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I.— PROPERTIES OF METALS

[Discussion on E. V. Potter and H. C. Lukens’s Paper:] “ Solubility of 
Hydrogen in Electrolytic Manganese and Transition Points in Electrolytic
Manganese.”  -------  (M eta ls Technol., 1947, 14, (4 ) ; A . I .M .M .E .  Tech.
P uhl. N o . 2187, 3 7 -4 0 ).— Cf. M e t. A b s ., 1947, 14, 1. W . R . H a m  a n d  C. H .  
S a m ans  d iscu ss th e  t r a n s i t io n  p o in ts  in  m an g an ese . T h e y  p o in t  o u t  t h a t  
iron , n ick e l, a n d  c o b a lt w h en  p re s e n t  a s  o x id es in  g lasses u n d e rg o  tr a n s itio n s , 
th e  te m p , o f  w h ich  fo llow  series law s o f  th e  ty p e  T n =  c ( l  /3 2 — 1 / n 2). M e asu re­
m en ts o f  h y d ro g e n  d iffusion  in d ic a te  t r a n s i t io n  te m p , o f  th e  sa m e  ty p e . 
T hese m a y  b e  d u e  to  e lec tro n ic  sh if ts  in  th e  a to m s, a n d  H . a n d  S. su g g e st 
t h a t  se ries t r a n s it io n s  o f  th is  ty p e  m a y  be  p re se n t in  so lid  m a n g an ese , a n d  m a y  
be resp o n s ib le  fo r  th e  d isc rep an c ie s  b e tw e e n  th e  r e su lts  o f  d if fe re n t in v e s tig a to rs  
fo r som e o f  th e  t r a n s i t io n  te m p . C hanges o f  th is  k in d  m a y  b e  d is t in c t  fro m  
p h ase  ch an g es . I n  r e p ly  to  M . B .  B ever, P . a n d  L . s ta te  t h a t  th e y  fo u n d  
fu sed  q u a r tz  p re fe ra b le  to  a lu n d u m  c ru c ib les  fo r  m e ltin g  m an g a n e se . F . T .  
W orrell show s a  p h o to g ra p h  o f  tw in s  in  a  c o p p e r-m a n g a n e se  a llo y , a n d  su g ­
g es ts  t h a t  y -m an g an ese  m a y  h e  fa c e -c e n tre d  cu b ic  a n d  n o t  fa c e -c e n tre d  
t e t r a g o n a l ; th e  l a t t e r  m a y  b e  d u e  to  s tr a in s  in  q u en ch in g .— W . H .-R .

Discussion on [R. M. Parke and J. L. Ham’s Paper :] “ The Melting of 
Molybdenum in the Vacuum Arc.” —  (M eta ls  T echnol., 1947, 14, (4); 
A . I .M .M .E .  Tech. P u h l. N o . 2187, 11 -1 4 ).— Cf. M e t. A b s .,  1947, 14, 2. 
W . J .  K ro ll  a n d  A .  W . Schlechten  re fe r  to  e a r lie r  p a p e rs  o n  m e ltin g  in  th e  
v a c u u m  a rc . T h e y  e m p h as ize  th e  d ifficu lties  lik e ly  to  a r ise  f ro m  v a p o r iz a tio n  
o f  m e ta l ,  a n d  f ro m  g as  d isc h a rg e  f ro m  re s id u a l g a s  in  th e  m e ta l. T h e y  fo u n d  
d ifficu lty  in  m a in ta in in g  a  s te a d y  A .C . a rc , a n d  w ere  fo rc e d  to  u se  D .C . ; i t  
m ig h t  b e  po ss ib le  to  su p e rim p o se  D .C . o n  A .C . P . a n d  H . in  re p ly  s ta te  t h a t  
v a p o r iz a tio n  d ifficu lties  w ere  n o t  e n c o u n te re d  w ith  m o ly b d e n u m , b u t  m ig h t 
be  e x p e c te d  w ith  r e la t iv e ly  v o la ti le  m e ta ls  su c h  a s  ch ro m iu m  o r  m a n g an ese . 
So lo n g  a s  a  su ffic ien t c .d . w as  m a in ta in e d , th e y  fo u n d  th e  A .C . a rc  v e ry  s te a d y . 
I n  r e p ly  t o  0 .  F .  C om stock  a n d  R . S .  D ean , P .  a n d  H . s t a te  t h a t  w i th  n ew  
ty p e s  o f  v a c u u m  p u m p s , th e  re q u ire d  d eg ree  o f  e v a c u a tio n  cou ld  be  o b ta in e d .

— W . H .-R .
Viscosity of Molten Aluminium and Its Alloys. (A kim ow ). See p . 99.

*Copper Oxidation Study Using Radio-Active Cu Tracer. J .  B a rd e e n , 
W . H. B ra t ta in ,  an d  W . S h o ck ley  (B e ll T eleph . S ys tem , Tech . P u b l.,  1946, 
M o n o g rap h  B-1425).— R e p rin te d  f ro m  J .  Chem . P h ysic s , 1946, 14, (12), 
714-721 ; see M e t. A b s .,  1947, 14, 305.—J .  L . T .

*Linear Casting Shrinkage of Gold and Its Alloys. (H o lle n b a c k ) . See p . 
104.

[Discussion on E. A. Gulbransen and J. W. Hickman’s Papers :] “ Electron- 
Diffraction Study of Oxide Films on Iron, Cobalt, Nickel, Chromium, and 
Copper and Alloys at High Temperatures.” (------ ) See p. 102.

Recent Developments and Prospects for the Future Regarding the Resistance 
of Materials. C h. M a sso n n e t (R ev . U n iv . M in e s , 1947, [ix ], 3, (4), 118-126). 
— A  rev iew .— M . E .

* D eno tes a  p ap e r describ ing  th e  re su lts  of o rig inal research , 
t  D enotes a  first-class critica l review .

H
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The Failure o£ Metals by Fatigue. J .  N e ill G reenw ood  (M eta llu rg ia , 1947, 

35, (210), 2 8 9 -2 9 0 ).— A  g en e ra l in tro d u c tio n  to  a  sy m p o s iu m  o n  th e  “  F a ilu re  
o f  M e ta ls  b y  F a t ig u e  ”  h e ld  u n d e r  th e  au sp ices o f  th e  F a c u l ty  o f  E n g in e e rin g , 
U n iv e rs i ty  o f  M elb o u rn e .— J .  L . T .

Theories of the Mechanism of Fatigue Failure. W . B o a s (M eta llurg ia , 
1947, 35, (210), 2 9 0 -2 9 1 ).— A  su m m a ry  o f  a  p a p e r  p re se n te d  a t  th e  sy m p o s iu m  
on  th e  “  F a ilu re  o f  M eta ls  b y  F a t ig u e  ”  h e ld  u n d e r  th e  au sp ices o f  th e  F a c u l ty  
o f  E n g in e e rin g , U n iv e rs i ty  o f  M elb o u rn e .— J .  L . T .

Fatigue Problems Associated with Aircraft Materials. H. S u tto n  (M e ta l­
lurg ia , 1947, 35, (210), 2 9 1 -2 9 2 ).— A  su m m a ry  o f  a  p a p e r  p re se n te d  a t  th e  
sy m p o s iu m  o n  th e  “  F a ilu re  o f  M eta ls  b y  F a tig u e  ”  he ld  u n d e r  th e  ausp ices 
o f  th e  F a c u l ty  o f  E n g in e e rin g , U n iv e rs i ty  o f  M e lbourne .— J .  L . T .

[Discussion on J. H. Hollomon’s Paper:] The Mechanical Equation of
State. --------  (M eta ls Technol., 1947, 14, (4 ) ;  A . I .M .M .E .  Tech. P u b l. N o.
2187, 9 -1 1 ).— Cf. M e t. A b s .,  1947, 14, 4. J .  H . P a lm  a n d  A . V . W ijngaarden  
su m m arize  th e ir  w o rk  (M eta len , 1946, (D ec.)) w h ich  lead s  to  H .’s e q u a tio n .
D . J .  M c A d a m  em p h as izes t h a t  so ften in g  o f  a  m e ta l  a f te r  co ld  w o rk  c a n  ta k e  
p lace  a t  te m p , w ell below  t h a t  o f  r e c ry s ta lliz a tio n . H . ag rees , a n d  considers 
t h a t  th e  co n cep t o f  a  m ech an ica l e q u a tio n  o f  s ta te  does n o t  p re c lu d e  th e  p o ss i­
b il i ty  t h a t  th e  s tre s s  m a y  b e  d if fe re n tly  d e p e n d e n t o n  s t r a in  a t  d iffe re n t te m p , 
o r  r a te s  o f  s t r a in .— W . H .-R .

*Surface States and Rectification at a Metal-Semi-Conductor Contact. J o h n  
B a rd e e n  (P h ys . R e v ., 1947, [ii], 71, (10), 717 -7 2 7 ).— T h e o re tic a l. T h e  c o n ­
d it io n  o f  a ffa irs a t  th e  in te rfa c e  b e tw een  a  m e ta l  a n d  a  se m i-c o n d u c to r  is  d is ­
cussed . T h e  p re v io u s  th e o ry  re g a rd e d  im p u r ity  a to m s  a s  g iv in g  rise  to  new  
en e rg y  lev e ls  in  th e  fo rb id d e n  reg io n  b e tw een  th e  filled  a n d  co n d u c tio n  b a n d s  
o f  a  se m i-co n d u c to r. T h is  v iew  is e x te n d e d  to  ta k e  in to  a c c o u n t localized  
s ta te s  o n  th e  su rface  w ith  en erg ies in  th e  fo rb id d e n  reg io n . A  c o n d itio n  o f  no  
n e t  ch a rg e  o n  th e  su rface  m a y  co rre sp o n d  to  a  p a r t ia l  filling  o f  th e se  s ta te s . 
I f  th e  d e n s ity  o f  su rface  lev e ls  is  su ffic ien tly  h ig h , th e re  w ill be  a n  ap p rec iab le  
d o u b le  la y e r  a t  th e  free  su rfa c e  o f  a  se m i-c o n d u c to r  fo rm e d  fro m  a  n e t  ch arge  
f ro m  e le c tro n s  in  su rface  s ta te s  a n d  a  sp a ce  ch a rg e  o f  o p p o site  s ign , s im ila r  to  
t h a t  o f  a  r e c tify in g  ju n c tio n , e x te n d in g  in to  th e  se m i-co n d u c to r. T h is  
d o u b le  la y e r  te n d s  to  m a k e  th e  w o rk  fu n c tio n  in d e p e n d e n t o f  th e  h e ig h t o f  th e  
F e rm i level in  th e  in te r io r  w h ich  in  t u r n  d e p e n d s  o n  th e  im p u r ity  c o n te n t. 
I f  c o n ta c t  is m ad e  w ith  a  m e ta l, th e  d ifference  in  w o rk  fu n c tio n  b e tw een  m e ta l 
a n d  se m i-c o n d u c to r  is c o m p e n sa te d  b y  su rfa c e -s ta te s  charge  r a th e r  th a n  b y  a  
sp a ce  ch a rg e  a s  is  o rd in a rily  assu m ed , so  t h a t  th e  sp ace-ch arg e  la y e r  is  in d e ­
p e n d e n t o f  th e  m e ta l. R e c tif ic a tio n  c h a ra c te r is tic s  a re  th e n  in d e p e n d e n t o f  
th e  m e ta l. T h ese  id e a s  a re  u se d  to  d iscuss con flic ting  e x p e r im e n ta l d a ta .

— W . H .-R .
♦Contact Potential Difference in Silicon Crystal Rectifiers. W a lte r  E . 

M e y erh o f (P h ys . R ev ., 1947, [ii], 71, (10), 727 -7 3 5 ).— Cf. p reced in g  a b s tra c t .  
T h e  re c tify in g  p o r t io n  o f  a  c ry s ta l rec tifie r  is  th e  c o n ta c t  b e tw een  a  sm a ll 
p o in t  o f  m e ta l  su c h  a s  tu n g s te n , a n d  a  se m i-c o n d u c to r  su c h  a s  silicon  co n ta in in g  
su ita b le  im p u ritie s . T h e  p o te n tia l  en e rg y  c h a ra c te r is tic s  o f  su c h  c o n ta c ts  a re  
rev iew ed , a n d  th e  u su a l th e o ry  d escrib ed . T h e  c o n ta c t  p .d . b e tw een  n  a n d  p  
ty p e s  o f  silicon  a n d  d iffe ren t m e ta ls  w ere m easu red  e x p e r im e n ta lly  b y  a  m e th o d  
(S te p h e n s , S erin , a n d  M eyerhof, P h y s. R ev ., 1946, [ii], 69, 42, 2 4 4 ; see M et. 
A b s .,  1946, 13, 158) in  w h ich  th e  zero  v o lta g e  re s is ta n c e  o f  th e  c o n ta c t  is 
m e a su re d  a s  a  fu n c tio n  o f  th e  te m p . T h e  c o n ta c t  p .d . v a lu e s  w ere p ra c tic a lly  
in d e p e n d e n t o f  th e  k in d  o f  m e ta l  u se d , a n d  o f  th e  s t ru c tu re  o f  th e  silicon  
su rface . T h e  w o rk -fu n c tio n  d ifferences b e tw e e n  th e  sa m e  su b s ta n c e s  w ere 
o b ta in e d  in d e p e n d e n tly  b y  a  p a ra lle l-p la te  co n d en se r (K elv in ) m e th o d , u sin g  
su rfaces  p re p a re d  u n d e r  v a r io u s  c o n d itio n s  a s  re g a rd s  ex p o su re  to  th e  a tm o ­
sp h e re . T h e  re su lts  show ed  n o  c o r re la tio n  b e tw een  th e  c o n ta c t  p .d . a n d
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w o rk -fu n c tio n -d iffe re n ce  v a lu e s . T h is  is  in  c o n tr a s t  to  a c c e p te d  th e o ry , 
a n d  th e  re a so n s  fo r  th is  a re  d isc u sse d .— W . H .-R .

*The K  X-Ray Absorption Edge of Silicon. V o la  P . B a r to n  a n d  G eorge A . 
L in d sa y  (P h y s . R e v .,  1947, [ii], 71, (7), 4 0 6 -4 0 8 ).

Erratum : The K  X-Ray Absorption Edge of Silicon. V o la  P . B a r to n  a n d  
G eorge A . L in d s a y  (P h y s . R ev ., 1947, [ii], 71, (10), 7 3 6 -7 3 7 ).— A  n o te  m ak in g  
c o rre c tio n s  to  th e  a u th o r s ’ p a p e r  (see  p re c e d in g  re fe ren ce ).— W . H .-R .

*The Magnetic Quenching of Supraconductivity. J .  W . S to u t  (P h ys . Rev., 
1947, [ii], 71, (10), 741).— A  n o te . S ien k o  a n d  O gg (P h y s . Rev., 1947, [ii], 
71, 3 1 9 ;  see M et. A 6 .5., 1947, 14, 310) su g g e ste d  t h a t  f o r  th e  “  so f t  ”  su p ra -  
co n d u c to rs  le a d , m e rc u ry , t in ,  in d iu m , th a l l iu m , C uS , A u 2B i, z inc , a n d  c a d ­
m iu m , th e  th re sh o ld  m a g n e tic  fie ld  H T fo r  th e  d e s tru c t io n  o f  su p ra c o n d u c tiv ity  
is b e t t e r  r e p re s e n te d  b y  th e  ex p ress io n  H T =  A ( T cal2 — S’3' 2) th a n  b y  th e  
p a ra b o lic  r e la t io n  H T =  B ( T 2 — T 2). T„ is  th e  te m p , a t  w h ich  th e  m e ta l 
b ecom es su p ra c o n d u c tin g  in  zero  fie ld . S y s te m a tic  e x a m in a tio n  o f  th e  m o s t 
a c c u ra te  d a ta  sh o w s t h a t  n e ith e r  re la t io n  e x a c t ly  f its  th e  d a ta ,  a n d  t h a t  th e  
p a ra b o lic  r e la t io n  is in  a l l  cases th e  b e t t e r  a p p ro x im a tio n .— W . H .-R .

F o r  A .S .T .M .  S ta n d a rd s ,  see p p . 124 -1 2 9 .

II.— PROPERTIES OF ALLOYS

Viscosity of Molten Aluminium and Its Alloys. G . A k im o w  (M e ta l Progress, 
1946, 49, (1), 99—100).— T h e  v isc o s ity  o f  m o lte n  a lu m in iu m  a n d  o f  c e r ta in  
a lu m in iu m -s ilic o n  a n d  a lu m in iu m -c o p p e r  a llo y s  h a s  b een  in v e s tig a te d  by  
S ergeiev  a n d  P o la c k  b y  o b se rv a tio n s  o f  th e  d a m p in g  e ffec ts o f  th e  m o lte n  
m a te r ia ls  o n  th e  to rs io n a l o sc illa tio n  o f  a  s te e l b a ll  su sp e n d e d  in  th e  m e lt. 
T h e  b a ll  a n d  p iv o t  w ere  p ro te c te d  b y  a  re f ra c to ry  c o a tin g . D a ta  o b ta in e d  a t  
1290° F .  (699° C.) fo r  a lu m in iu m -s ilic o n  a llo y s  a n d  a t  1265° F .  (680° C.) 
fo r  a lu m in iu m -c o p p e r  a llo y s  a re  su m m a riz e d  g ra p h ic a lly , p o r t io n s  o f  th e  r e ­
sp e c tiv e  c o n s titu t io n a l  d ia g ra m s  b e in g  re p ro d u c e d  fo r  c o m p ariso n . T h e  
v isc o sity  in  b o th  cases in c rease s  sh a rp ly  a s  th e  second  co m p o n e n t in  th e  a llo y  
f irs t  a p p e a rs , a n d  d ec reases  c o n s id e ra b ly  a t  e u te c tic  co m p o s itio n . T h e  
d isc re p a n c y  b e tw e e n  th e se  r e s u l ts  a n d  th o se  o f  S a u e rw a ld  m a y  b e  e x p la in e d  
b y  th e  f a c t  t h a t  S . m e a su re d  th e  v isc o s ity  a t  te m p , w ell a b o v e  th e  liq u id u s .

— P . R .
*Room-Temperature Tensile Properties of Aluminium Alloy Sheet Following 

Brief Elevated-Temperature Exposure. J .  T . L a p sle y , A . E . F la n ig a n , W . F . 
H a rp e r ,  a n d  J .  E .  D o rn  (J . A ero n a u t. S c i . ,  1947, 14, (3), 148 -1 5 4 ).— N a tu ra l ly  
a g e d  m a te r ia ls  24S -T , 2 4 S -R T , a n d  61S -W  m a y  be  ex p o se d  (w ith o u t d e ­
fo rm a tio n )  fo r  20  m in . a t  te m p , u p  to  500° F . (260 C.) w ith  l i t t le  o r  n o  loss in  
y ie ld  s tre s s . T h e  a r tif ic ia lly  a g e d  m a te r ia ls  24S -T 81 , 24S -T 84 , 24S-T 86, 
61S -T , R 3 0 1 -T , a n d  X B 7 5 S -T  m a y  b e  s im ila r ly  ex p o sed  w ith o u t  lo ss in  y ie ld  
s tre s s  a t  te m p , u p  to  400° F .  (205° C .), b u t  ab o v e  450° F .  (233° C .) th e  loss 
becom es g re a t .  D e fo rm a tio n s  in v o lv e d  in  h o t  fo rm in g  m a y  in d u c e  a n  
a c c e le ra tio n  o f  th e  e le v a te d - te m p . a g e in g  p ro cess .— H . P l .

[Discussion on A. E. Flanigan, L. F. Tedsen, and J. E. Dorn’s Paper ;] 
“ Stress-Rupture and Creep Tests on [Alclad] Aluminium Alloy Sheet at Ele­
vated Temperatures.”  -— —  (M e ta ls  T ech n o l., 1947, 14, (4 ) ;  A . I .M .M .E .  
Tech . P u b l. N o . 2187, 7-8).—Cf. M e t. A b s .,  1947, 14, 5. I n  r e p ly  to  ./ .  C. 
M cD o n a ld , th e  a u th o r s  s ta te  t h a t  e lo n g a tio n s  a t  f ra c tu r e  in  sh o r t- tim e  te n s ile  
te s ts  te n d e d  to  be  g r e a te r  th a n  e lo n g a tio n s  a t  f ra c tu r e  in  s t re s s - to -ru p tu re  
te s ts .  I n  r e p ly  to  K .  R . v a n  H o rn , t h e y  s a y  t h a t  e x tra p o la tio n  o f  sh o r t- tim e  
creep  d a ta  w o u ld  seem  h a z a rd o u s .— W . H .-R .
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♦Brittle Failure oi Hogged-Out Fittings from 14S-T Billets. G iven  B rew er 
a n d  H e rm a n  C. Ih se n  (M eta l Progress, 1946, 49, (3), 566 -5 7 1 ).— A n  a c c o u n t is 
g iv en  o f  fa ilu re  in  a  la rg e  a ir c ra f t  f i tt in g  h o g g ed -o u t f ro m  14S-T  b ille t  fo r 
e x p e r im e n ta l p u rp o ses , p a r t s  a c tu a l ly  p u t .  in to  se rv ice  b e in g  n o rm a lly  d ro p  
fo rg ed . F a ilu re  a t  a  v e ry  low  te n s ile  s tre s s  o c c u rre d  in  o n e  o f  th e  lu g s, a n d  
o b se rv a tio n s  o f  s tre s s  d is tr ib u tio n  o n  a  p h o to -e la s tic  m o d el show ed  a  m a rk e d  
d iffe ren ce  b e tw e e n  th e  a c tu a l  d is tr ib u tio n  a n d  t h a t  a s su m e d  fo r  d u c tile  m a te r ia l. 
T e s ts  o f  p ieces o f  th e  sa m e  sh a p e  a s  th e  lu g  a g a in  sh o w ed  a n  u n e x p e c te d ly  
low  b re a k in g  s tre ss , w h ile  s im ila r  p ieces in  2 4 S -T  sh o w ed  s a tis fa c to ry  p ro p e rtie s  
in te n s io n  a n d  a  h ig h e r  sh e a r  s t r e n g th  th a n  w as p re d ic te d . M easu rem en ts  
o f  s tre s s  d is tr ib u tio n  b y  m ean s  o f  p h o to -g rid s  su g g e sted  t h a t  s ta n d a rd  te s tin g  
m e th o d s  d id  n o t  sa t is fa c to r i ly  d isc rim in a te  b e tw e e n  s a tis fa c to ry  a n d  p oor 
m a te r ia l . T e s ts  w ere  th e n  c a rr ie d  o u t  o n  te n s ile  p ieces w ith  a  c e n tra l ro u n d  
ho le , th e  re su lts  co rre sp o n d in g  fa i r ly  w ith  th o se  su g g e sted  b y  th e  s tress  
d is tr ib u tio n . S im ila r  te s ts  o n  b ille ts  w h ic h  w ere  u p s e t  befo re  d ra w in g  show ed  
a  co n s id e rab le  im p ro v e m e n t in  p ro p e rtie s . I t  is  c o n c lu d ed  t h a t  (a) n o tc h -  
se n sitiv en ess  c a n  b e  s a tis fa c to rily  d e te c te d  b y  u s in g  h o led  te s t-p ieces , (6 ) 
b i lle ts  fo r  h o g g in g -o u t sh o u ld  b e  u p s e t  a n d  d ra w n  a t  fo rg in g  te m p , befo re  being  
m a c h in e d . I t  is n o te d  t h a t  14S-T  in  e x tru d e d  o r  p la te  fo rm  do es n o t  show  
s im ila r  n o tch -sen s itiv e n ess .— P . R .

