R . 53] D ie-C astings (Su itab le  fo r P istons,
&c.).-- ----- (Provisional (British) Air Min. Aircraft Specification No. D.T.D.
131, 1930, 2 pp.).— Covers the alloy Hiduminium R.R. 53.— S. G.

A lu m in iu m  A lloy [H id u m in iu m  R .R . 56] F o rg in g s (Not S u itab le  fo r P istons).
  (Provisional (British) Air Min. Aircraft Specification No. D .T .D . 130,
1930, 2 pp.).—Covers the alloy Hiduminium R.R. 56.—S. G.

A lu m in iu m  Alloy [H id u m in iu m  R .R . 59] F o rg in g s (S u itab le  fo r  P istons).
  (Provisional (British) Air Min. Aircraft Specification No. D .T .D . 132,
1930, 3 pp.).—Covers the alloy Hiduminium R.R. 59.—S. G.

W ro u g h t L igh t A lu m in iu m  Alloy [H id u m in iu m  R .R . 56] T ubes. — —  (Pro
visional (British) Air Min. Material Specification No. D .T .D . 2 2 0 ,1 9 3 4 ,4  pp.).— 
Covers the alloy Hiduminium R.R. 56; sp. gr. 2-75.—S. G.

“  Y ”  A lu m in iu m  A lloy P is to n  F o rg in g s a n d  S tam p in g s.  (Provisional
(British) Air Min. Aircraft Specification No. D .T .D . 58A , 1932, 2 pp.).— S. G.

A lu m in iu m -C o p p er-S ilico n  L ig h t A lloy C astings.    (Provisional
(British) Air Min. Aircraft Specification No. D .T .D . 84, 1929, 1 p.).— S. G.

A lu m in iu m -S ilico n  A lloy Sheets. -------  (Provisional (British) Air Min.
Specification No. D .T .D . 50 , 1929, 1 p.).—The sp. gr. of this alloy is approx.
2-68.—S. G.

H ard  A lu m in iu m -M ag n ésiu m  Alloy S heets. -------  (Provisional (British)
Air Min. Aircraft Specification No. D .T .D . 1 7 0 ,1931, 2 pp.).— The sp. gr. of this 
alloy is 2-68.—S. G.

H a lf-H a rd  A lu m in iu m -M ag n ésiu m  A lloy S heets. -------  (Provisional
(British) Air Min. Aircraft Specification No. D .T .D . 175, 1931, 2 p p .) .—The 
sp. gr. of this alloy is 2-68.—S. G.

Soft A lu m in iu m -M ag n ésiu m  A lloy Sheets.  (Provisional (British) Air
Min. Aircraft Specification No. D .T .D . 180, 1931, 2 pp.).— The sp. gr. of this 
alloy is 2-68.—S. G.

S tan d ard  Specifications fo r F ire -R efin ed  Copper O th er th a n  L ak e  (B 72-33).
 (Amer. Soc. Test. Mat. Standards, 1933, (I) , 577-579).— Cover fire-refined
copper, other than Lake, and not usually electrolytically refined. The material 
is intended for use in rolling into sheets and shapes for mechanical purposes, 
and is not intended for electrical purposes or for wrought alloys.—S. G.

S tan d ard  Specifications fo r Copper B a rs  fo r L ocom otive  S taybo lts (B 12-33).
•   (Amer. Soc. Test. Mat. Standards, 1933 , (I) , 676-678).— Cover two grades—■
arsenical and non-arsenical.—S. G.

S tan d ard  Specifications fo r Copper P la te s  fo r  L ocom otive  F ireboxes (B 1 1 -
33).  (Amer. Soc. Test. Mat. Standards, 1933, ( I) , 713-715).— Cover two
grades—arsenical and non-arsenical copper, fire-refined or electrolytic, and hot- 
rolled from suitable cakes.—S. G.

S tan d ard  Specifications fo r S eam less Copper B o ile r T ubes (B 1 3 -3 3 ). -------
(Amer. Soc. Test. Mat. Standards, 1933, ( I) , 679-682).— Cover two grades—  
arsenical and non-arsenical.—8 . G.
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