[Discussion on A. H. Geisler and F. Keller’s Paper :] “ Precipitation in Age- 
Hardened Aluminium Alloys.” (------ ) See p . 102.

[Discussion on A. D. Smigelskas and E. 0 . Kirkendall’s Paper:] “ Zinc 
Diffusion in Alpha Brass.” —-—  (M eta ls  Technol., 1 9 4 7 ,14, (4 ) ;  A .I .M .M .E .  
T ech . P M .  N o . 2187, 1 5 -2 2 ).— Cf. M et. A b s ., 1947, 14, 94. B . Sm oluchow ski 
r e g a rd s  S . a n d  K .’s  re su lts  a s  ev id en ce  fo r  th e  ex is te n ce  o f  la t t ic e  d e fec ts  a n d  
v acan c ie s, a n d  is su rp r ise d  t h a t  th e  in flu en ce  o f  v acan c ie s  is  so la rg e . B . F .  
M eh l d iscu sses th e  b ea rin g  o f  th e  re su lts  o n  th e  g en e ra l th e o ry  o f  d iffusion .
C. S .  S m ith  su g g e sts  t h a t  th e  ch an g es in  co m p o s itio n  re su lt in g  f ro m  diffusion  
se t  u p  s tra in s  o n  a c c o u n t o f  ch an g es in  la t t ic e  sp a c in g . T hese  s tra in s  m a y  be 
re lie v e d  b y  th e  fo rm a tio n  o f  c rack s  o r  fissu res th ro u g h  w h ich  z in c  m a y  p ass  b y  
v a p o r iz a tio n , a n d  th is  m a y  a c c o u n t fo r  a n  a p p a r e n t  d iffu sion  o f  z inc  g re a te r  tt» 
t h a n  t h a t  o f  co p p e r. L .  S .  D a rken  p o in ts  o u t  t h a t  in  th e  fo rm a tio n  o f  o x id e  
sca les, i t  h a s  a lr e a d y  b e e n  reco g n ized  t h a t  th e  m o b ilitie s  o f  an io n  a n d  c a tio n  
a re  n o t  e q u a l. H e  a lso  d ev e lo p s th e  a c t iv i ty  th e o ry  o f  d iffusion . E . W . 
P a lm e r  ra ise s  th e  p o ss ib ility  o f  th e  re su lts  be in g  a ffe c ted  b y  o x id a tio n , a n d  
M . B . H erm a n  s ta te s  t h a t  re su lts  s im ila r  to  th o se  o f  S. a n d  K . h a v e  b e e n  o b ­
se rv e d  in  th e  s tu d y  o f  d iffusion  in  a  a lu m in iu m  b ronzes. E . O . K . rep lie s  to  
th e  d iscu ssio n , a n d  th in k s  i t  im p ro b a b le  t h a t  th e  re su lts  w ere  a ffe c ted  b y  
o x id a tio n .— W . H .-R .

♦Constitution of the System Indium-Tin. F . N . R h in e s , W . M. U rq u h a r t ,  
a n d  H . R . H o g e  (T r a n s . A m e r . Soc. M eta ls, 1947, 39, 6 9 4 -7 1 1 ; d iscussion , 
7 1 1 -7 1 2 ).— T h e  liq u id u s  w as d e te rm in e d  f ro m  coo ling  cu rv e s  a n d  th e  so lidus 
b y  o b se rv in g  th e  te m p , a t  w h ich  a  l ig h tly  lo a d e d  t e s t  spec im en  ru p tu re d  
d u r in g  slow  h e a tin g . M e ta llo g rap h ic  o b se rv a tio n s  w ere  m a d e  o n  spec im en s c u t  
w ith  a  ra z o r  b lad e , g ro u n d  w ith  600 c a rb o ru n d u m  in  so a p  so lu tio n  on  b ro a d ­
c lo th , po lish ed  w ith  a lu m in a  in  so ap  so lu tio n  o n  s ilk  n a p  c lo th , a n d  e tc h e d  in  a  
so lu tio n  o f  6  g. K 2C rO , in  H 2S 0 4 20, s a tu r a te d  N aC l so lu tio n  12, H F  80, 
H N O j 40, a n d  w a te r  300 c.c. I n  g en e ra l, th e  d ia g ra m  o f  F in k , J e t te ,  K a tz , 
a n d  S c h n e tt le r  (T ra n s . E ledrbchem . Soc ., 1939, 75, 4 6 3 ;  see M e t. A b s ., 1939,
6 , 403) is  con firm ed , b u t  i t  is co n sid ered  th a t  th e  y -p h ase  u n d e rg o es  p e r ite c to id  
d eco m p o s itio n  below  80° C. a n d  n o t  p e r ite c tic  d eco m p o s itio n  a t  124° C. T h e  
l im its  o f  th e  a -  a n d  S-phase fields a re  re lo c a te d . R e s is ta n c e  to  com pression  
is a  w ell d e fin ed  m a x im u m  n e a r  th e  lim it  o f  so lid  so lu b ility  o f  in d iu m  in  t in .

— J .  C. C.
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[Discussion on E. A. Gulbransen and J. W. Hickman’s Papers :] “ Electron- 
Diffraction Study of Oxide Films on Iron, Cobalt, Nickel, Chromium, and 
Copper and Alloys at High Temperatures.”  ( ----- ) See p . 102.

[Discussion on R. S. Busk and E. G. Bobalek’s Paper:] “ Hydrogen in
Magnesium Alloys.” ------  (M eta ls  T echnol., 1947, 14, (4 ) ;  A .I .M .M .E .
Tech. P u l l .  N o . 2187, 2 2 -2 4 ).— Cf. M e t. A b s ., 1947, 14, 95. L . A .  C arapella  
s ta te s  t h a t  h y d ro g e n  co u ld  b e  re m o v e d  m o re  ra p id ly  b y  v ig o ro u s m ech an ica l 
s tir r in g , o r  b y  v ib ra t io n  d u r in g  h ig h -fre q u e n c y  m e ltin g . I n  re p ly  to  q u e s tio n s , 
R . S. B . s ta te s  t h a t  th e  ro le  o f  h y d ro g e n  in  m a g n es iu m  a llo y s  is t h a t  o f  a g g ra v a ­
tio n  o f  m ic ro -sh rin k ag e . A s a  v o id  is fo rm ed  o n  c o n tra c tio n  o f  th e  so lid ify in g  
liqu id , h y d ro g e n  g as d iffuses in to  th e  sp a ce , a n d  so p re v e n ts  m o re  l iq u id  fro m  
feed ing  th e  v o id . I n  r e p ly  to  L . C . C hang, R . S . B . sa y s  t h a t  th e  so lid  
so lu b ility  o f  h y d ro g e n  in  m a g n es iu m  is m a rk e d ly  a ffe c ted  b y  th e  p resen c e  o f  
a llo y in g  e le m e n ts , b u t  n o  c o rre la tio n  w ith  th e  P e r io d ic  T a b le  co u ld  b e  fo u n d . 
J .  J .  N a u g h to n  ra ise s  th e  q u e s tio n  o f  h y d ro g e n  e m b r i tt le m e n t ,  a n d  R . S . B . 
say s t h a t  th e r e  w as n o  ev id e n c e  o f  h y d ro g e n  e m b r itt le m e n t o f  m ag n es iu m  
alloys.— W . H .-R .

[Discussion on J. P. Doan and G. Ansel’s Paper :] “ Some Effects of Zirconium 
on Extrusion Properties [and Constitution] of Magnesium-Base Alloys Con­
taining Zinc.” -------  (M eta ls  Techno l., 1947, 14, (4 ) ;  A . I .M .M .E .  Tech.
P ub l. N o . 2187, 24—25 ).— Cf. M e t. A b s .,  1947, 15, 199. I n  r e p ly  to  P . Gordon,
A. s ta te s  t h a t  l i t t le  is  k n o w n  a b o u t  th e  c h a ra c te r is tic s  o f  th e  z irco n iu m  p h ase  
p re se n t in  th e  m a g n e s iu m -ric h  a llo y s . T h e  im p ro v e m e n t in  p ro p e rtie s  is  d u e  
chiefly  to  g ra in  re fin e m e n t. A .  B .  K a u fm a n n  ra ise s  th e  q u e s tio n  o f  e x tru s io n  
speed , a n d  A . s ta te s  t h a t  th e  e ffe c t o f  v a r ia t io n s  in  th is  fa c to r  co u ld  be  a sc rib e d  
la rg e ly  to  th e  te m p , d ev e lo p ed . I n  r e p ly  to  A .  V . Lorch , A . sa y s  t h a t  th e re  
w as n o  a p p a r e n t  effec t o f  z irco n iu m  o n  th e  co rro sio n  o f  m a g n e s iu m -z irc o n iu m , 
o r  m a g n e s iu m -z in c -z irc o n iu m  alloys.-—W . H .-R .

Nickel and High-Nickel Alloys. N o rm a n  E .  W o ld m a n  (M ater ia ls  a n d  
M ethods, 1946, 24, (6 ), 1475—1490).— A  “  m a te r ia ls  a n d  m e th o d s  m a n u a l ” . A  
co m p reh en siv e  su m m a ry  is g iv en  o f  th e  p ro p e rtie s  o f  th e  co m m erc ia lly  a v a ila b le  
fo rm s o f  n ick e l a n d  n ick e l a llo y s , w ith  a n  a c c o u n t o f  p re fe rred  p ra c tic e s  fo r  
h e a t- tre a tin g , w e ld in g , c lean in g , fin ish in g , a n d  m a c h in in g  th e se  m a te r ia ls .

— J .  c .  c .
Physical Metallurgy of Precious-Metal Alloys. (W ise). See p . 105.
Development of Silver Alloys with Specialized Physical Characteristics.

(Shell). See p . 105.
Super Alloys for High-Temperature Service. H . A . K n ig h t  (M écanique, 

1946, 30, (337), 2 1 8 -2 2 0 ).— P ro m  M a teria ls  a n d  M ethods, 1946, 23, (6 ) ; see 
M e t. A b s ., 1947, 14, 200.— W . G. A .

Magnetic and Electrical Materials. R o b e r t  S. B u rp o , J r .  (M a ter ia ls  and  
M ethods, 1947, 26, (2), 115, 117).— E n g in e e rin g  F ile  F a c ts  N o . 146.— J .  L . T .

A Periodic Chart for Metallurgists. C arl A . Z apffe  (T r a n s . A m e r . Soc. 
M eta ls, 1947, 38, 239—265 ; d iscu ssio n , 265—270).— T h e  e le m e n ts  a re  a r ra n g e d  
o n  a  sc h e m a tic  re p re se n ta tio n  o f  th e  e le c tro n  sh e lls  o f  th e  h e a v ie s t e le m e n t. 
T h e  e le m e n ts  o f  a to m ic  w e ig h t 89 a n d  u p w a rd s  ( in c lu d in g  th e  fo u r  n ew ly  
d isc o v e red  e le m e n ts  93—96) a re  a r ra n g e d  a s  a  se c o n d  se ries  o f  r a re  e a r th s . 
T h e  u se  o f  th e  c h a r t  to  i l lu s tr a te  c e r ta in  p r in c ip le s  o f  a llo y  fo rm a tio n  is 
d iscu ssed . — J .  C. C.

F o r  A .S .T .M .  S ta n d a rd s , see  p p . 124—129.
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III.— STRUCTURE
(Metallography ; Macrography ; Crystal Structure.)

[F o r  a l l  a b s tra c ts  o n  th e  c o n s titu t io n  o f  a llo y  sy s tem s, in c lu d in g  X -ra y  
s tu d ie s , see I I . — P ro p e rtie s  o f  A lloys.]

[Discussion on A. H. Geisler and F. Keller’s Paper :] “ Precipitation in 
Age-Hardened Aluminium Alloys.” —— (Metals Technol., 1947, 14, (4);
A .I.M .M .E . Tech. Publ. N o. 2187,8 -9 ) .— Cf. Met. Abs., 1 9 4 7 ,14 ,97. I n  re p ly  
to  J . H. Hollomon, G. a n d  K . s ta te  t h a t  q u e n c h in g  o f  a llo y s  p ro d u ces  p la s tic  
d e fo rm a tio n , so t h a t  s lip  b a n d s  a re  v is ib le  on  a  p o lish ed  su rface , a n d  th e se  m a y  
a c t  a s  s ite s  fo r  lo ca lized  p re c ip ita t io n  in  th e  e a r ly  s ta g e s  o f  ageing . T h e  effec t 
is n o t  o b se rv e d  w ith  slow er r a te s  o f  cooling . A. S. Coffinberry q u es tio n s  th e  
use  o f  th e  e le c tro n  m icro sco p e  fo r  d e te c tin g  lo calized  p re c ip ita tio n , a n d  G. 
rep lie s  t h a t  th e  o rd in a ry  lig h t  m icro sco p e  w ill su p p ly  ev id en ce  o f  localized  
p re c ip ita t io n  m o re  re a d ily  th a n  th e  e le c tro n  m icro sco p e  b ecau se  a  la rg e  a re a  
m u s t  b e  sc an n ed . T h e  e le c tro n  m icro sco p e  w ill reso lv e  p a r tic le s  w h ich  a re  
to o  sm a ll fo r  th e  o rd in a ry  m icro sco p e .— W . H .-R .

[Discussion on E. A. Gulbransen and J. W. Hickman’s Papers :] “ Electron- 
Diffraction Study of Oxide Films on Iron, Cobalt, Nickel, Chromium, and
Copper and Alloys at High Temperatures.” ------ (Metals Technol., 1947, 14,
(4) ; A.I.M .M .E . Tech. Publ. N o. 2187, 2 5 -3 7 ).— Cf. Met. Abs., 1947, 14, 98. 
P. K . Koh re fe rs  to  th e  effec t o f  th e rm a l e x p a n s io n  o n  th e  m e a su re d  la t t ic e  
spac in g s, a n d , a f te r  rep ly in g , G. rep ro d u c es  a  g ra p h  show ing  th e  re d u c e d  
la t t ic e  c o n s ta n ts  o f  th e  o x ides in  iro n  sca le  a s  a  fu n c tio n  o f  th e  o x y g en  c o n te n t.
B. F. Mehl d iscusses th e  o r ie n ta t io n  a n d  r a te  o f  g ro w th  o f  film s. I n  re p ly  
to  C. O. Ooetzel, G . d esc rib es  a n d  i l lu s tr a te s  th e  e le c tro n -d if f ra c tio n  c a m era  
h ig h - te m p . fu rn a c e . C. H. Samans s ta te s  t h a t  r e su lts  fo r  th e  o x id a tio n  o f  
s te ll i te  in  a i r  a t  900°-1100° C. d id  n o t  ag ree  w ith  th o se  o b ta in e d  u n d e r  th e  
co n d itio n s  u se d  b y  G . a n d  H .,  a n d  reaso n s  fo r  th is  a re  d iscussed . A. B. 
Bobrowsky q u e s tio n s  th e  se n s it iv i ty  o f  th e  e le c tro n -d if f ra c tio n  m e th o d s  fo r 
d e te c tin g  sm a ll p e rc e n ta g e s  o f  one o x id e  in  th e  p resen ce  o f  a n o th e r . I n  re p ly  
to  Boger Sutton, G. s ta te s  t h a t  m o s t o f  th e  o x ides u se d  w o u ld  n o t  be  e x p e c te d  
to  deco m p o se  a t  th e  te m p , a n d  p re ssu re s  concern ed . H. S. Avery re fe rs  to  
F e 30 4 a n d  th e  sp ine ls , a n d  em p h as izes t h a t  m a n y  sp in e l co m p o s itio n s a re  
possib le . G . a n d  H . d iscuss th is ,  a n d  d esc rib e  e lec tro n -m icro sc o p ic  o b se rv a ­
tio n s  o f  th e  g ro w th  o f  film s. M. L. Fuller re fe rs  to  th e  p o ss ib ili ty  o f  false  
v a lu e s  b e in g  o b ta in e d  fo r  la t t ic e  sp ac in g s ow ing to  th e  a c c u m u la tio n  o f  p o sitiv e  
c h a rg e  o n  th e  sp ec im en , w ith  a  re su ltin g  deflec tio n  o f  th e  d if fra c te d  e lec tro n  
b eam s. G . a n d  H . ag ree  w ith  th is ,  b u t  sh o w  t h a t  th e  effec t co u ld  n o t  be 
resp o n s ib le  fo r  th e  re la t iv e ly  la rg e  la t t ic e  sp a c in g s w h ic h  th e y  o b ta in e d . 
V a r ia tio n s  in  th e  co m p o sitio n s o f  d iffe re n t spec im en s m ig h t a c c o u n t fo r  th e  
con flic tin g  la t t ic e  spac in g s. U. B. Evans ag rees t h a t  d e p a r tu re  fro m  
s to ic h io m e tr ic a l eq u iv a len ce  o f te n  occu rs. H e  th e n  describ es e x p e r im e n ts  
o n  th e  s tr ip p in g  o f  film s fro m  ox id ized  su rfaces ; th e se  film s w ere  o ften  w rin k led  
o r  cu rv ed , su g g e stin g  th e  p resen c e  o f  s tre sse s  w h ich  w ou ld  a ffe c t th e  la t t ic e  
sp a c in g s . A. 0. Quarrell em p h as izes t h a t  th e  re la t iv e ly  s lig h t d ifferences 
b e tw e e n  th e  la t t ic e  sp a c in g s o f  d iffe re n t sp in e ls  l im its  th e  u se  o f  e lec tro n - 
d if fra c tio n  m e th o d s  fo r  id e n tify in g  su b s ta n c e s  in  th e  film . H e  a lso  d iscusses 
th e  p ro te c tiv e  m ech an ism .— W . H .-R .

[Discussion on C. S. Barrett and C. T. Haller’s Paper:] “ Twinning in
Polycrystalline Magnesium [Alloys].”  -------(Metals Technol., 1947, 14, (4) ;
A.I.M .M .E . Tech. Publ. N o. 2187, 1 -7 ).— Cf. Met. Abs., 1947, 14, 202. B. L. 
Dietrich su m m a riz e s  p re v io u s  w ork , a n d  s ta te s  t h a t  th e  d e fo rm a tio n  o f  po ly- 
c ry s ta llin e  m ag n es iu m  a llo y s  is n o t  co m p le te ly  e x p la in e d  b y  w o rk  o n  sing le
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c ry s ta ls . H e  a g rees  w ith  B . a n d  H . t h a t  {101} s lip  is a c t iv e  a t  ro o m  te m p ., 
a n d  show s a n  e x a m p le  o f  a  b a n d e d  s tru c tu r e . K .  Je tte r  i l lu s tr a te s  b a n d e d  
s t ru c tu re s  p ro d u c e d  b y  b e n d in g ; th e s e  a re  o u tc ro p s  o f  reg io n s w h ere  localized  
a s  a  r e s u l t  o f  r e -o r ie n ta t io n  re su lt in g  f ro m  {102} tw in n in g . B a n d e d  s tru c tu r e s  
a n d  o th e r  e x a m p le s  o f  lo ca lized  d e fo rm a tio n  p ro d u c e d  in  ro llin g  a re  i l lu s tr a te d  
a n d  d isc u sse d . B . a n d  H . c o n s id e r  t h a t  f u r th e r  ev id en ce  is n e e d e d  befo re  
tw in n in g  is  d e f in ite ly  e s ta b lish e d  a s  re sp o n s ib le  fo r  th e se  s tru c tu re s . 6 .  
A n se l  e n q u ire s  w h e th e r  th e  d ec rease  in  te n s ile  y ie ld  s tr e n g th  o ccu rrin g  in  th e  
ro lle r-lev e llin g  p ro cess  is  th e  r e s u l t  o f  re - tw in n in g  o f  m a te r ia l  tw in n e d  d u rin g  
ro lle r- lev e llin g , a n d  B . a n d  H . ag re e  t h a t  th is  is  p ro b a b le . G. show s n ew  po le 
figu res fo r  m a te r ia l  su b je c te d  to  co m p ress io n .— W . H .-R .

*Some Special Metallographic Techniques £or Magnesium Alloys. P . P .  
G eorge (T r a n s . A m e r . Soc. M eta ls , 1947, 38, 6 8 6 -7 0 8 ; d isc u ssio n , 7 0 8 ; a n d  
(su m m ary ) A lu m in u m  a n d  M a g n esiu m , 1947, 3, (5), 11 -13 , 24—2o).— S pecia l 
e tc h in g  so lu tio n s  a re  f re sh ly  m a d e  u p  f ro m  I ,  5 g. o f  p ic ric  a c id  d isso lv ed  in  
e th a n o l to  m a k e  100 c .c . ; I I ,  g lac ia l a c e tic  a c i d ; I I I ,  conc. n i t r ic  a c i d ; 
IV , 4 8 %  h y d ro flu o ric  a c i d ; a n d  V , d is til le d  w a te r . A  m ix tu re  o f  I  50, V  20, 
a n d  I I  20 p a r t s  b y  v o l., u se d  fo r  e x a c t ly  15 sec ., fo rm s a n  am o rp h o u s  film  on  th e  
p o lish ed  su rface  o f  m a g n e s iu m -a lu m in iu m -z in c  so lid -so lu tio n  a llo y s  w ith in  a  
re s tr ic te d  ra n g e  o f  co m p o s itio n s , a n d  a  m ix tu re  I  50, V  20, a n d  I I  16 fo rm s a  
s im ila r  film  o n  a llo y s  w ith in  a  r a th e r  m o re  e x te n d e d  ra n g e . T h e  film s, w h en  
d ry , d e v e lo p  c rack s  p a ra lle l  to  th e  t r a c e  o f  th e  b a s a l p la n e  in  each  g ra in . 
T hese  e tc h a n ts  m a y  be  u se d  fo r  re v e a lin g  ch an g es in  co m p o s itio n  w ith in  g ra in s , 
fo r  sh o w in g  d iffu s io n  d u r in g  h e a t - t r e a tm e n t,  fo r  d is tin g u is h in g  b e tw een  
m ic ro -sh rin k ag e  a n d  fu sio n  v o id s , a n d  fo r  e s t im a tin g  th e  te m p , a t  w h ich  som e 
a llo y s  h a v e  b een  ag ed . A  m ix tu re  o f  I  100, I I  5, a n d  I I I  3 slow s d iffu s io n  o f  
a lu m in iu m  fro m  a n  a lu m in iu m -c la d  b a se  m e ta l  to  a  m a n g a n e se -c o n ta in in g  
c la d d in g  m e ta l .  A  m ix tu re  o f  e q u a l v o l. o f  I  a n d  V  g iv es g r e a t  c o n tr a s t  
b e tw een  M g2Si (b ri l l ia n t  b lu e) a n d  th e  m an g an ese  c o n s titu e n t  (d u ll  g rey ). 
A  m ix tu re  o f  IV  10 a n d  V  90  d a rk e n s  M gl;A l ]2 c o m p o u n d  a n d  leav es M g 3A l2Z n 3 
u n e tc h e d  a n d  w h i t e ; a n d  i f  th e  sp e c im en  is th e n  im m ersed  in  a  m ix tu re  o f  
I  10 a n d  V  90, th e  m a tr ix  is s ta in e d  a  g o ld en  co lo u r a n d  M g3A l2Z n 3 re m a in s  
w h ite . T h is  p ro c e d u re  en su re s  t h a t  th e  te r n a ry  c o m p o u n d  is n o t  o v e rlo o k ed . 
G rain  b o u n d a r ie s  in  c a s t  a llo y s  a n d  th o se  w ro u g h t a llo y s  w h ich  a re  u su a lly  
h a rd  to  e tc h  m a y  h e  re v e a le d  w ith  a  m ix tu re  o f  I  100, V  10, a n d  I I  5, w h ich  
also  d if fe re n tia te s  b e tw e e n  g ra in s  o f  v a r io u s  o r ie n ta t io n s  a n d  is v e ry  se n s itiv e  
in  re v e a lin g  d is to r t io n . G o o d  c o n tr a s t  b e tw e e n  th e  tw o  ty p e s  o f  p re c ip i ta te  
fo u n d  in  th e  m a g n e s iu m -a lu m in iu m  a n d  m a g n e s iu m -a lu m in iu m -z in c  a llo y s 
is g iv e n  b y  a n  e tc h a n t  c o n ta in in g  I  100 a n d  V  10.— J .  C. C.

Visual Aids in Teaching Metallography. J .  O. L o rd  (M a ch in ery  L lo yd , 
1946, 18, (2), 6 7 -6 9 ).— T h e  A m e ric a n  S o c ie ty  fo r  T e s tin g  M a te ria ls  sp o n so red  
a  p ro g ra m m e  o f  re se a rc h  a n d  e x p e r im e n ta t io n  in  th e  d e v e lo p m e n t o f  m o tio n  
p ic tu re s  d e a lin g  w ith  so m e o f  th e  e le m e n ta ry  c o n cep ts  o f  p h y s ic a l m e ta llu rg y . 
L . su p e rv ise d  th e  p ro d u c tio n  o f  a  m o tio n  p ic tu re  e n t i t le d  “ M e ta l C r y s ta ls ” , 
w h ich  re q u ire d  4 0  m in . show ing . H e  d escrib es th e  d ifficu lties  e n c o u n te re d  
a n d  th e  te c h n iq u e  a d o p te d  in  th e  p ro d u c tio n  o f  th is  film .— H . P l .

Metallography, Fatigue of Metals, and Conventional Stress Analysis. H . G. 
M oore (M eta llu rg ia , 1947, 35, (210), 290).— A  su m m a ry  o f  a  p a p e r  p re se n te d  a t  
th e  sy m p o s iu m  o n  th e  “  F a ilu re  o f  M e ta ls  b y  F a t ig u e  ”  h e ld  u n d e r  th e  au sp ices 
o f  th e  F a c u l ty  o f  E n g in e e rin g , U n iv e r s i ty  o f  M e lbourne , A u s tra l ia .— J .  L . T .

Fractography. -------  (M a ch in ery  L lo yd , 1946, 18, (4), 81).— “  F ra c to -
g ra p h y  ”  is  d e sc rib e d  a s  a  n ew  m e ta llu rg ic a l te c h n iq u e  fo r  s tu d y in g  f ra c tu re s  
in  m e ta ls . T w o m a in  o p e ra tio n s  a re  c a r r ie d  o u t ;  f irs t, a n  in d iv id u a l 
f a c e t  is  se lec ted  fo r  e x a m in a tio n  b y  th e  a id  o f  a  m a g n ify in g  g la s s ;  seco n d , 
th e  sp e c im en  is m o u n te d  b e tw e e n  c la m p s a t  r ig h t  a n g le s  to  th e  a x is  o f  th e  
m icroscope b y  m e a n s  o f  a  s im p le  o r ie n tin g  m ech an ism . N e i th e r  po lish in g



n o r  e tc h in g  is  p e rfo rm ed , th e  a c tu a l  p la n e  o f  w eak n e ss b e in g  th e  o n ly  su rface  
e x a m in e d .— H . P i,.

The National Physical Laboratory [Use of Electron Microscope]. ------
(Machinery Lloyd, 1946, 18, (15), 8 2 -8 3 ).— R e feren ce  is m a d e  to  th e  u se  o f  th e  
e le c tro n  m icroscope in  th e  m e ta llu rg ic a l la b o ra to ry . B y  in d ire c t  m e th o d s , 
m ag n ific a tio n s  u p  to  1 0 , 0 0 0  d ia . h a v e  b een  o b ta in e d  w h ich  a re  su p e rio r  in  
d e f in itio n  to  th o se  o b ta in e d  in  o p tic a l m icroscopes a t  a  m ag n if ic a tio n  o f  1 0 0 0  
d ia .— H . P l .

Direct Determination of Stacking Disorder in Layer Structures. W . H .
Z a c h a ria se n  (Phys. Rev., 1947, [ii], 71, (10), 7 1 5 -7 1 7 ).— T h e o re tic a l. I r r e g u ­
la r itie s  in  th e  r e la tiv e  d isp la c e m e n t o f  th e  la y e rs  p a ra lle l to  th e ir  ow n p lan es 
occu r in  m a n y  c ry s ta ls  o f  th e  la y e r -s tru c tu re  ty p e . T h is  s ta c k in g  d iso rd e r 
g iv es rise  to  c h a ra c te r is tic  fe a tu re s  in  th e  X -ra y  a n d  e lec tro n -d iffrac tio n  
p a t te r n s  o f  su c h  c ry sta ls . A  s ta c k  o f  N  id e n tic a l, p a ra lle l, a n d  e q u i-d is ta n t  
la y e rs  is u se d  as a  sim p le  m o d el ; ir re g u la r it ie s  in  th e  r e la tiv e  d isp lac em en ts  
p a ra lle l to  th e  p la n e  o f  th e  lay e rs  co rre sp o n d  to  s ta c k in g  d iso rd er. I t  is  show n 
th a t  X - ra y  d iffra c tio n  d a ta  p e rm it  a  d ire c t  d e te rm in a tio n  o f  th e  F o u rie r  
coeff. o f  th e  fu n c tio n s  w h ich  d escrib e  th e  s ta c k in g  d iso rd e r .— W . H .-R .

F o r  A.S.T .M . Standards, see p p . 126, 130.
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IV.— DENTAL METALLURGY

The Use of Base-Metal Alloys in Casting. P a u l C ollins (•/. Dental Research, 
1946, 25, (3), 158).— S u m m a ry  o f  a  p a p e r  p re se n te d  to  th e  I n te rn a t io n a l  
A sso c ia tio n  fo r  D e n ta l  R e sea rch . T h e  d e v e lo p m e n t o f  in d u s tr ia l  ca s tin g  
p ra c tic e s  b ased  o n  th e  lo s t-w a x  m e th o d  com m on  in  d e n tis try , a n d  th e  e x te n t  
o f  th e  a p p lic a tio n  in  in d u s try , a re  d esc rib ed . T h e  n a tu r e  o f  th e  in v e s tm e n t 
u se d  fo r cas tin g  V ita l l iu m -ty p e  a llo y s  fo r  su p e rc h a rg e r  b u c k e ts  a n d  o th e r  
a irc ra ft-e n g in e  p a r ts  a re  d iscu ssed . P ra c tic e  a n d  ex p e rien ce  g a in e d  fro m  
d e n ta l  c a s tin g  p ra c tic e s  w ere o f  v a lu e  to  th e  in d u s tr ia l is t .  I n  lik e  m a n n e r  
i t  is  e x p e c te d  t h a t  a d d e d  in fo rm a tio n  g a in ed  b y  in d u s tr ia l  re se a rc h  d u rin g  
re c e n t y e a rs  w ill be  o f  im p o rta n c e  in  th e  fu tu re  im p ro v e m e n t o f  des ign  a n d  
so u n d n e ss  o f  q u a l i ty  d e n ta l  s tru c tu re s .— A u t h o r .

Developments in Investments for the Casting of Gold Alloys and Base 
Metals. T . E . M oore (J. Dental Research, 1946, 25, (3), 158).— S u m m a ry  o f  a  
p a p e r  p re se n te d  to  th e  In te rn a t io n a l  A sso c ia tio n  fo r D e n ta l  R e sea rch . T h e  
co m p o sitio n  a n d  p h y sic a l a n d  chem ical p ro p e rtie s  o f  th e  v a rio u s  in v e s tm e n t 
ty p e s  t h a t  a re  u se d  in  d e n t is t r y  to  m a k e  in la y s  a n d  p a r t ia l-d e n tu re  c a s tin g s  o f  
g o ld  a n d  b a se -m e ta l a llo y s  a re  d iscu ssed . T h e  a p p lic a tio n  o f  th e  d e n ta l 
in v e s tm e n ts  a n d  th e  lo s t-w a x  p rocess to  in d u s tr ia l  u se  fo r c a s tin g  c r itic a l 
w a r  p a r t s  o f  h ig h -m .p . ch ro m iu m  allo y s  is  a lso  desc rib ed . N ew  in v e s tm e n ts  a n d  
p rocesses t h a t  w ere  d e v e lo p ed  a n d  u se d  d u r in g  th e  w a r  a re  rev iew ed .— A u t h o r .

*A Study of Investment Expansions Required for Gold Inlay Castings. 
C lau d e  W a t ts  (J . Denial Research, 1946, 25, (3), 160).— S u m m a ry  o f  a  p a p e r  
p re se n te d  to  th e  In te rn a t io n a l  A sso c ia tio n  fo r  D e n ta l  R e sea rch . T h is  is  a  
p re lim in a ry  re p o r t  g iv in g  th e  r e su lts  o f  e x p an s io n  te s ts  on  a n  in v e s tm e n t 
m a te r ia l a n d  in c lu d es d a ta  o n  th e rm a l ex p an s io n , se t tin g  ex p an s io n , a n d  h y g ro ­
scop ic ex p an s io n . A  co m p ariso n  o f  re su lts  o b ta in e d  b y  tw o  d iffe ren t m e th o d s  
o f  d e te rm in in g  se t tin g  ex p a n s io n  is m ad e . C o n s id e ra tio n  is g iv en  to  th e  
effec t o f  th e  sh a p e  o f  th e  w a x  p a t t e r n  o n  th e  in v e s tm e n t ex p an s io n . R e su lts  
o f  e x p e r im e n ta l te s ts  o n  in la y  c a s tin g s  a re  g iven , c o rre la tin g  su c h  fa c to rs  a s  
ty p e  o f  in la y  go ld , to ta l  in v e s tm e n t ex p an s io n , a n d  f it  o f  th e  ca s tin g .— A u t h o r .

»Linear Casting Shrinkage of Gold and Its Alloys. G eorge M. H o lle n b a c k  
(J. Dental Research, 1946, 25, (3), 159).— S u m m a ry  o f  a  p a p e r  p re se n te d  to  
th e  In te rn a t io n a l  A sso c ia tio n  fo r  D e n ta l R e sea rch . T h e  lin e a r  cas tin g



sh r in k a g e  o f  go ld  w as e s ta b lish e d  a s  1 -6 5 % ± 0 -0 3 %  ; p rev io u sly , th e  a c c e p te d  
figu re  h a d  b een  1-25% . A llo y in g  m e ta ls  re d u c e  th e  sh r in k a g e  co n s id e rab ly , 
b u t  th e  r e d u c tio n  is n o t  p ro p o r tio n a l  to  th e  p e rc e n ta g e  o f  th e  a llo y in g  m e t a l ; 
th e  effec t o f  d if fe re n t m e ta ls  sh o u ld  be  in v e s tig a te d .— J .  L . T .

»Effects of Variation in the Mercury : Alloy Ratio Upon the Amalgam 
Filling. R a lp h  W . P h illip s  (J . D en ta l R esearch, 1946, 25 , (3), 183).— S u m m a ry  
o f  a  p a p e r  p re se n te d  to  th e  I n te rn a t io n a l  A sso c ia tio n  fo r  D e n ta l  R e sea rch . 
T h e  p u rp o se  o f  th e  in v e s tig a tio n  w as to  d e te rm in e  th e  im p o rta n c e  o f  s t r ic t  
ad h e re n c e  to  th e  re c o m m e n d e d  r a t io  o f  m e rc u ry  a n d  a llo y  in  th e  m a n ip u la tio n  
o f  d e n ta l  a m a lg a m . S ix  a llo y s  o f  v a ry in g  g ra in -s ize  w ere  u se d  a n d  th re e  
d if fe re n t m e rc u ry  : a llo y  r a t io s  : (1) 1 5 %  less m e rc u ry  th a n  reco m m en d ed , 
(2) rec o m m e n d e d  ra t io , a n d  (3) 1 5 %  m o re  m e rc u ry  th a n  re c o m m e n d e d . T h e  
p e rc e n ta g e  o f  re s id u a l  m e rc u ry  w as d e te rm in e d  in  e a c h  case, a n d  th e  p h y sic a l 
p ro p e rtie s  te s te d .— J .  L . T .

Physical Metallurgy of Precious-Metal Alloys. E . M . W ise (J . D en ta l 
Research, 1946, 25, (3), 159).— S u m m a ry  o f  a  p a p e r  p re se n te d  to  th e  I n t e r ­
n a t io n a l  A sso c ia tio n  fo r  D e n ta l  R e se a rc h . D iscu ss io n  is  g iv e n  o f  th e  p ro p e rtie s  
o f  th e  in d iv id u a l p rec io u s m e ta ls  a n d  th e  sy s te m s  g o ld - s i lv e r -c o p p e r , p a l ­
la d iu m -s ilv e r-c o p p e r , a s  w ell a s  th e  m o re  co m p lic a te d  a llo y s  c o n ta in in g  
p la t in u m  a n d  p a lla d iu m  d e r iv e d  f ro m  th e se  sy s tem s, w h ich  a re  th e  b as is  fo r 
th e  a llo y s  b ro a d ly  e m p lo y e d  in  d e n t is t r y . P re c io u s-m e ta l a llo y s  h a v in g  
h ig h e r  m .p . a re  a lso  d esc rib ed . A tte n t io n  is g iven  to  som e o f  th e  p re c ip i ta ­
t io n -h a rd e n in g  tra n s fo rm a tio n s  a n d  th e  m e ltin g  b e h a v io u r  o f  d e n ta l  a llo y s.

— A u t h o r .
»Effects of Heat-Treating [Silver-] Amalgam Alloy Ingots Before Cutting 

Into Filings. K . W . R a y  (J . D en ta l Research, 1946, 25, (3), 159).— S u m m a ry  
o f  a  p a p e r  p re se n te d  to  th e  I n te rn a t io n a l  A sso c ia tio n  fo r  D e n ta l  R e sea rch . 
V a r ia tio n  in  h e a t- t r e a tm e n t  o f  s ilv e r-a m a lg a m  a llo y  in g o ts  befo re  th e y  a re  
c u t  in to  filings can  a l te r  th e  p ro p e r t ie s  o f  th e  a m a lg a m  m a d e  fro m  th e  filings 
c o n s id e rab ly  i f  th e  a llo y  c o n ta in s  7 0 %  s i lv e r ; b u t  in  a n  a llo y  c o n ta in in g  
6 8 %  s ilv e r  th e  p ro p e rtie s  a r e  n o t  a ffe c ted .— J .  L . T .

Development of Silver Alloys with Specialized Physical Characteristics. 
J o h n  S h e ll ( J .  D enia l Research, 1946, 25, (3), 160).— S u m m a ry  o f  a  p a p e r  
p re se n te d  t o  th e  I n te rn a t io n a l  A sso c ia tio n  fo r  D e n ta l  R e sea rch . D u rin g  th e  
la s t  t e n  y e a rs , n u m e ro u s  r a th e r  c o m p lic a te d  a n d  u n u su a l a llo y s  o f  s ilv e r  h a v e  
been e m p lo y ed  fo r  specific in d u s tr ia l  uses. T h e  re q u ire m e n ts  m a y  v a ry  f ro m  
a h ig h  e le c tr ic a l c o n d u c tiv ity  to  a  h ig h  te n s ile  s tre n g th . S ilv e r  a s  a  bas is  fo r 
such  a llo y s h a s  b een  fo u n d  to  c o n tr ib u te  re m a rk a b le  p ro p e rtie s  n o t  g e n e ra lly  
a t ta in a b le  b y  th e  u se  o f  a n y  o th e r  m e ta l .— A u t h o r .
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V — POWDER METALLURGY

The Use of Ultra-Fine [Copper] Particles in Powder Metallurgy. H e n ry  H . 
H a u sn e r  (M ater ia ls  a n d  M ethods, 1946, 24, (1), 9 8 -1 0 2 ;  a lso  (su m m ary ) 
M etallw rgia, 1947, 35, (210), 3 1 5 -3 1 6 ; a n d  M ecanique, 1946, 30 , (339), 283).—  
T he u se  o f  a  n ew  ty p e  o f  fine co p p e r p o w d er, h a v in g  a n  a v e ra g e  d ia . o f  2 y  
a n d  m o re  u n ifo rm  th a n  “  —325 m esh  ”  p o w d er, is  d isc u sse d . U sed  a lo n e , i t  
g ives h ig h  d e n s itie s  w ith  low  c o m p a c tin g  p ressu res . M ix tu re s  w ith  co arse r 
copper, t in ,  o r  tu n g s te n  p o w d ers flow  w ell a n d  g iv e  th e  h ig h e s t d en s itie s  w ith  
h ig h  c o m p a c tin g  p re ssu re s .— J .  C. C.

Heavy Alloy. G . H . 8 . P ric e  ( In d ia n  E n g ., 1947, 121, (1), 42—43).— P . 
d escrib es a  “  h e a v y  a llo y  ”  d e v e lo p e d  b y  th e  G en era l E le c tr ic  C o m p an y , L td .  
I t  is a  p ro d u c t o f  p o w d e r  m e ta l lu rg y  c o n ta in in g  9 0 %  tu n g s te n  w ith  n ickel 
a n d  copper. T h e  a llo y  c a n  b e  m a c h in e d , p u n c h e d , a n d  d r ille d  w ith  ease, 
a n d  h a s  a  te n s ile  s t r e n g th  o f  42 to n s / in .2, y ie ld  p o in t  o f  38 to n s /in .2, co m ­
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p ress iv e  s t r e n g th  o f  o v e r  130 to n s / in .2, a n d  a n  e lo n g a tio n  o f  3 % . T h e  a lloy , 
which is  tw ice  a s  h e a v y  a s  s te e l, h a s  a  m o d u lu s  o f  e la s tic ity  o f  32 X  106 lb . / in . 3 
and a B rin e ll h a rd n e ss  o f  290. I t  h a s  b een  u se d  in  a i r c ra f t  fo r  flig h t-co n tro l 
su rfaces  a n d  c ra n k sh a fts , a s  w ell a s  in  g y roscopes a n d  g y ro -com passes. I t  is 
an ideal m a te r ia l  fo r  a rc in g  c o n ta c ts  o f  o il-im m ersed  h e a v y -c u r re n t c irc u it  
b re a k e rs .— S. K . G.

Powdered Metal v s . Other High-Production Methods. H e rb e r t  C hase 
(M ateria ls  a n d  M ethods, 1946, 24, (2), 3 6 3 -3 6 9 ).— P o w d e r-m e ta llu rg y  p ro d u c ts  
can be m a d e  in sizes u p  to  a b o u t  8  in . 2 in  cross-sec tio n a l a re a  a n d  3 in . h ig h , 
w ith  som e lim ita t io n s  o n  sh a p e , w ith  l i t t le  la b o u r  a n d  neg lig ib le  sc ra p  loss 
to  re a so n a b le  d im e n sio n a l to le ra n c e s . S u rface s a re  sm o o th  a n d  i t  is possib le  
t o  in c o rp o ra te  in se rts . C om p ariso n s a re  d ra w n  w ith  p ro d u c ts  fo rm e d  b y  
sand- o r  d ie -cas tin g , s ta m p in g , o r  m ach in in g .— J .  C. C.

Powder Metallurgy: The Key to High-Temperature Power Applications.
 (M a ch in ery  L lo yd , 1946, 18, (4), 95).— A  rev iew  o f  th e  re se a rc h  p ro je c ts
o f  th e  A m erican  E le c tro -M e ta l C o rp o ra tio n  is  g iv en  w h ich  in c lu d es  (1) f in d in g  
a  co m b in a tio n  o f  r e f ra c to ry  m e ta ls  a n d  re f ra c to ry  ceram ics w h ich  w ill re s is t  
h ig h  te m p ., (2 ) th e  co m b in in g  o f  m e ta ls  a n d  p la s tic s  so a s  to  le n d  th e  s tr e n g th  
o f  th e  m e ta ls  to  th e  m ix tu re , (3) th e  d e v e lo p m e n t o f  h ig h -s tre n g th  a llo y -stee l 
p a r ts  fo r  q u a n t i ty  p ro d u c tio n  th ro u g h  p o w d e r  m e ta llu rg y . “  S in te e l G  ”  is 
one  o f  th e  firm ’s p r o d u c t s ; th is  is  a  1 0 0 % -d e n se  “  b ro n ze  ” , p ro d u c e d  b y  in ­
f i l tr a t in g  m o lte n  c o p p e r in to  p o ro u s  s te e l.— H . P l .

Some Aspects oi the Problem of Powder Metallurgy. A. M a rtig n y  (U sin e  
N ouvelle , 1947, 3, (34), 1 2 ; (35), 12).— A  rev iew  o f  re c e n t te c h n ic a l a d v a n c e s  
in  th e  m a n u fa c tu re  a n d  u sa g e  o f  m e ta llic  p o w d ers.— J .  L . T .

Extruding Powdered Metals to Form Synthetic Welding Wires. F . G. 
Daveler (M ach inery  L lo yd , 1946, 18, (26), 8 6 -8 9 ).— A n  a llo y  w eld in g  ro d  
composed o f  d ra w n  w ire  c la d  w ith  a llo y in g  e le m e n ts  h a s  b een  p ro d u c e d  
by p o w d e r-m e ta llu rg y  m e th o d s . T h e  p ro d u c tio n  o f  th is  n e w -ty p e  w ire  h a s  
paved th e  w a y  fo r  d e v e lo p m e n t o f  a  m e th o d  o f  e x tru d in g  p o w d e re d  m e ta ls  
a n d  c o m p a c tin g  th e m  a ro u n d  a  w ire , em p h as is  b e in g  p la c e d  o n  c o n tro l o f  
particle size a n d  se lec tio n  o f  a  su ita b le  lu b r ic a n t .— H . P l .

New Ceramic Combines Ceramic Materials and Powdered Metals. H e n ry  
H . H a u s n e r  (C eram . I n d . ,  1946, 47, (4), 8 7 -1 0 5 ; (5), 9 0 -9 6 ).— A  d iscu ssio n  
o f  th e  p ro c e d u re s  a p p lie d  in  p o w d er m e ta llu rg y  a n d  ceram ic  p ra c tic e . H . 
co m p ares th e se  p rocesses a n d  th e  m a te r ia ls  em p lo y ed  in  e a c h  fie ld , a n d  
su g g e sts  t h a t  th e  w ay  is o p en  fo r  n ew  c e ra m ic -m e ta l p ro d u c ts . A  few  e x ­
am p les , i l lu s t r a te d  w ith  p h o to m ic ro g ra p h s  o f  c o m p o u n d  m a te r ia ls , a re  
g iv en .—J .  S .

F o r  A .S .T .M .  S ta n d a rd s , see  p . 130.

VI.— CORROSION AND RELATED PHENOMENA

Corrosion of Light Alloys.  (M eta l Progress, 1946, 49, (5), 1028, 1030,
1032, 1034).— A su m m a ry  o f  G e rm a n  w o rk  p u b lish e d  in  K orrosion  u . M eta ll-  
schwlz a n d  A lu m in iu m  in  1943 a n d  1944. S tre ss-co rros ion  o f  a lu m in iu m -r ic h  
a lu m in iu m -z in c -m a g n e s iu m  fo rg in g  a llo y s  c o n ta in in g  o v e r 5 %  z in c  a n d  
m ag n es iu m  to g e th e r , h a s  been  fo u n d  b y  G erm an  w o rk e rs  to  d e p e n d  o n  q u e n c h ­
in g  te m p , a s  w ell a s  o n  c o n d itio n s  a f te r  h o m o g en iza tio n . T h e  e ifec t o f  re d u c ­
in g  q u en ch in g  te m p , fo r  co ld -w o rk ed  a n d  q u e n c h -h a rd e n e d  a llo y s to  ju s t  
be low  so lu tio n  te m p , w as o b se rv ed  u n d e r  d iffe re n t co n d itio n s  o f  exp o su re , 
cooling , a n d  ageing . S tre ss-co rro s io n  in  spec im en s ag ed  a t  ro o m  te m p , a n d  
a t  h ig h  te m p , im p ro v e d  a t  th e  ex p en se  o f  m ech an ica l p ro p e rtie s , b u t  a ir-  
coo led  spec im en s re m a in e d  su p e rio r . W a te r-q u e n c h e d  a n d  su b se q u e n tly  age- 
h a rd e n e d  sa m p le s show ed  in c rease d  s e n s it iv i ty  to  stress-co rro s io n  a f te r  
an n e a lin g  a t  175°-265° F . (80°-130° C.) ; im p ro v e d  re s is ta n c e  w as co n ferred
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b y  w a te r-q u e n c h in g  f ro m  715° S'. (380° C.) a n d  n o rm a liz in g  a t  212° F. (100° C .), 
b u t  th is  d id  n o t  a p p ly  to  sp ec im en s ag ed  fo r  lo n g  p erio d s. S tru c tu r a l  d e ­
te r io ra t io n  o f  a lu m in iu m  a n d  m a g n es iu m  b y  co rrosion , a s  d esc rib ed  b y  W . 
P a t te r s o n ,  d e p e n d s  b o th  o n  th e  n a tu r e  o f  th e  p h ases  p re se n t  (i.e. o n  th e  p .d . 
b e tw e e n  th e m )  a n d  o n  th e  a r ra n g e m e n t o f  th e  p h a se s  in  th e  s t r u c tu r e ; 
se c o n d a ry  c o n s titu e n ts  less “ n o b le ”  th a n  th e  m a tr ix  w ill b e  d isso lv ed  o u t, 
f u r th e r  p e n e tra t io n  th e n  d e p e n d in g  o n  th e  p ro p e rtie s  o f  th e  m a tr ix .  I f  th e  
l a t t e r  is  th e  less “  n o b le  ” , i t  w ill be  a t ta c k e d  a t  th e  b o u n d a r ie s  b e tw een  
p h ases , a n d  g ra in in g  a n d  p i t t in g  w ill r e s u lt .  A  2 -p h ase  s t ru c tu re  w ith  a  
d e f in ite  p h a se  a r ra n g e m e n t is  re g a rd e d  a s  a n  e s se n tia l c o n d itio n  fo r  co rrosive  
d e te r io ra tio n  in  lig h t  a llo y s, th e  p resen c e  o f  c e r ta in  p h a se s  u su a lly  in d ic a tin g  
in s ta b il i ty .  F a c to r s  in  “  la y e r  ”  co rro s io n , in te rc ry s ta l l in e  co rrosion , a n d  w eld  
c rack in g  a re  rev iew ed , th e  d im in ish e d  w e ld  c ra c k in g  o f  m a g n e s iu m -m a n -  
g a n e s e -c e riu m  a llo y s  a f te r  a d d it io n s  o f  a lu m in iu m  b e in g  a s so c ia te d  w ith  th e  
fo rm  in  w h ich  CeM g9 a n d  C eA l2 r e sp e c tiv e ly  a re  d e p o s ite d  a t  th e  g ra in  
b o u n d a r ie s .— P . R .

Developments in Corrosion Studies and Corrosion Control. H. M. Olson 
( I r o n  S tee l E n g .,  1946, 23, (1), 8 0 -9 5 ).— A  rev iew  o f  A m erican  l i te ra tu r e  on 
co rro sio n  (m a in ly  w a te r  corrosion) a n d  i t s  p re v e n tio n , co v erin g  th e  p e rio d  
1 9 3 5 -4 5 . A  bibliography  o f  100 re fe ren ces is  a p p e n d e d .— M. A . V .

Corrosion. M . G . F o n ta n a  (M a ch in ery  L lo yd , 1946, 18, (14), 67 -73 ; 
(1 7 a ), 3 7 -4 1 ).— F . a r b i t r a r i ly  classifies co rro s io n  in to  e ig h t  fo rm s  : (1 ) u n ifo rm  
a t ta c k ,  n o rm a lly  c h a ra c te r iz e d  b y  a  ch em ica l o r  e lec tro ch em ica l r e a c t io n ;  
(2) p i t t in g , v e ry  lo ca lized  a t t a c k ; (3) g a lv a n ic , w h ich  is n o t  n e c e s sa rily  
l im ite d  to  d ire c t  c o n ta c t  o f  tw o  d iss im ila r  m e ta ls , b u t  m a y  o ccu r in  a  sy s te m  
w h ere in  a  co m p le te  e lec tr ic  c irc u it  e x i s t s ; (4) d ez in c ifica tio n , w h ich  ca n  be  
ch eck ed  fo r  b y  th e  a d d i t io n  o f  c e r ta in  a llo y in g  e le m e n ts  ; (5) s tre ss-co rro s io n , 
w h ich  is a  fu n c tio n  o f  s tresses , te m p .,  a n d  c o n c e n tra tio n  o f  c o rro d in g  in fluence  ; 
“  cau s tic  e m b r i tt le m e n t  ”  a n d  “  seaso n  c ra c k in g  ”  a re  e x a m p le s ; (6 ) e rosion  
co rrosion , w h ich  o ccu rs  f re q u e n tly  in  p u m p s , v a lv e s , lin es, c e n tr ifu g a ls , & c .;
(7) in te rg ra n u la r  c o r ro s io n ; a n d  (8 ) c o n c e n tra tio n  cell, w h ich  in v o lv es  d iffe r­
ences in  e n v iro n m e n t, in  c o n tra s t  to  th e  g a lv a n ic  ty p e .  M e n tio n  is m a d e  o f  
th e  w o rk  o f  th e  C orrosion  R e se a rc h  C e n tre  a t  th e  O h io  S ta te  U n iv e rs ity .

—H. P l.
F o r  A .S .T .M .  S ta n d a rd s ,  see  p p . 126, 130.

VII.-PROTECTION
(Other than by Electrodeposition.)

The Alumilite Process. R . H. P e t t i t  (M odern  M eta ls, 1947, 3, (7), 16-18).— 
T h e  uses o f  th e  A lu m ilite  ( su lp h u r ic  a c id  an o d iz in g ) p rocess a re  d escrib ed , but 
n o  d e ta i ls  o f  o p e ra tio n  a re  g iven .— N . B . V .

Anodic Treatment for Aluminium-Base Alloys. (Chromic Acid Process.)
• (A ero n a u t. M a ter ia l Specifica tion  ( S .A .E .) ,  1947, (AMS 24,700), 2  pp.).—
A  re v ise d  spec ifica tio n .

Developments in Tinplate Substitutes.  ( T in ,  1947, (May), 22-23).—
A lth o u g h  n o  e le c tro ly tic  t in p la te  is  a s  y e t  b e in g  m a n u fa c tu re d  in Great 
B r ita in , a la rg e  p la n t  is  in  th e  co u rse  o f  e re c tio n  in  th e  w o rk s  of Richard 
T h o m a s  a n d  B a ld w in  in  S o u th  W ales . O th e r  su b s t i tu te s  fo r  t in ,  or hot- 
d ip p e d  t in p la te ,  h a v e  n o t  p ro v e d  sa tis fa c to ry .— J .  S.

Actual State of Our Knowledge on the Brittleness of Galvanized Malleable
Black-Heart Cast Iron. ------- (F onderie , 1947, (13), 487-A95).— A review of
th e  re sea rch es  o f  W . R . B e a n , H . M a rsh a ll, T . K i tu k a ,  a n d  M . Leroyer. The 
c a s t  iro n  is n o t  b r i t t le  w h en  i ts  p h o sp h o ru s  c o n te n t  is  less th a n  010% , or after 
h e a tin g  fo r  30 h r . a t  950° C. fo llow ed  b y  40 h r . a t  670° C. and quenching in 
w a te r .— M. E .
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Flame Spraying. P . G. C lem en ts  (M a ch in ery  L lo yd , 1946, 18, (14), 8 4 -  

8 5 ;  (21a), 5 3 -5 5 ).— T h e  S eh o ri m e ta l-p o w d e r  p is to l is u se d  fo r  sp ra y in g  
p ro te c tiv e  z in c  a n d  d e c o ra tiv e  b ro n ze  co a tin g s . U su a lly  z in c  is sp ra y e d  to  
a  th ic k n e ss  o f  0-003 in . a t  th e  r a te  o f  250 f t .2/h r .  T h e  sp ra y e d  co a tin g  is 
less b r i t t le  a n d  m u c h  th ic k e r  th a n  th e  o ld  g a lv an ized  c o a tin g .— H . P l.

Protection by Means of Metallic Deposits. J .  K a m e c k i (H u tn ik ,  1946, 13, 
7 0 -8 2 ).—-[In  P o lish ] . D iffe ren t m e th o d s  o f  d ep o s itin g  t i n  a n d  z in c  on  m e ta ls  
a re  d iscu ssed .— W . J .  W .

Protective and Decorative Finishes. I.—Protective Chemical Methods and 
Pre-Treatment of Metals. R. E . B la k e y  (M a ch in ery  L loyd , 1946, 18, (13), 
67-76).—-T re a tm e n ts  o f  th e  s im p le  in v e rs io n  ty p e  fo r copper, co p p er a lloys, 
a lu m in iu m  a llo y s , z in c-b ase  a llo y s , a n d  m ag n es iu m  a llo y s  a re  desc rib ed . 
E le c tro d e p o s ite d  co a tin g s  a n d  sou rces o f  co rrosion  tro u b le s  a re  d e a l t  w ith . 
T h e  M .B .V . p rocess fo r  a lu m in iu m  a llo y s  g ives a n  e x c e lle n t bas is  fo r  p a in ts , 
b u t  th e  E .W . p rocess p ro d u c e s  a  film  w h ich  g ives a  h ig h e r d eg ree  o f  corrosion  
p ro te c tio n . A lu m in iu m  an o d iz in g  t r e a tm e n ts ,  in c lu d in g  th e  B e n g o u g h -  
S tu a r t  a n d  su lp h u r ic  a c id  p rocesses, a re  a lso  rev iew ed .— H . P l.

Paint Research Station Investigates Raw Material. L . A . J o r d a n  (B oard  
o f  T rade J . ,  1947, 153, (2648), 1630-1631).— A  b r ie f  su rv e y  o f  p ro g ress in  th e  
m a n u fa c tu re  o f  p a in ts ,  a n d  th e i r  u se  in  p ro te c tin g  m e ta l  su rfaces fro m  c o r­
ro s io n .— J .  L . T .

Treatments for Metal Surfaces Prior to Painting. E . F . H ick so n  a n d  W . C. 
P o r te r  (P roduct E n g ., 1947, 18, (8 ), 128 -1 3 0 ).— A  su m m a ry  o f  s ta n d a rd  
p ra c tic e  in  th e  t r e a tm e n t  o f  m e ta l  su rfaces , fe rro u s  a n d  n o n -fe rro u s .— H . V .

F o r  A .8 .T .M .  S ta n d a rd s , see p p . 126, 128, 130.

VIII. -  ELECTRODEPOSITION

*Measurement of Embrittlement During Chromium and Cadmium Electro­
plating and the Nature of Recovery of Plated Articles. C arl A . Z apffe a n d  
M. E le a n o r  H as lem  (T r a n s . A m e r . Soc. M eta ls, 1947, 39, 241—2 5 8 ;  d iscussion , 
2 5 8 -2 6 0 ).— T h e  h y d ro g en  e m b r itt le m e n t p ro d u c e d  in  a n n e a le d  a n d  co ld -d raw n  
w ires o f  A IS I  440-C  17 %  ch ro m iu m  sta in le ss-s te e l w ire  b y  ch ro m iu m  p la tin g  
is, u n e x p e c te d ly , m u c h  m o re  se vere  th a n  t h a t  p ro d u c e d  b y  s t r a ig h t  c a th o d ic  
p ick lin g  a t  th e  sa m e  te m p , a n d  c .d . I n  c a d m iu m  p la t in g  also , in  w h ich  o n ly  
a b o u t  1 0 %  o f  th e  c u r re n t  is  u til iz e d  in  lib e ra tin g  h y d ro g en , th e  e m b r itt le m e n t is 
g r e a te r  th a n  t h a t  p ro d u c e d  b y  c a th o d ic  p ick lin g . E m b r it t le m e n t w as m easu red  
b y  a re v e rse -b e n d  te s t .  C h ro m iu m -p la te d  specim ens c a rry in g  a  lig h t  d ep o s it 
a n d  c a d m iu m -p la te d  spec im en s re c o v e r  d u c t i l i ty  o n  h e a tin g  a t  100° C. I n  
th is  o p e ra tio n , a n  in i t ia l  re c o v e ry  is fo llow ed  b y  a n  “  ag e in g  re la p se  ” , w h en  
reco v e ry  is su sp e n d e d  (a n d  a  te m p o ra ry  in c rease  in  b r itt le n e s s  m a y  occur) 
d u e  to  re d is tr ib u tio n  o f  h y d ro g e n  b e tw e e n  core a n d  c o a tin g . O n  f u r th e r  
h e a tin g , re c o v e ry  p ro ceed s to  f in a lity . H e a tin g  in  a q u e o u s  so lu tio n s  a p p e a rs  
to  be  co n s id e ra b ly  m o re  e ffec tive  in  re m o v in g  h y d ro g e n  th a n  h e a tin g  in  oil 
o r  a rg o n . W ith  th ic k  ch ro m iu m  d ep o s its , o n ly  p a r t ia l  re c o v e ry  c a n  be  
e ffe c ted  b y  h e a tin g  a t  100° C. E v e n  a t  300° C. re c o v e ry  is in c o m p le te ; a n d  
a l th o u g h  th e  o rig in a l b e n d  v a lu es  a re  o b ta in e d  a f te r  h e a tin g  a t  400° C ., th e  
s t r u c tu r e  o f  th e  s te e l core a n d  c o a tin g  a re  a ffe c ted .— J .  C. C.

Chromium Plating of Cylinder Bores and Piston Rings. E . V . P a te rso n  
(M a ch in ery  L lo yd , 1946, 18, (3), 6 7 -7 0 ).— T h e  V a n  d e r  H o r s t  m e th o d  o f  
p o ro u s  ch ro m iu m  p la tin g  h a s  co n s id e ra b ly  in c rease d  th e  life  o f  c y lin d e r liners. 
I n  th e  case o f  one m ed iu m -s ized  D iesel en g ine  o f  400 /600  m m . bo re  w ith  
c h ro m iu m -p la te d  lin e rs , w e a r  a v e ra g e d  o n ly  0 - 0 0 0 2  in . p e r  1 0 0 0  x-unning h r . 
P o ro s ity  is  o b ta in e d  b y  a  c u rre n t- re v e rs in g  t r e a tm e n t ,  a n d  i t  is possib le  to  
o b ta in  a  4 0 % -p o ro u s  su rface . A  m in im u m  p la tin g  th ick n ess  o f  0-0005 in . is
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reco m m en d ed . S om e g o o d  re s u lts  h a v e  b een  se c u re d  b y  c h ro m iu m -p la tin g  
p is to n  rin g s , b u t  i t  is  d e f in ite ly  n o t  a d v a n ta g e o u s  to  em p lo y  c h ro m iu m -p la te d  
r in g s  w ith  a  c h ro m iu m -p la te d  b o re .— H . P l .

Hard Chromium Plate and Its Uses. J .  M. H o sd o w ich  (M ater ia ls  and  
M ethods, 1946, 24, (4), 8 9 6 -9 0 0 ; co rre sp o n d en ce , (6 ), 1 493-1494).— U ses o f  
th ic k  e le c tro d e p o s its  o f  c h ro m iu m  a re  l is te d .— J .  C. C.

Chromium Plating, Hard.  (A ero n a u t. M a te r ia l S pecifica tion  (S .A .E .) ,
1947, (AMS 2406), 3 p p .) .— S p ec ifica tio n s fo r  ch ro m iu m  p la t in g  o n  fe rro u s  
m a te r ia ls  to  in c re a se  a b ra s io n  re s is ta n c e  a re  g iv en .— J .  L . T .

* Determination of the Thickness of Chromium Deposits on Nickel by the 
Drop Test. E . S. S p en ce r-T im m s (O alvano, 1947, 16, (127), 7 -1 0 ).— T ra n s la te d  
f ro m  J .  E lectrodepositors' T ech . Soc ., 1946, 21, 7 9 - 9 0 ;  see M e t, A b s .,  1947, 
14, 112.— J .  L . T . *

Copper Plate as a Stop-Off When Nitriding. W . V . S te rn b e rg e r  a n d  E . R . 
F a h y  (M eta l Progess, 1946, 50, (4), 673).— S tre ss  is la id  o n  th e  im p o rta n c e  o f  
th e  ty p e  o f  c o p p e r d e p o s it  u se d  a s  a  m a sk  in  n i tr id in g  i f  th e  cycle  is  re la tiv e ly  
l o n g ; th e  e x p e rien ce  o f  C. J .  M iller to  th e  o p p o site  effec t w as  d e r iv e d  f ro m  a  
6 5 -h r. cy c le  o n ly . T h e  effec t o f  sa n d  b la s tin g  w as to  in c rease  th e  d e p th  o f  
c o a tin g  n e e d e d  fo r  p ro te c tio n  r a th e r  t h a n  to  im p ro v e  th e  u n ifo rm ity  o f  
p la t in g .— P . R .

[Production of] Ultra-Thin Nickel Ribbons [for Use in Bolometers]. F ra n k
G . B ro c k m a n  (M eta l Progress, 1946, 49, (6 ), 1172).— T h in  r ib b o n s  o f  n ick e l 
h a v e  b een  p ro d u c e d  b y  e le c tro d e p o s itin g  n ick e l o n  co p p e r fo il f ro m  a  n ick e l 
su lp h a te  +  a m m o n iu m  ch lo rid e  -j- b o ric  a c id  b a th , sh e a rin g  th e  fo il in to  
r ib b o n s  o f  th e  r e q u ire d  d im en sio n s , a t ta c h in g  th e se  to  a  f ra m e  o f  p la t in u m  
w ire, a n d  d isso lv in g  th e  co p p e r e le c tro c h e m ic a lly  in  a  c y a n id e  b a th . T h e  
r ib b o n s , w h ich  m a y  be  o n ly  0 - 1  p  th ic k , a re  u se d  a s  se n sitiv e  f ila m e n ts  in  
b o lo m ete rs  (fo r th e  m e a s u re m e n t o f  m in u te  q u a n t i t ie s  o f  r a d ia n t  h e a t ,  e .g . 
in  a s tro n o m y  a n d  sp e c tro sc o p y ) .— P . R .

Tin Plating. -------  (A eronau t. M a ter ia l Specifica tion  ( S .A .E .) ,  1946,
(AMS 2408), 2 p p .) .

Has Electrolytic Tinplate Come to Stay in the U.S.A. P ------ (T in ,  1947,
(M ar.), 20).— T h e  d e v e lo p m e n t o f  th e  te c h n iq u e  d u r in g  th e  w a r  o f  e lec tro - 
d e p o s itin g  t in  a t  h ig h  sp e ed s  a n d  h ig h  c .d . re su lte d  in  th e  e s ta b lis h m e n t in  
th e  U .S .A . o f  la rg e  p la n ts  fo r  th e  m a n u fa c tu re  o f  e le c tro - tin p la te . C on­
s tru c te d  o r ig in a lly  w ith  a n  ey e  o n  a  po ss ib le  s c a rc ity  in  t in ,  th e s e  p la n ts  
to -d a y  su p p ly  e le c tro ly tic  t in p la te  to  a  w id en in g  m a rk e t .  W h ile  h o t-d ip p e d  
t in p la te  h o ld s  a lm o s t th e  w ho le  m a rk e t  in  G re a t  B r i ta in , in  A m e ric a  th e  
p e rc e n ta g e  o f  e le c tro ly tic  to  h o t-d ip p e d  t in p la te  w as 4 7 %  in  1946. A  rev ised  
co n se rv a tio n  o rd e r  p e rm itt in g  a  w id e r  scope fo r  e le c tro ly tic  t in p la te  th a n  
befo re  is a n o th e r  s ig n  t h a t  i t  h a s  com e to  s ta y  in  th e  U .S .A .— J .  S.

Continuous Electro-Zinc Plating.  (M a ch in ery  L lo y d ,  1946, 18, (3),
8 8 ).— Z inc c a n  be  d e p o s ite d  o n  co n tin u o u s  s t r ip s  o f  s te e l u p  to  38 in . in  w id th  
a t  a  sp e ed  o f  160 f t . /m in .— H . P i,.

Abstracts of Papers Presented at the 33rd Annual Convention of the A.E.S.
 (M o n th ly  R ev. A m e r . E lectropla ters' Soc ., 1946, 33, (7), 707—711, 745).—
A b s tra c ts  o f  th e s e  p a p e rs  a re  g iv en  : W illia m  B lu m ,  “  W a r tim e  A c tiv itie s  o n  
P la t in g  a t  th e  N a tio n a l  B u re a u  o f  S ta n d a rd s  ”  ; A b n e r  B re n n e r  a n d  Grace E .  
R id d e ll, “  N ick e l P la t in g  on  S tee l b y  C hem ica l R e d u c tio n  ”  ; A b n e r  B re n n e r  
a n d  W a lte r  A .  O lson , “  P u rif ic a tio n  o f  R h o d iu m -P la tin g  B a th s  ”  ; J .  E d w a rd  
B em ille r , “  C orron iz ing  W ire  S creen  C lo th  U s in g  R a d ia n t  H e a tin g  ” ; Theodore  
V oyda, “  X -R a y  D iffra c tio n  S tu d ie s  o f  E le c tro d e p o s its  ” ; P a u l R .  G utter, 
“  M a n o d y z in g  a n d  D y e-C o lo u rin g  M a g n esiu m  A llo y s ” ; George Shore , 
“ P la t in g  w ith  A c id  C o p p e r S o lu t io n ” ; A .  W . H o thersa ll, “ R e v ie w  o f  
D e v e lo p m e n ts  in  E le c tro p la t in g  in  G re a t  B r i ta in  D u rin g  th e  W a r ” ; C. J .
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L e w is ,  “  D isp o sa l o f  P la tin g -R o o m  W a s te  L iq u o rs  in  C om pliance  w ith  S tre a m - 
P o llu tio n  L a w s ” ; V a n  M . D a rsey , “ E ffe c t o f  S u rface  P re p a ra tio n  o n  th e  
D u ra b il i ty  o f  O rg an ic  C o a tin g s ”  ; F . L .  Sco tt, “  R e sin s  o f  th e  V in y l F a m ily  
in  M e ta l F in is h in g ” ; C . W . S m ith ,  “ E x a m in a tio n  o f  E le c tro -C lean e d  S tee l 
b y  th e  E le c tro n -D iffra c tio n  T e c h n iq u e ” .— J .  L . T .

Technical Advances in Electroplating. A llen  G . G ra y  (Steel, 1946, 119,
(2), 102 -1 0 4 , 106, 108).— A  su m m a ry  o f  th e  p ro ceed in g s o f  th e  1946 C o n v en ­
t io n  o f  th e  A m erican  E le c tro p la te r s ’ S o c ie ty .— M. A . V.

Electroplating by Brush.     (M eta l F in is h in g ,  1947, 45, (9), 84).—
E n g in e e rin g  d a ta  sh e e t.— J .  L . T .

Precision Metal Parts Produced by Electroîorming. H . R . C lauser (M ateria ls  
and M ethods, 1946, 24, (1), 1 12 -116).— P a r t s  u p  to  J  in . th ic k  a re  p ro d u c e d  b y  
e le c tro d e p o s itio n  o f  iro n , co p p er, o r  n ick e l o n  a  m a tr ix  m a d e  f ro m  e ith e r  a  
b is m u th - le a d  ty p e  o f  a llo y  o f  low  m .p ., a  s te e l m a n d re l c o a te d  w ith  a  p a r t in g  
c o m p o u n d  (o f  t in ,  cad m iu m , w a x , o r  la c q u e r) , o r  f ro m  a  m e ta l  su c h  a s  a lu ­
m in iu m , z in c , o r  m ag n es iu m  t h a t  ca n  su b s e q u e n tly  be  d isso lv ed . T h e  p ro ­
d u c ts  h a v e  a n  e x c e p tio n a lly  h ig h  su rface  fin ish  a n d  c a n  b e  m a d e  in  in tr ic a te  
sh a p e s  to  close d im e n sio n a l to le ra n c e s  (± 0 -0 0 0 2  in .) . Som e a p p lic a tio n s  a re  
d esc rib ed .— J .  C. C.

F o r  A . S . T M .  S ta n d a rd s , see  p . 130.

XI.— ANALYSIS

Distinguishing the C om m on A lu m in iu m  A lloys. F ra n k  C. B e n n e tt,  J r .  
(M eta l Progress, 1946, 50, (4), 659, 661).— C h a ra c te r is tic  in g re d ie n ts  in  c e r ta in  
l ig h t  a llo y s  ca n  b e  d e te c te d , a n d  in  som e cases th e  g ro u p  o f  a llo y  id en tified , 
b y  sim p le  ch em ica l te s ts .  M n  in  17S a n d  24S  is d e te c te d  b y  t r e a tm e n t  w ith  
conc. H N 0 3 a n d  a  l i t t le  so d iu m  b is m u th a te  a f t e r  th e  d e te c tio n  o f  C u w ith  
N a O H , th e  excess N a O H  b e in g  re m o v e d  b y  g e n tle  w a s h in g ; a  p u rp le  co lour 
is p ro d u c e d , w h ile  th e  M n-free  11S g iv es n o  co lou r. A llo y  3S, w h ich  do es n o t  
c o n ta in  C u , is  n o t  b la c k e n e d  b y  N a O H  b u t  g ives th e  p u rp le  c o lo ra tio n  i f  M n 
is p re se n t. S uccessive t r e a tm e n t  w ith  conc. HC1, 2 0 %  H 2S 0 4, p h e n o l in  
g la c ia l a c e tic  a c id , a n d  s -d ip h e n y lc a rb a z id e  u n d e r  s ta te d  c o n d itio n s  p ro d u ces  
a  c h a ra c te r is tic  ro se  co lo u r w ith  52S, 53S, a n d  61S.— P . R .

Rapid Method for the Determination of Total Platinum Metals. V. M. 
M u k h a c h e v  (Z a v o d . L a b . ,  1946, 12, (11 /12), 9 2 7 -9 2 9 .— [In  R u s s ia n ] . A  
m e th o d  is  p ro p o se d  fo r  th e  s e p a ra tio n  o f  th e  P t  m e ta ls  f ro m  a  so lu tio n  o f  a  
3 -m m .-d ia . C u w ire .—N . A .

X III.-PH YSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

A New Portable Hardness Tester.  ( In d u s t .  D ia m o n d  R ev ., 1947, [N .S .],
7 , (82), 266).— A  d e sc rip tio n  o f  a  n ew  h a rd n e ss  te s te r  em p lo y in g  a  136° 
d ia m o n d  p y ra m id . T h e  specim en  is g r ip p e d  in  a  v ice  a n d  th e  lo a d  a p p lie d  
h y d ra u lic a lly  ; th e  in d e n ta t io n  is m e a su re d  w ith  a  m icroscope.— R . W . R .

Hardness-Testing Method for Small Cylindrical Work-Pieces. M. C. 
A tt in g e r  ( In d u s t .  D ia m o n d  R ev ., 1947, [N .S .], 7, (82), 264—265 ).— A  t r a n s ­
la t io n  o f  B u ll . A n n .  Soc. S u isse  C hronom étrique et d u  Laboratorie S u isse  de 
Recherches H orlogères (L ausanne), 1946, 2, 321.— R . W . R .

New Machines for Creep and Creep-Rupture Tests. M. J .  M an jo ine  (M achinery  
L lo yd , 1946, 18, (25), 9 6 -1 0 1 ).— M. describ es m ach in es  d es ig n ed  a t  th e  W est- 
ing h o u se  R e se a rc h  L a b o ra to r ie s  to  te s t  h ig h - te m p . m a te r ia ls . T h e  le v e r-a rm
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creep m ach in e  is  u se d  fo r  lo n g - te rm  te s ts  a n d  th e  sc rew -d riv en  c re e p -ru p tu re  
m achine fo r  th e  s h o r te r  te s ts .  B o th  m ach in es  a re  d e sc rib e d , to g e th e r  w ith  
the  tw o  d if fe re n t ty p e s  o f  e x te n s o m e te rs  u se d . T o  d e m o n s tra te  th e  ty p e s  o f  
te s ts  m a d e  o n  th e  tw o  m ach in es , a  h ig h - te m p . a llo y  w a s  su b je c te d  to  a  se ries 
o f  te s ts  in  w h ic h  th e  t im e  to  ru p tu re  v a r ie d  o v e r  a  w id e  ra n g e . M e th o d s o f  
re p re se n ta tio n  o f  th e  fa m ily  o f  c re e p - ru p tu re  cu rv e s  a n d  th e  sign ificance o f  
th e  “  t r a n s i t io n  p o in t  ”  a re  d isc u sse d .— H . P l .

The Tensile Test. L . S a n d e rso n  (M a ch in ery  L lo yd , 1946, 18, (18), 8 5 -  
8 8 ).— S. g ives a n  e le m e n ta ry  e x p la n a tio n  o f  l im it  o f  p ro p o r tio n a li ty , y ie ld  point, 
m ax . s tre s s , p ro o f  s tre s s , a n d  e lo n g a tio n , a n d  g iv es d e ta i ls  o f  th e  B .S .I . 
s ta n d a rd  te n s ile  te s t-p ie c e s .— H . P l .

The Testing of Sheet Metal for Pressings. M. C. B o u le t  (U sin e  N ouvelle , 
1947, 3, (18), 9 ;  (19), 12).— A  re v ie w  o f  te s t in g  m a c h in e s .— M . E .

Supersonic Inspection of Materials. H . R . C lau se r  (M a ter ia ls  a n d  M ethods,
1946, 24, (2), 379—384).— T h e  p rin c ip le s  a n d  a p p lic a tio n s  o f  re flec tio n  a n d  
tr a n sm iss io n  m e th o d s  o f  su p e rso n ic  in sp e c tio n  a re  o u tl in e d .— J .  C. C.

F o r  A .S .T .M .  S ta n d a rd s ,  see p p . 126-1 3 1 .

R A D I O L O G Y

♦Radiography and the Fatigue Strength of Spot Welds in Aluminium Alloys.
R . C. M cM aste r a n d  H . J .  G ro v e r (W eld . J .  (J . A m er. W eld. Soc .) , 1947, 26,
(3), 2 2 3 -2 3 2 ).— A  series  o f  sp o t  w eld s , in  tw o -la y e r  c o m b in a tio n s  o f  19 S .W .G . 
A lc lad  24S-T , w ere  p re p a re d  u n d e r  a  ra n g e  o f  o p e ra tin g  co n d itio n s . T h e  
p re se n t  r e p o r t  is  o f  a  p re lim in a ry  n a tu re , b u t  in d ic a te s  t h a t  r a d io g ra p h y  
p ro v id e s  a  se n sitiv e  m e th o d  o f  e v a lu a tin g  th e  p ro p e r t ie s  o f  sp o t w eld s w h ich  
a ffe c t fa tig u e  s tr e n g th . F a t ig u e  fa i lu re  o c c u rre d  in  five  c h a ra c te r is tic  w ay s , 
w h ich  a re  d esc rib ed . T h e  te n s ile  s tr e n g th  a n d  h ig h -s tre ss  fa tig u e  life  a p p e a re d  
to  b e  d e te rm in e d  p r im a rily  b y  th e  size o f  th e  n u g g e t a t  th e  fa y in g  p la n e , 
w h ereas  th e  lo w -stress , lo n g -life  fa t ig u e  fa ilu re  w as  f re q u e n tly  r e la te d  to  th e  
d ia . o f  th e  co ro n a  r in g  (p e rip h e ra l zo n e  o f  b o n d in g  b e tw e e n  th e  a lu m in iu m  
su rfaces). In c re a s in g  th e  n u g g e t size r e s u l ts  in  a  sm a lle r  r e la t iv e  g a in  in  
fa tig u e  s t r e n g th  t h a n  in  te n s ile  s tr e n g th . I t  is  d e s ira b le  t h a t  w e ld s lik e ly  
to  be  su b je c t  to  f a tig u e  c o n d itio n s  sh o u ld  possess goo d  co ro n a  b o n d in g . 
In c lu s io n s  o f  a lu m in iu m  c la d d in g  in  th e  n u g g e t p ro v id e  n u c le i fo r  th e  p ro ­
p a g a tio n  o f  c ra c k s  in  h ig h -s tre ss  fa tig u e  te s ts .  I n  th e  case o f  s im p le  sh e a r  
lo a d in g , c ra c k s  a n d  d e fe c ts  in  th e  n u g g e t h a v e  l i t t le  in fluence  o n  th e  fa t ig u e  
s t r e n g th  sin ce  fa ilu re  o ccu rs a t  th e  fa y in g  p la n e  o r  a t  th e  e x tre m itie s  o f  th e  
w e ld .— P . H .

Importance of Radiography in Inspection. E . L . L a G re liu s  (F o u n d . 
T rade J . ,  1947, 82, (1606), 139 -1 4 0 ).— A  g en e ra l rev iew  o f  c u r re n t  p ra c tic e  in 
m e ta llu rg ic a l ra d io lo g y .— J .  E .  G .

Industrial X-Ray Developments. G eorge W . M cA rd  (M a ss  P roduction ,
1947, 23, (9), 4 2 -4 6 ).— An  e le m e n ta ry  a c c o u n t o f  som e re c e n t  a p p lic a tio n s  in  
m e ta llu rg y  a n d  elsew here .— R . W . R .

20-Million-Volt Betatron. ------ - (Steel, 1946, 119, (22), 6 8 -6 9 , 92).— A
d e sc rip tio n  o f  th e  b e ta t ro n  a n d  i t s  u se  in  in d u s tr ia l  ra d io g ra p h y . M a te ria l 
o f  th ic k n e ss  a t  le a s t  3 in . ca n  b e  e x a m in e d  w ith  i t .— M . A . V .

F o r  A .S .T .M .  S ta n d a rd s ,  see p . 127.
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XV.— FOUNDRY PRACTICE AND APPLIANCES

Making a Light Alloy-Snap Flash. J .  A . M c In to sh  (F o u n d . T ra d e  J . ,  
1947, 81, (1598), 313).

Control of Bronze Melts for the Production of Pressure-Tight Castings.
W . A . B a k e r  (F o u n d . T rade J . ,  1947, 82, (1610), 22 9 -2 3 3  ; d iscu ssio n , (1614), 
3 1 7 -3 1 8 , 3 2 4 ; a n d  M eta l I n d . ,  1947, 71, (3), 43—46).— R e a d  to  th e  I n s t i tu te  o f  
B r it ish  F o u n d ry m e n . A  rev iew  o f  c u r re n t  re se a rc h  o n  th e  m ech an ism  in ­
v o lv e d  in  th e  fo rm a tio n  o f  p o ro s ity  a n d  i t s  e ffec t o n  th e  p ro p e rtie s  o f  b ro n ze  
cas tin g s . B . d iscusses th e  p ra c tic a l  a p p lic a tio n  o f  th e se  resea rch es , w ith  
p a r t ic u la r  re fe ren ce  to  th e  p ro d u c tio n  o f  sa n d  c as tin g s  re q u ire d  to  b e  p ressu re- 
t ig h t  in  se rv ice .— J .  E . G.

improvements in Hollow Sticks and Billets by Casting on to Metal Cores 
[Bronzes and Gun-Metals]. W . T . P e ll-W a lp o le  (F o u n d . T rade J . ,  1947, 
81, (1597), 2 8 5 -2 9 3 ; 82, (1602), 44).— I t  is  s u b m it te d  b y  P .-W . t h a t  th e  
a sb e s to s -w ra p p e d  core p rocess sh o u ld  be  e m p lo y e d  fo r co red  s tic k s  w ith  cores 
u p  to  2 J  in . d ia ., a n d  th e  sp lit-c o re  p rocess fo r  core s t ic k s  re q u ir in g  th ic k e r  
cores. C ores u p  to  2£ in . d ia . a n d  u p  to  3 f t .  lo n g  sh o u ld  b e  w ra p p e d  w ith  
a sb e s to s  p a p e r  (0-015 in . th ic k ) , a llo w in g  o n e  co m p le te  w ra p p in g  p e r  1 in . o f  
core th ic k n e s s . T h e  core sh o u ld  possess a  sm o o th  su rface , i t s  d ia . be in g  
ta p e re d  A in . / f t .  le n g th . T h e  a sb e s to s  p a p e r  sh o u ld  be  se a led  o n  to  th e  core 
w ith  a  su sp en s io n  o f  5 %  a lu m in iu m  p o w d er in  a  2 %  a q u e o u s  so lu tio n  o f  a  
d e x tr in e - ty p e  g u m ;  th is  a lso  se rv es a s  a  core c o a t. B efo re  u se , th e  c o a te d  
core sh o u ld  b e  b a k e d  fo r  n o t  less t h a n  15 m in . a t  300° C. A f te r  th e  ca s tin g  
h a s  so lid ified  a n d  coo led  to  a p p ro x . 300° C., i t  sh o u ld  be  s tr ip p e d , w a te r  
q u e n c h e d , a n d  a llow ed  to  s ta n d  fo r  5 m in ., a f te r  w h ich  th e  core m a y  be  re a d ily  
ta p p e d  o u t .  C ores o f  d ia . g r e a te r  th a n  2 }  in . sh o u ld  b e  s p li t  v e r t ic a l ly  to  
fo rm  fo u r  e q u a l se g m en ts. F ro m  e a c h  ra d ia l  face  a  c u t  sh o u ld  b e  ta k e n  o f  
0-015 in ./ in .  o f  core d ia . I n  use , th e  fo u r  se g m en ts  sh o u ld  be  h e a te d  to  100° C ., 
d re sse d  w ith  resin o u s a lu m in iu m  p a in t ,  a n d  se t  u p  in  th e  m o u ld  w ith  a sb esto s 
p a p e r  in se r ts  (p rev io u s ly  b a k e d  a t  300° C.) p la c e d  b e tw e e n  e a c h  se g m en t. 
A f te r  th e  c a s tin g  h a s  cooled  to  a p p ro x . 300° C ., o n e  o f  th e  core se g m en ts  is 
ta p p e d  o u t,  th u s  re leas in g  th e  re m a in in g  th r e e  se g m e n ts . F o r  e i th e r  ty p e  o f  
core, b ro n ze  sh o u ld  b e  d eg assed  b y  m e ltin g  u n d e r  a n  o x id iz in g  f lu x  ( 1  p a r t  
co p p e r-m ill sca le , 1 p a r t  se a  sa n d , a n d  1 p a r t  e i th e r  o f  fu se d  b o ra x  o r  o f  a  
lead -free  g lass). T h e  flu x  m u s t  b e  re m o v e d  befo re  c as tin g , a n d , w h en  sc ra p  
o r  in g o t ch a rg es  h a v e  b een  m e lted , th e  n ecessa ry  a d d itio n s  m u s t  be  m a d e  fo r  
o x id a tio n  losses (e .g . a p p ro x . 0 -5%  t in ,  a n d  0 - 2 - 0 3 %  p h o sp h o ru s  fo r  2B 8 
b r o n z e ; 0 -5 %  t in  a n d  0 -5%  z in c  fo r  g u n -m e ta ls ; a n d  0 -5 %  t i n  a n d  1 %  lead  
fo r  le a d e d  b ro n zes). T h e  b ro n ze  sh o u ld  b e  to p -p o u re d  th ro u g h  a  p re -h e a te d , 
m o is tu re -fre e  re f ra c to ry  nozzle. T h e  p o u r in g  r a te  is g iv en  b y  th e  fo rm u la  
B  =  K D ,  w h ere  B  is  th e  r a te  in  lb ./m in ., AT is a  c o n s ta n t  d e p en d in g  o n  th e  
p h o sp h o ru s  c o n te n t ,  a n d  D  is  th e  su m  o f  th e  in te rn a l  a n d  e x te rn a l  d ia . o f  th e  
c a s tin g . T h e  v a lu e  o f  K  sh o u ld  be  ta k e n  a s  6  w h e n  th e  p h o sp h o ru s  c o n te n t  
is  less th a n  0 -2 5 % , 5 fo r  0 -5 -1 %  p h o sp h o ru s , a n d  4 fo r  1 -5 -2 %  p h o sp h o ru s . 
T h e  n u m b e r  o f  s tre a m s  sh o u ld  be  tw o  fo r  c as tin g s  u p  to  2 in . d ia ., fo u r  u p  to  
4  in . d ia ., s ix  u p  to  8  in . d ia ., a n d  tw e lv e  fo r  la rg e r  cas tin g s.— J .  E . G .

The Use of Base-Metal Alloys in Casting. (C ollins). See p . 104.
Sound Copper Castings. L . S a n d e rso n  (M ach inery  L lo yd , 1946, 18, (15), 

9 2 -9 3 ).— T h e  em p lo y m e n t o f  a  m o d e rn  fu rn a c e  w h ich  h a s  b een  d es ig n ed  w ith  
d u e  a t te n t io n  to  m e ltin g  v o l., b u rn e r  t ip  d ia ., choice o f  lin in g  to  p ro v id e  m a x . 
h e a t  r a d ia t io n  in  m in im u m  tim e  in sid e  th e  fu rn a c e , co rre c t a i r  p re ssu re  a n d  v o l., 
fu l l  co m b u s tio n  co n tro l, a n d  a u to m a tic  p ro p o rtio n in g , w ill en su re  th e  p ro d u c tio n  
o f  su p e rio r  co p p e r m e lts . M ou ld in g -san d  p e rm e a b ility  sh o u ld  be a b o u t 25 , 
a n d  b o tto m  p o u rin g  is reco m m en d ed .— H . P l .
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Magnesium : Cast Alloys. G . F itz g e ra ld -L e e  (M a ch in e  S h o p  M a g ., 1947, 

8 , (8 ), 7 9 -8 1 ).— A  su m m a ry  o f  th e  p ro p e r t ie s  a n d  a p p lic a tio n s  o f  m ag n es iu m  
allo y s (M ag n u m in iu m  a n d  E le k tro n  se ries).— H . Y .

Magnesium Moulding Sands. F .  A . A llen  (L ig h t M eta ls , 1947, 10, (110), 
120-123).— A . in tro d u c e s  th e  u su a l sa n d  te c h n iq u e s  em p lo y e d  in  m ag n es iu m  
fo u n d ries  a n d  e m p h as izes  th e i r  p r in c ip a l d is a d v a n ta g e , w h ic h  is t h a t  th e  sa n d s  
a re  d ifficu lt to  w o rk ;  b e in g  m a in ly  s y n th e tic ,  th e  m o u ld s  d r y  o ff q u ic k ly , 
a n d  a c c id e n ta l d a m a g e  is d ifficu lt to  r e p a ir .  A . s ta te s  t h a t  e q u a lly  effec tive  
in h ib itio n  ca n  b e  a c h ie v e d  b y  a  sp e c ia l m ix tu re  w h ic h  co n fe rs  b e t t e r  m o u ld in g  
p ro p e rtie s  a n d  less te n d e n c y  to  d r y  o u t .  T h e  n o v e l ty  in  th e  m ix tu re  p ro p o se d  
consists o f  th e  a d d it io n  to  th e  sa n d  o f  so lid  b o ric  a c id  a n d  so lid  a m m o n iu m  
b ifluoride . I f  th e se  tw o  s u b s ta n c e s  a re  m ix e d , a n  u n e x p e c te d  re a c tio n  ta k e s  
p lace , a n d  a  w e t m a ss  is  fo rm e d . W h e n  th e  s a n d  is m illed , th e  r e a c tio n  
occurs, a n d  m o is tu re  is l ib e ra te d . I t  is  su g g e s te d  t h a t  th e  ch em ica lly  ev o lv ed  
w a te r  is  m o re  e ffec tiv e  in  w e t t in g  th e  sa n d  th a n  is  th e  w a te r  a d d e d  to  i t  in  
th e  o rd in a ry  w a y . B r ie f  t e s t  r e su lts  a re  g iv e n  sh o w in g  t h a t  sa n d  c o n ta in in g  
th ese  in h ib ito rs  (as w ell a s  th e  u s u a l  s u lp h u r)  b e h a v e s  b e t t e r  f ro m  a  fo u n d ry  
h a n d lin g  p o in t  o f  v iew  th a n  s im ila r  sa n d  c o n ta in in g  o n ly  th e  c o n v e n tio n a l 
in h ib ito rs .— F . A . F .

[Discussion on R. S. Busk and E. G. Bobalek's Paper:] “ Hydrogen in 
Magnesium Alloys.” (------- ) See p . 101.

[Discussion on R. M. Parke and J. L. Ham’s Paper:] “ The Melting o!
Molybdenum in the Vacuum Arc.” (------- ) See p . 97.

Induction Melting Furnaces. (C h e sn u t). S e e p .  115.
Some Notes on Feeding. S. L . F in c h  (F o u n d . T rade J . ,  1947, 82, (1613), 

2 9 7 -3 0 3 ; (1614), 319—3 2 4 ; d isc u ssio n , 83, (1618), 3—6).— P re s e n te d  a t  th e  
A n n u a l C onference  o f  th e  I n s t i tu te  o f  B r it ish  F o u n d ry m e n . A  d e ta i le d  a c c o u n t 
o f  (1 ) th e  m ech an ism  o f  c ry s ta l l iz a tio n , so lid if ica tio n , a n d  sh r in k a g e , (2 ) th e  
p rin c ip le  o f  d ire c tio n a l so lid if ica tio n , a n d  (3) th e  f a c to rs  a ffe c tin g  flow  o f  m e ta l  
fro m  feed e r h e a d  to  c a s tin g .— J .  E . G.

[Further Discussion on J. L. Francis’s Paper:] “ Some Casting Troubles.”
  (F o u n d . T ra d e  J . ,  1946, 80, (1581), 344).— Of. ib id ., 1946, 79, 1554,
1 0 3 -1 1 1 ; see M et. A b s .,  1946, 13, 309.— W . G . A .

Current Problems. T o m  S h a n k s  (F o u n d . T ra d e  J . ,  1946, 80, (1577), 
2 4 1 -2 4 3 ).— In a u g u ra l  A d d re ss  to  th e  S c o ttish  B ra n c h  o f  th e  I n s t i tu te  o f  
B r i t ish  F o u n d ry m e n .— W . G . A .

The Modern Foundry.  (U sin e  N ouvelle , 1947, 3, (12), 12).— A  rev iew
o f  E n g lis h  a n d  A m erican  m e th o d s .— M . E .

Progress in Casting. A Review of American Foundry Practice. ------
(M eta llurg ia , 1947, 36, (212), 9 7 -9 9 ).— A  d ig e s t o f  p a p e rs  in  F o u n d ry ,  1946, 
74, (1), 7 0 -1 0 3 ;  see M et. A b s .,  1946, 13, 231 .— M . A . V.

Vacuum Plate Method for Casting in Porous Moulds and Patterns. L es 
W ilson  (M ater ia ls  a n d  M ethods, 1946, 24, (6 ), 1505-1506).— A  n o te . I n  th is  
te c h n iq u e , th e  p la s te r  m o u ld  is p la c e d  o n  a  m a rb le  p la te  d ir e c t ly  ab o v e  a  
hole le a d in g  to  a n  a s p ira to r  o r  v a c u u m  p u m p . A  re ta in in g  r in g  is p la c e d  
a ro u n d  th e  m o u ld  a n d  th e  space  b e tw e e n  th e  r in g  a n d  th e  p a t t e r n  se a led  w ith  
“  P la s tif le x  T h e  v a c u u m  sy s te m  w ill th e n  a b s t r a c t  a i r  a n d  gases f ro m  th e  
m o u ld  d u r in g  th e  p o u r in g  o p e ra tio n .— J .  C. C.

Some Notes on the Surface Drying of Moulds. A . C rack n e ll a n d  F .  C ousans 
(F o u n d . T ra d e  J . ,  1947, 82, (1614), 3 1 3 -3 1 5 ; (1615), 3 4 3 -3 4 7 ; (1616), 3 6 5 -  
369).— P re se n te d  a t  th e  A n n u a l C onference  o f  th e  I n s t i tu te  o f  B r i t ish  F o u n d ry ­
m en . A n  a c c o u n t o f  th e  fa c to rs  a ffe c tin g  th e  su rface  d ry in g  o f  m o u ld s . T h e  
a u th o rs  co n c lu d e  : ( 1 ) t h a t  i t  is  u n n e c e ssa ry  fo r  th e  m o u ld  te m p , to  a t t a in  
100° C. fo r  th e  d ry in g  o f  th e  su rfa c e  to  b e  a c c o m p lish ed  in  a  re a so n a b le  t im e  ; 
in  f a c t ,  i f  a i r  is  u se d  fo r  d ry in g  a t  a  te m p , g r e a tly  in  excess o f  300° C. th e  
su rface  la y e r  o f  th e  m o u ld  fo rm s a n  eas ily  b ro k e n  s h e l l ; (2 ) sk in -d rie d  m o u ld s  

I
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m a y  b e  c a s t  s a tis fa c to rily  w ith  th e  m o is tu re  c o n te n t  o f  th e  m o u ld  reach in g  
i t s  o rig in a l v a lu e  a  l i t t le  o v e r  \  in . fro m  th e  su rface  ; (3) a  h ig h  vo l. o f  a ir  a t  a  
m o d e ra te  te m p , is  n ecessa ry  to  a v o id  sp a llin g  a n d  m a in ta in  re a so n a b le  d ry in g  
p e rio d s  ; (4) m o u ld s  le f t  to  s ta n d  a f te r  sk in  d ry in g  c o n tin u e  to  lose m o is tu re  ;
(5) m o u ld s  a i r  d r ie d  a t  sh o p  te m p , a t t a in  a  co n d itio n  s im ila r  to  t h a t  o f  sk in - 
d r ie d  m o u ld s  w h ich  h a v e  b een  a llo w ed  to  s t a n d ; (6 ) th e  r a te  o f  a ir  d ry in g  
o f  a  m o u ld  a p p e a rs  to  b e  a n  in v e rse  fu n c tio n  o f  th e  p e r m e a b i l i ty ; (7) th e  
e m p lo y m e n t o f  a  fix ed  sk in  te m p , in  o rd e r  to  a t t a in  u n ifo rm  re s u lts  is n o t  
p o s s ib le ; a n d  (8 ) sk in -d r ie d  m o u ld s  le f t  to  ag e  fo r  sh o r t  p e rio d s  ca n  be  u se d  
s a tis fa c to r ily .— J .  E . G.

Patterns for a Production Foundry. G. A . P e a le r  (F o u n d . Trade. J . ,  1946, 
80, (1572), 1 09-110).— S u m m a ry  o f  a  p a p e r  re a d  b e fo re  th e  A m e ric a n  
F o u n d ry m e n ’s A sso c ia t io n ;  see M e t. A b s .,  1947, 14, 24 .— W . G. A.

Cellulose Derivatives as Core Binders in German Foundries. O. R . J .  L ee 
(F o u n d . T ra d e  J . ,  1947, 82, (1606), 135—136).— D e ta ils  a re  g iv en  o f  tw o  
A lk y lin  b in d e rs , v iz . A lk y lin  360, a  sa w d u s t- lik e  so lid  d esc rib ed  a s  m e th y l 
cellu lose , a n d  A lk y lin  260, cellu lose g lyco llic  a c id . T h e  ch ie f  ch a ra c te r is tic s  
o f  th e se  b in d e rs  a re  : ( 1 ) th e  d e v e lo p m e n t o f  a  low  h o t  s tr e n g th , th u s  o v e r­
co m in g  te a r in g  d ifficu lties  in  lig h t-a llo y  c a s t in g s ; (2 ) low  d eco m p o sitio n  
te m p , w h ich  re su lts  in  e x c e lle n t k n o c k -o u t c h a ra c te r is t ic s ; (3) low  gas e v o lu ­
tio n  ; a n d  (4) low  d ry in g  te m p . (150° C.).— J .  E . G.

Improvements in the Manufacture of Metal Castings by the Centrifugal
Method.    (M a ch in ery  L lo yd , 1946, 18, (26), 8 9 -9 0 ).— T h is  im p ro v e d
m e th o d  o f  m a n u fa c tu r in g  c as tin g s  b y  th e  c e n tr ifu g a l p ro cess  is  ap p lic a b le  to  
th e  r a p id  c a s tin g  o f  a n y  re la t iv e ly  s h o r t  ho llow  b o d y . A  c h a ra c te r is tic  f e a tu re  
is t h a t  d u r in g  th e  cas tin g  o p e ra tio n  gases a re  e v a c u a te d  f ro m  th e  in te r io r  o f  th e  
ca s tin g .— H . P l .

Precision Casting of High-Melting-Point Alloys Containing Nickel. H .
E v a n s , P . S. C o tto n , a n d  J. T h e x to n  (F o u n d . T ra d e  J . ,  1947, 82, (1609), 
2 0 5 -2 1 0 ; (1610), 2 2 3 -2 2 7 ; d iscu ssio n , (1615), 3 3 7 -3 4 2 ; (1616), 3 6 9 ; 83, 
(1621), 6 4 ;  a n d  (su m m ary ) A irc ra ft P ro d n ., 1947, 9, (106), 3 0 3 -3 0 7 ).— R e a d  
to  th e  I n s t i tu te  o f  B r i t ish  F o u n d ry m e n . A  d e ta i le d  a n d  i l lu s tr a te d  a c c o u n t 
o f  th e  te c h n iq u e  em p lo y ed  fo r  th e  m a n u fa c tu re  o f  c a s tin g s  in  h ig h -m .p . 
n ic k e l a llo y s  b y  th e  lo s t-w a x  p rocess. T h e  p ro c e d u re  em p lo y ed  in v o lv es 
th e  u se  o f  z irco n  flou r in  th e  sp ra y e d  c o a tin g  a n d  s ill im a n ite  in  th e  in v e s tm e n t.

— J .  E . G.
Principles of Precision Investment Casting. K e n n e th  G eis t a n d  R o b e r t  M. 

K e r r ,  Jr. (F o u n d . T ra d e  J . ,  1947, 82, (1611), 2 4 7 -2 5 4 ; (1612), 2 6 9 -2 7 3 ; 
(1613), 2 9 1 -2 9 6 ; d iscu ssio n , (1615), 337 -342 , (1616), 3 6 9 ; 83, (1621), 64).—  
A n  A .E .A . ex ch an g e  p a p e r  p re se n te d  a t  th e  A n n u a l C onference o f  th e  I n s t i tu te  
o f  B r it ish  F o u n d ry m e n . T h e  a u th o rs  g ive a  d e ta i le d  a n d  i l lu s t r a te d  a c c o u n t 
o f  th e  lo s t-w a x  p rocess o f  in v e s tm e n t m o u ld in g . O th e r  a sp e c ts  d iscu ssed  
in c lu d e  p la n t  la y o u t a n d  fa c to rs  in flu en c in g  c a s tin g  d es ig n .— J .  E . G .

Developments in Investments for the Casting of Gold Alloys and Base 
Metals. (M oore). See p . 104.

Engineering and Design of Aluminium Permanent Moulds. E . G. F a h lm a n , 
E . V . B la c k m u n , W . J .  B r in k m a n , I I .  R . D osw ell, W . J .  K la y e r , G . C. K o h ls ,
C . H . M o rrison , a n d  E . C. N o c a r  (M odern  M eta ls, 1947, 3, (7), 2 4 -2 5 ).— A  
concise a c c o u n t o f  th e  a d v a n ta g e s  a n d  d isa d v a n ta g e s  o f  th e  g r a v i ty  d ie -cas tin g  
p ro cess , w i th  n o te s  o n  th e  d es ig n  o f  d ie s .— N . B . V .

Shrinkage Allowance in Die-Casting Die Design. R . L . W ilco x  (T o o l and  
D ie  J . ,  1947, 12, (10), 6 8 -7 1 ).— I t  h a s  b een  fo u n d  t h a t  p u b lish e d  d a ta  on  
so lid if ica tio n  sh r in k a g e  a re  u s u a lly  excessive  fo r  d ie -cas tin g  w o rk . T h e  
fa c to rs  a ffe c tin g  th e  so lid ifica tio n  sh r in k a g e  o f  z in c-b ase  a llo y s, su c h  a s  r a te  
o f  coo ling , m e th o d s  o f  p o u r in g , m o u ld  m a te r ia l, &c., a re  d iscu ssed . W . 
s ta te s  t h a t  one  re a so n  w h y  p ra c tic a l  sh rin k ag e  a llo w an ces in  d ie -cas tin g  design
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w ork a re  u su a lly  less t h a n  th o se  c a lc u la te d  is th e  f a c t  t h a t  th e  a c tu a l  a v e rag e  
tem p , a t  w h ic h  a  c a s tin g  is  fo rm e d  in  a  d ie  is  be low  th e  freez in g  p o in t  o f  th e  
alloy . A n o th e r  im p o r ta n t  f a c to r  te n d in g  to  re d u c e  th e  sh rin k ag e -a llo w an ee  
fa c to r  f ro m  th e  c a lc u la te d  v a lu e  is th e  sh a p e  o f  th e  c a s tin g  o r  i t s  a b i l i ty  to  
sh rin k  fre e ly  in  th e  d ie . A n y  re s tr ic t io n  o n  sh r in k a g e  in  th e  d ie , e .g . a t  th e  
g a te  o p en in g , g a te  ru n n e r , a n d  overflow  w ells , w ill p ro v e  th e  n o rm a l sh rin k ag e - 
a llo w an ee  fa c to r  ex cessiv e .— J .  S.

Steels for Die-Casting Die Blocks. J a m e s  L . E ric k so n  (M a ter ia ls  a n d  
M ethods, 1946, 24, (2), 3 8 9 -3 9 6 ).— A  co m p reh en siv e  su rv e y .— J .  C. C.

F o r  A .S .T .M .  S ta n d a rd s ,  see p p . 127 -129 .

XVI.— SECONDARY METALS : SCRAP, RESIDUES, &c.

Selenium Pume Exposure. M a rsh a ll C lin to n , J r .  (J . I n d u s t .  H y g . T ox ico l., 
1947, 29, (4), 225—226).— A  d e sc rip tio n  o f  cases o f  se len iu m  p o iso n in g  w h ich  
o c c u rre d  w h e n  som e a lu m in iu m  c o n ta m in a te d  w ith  se len iu m  (sc rap  se len iu m - 
re c tif ie r  p la te s )  w as a c c id e n ta lly  c h a rg e d  in to  a  re v e rb e ra to ry  fu rn a c e  m e ltin g  
sc ra p  a lu m in iu m . S om e o f  th e  fu rn a c e  w o rk e rs  ex p e r ie n c e d  se vere  sy m p to m s  
o f  a  te m p o ra ry  n a tu r e ,  r a th e r  s im ila r  to  th o se  p ro d u c e d  b y  su lp h u r  d io x id e , 
b u t  a ll  c o m p le te ly  re co v e red  d u r in g  th e  co u rse  o f  th e  n e x t  tw o  d a y s . I t  is 
c o n c lu d e d  t h a t  th e  u n p le a s a n t i r r i ta t in g  e ffec ts l im ite d  ex p o su re  to  th e  t im e  
n e o essa ry  to  e scap e  f ro m  th e  c o n ta m in a te d  a tm o sp h e re , so t h a t  in  n o  in s ta n c e  
d id  sig n if ic a n t ex p o su re  o ccu r.— I t .  W . R .

XVII.— FURNACES, FUELS, AND REFRACTORY MATERIALS

Induction Melting Furnaces. F r a n k  T . C h e sn u t (A m er . F o u n d ry m a n , 1947, 
11 , (3), 2 2 -2 5 ) .— A  g e n e ra l re v ie w  in  w h ic h  a re  d isc u sse d  t h e  r e la t iv e  a d v a n ­
ta g e s  a n d  d is a d v a n ta g e s  o f  h ig h -fre q u e n c y  in d u c t io n  fu rn a c e s  a n d  su b m e rg e d  - 
r e s is to r  fu rn a c e s  fo r  th e  m e ltin g  o f  n o n -fe rro u s  m e ta ls  a n d  a llo y s .— J .  E .  G.

Producing High-Purity Metals with Vacuum. J .  D . N isb e t  ( Ir o n  A g e , 1947, 
159, (25), 56—59).— N . d e sc rib e s  a  v a c u u m -m e lt in g  sy s te m  in  w h ich  a  c e n tr i ­
fu g a l  o p e ra t io n  is  p e r fo rm e d  a n d  a n  a r ra n g e m e n t p ro v id e d  fo r  lo a d in g  a n d  
m a k in g  a d d it io n s  to  th e  fu rn a c e  w ith o u t d is tu rb in g  th e  v a c u u m . H e  o u tlin e s  
th e  p ro c e d u re  fo r  p ro d u c in g  a  6 -lb . in g o t  u n d e r  less th a n  50 m ic ro n s  p re ssu re .

— J .  H . W .
Industrial Fuel in Victoria. J .  R . N ic h o lso n  (Proc. Soc. Chem . In d . ,  

V ictoria , 1946, 46, (1), 7 3 9 -7 5 3 ; d iscu ssio n , 7 5 3 -7 5 4 ).— A m o n g  th e  m e th o d s  
su g g e ste d  fo r  th e  m o re  effic ien t u se  o f  co a l is  th e  e m p lo y m e n t o f  re c u p e ra to rs  
in  in d u s tr ia l  fu rn a c e s . T a b le s  sh o w  th e  sa v in g  in  fu e l w ith  tw o  d if fe re n t ty p e s  
o f  r e c u p e ra to rs .— J .  L . T . ___________________

XVIII.— HEAT-TREATMENT

Induction Heating. E d w in  L a ird  C a d y  (M ater ia ls  a n d  M eth o d s, 1946, 24, 
(2), 4 0 0 -4 1 0 ).— A  “  m a te r ia ls  a n d  m e th o d s  ”  m a n u a l. B a sic  ty p e s  o f  e q u ip ­
m e n t a re  d e sc rib e d  a n d  co s ts  d iscu ssed . U ses  fo r  h a rd e n in g  a n d  fo rg in g  
fe rro u s  m a te r ia ls  a re  o u tl in e d  a n d  re fe ren ce  m a d e  to  in d u c tio n  b ra z in g  a n d  
so ld e rin g .— J .  C. C.

Induction Heating. N . R . S ta n se l ( I ro n  S teel E n g ., 1946, 23, (1), 102-111).
-—T h e  th e rm a l , e le c tr ic a l, a n d  m a g n e tic  p ro p e r t ie s  o f  m e ta ls  a ffe c tin g  th e  
in d u c tio n -h e a tin g  p ro c e ss  a re  d iscu ssed , a n d  form ulae q u o te d  re la t in g  th e
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e le c tr ic a l, p h y sic a l, a n d  g e o m etrica l q u a n t i t ie s  in v o lv e d  in  p ra c tic e . T h ese  
fo rm ulse  a re  i l lu s t r a te d  g ra p h ic a lly . T h e  a p p lic a tio n s  o f  th e  p rocess to  
m e ltin g , m a ss  h e a tin g , a n d  su rface  h e a tin g  a re  co n sid ered .— M. A . V.

Coax Coil for Heating Small Holes. D a v id  B a u m o e l (E lectronics , 1947, 
20, (9), 160, 162).— A n  in d u c tio n -h e a tin g  w o rk  coil is d esc rib ed  fo r th e  h e a t-  
t r e a tm e n t  o f  th e  in s id e  su rfaces  o f  sm a ll ho les  b e tw een  A  a n d  |  in . d ia . C o­
a x ia l  c o n d u c to rs  a re  u se d . P ro v is io n  c a n  b e  m a d e  fo r  cooling  o f  th e  co n d u c to rs  
a n d  fo r  q u e n c h in g  o f  th e  w ork -p iece  in  h a rd e n in g  o p e ra tio n s .— D . M . L .

How Industry is Using H.F. Heat in Production.    (E lectronic  In d .
a n d  In s tru m en ta tio n , 1 9 4 7 ,1 , (7), 5).— A  series o f  p h o to g ra p h s  is g iv en , show ing  
th e  u se  o f  H .P .  h e a tin g  in  p ro d u c tio n  p rocesses w h ere  h ig h  p ro d u c tio n  r a te  
a n d  close c o n tro l o f  h e a te d  a re a  a re  e ssen tia l. T h e  il lu s tr a t io n s  show  th e  
a n n e a lin g  o f  ch a in  p in s , th e  s ilv e r  so ld e rin g  o f  a  th ree -p iec e  tu b e  assem b ly  
a n d  k itc h e n  u te n s ils , th e  b ra z in g  o f  ra d io  co m p o n en ts , a n d  th e  edge-g lueing  
o f  w o o d en  sp a rs .— D . M . L .

Cleaning and Heat-Treating Aluminium Alloy [Castings]. (R o g ers, C arl, 
S e a b u ry , a n d  S m ith ) . See p . 118.

♦Effects of Heat-Treating [Silver-]Amalgam Alloy Ingots Before Cutting Into 
Filings. (R a y ) . See p . 105.

[Correspondence on F. W. Jones and W. I. Pumphrey’s Paper:] “ Some 
Experiments on Quenching Media.”  (M iss) R . E .  W . G u n n  (J . I r o n  Steel 
I n s t . ,  1947, 156, (4), 524).— Cf. ib id ., 1947, 156, 3 7 ;  see M e t. A b s ., th is  vo l., 
p . 61. T h e  ca lc u la tio n  o f  th e  c e n tre  te m p , o f  c y lin d e rs , u s in g  S c h m id t’s 
m e th o d  in  th e  m a n n e r  su g g e sted  b y  J .  a n d  P ., f re q u e n tly  le a d s  to  a r i th m e tic a l  
f lu c tu a tio n s . G . su g g e sts  a  w a y , a lso  b a se d  o n  S c h m id t’s m e th o d , in  w h ich  
th e se  f lu c tu a tio n s  m a y  b e  a v o id e d .— R . W . R .

F o r  A .8 .T .M .  S ta n d a rd s , see  p p . 129-131 .

X IX .— W O R K IN G

♦Research on the Forgeability of Light Alloys. P a u l  B a s tie n  ( P M .  S c i. 
Tech. M in is te re  A i r  (F rance), R a p p o rt N o . 196, 1946, 76 p p .) .— S ta t ic  a n d  
d y n a m ic  b e n d in g  te s ts  g ive  in fo rm a tio n  o n  th e  fo rg e a b ility  o f  a  n ew  a llo y  ra p id ly  
a n d  eas ily . T h e  te m p , ra n g e  o v e r w h ich  a n  a llo y  c a n  b e  fo rg ed  is  th u s  o b ta in e d . 
T o  in v e s tig a te  th e  in fluence  o f  a n  iso la te d  fa c to r  su c h  a s  c ry s ta l  size, th e  m o s t 
se n sitiv e  t e s t  is  sh o c k  b en d in g . T h e  re su lts  o b ta in e d  b y  B . u s in g  su c h  te s ts  
a re  in  go o d  a g re e m e n t w ith  th e  r e su lts  o b ta in e d  in  in d u s try . T h e  effec t o f  
c o m p o s itio n  o n  fo rg e a b ility  is su c h  t h a t  w h e n  th e  a m o u n t o f  a d d e d  m e ta l 
ex cee d s  th e  lim it  o f  so lid  so lu b ility  a t  th e  te m p , in  q u e s tio n , th e  e x te n t  to  
w h ich  th e  a llo y  m a y  b e  h o t  w o rk ed  d e p e n d s  o n  th e  c o n s titu e n t  p re c ip ita te d  
f ro m  th e  so lid  so lu tio n , i t s  n a tu r e  a n d  fo rm , &c. T h e  s tu d y  o f  th e  p la s tic  
d e fo rm a tio n  o f  v a r io u s  b in a ry  a llo y s  b y  la b o ra to ry  p ro ced u res , su c h  a s  th o se  
d e sc rib e d , w h ich  p e rm it  q u a n t i ta t iv e  d a ta  to  be  o b ta in e d , en a b le s  g en e ra l 
law s o f  fo rg e a b ility  a p p lic a b le  to  n ew  a llo y s  to  be  d e d u c e d .— J .  L . T .

Advantages of Forgings Over Castings. ------  (N o n -F erro u s F org ings
D igest, 1947, 2, (3)).— A  b r ie f  rev iew .— J .  L . T .

Details of a New 18-in. Reversing Cold Steckel Mill. L . W . L a w  (Sheet 
M e ta l I n d . ,  1947, 24, (243), 1349-1351 , 1365).— R . G r .

The Application to Shaping Processes of Hencky’s Laws of Equilibrium. 
E . S iebel (J . Iro n  S teel I n s t . ,  1 9 4 7 ,155, (4), 526—5 3 4 ; d isc u ssio n , 156, (4), 5 1 1 -  
5 2 2 ; a n d  I ro n  a n d  Steel, 1947, 20, (6 ), 2 6 6 -2 6 8 ).— T h e  u se  o f  H e n c k y ’s L aw s 
e n a b le s  th e  p r in c ip a l s tre sses  in  a  b o d y  b e in g  p la s tic a lly  d e fo rm e d  to  be  ca lc u ­
la te d  f ro m  a  k n o w led g e  o f  th e  slip -lin e  sy s te m . U s in g  th e  ru le s  p ro p o u n d e d  
b y  P ra n d t l ,  S . h a s  d e d u c e d  th e  slip -lin e  sy s te m s  o p e ra tin g  in  a  n u m b e r  o f  m e ta l­
w o rk in g  processes, in c lu d in g  d ire c t  com p ress io n , d ie -fo rg in g , ro lling , d raw in g ,
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e x tru s io n , a n d  p ie rc in g . T h e  e ffe c t o f  f r ic t io n  is co n s id ered . I n  som e in s ta n c e s  
(d raw in g , e x tru s io n , a n d  p ie rc in g ) m a th e m a tic a l  ex p ress io n s  fo r  th e  fo rces 
a c tin g  a re  d e r iv e d  f ro m  c o n s id e ra tio n  o f  th e  s lip -lin e  d ia g ra m s. T h e  m e th o d  
e m p lo y ed  a s su m e s  co n d itio n s  o f  c o n s t, s h e a r  s tre s s , b u t  S. t r e a t s  th e  e ffe c t o f  
w o rk -h a rd e n in g  m a th e m a tic a l ly  a n d  sh o w s t h a t  th e  m e th o d  is v a lid  fo r  a  w ork- 
h a rd e n in g  m a te r ia l ,  p ro v id e d  t h a t  th e  s lip  lin es possess th e  sa m e  c u rv a tu re  in 
b o th  d ire c t io n s  ; in  o th e r  in s ta n c e s , t h e  e r ro r  c a u se d  b y  w o rk -h a rd e n in g  is 
n o t  la rg e , a n d  th e  m e th o d  y ie ld s  a n  a p p ro x . so lu tio n .— R . W . R .

Joint Discussion on “ The First Report of the Rolling-Mill Research Sub­
committee ” (Special Report No. 34) and on the Papers: “ Fluctuations of the 
Distribution of Torque Between Rolling-Mill Spindles ” , by E. A. W. Hoff, and 
“ The Application to Shaping Processes of Hencky’s Laws of Equilibrium ” , by
E. Siebel. -------(J . I r o n  S tee l I n s t . ,  1947, 156, (4), 5 1 1 -5 2 2 ).— Cf. ib id ., 1947,
155, (1 ), 51 ; see M et. A b s .,  th is  v o l., p . 63.— J .  L . T .

Modern Extruded Metals. E . J .  C a r tw r ig h t (M a ch in ery  L lo yd ,  1946, 18,
(6 ), 71—75).— C o m m erc ia lly  e x tru d a b le  m e ta ls  a n d  a llo y s  ra n g e  f ro m  th e  so ft 
w h ite  m e ta ls , le a d  a n d  t in ,  th ro u g h  th e  l ig h t  a llo y s  o f  a lu m in iu m  a n d  m a g ­
n es iu m , th e  co p p e r-b ase  a llo y s, a n d  th e  yellow  m e ta ls , to  M onel m e ta l  a n d  th e  
n ick e l-rich  a llo y s. D e ta ils  o f  th e  p ro cess  a n d  d e sc rip tio n s  o f  som e m o d e rn  
e x tru s io n  m a c h in e s  a re  g iv en .— H . P l .

Extruded Shapes Speed Brass Forging Output. H e rb e r t  C hase (M a teria ls  
a n d  M ethods, 1946, 24, (1), 103 -1 0 8 ).— ,!. C. C.

[Discussion on J. P. Doan and G. Ansel’s Paper:] “ Some Effects of Zir­
conium on Extrusion Properties [and Constitution] of Magnesium-Base Alloys 
Containing Zinc.” (-------) See p . 101.

Stamped [Brass and Bronze] Bushings. D . B . W ilk in  (Steel, 1946, 119, 
(22), 6 4 -6 6 , 104).— T h e  s ta m p in g  o f  b ra ss  a n d  b ro n ze  b u sh in g s  a n d  b ea rin g s , 
s te e l b u sh in g s , a n d  b ra s s  fe rru le s  a t  th e  w o rk s  o f  th e  N a tio n a l  F o rm e ta l  
C o m p an y , C lev e la n d , 0 . ,  is  d e sc rib e d .— M . A . V .

Metal Stampings.  (M e ta l Progress, 1946, 50, (1), 132, 134,136,138).—
A d v an ce s  in  p ro d u c tio n  te c h n iq u e  a n d  th e  d e v e lo p m e n t o f  n ew  a llo y s  h a v e  
e x te n d e d  th e  a p p lic a tio n s  o f  s ta m p in g s  ; close to le ra n c e s  p e rm it  in te rc h a n g e ­
a b i l i ty  a n d  a llo w  s ta m p in g s  to  be  b u i l t  u p  in to  co m p lex  assem b lies  o r  co m b in ed  
w ith  fo rg ed  o r  c a s t  p ieces. P ro d u c tio n , jo in in g , fin ish in g , a n d  a p p lic a tio n  
o f  a  p ro te c tiv e  c o a tin g  a re  o f te n  u n d e r ta k e n  se ria lly  in  a  sing le  f a c to ry . 
N o ta b le  a d v a n c e s  in  p ra c tic e  in c lu d e  (1) im p ro v e d  in sp e c tio n  m e th o d s ;  
(2) d e e p  d ra w in g  w ith o u t  in te rm e d ia te  a n n e a lin g  ; (3) im p ro v e d  w e ld in g  a n d  
b ra z in g  m e th o d s  ; (4) in tro d u c tio n  o f  n ew  l ig h t  a llo y s  ; (5) s a tis fa c to ry  
en a m e lle d  co a tin g s  fo r  s te e ls , in  so m e cases su ccessfu lly  u se d  o n  copper- 
b ra z e d  jo in ts  ; a n d  (6 ) p ro d u c tio n  o f  la rg e r  a n d  h e a v ie r  h o t p ress in g s, b o th  
in  s te e l a n d  in  a lu m in iu m  a n d  b rass . F u r th e r  d e v e lo p m e n t in  th e  p ress  
fo rm in g  o f  m a g n e s iu m  sh e e t is  re g a rd e d  a s  d e s ira b le .— P . K .

*The Turning of Light Alloys. R e n é  S c h w e y c k a rt (R ev . A lu m in iu m ,  1947, 
(130), 44—51).— A  s tu d y  o f  th e  fo rces a c t in g  o n  to o ls  a n d  o f  th e  fo rm a tio n  o f  
ch ip s in  th e  tu rn in g  o f  l ig h t  a llo y s. S tre sse s a re  lo w est w h en  th e  r a t io  o f  
lo n g itu d in a l feed  in  m m . p e r  re v o lu tio n  to  tr a n sv e rs e  feed  in  m m . is g r e a te r  
th a n  0-4 fo r  p u re  a lu m in iu m  a n d  g re a te r  th a n  0-5 fo r  a lu m in iu m  a llo y s .— M. E .

The Machining o£ Magnesium. ------ ( U sine  N ouvelle , 1947, 3, (9), 13).
— M. E .

Wet-Belt Machining Method [for Castings]. W illia m  F . S ch le ich e r  
(A lu m in u m  a n d  M a g n e siu m , 1947, 3, (5), 8 -1 0 , 20, 22).— S. d e a ls  w ith  a  n ew  
p ro cess fo r  g r in d in g  m e ta l  p a r ts ,  u su a lly  ca s tin g s , b y  m e a n s  o f  a  coo led  
a b ra s iv e  b e lt .  T h e  n o v e lty  lies in  th e  re c e n t successfu l d e v e lo p m e n t o f  a  
s u ita b le  b e l t  w h ich  w ill w ith s ta n d  th e  e ffec ts o f  th e  c o o la n t, a n d  o f  sp ecia l- 
p u rp o se  g r in d in g  m a c h in e s  f o r  u s in g  th e m . F l a t  o r  c u rv e d  faces ca n  be  s u r ­
faced  a t  sp eed s o f  th e  o rd e r  o f  4000 f t . /m in .  fo r  a lu m in iu m  a llo y . T h e  g r i t
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m a y  be  silicon  ca rb id e  a n d  is p la s tic -b o n d e d  to  a  c lo tb  b ack in g  ; i t  is  a p p lie d  
b y  a n  e le c tro s ta t ic  m e th o d . T o le ran ce s  a s  close a s  0-0005 in . h a v e  b een  
m a in ta in e d . T h e  c o o la n t u se d  is  so lu b le  o il in  w a te r . P a r t ic u la rs  o f  v a r io u s  
su c cess fu l a p p lic a tio n s  a re  g iv en .— P . A . P .

XX.— CLEANING AND FINISHING

Cleaning and Heat-Treating Aluminium Alloy [Castings]. W . J .  R o g e rs ,
F .  C a rl, R . S e a b u ry , a n d  N . S m ith  (M o d ern  M eta ls , 1947, 3, (6 ), 2 4 -2 6 ).—  
A  rev iew  o f  c u r re n t  p ra c tic e .— N . B . V .

Surface Finishes for Aluminium [and Its Alloys]. J .  P .  M ason  (M ach ines  
et M é ta u x , 1947, 31, (349), 311).— T ra n s la te d  f ro m  I r o n  A g e , 1946, 158, (9), 
4 0 -4 3  ; (10), 5 0 -5 3  ; (11), 6 6 -6 9  ; see M e t. A b s ., 1946, 13, 439. —J .  L . T .

Electropolishing. C h arles  L . F a u s t  (M a ch in ery  L lo yd , 1946, 18, (12a ), 
3 7 -4 3 ).— P . d iscu sses so m e o f  th e  in d u s tr ia l  a p p lic a tio n s  a n d  l im ita tio n s  o f  
e le c tro ly tic  p o lish in g . I t s  a p p lic a b il i ty  to  th e  p o lish in g  o f  recessed  su rface  
a re a s  is  c ite d  a s  th e  o u ts ta n d in g  a d v a n ta g e  o f  th e  p rocess. F o r  p ra c tic a l  
p u rp o se s , fe rro u s  a llo y s  a re  g e n e ra lly  p o lish e d  in  th e  sa m e  so lu tio n s , w h ereas 
sp e c ia l c o m b in a tio n s  a re  u se d  fo r  th e  n o n -fe rro u s  m e ta ls . E le c tro p o lish in g  
u n ifo rm ly  rem o v es th e  excess m e ta l  f ro m  th e  o u ts id e  d ia . o f  sc rew s so t h a t  i t  
c a n  be  re p la c e d  b y  e le c tro d e p o s ite d  m e ta l  a n d  s t i l l  m a in ta in  th e  d im en sio n a l 
to le ra n c e s  o rig in a lly  specified .— H . P l .

Vapour Blast : Some Recent Developments. D . G ra n t  (M a ch in ery  L lo yd , 
1946, 18, (22), 67-72 ; (25a ), 37-41).— D ifficu lties in  m a in ta in in g  a n  “  e le c tro ­
c lean  ”  su rface  d u r in g  th e  sc o u rin g  o f  a  40 f t .  X 60 f t .  s te e l sieve p r io r  to  
c o p p e r p la t in g  w ere  overco m e b y  u s in g  a  te c h n iq u e  k n o w n  a s  “  co p p e r m u lti-  
c o a t in g ” . I n  th is  p rocess, b o th  th e  c lean in g  o f  th e  s te e l a n d  th e  w ork - 
h a rd e n in g  o f  th e  d e p o s it  w ere  c a rr ie d  o u t  w ith  a  lo w -v e lo c ity  h e a v y -sa n d  
a b ra s iv e  s tr e a m , th e  p la t in g  p ro ceed in g  a t  th e  sa m e t im e .—H . P l.

XXI.— JOINING

Soldered v e r su s  Double-Seamed Closures. C. H . H a n n o n  (M eta l Progress, 
1946, 49, (6 ), 1171-1172).— C a p a c ito r  cas ings o f  s ta n d a rd  ty p e  can  be  sea led  
w ith o u t so ld e rin g  b y  u sin g  a  d o u b le -seam ed  c lo su re , m e c h a n ic a lly  sp in n in g  
th e  co v e r o n  to  th e  b o d y , a n d  a p p ly in g  a  m e ta llic  sea lin g  ad h e s iv e  b efo re  th e  
f in a l h e a t- t r e a tm e n t.  T h e  ad h e s iv e  m u s t  be  u n a ffe c te d  b y  th e  th e rm a l 
t r e a tm e n t  a n d  m u s t  n o t  c o n ta m in a te  th e  d ie lec tr ic  m a te r ia l .— P . R .

Contribution to the Study of the Phenomena of Expansion and Shrinkage 
[in Soldering]. P . B e r th e t  (S o u d u re  et T echn iq u es Connexes, 1947, 1, (1 /2 ), 
2 5 - 3 3 ;  a n d  (ab rid g ed ) W eld J .  (J . A m er. W eld. Soc.), 1947, 26, (7), 3 7 0 -  
371s).— B . d escrib es a  m e th o d  o f  m e a su rin g  th e  sh r in k a g e  o f  so ld e r  on  sh e e ts  
b y  m e a n s  o f  b e n d  te s ts .  In c re a s in g  th e  sp e ed  o f  th e  p rocess d ec reases th e  
sh r in k a g e  o f  th e  so ld e r.— M. E .

Brazing Lawn-Mower Rotors.    (E lectronics, 1947, 20, (9), 168,
170).— A n i l lu s tr a te d  d esc rip tio n  o f  th e  b ra z in g  o f  th r e e  p a r ts — sp id e r, d riv e r-  
sh a f t ,  a n d  b e a r in g  r e ta in e r— in  one  o p e ra tio n . P o u r  a ssem b lies a re  b ra z e d  
a t  one  t im e , th e  co m p le te  h e a tin g  cycle  be in g  30 sec. T h e  m e th o d  o f  assem b ly  
a n d  th e  sy s te m  o f  jig s  fo r  h o ld in g  th e  assem b lies  in  th e  h e a tin g  coils a re  
d e sc rib e d . T h e  b ra z in g  m ed iu m  is s ilv e r  so ld e r.— D . M . L .

Automatic Induction Brazing Speeds Tool Tipping.  ( Iro n  A ge, 1946,
157, (15), 5 4 -5 5 ).— T h e  a u th o r  d esc rib es th e  in d u c tio n  b ra z in g  o f  tu n g s te n  
c a rb id e  t ip s  o n  to  c u t t in g  to o ls . T h e  u se  o f  in d u c tio n  h e a tin g  r e su lts  in  a  
c o n s id e rab le  sa v in g  o f  tim e .— R . W . R .
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Eutectic Low-Temperature Welding. R . D . B oyle (Australasian E ng .,

1946, (Aug.), 71-73).— B. describes th e  eu tectic  low -tem p. welding process, 
which, th o u g h  sim ilar to  brazing , differs from  i t  in  th a t  th e  tem p , used is 
below th e  m .p. o f  th e  filler m etal. The la t te r  is specially  chosen to  form  easily 
a  eu tec tic  w ith  th e  p a re n t m eta l. Su itab le  alloys have  been developed for 
use w ith  e as t iron , steel, copper alloys, a n d  a lum in ium  alloys.—N . B. V.

*Static and Fatigue Tests of Arc-Welded Aluminium Alloy 61S-T Plate.
E . C. H a rtm a n n , M arshall H o lt, a n d  A. N . Z am boky (W eld. J .  (J . Am er. 
Weld. Soc.), 1947, 26, (3), 129—138s).— The te s ts  w ere conducted  on 15 ty p es 
o f  panels fab ricated  by  a rc  welding from  f-in .- th ick  a lum in ium  alloy o f 
nom inal com position : copper 0-25, m agnesium  1-0, silicon 0-6, chrom ium  
0-25% , balance alum inium . P anels w ith  dressed b u t t  w elds gave th e  h ighest 
fa tigue stren g th s observed in these tes ts , w ith  values o f 4 9 -5 4 %  o f th e  solid 
specim en. F a tig u e  failure in  th is  ty p e  o f  jo in t w as associated, in  very  m any  
cases, w ith  sp a tte r  m arks on th e  p a ren t p la te . S ta tic  tensile  te s ts  show ed a  
m ax. jo in t efficiency o f  approx . 50%  in  th e  case o f  b u t t  w elds w ith o u t d ress­
ing. As w ith  m ost o f  th e  o th er ty p es o f panels, b u t t  jo in ts gave tensile  values 
in  excess o f  th e  tensile  s tren g th  o f th e  annealed  m ateria l. T he least sa tis­
fac to ry  jo in ts  in  e ith e r tensile  o r fa tigue  te s ts  were those  o f  asym m etrical 
design. N o im provem ent in  tensile  stren g th , o r fa tigue s tren g th  a t  long 
life, was observed a s  a  re su lt o f scalloping th e  edges o f th e  p lates. In ferio r 
re su lts  were o b tained  from  panels w ith  splice p la tes fastened  b y  fillet welds 
across th e  m ain  jo in t.— P . H .

Fabricating Sheet-Metal Parts of Jet Engines. H aro ld  A. K n ig h t (M aterials 
and M ethods, 1946, 24, (6), 1461—1465).— B rief notes a re  given on  th e  welding 
o f Inconel com bustion-cham ber liners.— J .  C. C.

Fine Silver Welded Tubing. J .  G. H enderson (Product Eng., 1947,18, (6), 
160).—P rac tica l h in ts  on th e  welding o f  silver a n d  th e  hand ling  o f silver 
tu b ing . T he d ensity , tensile  stren g th , elongation , hardness, m .p ., th erm al 
conductiv ity , m alleab ility , d u c tility , a n d  w ork-hardenab ility  o f 99-9% com ­
m ercial silver are  tab u la te d .— J .  L . T .

Ensuring the Best Results from Welding. R . K ing  (M ass Production,
1947, 23, (10), 65, 74).— An elem en tary  accoun t o f  som e p o in ts o f  technique.

— R . W . R .
Modern Resistance W elding : Costs, Design, and Application. W . B ernard  

(A ustralasian E ng., 1946, (Sep.), 58-63).—A  p ap er read  before th e  A u stra lian  
W elding In s t i tu te , Sydney  B ranch . S po t, p ro jection , a n d  seam  w elding are 
review ed.—N . B. V.

Some Fundamental Principles for the Resistance Welding of Sheet Metal.
H . E . D ixon  (Sheet M etal In d .,  1947, 24, (243), 1430-1435).— T he facto rs w hich 
influence th e  sp o t welding o f  alum inium -base alloys a re  considered un d er th e  
following heads : co n tac t resistance, welding h eavy  gauges, effect o f  m ateria l 
com position, a n d  general fea tu res  in  sp o t w elds (coated  D u ra lum in-type  
alloys). F lash  an d  b u t t  w elding o f  ligh t alloys are also considered.— R . Gk.

Design of Fixtures for Projection Welding. M ario L . Ochieano (Iro n  Age, 
1946, 157, (18), 55—56).—Som e sim ple ru les a re  given.— R . W . R .

Technique for the Gas Welding of Magnesium Alloys. (B rit. Weld. Research 
Assoc. P ub ., 1946, T.16, 38 pp .).— T his useful b rochure  was p rep ared  by  a 
special panel o f  a  C om m ittee o f  th e  B ritish  W elding R esearch  Association, 
an d  covers th e  whole field o f  gas welding o f  m agnesium  alloys, excep t th a t  
th e  rep a ir  o f  castings is n o t d e a lt w ith  in  de ta il. The booklet is com prehensive 
an d  deals w ith  th e  effect o f com position o f  th e  alloy, th e  welding flam e, fluxes, 
design, a n d  m an ipu lation . F in ish ing an d  p ro tec tiv e  trea tm e n ts  a re  described 
a t  som e leng th , a n d  w eld defects an d  inspection  are  also considered. There 
a re  m ore th a n  tw e n ty  illu stra tio n s, including photom icrographs.

— F . A. F .
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*The Chemical Surface Treatment of Magnesium Alloy Sheet for Spot Weld­
ing. W . F . Hess, T. B. Cam eron, a n d  D. J .  A shcraft (W eld. J .  {J. Am er. 
Weld. Soc.), 1947, 26, (3), 170-190s).— The su itab ility  o f various reagents for 
p reparing m agnesium  alloys for sp o t welding has been investigated . A 
solution o f universal app lication , containing 10%  chrom ic acid  an d  0-05%  
sodium  su lp h a te  is given p a rticu la r a tten tio n . This solution has a  re la tively  
sh o rt active  life a n d  requires regeneration  by  ad d itio n  o f sodium  sulphate. 
A naly tical contro l is necessary, a n d  su itab le  m ethods are  discussed. M aterial 
from  one supplier responded satisfactorily  to  a  solution of chrom ic acid 
w ithou t add itions, an d  th is was a ttr ib u te d  to  a  trace  o f su lphate  acquired  by 
th e  surface o f th e  sheet w hen in  th e  m ill. P la in  chrom ic acid  solutions differ 
from  o th er reagen ts in  producing a  discontinuous a tta ck , w hich gives a  longer 
active  life to  th e  b a th . R esu lts are im proved an d  chrom ic acid  saved i f  th is 
tre a tm e n t follows a  ho t alkaline cleaner. Solutions o f chrom ic an d  n itric  
acids are n o t read ily  ad ap tab le  to  different alloys ar.d tem pers, a n d  are 
critica l in  use. The first step  in  surface p rep ara tio n  w as degreasing in 
trich lorethy lene. A 20%  solution o f acetic  acid  was effective in  rem oving 
chrom ate  pickle finish, leaving a  surface su itab le  for p rep ara tio n  b y  o th er 
reagents. W here sp o t welding is envisaged, i t  is a n  advan tage  to  use stock 
w hich has n o t received a  chrom ate  pickle finish. Chemical p repara tion  is 
convenient for sp o t welding a n d  is in  no w ay inferior to  scratch  brushing, 
following w hich tre a tm e n t th e  surface resistance will rap id ly  increase in ho t 
an d  hum id  atm ospheres. The use o f chem ically p repared  stock gives a  longer 
electrode t ip  life.— P. H .

High-Speed Spot Welding. B ernard  Gross (Iron  Age, 1946, 157, (8), 5 2 - 
55).— G. discusses th e  advan tages o f  sp o t welding an d  describes th e  welding 
m achines and  techniques used. V arious m eans of speeding-up th e  process are 
considered.— R . W . R .

Inspection and the Resistance Spot Welding of Light Alloys. Michael 
Sm ith  (Australasian Eng., 1946, (Mar.), 45—48).—A n accoun t o f th e  spot- 
w elding process and  of th e  d u tie s o f G overnm ent inspectors.— N. B . V.

Spot Welding of Assemblies. Flo y d  M atthew s (Aero Digest, 1947, 54,
(4), 82).—Spot-w elding procedure for th e  fasten ing  o f in te rn a l corrugated  
stiffener panels to  th e  centre wing skin  sections a t  th e  Boeing A ircraft factory  
is sum m arized. A p relim inary  de term ination  of th e  electrical resistance 
betw een surface films is carried  ou t, a n d  ad ju s tm en ts  are  m ade to  th e  c lean­
ing procedure u n til th is  resistance is less th a n  21 m icrohm s.— H . P l .

*Radiography and the Fatigue Strength of Spot Welds in Aluminium Alloys. 
(M cM aster an d  Grover). See p . 111.

Welding. H . E . L insley  (Iron Age, 1946, 157, (1), 136-138, 141, 278, 280, 
282).— A review  o f th e  position  o f  welding a t  th e  beginning o f 1946. Some 
recen t developm ents, such as th e  sp o t welding of heavy-gauge alum inium  
sheet an d  th e  H eliarc  welding o f stain less-steel sheet, are described.

— R . W . R .
The Principles of Welding Metallurgy. J .  C andlish (Australasian Eng., 

1946, (M ay), 36-46).— A paper read  before th e  Sydney B ranch o f th e  A ustra lian  
W elding In s ti tu te .— N. B. V.

Machining of Arc-Welded Products. W alte r  J .  Brooking (Iron Age, 1943, 
152, (24), 54).— B. stresses th e  advan tages w hich freq u en tly  accrue from  th e  
pre-m achining of p a rts  an d  sub-struc tu res, an d  describes th e  p recautions 
w hich m u st be tak en  w hen welding these  to  th e  m ain  assem bly.— R . W . R .

Symposium “  Welding and Health ” . (1) Welding and Fire. D. V. Mills 
(A ustralasian Eng., 1946, (Aug.), 7 3 -7 4 ); (2) Welding and Electric Shocks.
H . S. L loyd (ibid., (Sep.), 4 8 -4 9 ); (3) Welding and Eyes. R . G. G iovanelli
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(ibid., (O ct.), 8 9 -9 0 ); (4) Welding and Fumes. Gordon C. Sm ith  (ibid., (Nov.), 
79-81).— P ap e rs  read  a t  a  sym posium  held  b y  th e  A u stra lian  W elding In s titu te . 
H e a lth  h aza rd s in  welding are  d e a lt w ith  an d  p recau tions described.

— N. B. V.
Rotor-Blade Production [Use of Cycleweld Cements]. Jo h n  T. Parsons 

(Aero Digest, 1947, 54, (3), 73, 132—134).— Cycleweld cem ents develop 
tho ro u g h ly  sa tis fac to ry  values on  a  co llar-to -spar ap p licatio n  w hen th e  p ro ­
cedure is  rig id ly  contro lled  a n d  th e  fix tures a re  p roperly  designed. P . d e ­
scribes m ethods o f overcom ing difficulties due to  th e  expansion o f th e  Sikorsky 
R -5  sp a r a n d  th e  tendency  o f jo in ts  to  slide o u t o f  a lignm ent ju s t  before th e  
curing tem p , o f  these  cem ents.— H . P l .

F o r  A .S .T .M . S tandards, see p . 128.

X X II.— INDUSTRIAL USES AND APPLICATIONS

Air-Conditioning System for the Martin 3 -0 -3  [Aeroplane]. P . H . P o rtteu s  
(M odern M etals, 1947, 3, (7), 14—15).— A  descrip tion  o f th e  p a r t  p layed  by  
light-alloy  com ponents in  a irc ra ft pressurizing a n d  a ir-conditioning eq u ip ­
m en t.—N . B. V.

The Tucker [Automobile] Gets Under Way. W . B . Griffin (M odern  
M etals, 1947, 3, (7), 12-13).— A  b rie f  descrip tion  o f  th e  “  T ucker ’4 8 ” , w hich 
is p lanned  to  inco rpora te  a  m uch  g rea te r q u a n tity  o f lig h t m etals th a n  an y  
previous car.— N . B . V.

New [Aluminium] Chemical Drum.  (M odern M etals, 1947, 3, (7),
19).—D esigned p rim arily  for tran sp o rtin g  hydrogen peroxide, th e  30-gal. 
d ru m  described m ay  also be used  for a  wide range o f o th er chem icals. The 
d ru m  is m ade b y  H eliarc-w elding to g eth e r o f tw o deep-draw n halves o f high- 
p u rity  (99-6%  a n d  over) alum in ium , a n d  is reinforced w ith  h igh-streng th  
alloy ex trusions. I t  weighs 34 lb ., or ab o u t h a lf  th e  w eight o f a  com parable 
steel d ru m .— N . B . V.

Aluminium and Its Alloys in Present-Day Construction. G. W . M cArd 
(Meeh. World, 1947, 122, (3166), 279—281).— A  brief review  o f th e  applications 
a n d  ad v an tages o f a lum in ium  alloys in  build ing construction  a n d  au tom otive  
engineering.— R . W . R .

Aluminium Jeep Tops. J .  A. C arson (M odern M etals, 1947, 3, (6), 16).
— N . B. V.

Designing a Combination Lighter and Cigarette Case [in Aluminium Alloy 
Die-Castings]. F re d  F . F u k a l (M odern M etals, 1947, 3, (6), 20-21).—N . B . V.

Paint-Spraying Equipment Utilizes Aluminium Forgings. ------- (M odern
M etals, 1947, 3, (7), 30).— The one-piece body  o f th e  sp ray  gun  described here 
is o f  a  h igh -streng th  a lum in ium  alloy  forged a n d  h e a t- tre a te d  to  give m ax. 
stren g th . T he to ta l  w eight o f th e  gun  is 26 oz.—N . B . V.

Pressed [Aluminium Alloy] Pistons for Heavy-Duty Diesel Engines. L . P . 
Gibson (M achinery Lloyd, 1946, 18, (25a), 46-50).— E xperience gained w ith  
pressed p istons in  th e  a irc ra ft in d u stry  has been applied  to  h eav y -d u ty  oil 
engines. “  Y ” alloy  is considered as th e  strongest know n p iston  alloy, while 
a n  a lu m in ium -12%  silicon alloy, “  L o-E x ” , has a  sligh tly  lower coeff. o f 
expansion  a n d  possesses re la tiv e ly  h igh  h o t-s tren g th  values. G. sum m arizes 
th e  fu n d am en ta l differences betw een cast a n d  pressed p istons a n d  outlines 
th e  press-shop technique.— H . P l.

Precision [Aluminium Alloy] Trailer Coaches.  (M odern M etals, 1947,
3, (6), 27).— F o r th e  a ll-m etal carav an  tra ile r  described, 3S sheet is used for 
walls a n d  ro o f in  con junction  w ith  24S-T A lclad extrusions.— N . B. Y.

Aluminium Water Pump [for Cooling Automobile Engines].  (Modern
M etals, 1947, 3, (6), 15).— The pu m p  described weighs 40%  less th a n  a  cast-
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iron  one, reduces corrosion troub les in  th e  cooling system , a n d  leads to  higher 
engine efficiency.—N . B . V.

Light Metals and Tenite Plastic ior Piano Actions. ------1 (M odern M etals,
1947, 3, (7), 27).— M agnesium  alloy ex trusions a re  used for th e  m ain  ra il and  
ham m er ra il.—N . B . V.

Magnesium in Electrical Batteries. H aro ld  A. K n ig h t (M aterials and  
M ethods, 1946, 24, (6), 1469-1472).— The construction  a n d  characteristics o f 
m agnesium -silver-chloride b a tte rie s  w ith  sea w a ter as electro ly te  a re  briefly 
d iscussed ; dim ensions a n d  discharge d a ta  o f some com m ercial cells are 
tab u la ted .— J .  C. C.

Engraved Magnesium Plates Cut Printing Costs. ------  (M odern M etals,
1947, 3, (7), 28-29).—R ep rin ted  from  Editor and Publisher, 19 J u ly  1947. 
The possib ility  o f  reducing new spaper p roduction  costs by  as m uch as 50%  
is opened u p  b y  th e  process described, w hich consists o f  photo-engraving 
m a tte r  ty p ed  b y  e lectrom atic  proportional-spacing m achines. A ll ty p esettin g  
a n d  stereo-casting  is th ereb y  e lim inated . M agnesium  is used for th e  p lates 
because i t  is ligh t a n d  easy to  e tch . The p lates can be used on e ith e r fla t­
bed or ro ta ry  presses.—N. B. V.

Selling Magnesium in Canada. A. C. Norcross (M odern M etals, 1947, 3, 
(6), 12—14).— A survey  o f th e  w ide range o f p ro ducts o f a  C anadian m agnesium  
foundry .—N . B . V.

Manufacturing a Magnesium Combination Storm and Screen Window. 
 (M odem  M etals, 1947, 3, (7), 20-21).—N . B . V.

Mechanical Filtration with Metal Filter Cloths. R . F . B lack (N ickel 
B ull., 1947, 20, (1/2), 33—34).— A bstracted  from  Interned. Sugar J .,  1946, 
48, 207-208.—J .  S.

[Production of] Ultra-Thin Nickel Ribbons [for Use in Bolometers]. 
(B rockm an). See p. 109.

[Zinc] Die-Casting to Relieve Labour Shortage.  (Mech. World, 1947,
122, (3165), 259—260).—A  descrip tion  o f th e  m erits  o f zinc-base die-castings, 
as opposed to  cast-iron san d  castings, for electrical sw itch-gear.— R . W . R .

Zinc Alloy [Die-]Castings. New Applications. —  G runberg (U sine  
Nouvelle, 1947, 3, (17), 11).— A brief rep o rt o f a  p ap er p resen ted  a t  le Centre 
d ’Ë tu d es  Supérieures de M étallurgie. The chief cause of failure o f die-castings 
is in te rcry s ta llin e  corrosion. T hree alloys have  been s tandard ized  in  Am erica : 
Z am ak  2, 3, an d  5. T hey have  m an y  uses in  sm all decorative  p a rts , especially 
w hen chrom ium  p la ted .—J .  L . T.

Zinc Alloy Moulds for Short Runs.  (M odern Plastics, 1946, 23, (12),
150).— To produce sm all q u an titie s  o f clear p las tic  m odels a t  low cost and  
w ith  equ ipm en t available in  th e  U .S. A rm y m odel shops, a  new  process using 
zinc alloy m oulds has been evolved.— H . P l .

The Production of Die-Castings for Ford Carburetters. H erb ert Chase 
(M achinery (Bond.), 1947, 71, (1818), 242-246).— J .  C. C.

Development in Aircraft-Engine Metallurgy, 1920-1946. W alter E . 
Jo m in y  (M etal Progress, 1946, 50, (4), 687—690).— O utstand ing  m etallurgical 
advances in  aircraft-engine p roduction  from  1920 onw ards include : (1) th e  
use o f  sin tered  carbides ; (2) in duction  h eatin g  ; (3) chrom ium  p lating  ; 
(4) th e  availab ility  o f new  m ateria ls : accounts a re  given o f th e  applications 
o f m agnesium  castings, silver (especially in bearings), alum inium  alloy forg­
ings, and  N itra llo y  ; an d  (5) th e  control o f  grain-size in steel.— P. R .

Naval Engineering Duty in War-Time. R ichard  D oughton, J r .  (M etal 
Progress, 1946, 50, (3), 455—461).— The m etallurg ical aspects o f n av al engineer­
ing a re  reviewed. U nder w ar conditions, difficulty  was caused by  th e  use o f 
such  su b s titu te  m ateria ls as lead  for t in  in bearing  m etals an d  th e  softer 
g rades o f  Monel m eta l fo r K-M onel in pum p im peller rings, casing rings, and  
im peller n u ts . Const, m ain tenance o f  a  h igh  s ta n d a rd  o f efficiency was
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dem anded, as w as a  w ide v a rie ty  o f repairs a t  sea, o ften  o f m ajo r im portance. 
Large vessels possessed a  m achine shop, b lacksm ith’s a n d  coppersm ith’s 
shops, a n d  w elding an d  flam e-cu tting  equ ipm en t, to g e th e r w ith  m elting  and  
annealing  eq u ip m en t b u ilt u p  by  th e  engineering personnel. Stock m ateria ls 
included m ild-steel b a r an d  rod , brass, copper, an d  Monel m eta l b a r  and  
sheet, a n d  several ty p es o f  electrode, zinc bars, an d  p la te . A ccounts are  given 
o f  th e  casting  o f zinc pencils from  spe lte r w hen rod  was no longer available 
a n d  o f th e  use o f 25 : 20 chrom ium -nickel electrodes.— P . R .

Centrifugal Castings in the Shipbuilding Industry. N. Sokolov (Fonderie, 
1947, 1, (14), 546-548).— A condensed tran s la tio n  from  Sudostroenie, 1945, 
(3/4), 2 5 -3 1 ; see M et. A h s ., 1946, 13, 373).— J .  L . T.

Hard Alloys Go Underground. Sheldon P . W im pfden  (M in . and M et., 
1947, 28, (483), 148-149).— D escribes th e  ap p licatio n  o f  tu n g sten  carbide 
in se rt-b its  in  rock  drills.— N . B . V.

Mechanized Wiring. J®hn M arkus (Sci. Am erican, 1946, (Aug.), 63-65). 
— M any h an d  operations in  w iring various electrical a n d  electronic m echanism s 
can  be e lim inated  by  th e  use o f sp rayed-m etal coatings, preform ed an d  welded 
harnesses, a n d  m etallic  p a in ts  app lied  th ro u g h  silk screens.— H . P l .

Metal Coatings on Ceramics. E . R osen thal (Electronic Eng., 1946 ,18, (222), 
241-242, 262).— T he Schoop spray ing  process is being app lied  w ith  sa tisfac to ry  
re su lts  to  h igh-voltage pow er bushings. T he adherence is  im proved  i f  th e  
coating  is app lied  to  a  glaze hav ing  a  lower softening tem p , th a n  th e  porcelain 
body. N o t a ll m eta ls adhere  equally  w e ll; in  th e  case o f copper i t  is advisable 
th a t  g round  layers o f o th er m etals shou ld  first be applied . T he app lication  of 
th e  coating  b y  cathode vo latilization  or by  red u ctio n  o f  m eta ls from  sa lt 
so lu tions has th e  d isadvan tage , in  com m on w ith  th e  Schoop process, th a t  
dim ensional con tro l o f th e  deposited  lay er is ex trem ely  difficult. The burning 
o f m eta l p rep ara tio n s con tain ing  ceram ic fluxes on to  th e  ceram ic has solved 
th e  prob lem  o f adherence, an d  deta ils o f  th is  process a re  given. A  ceramic 
ro d  can  be covered w ith  a  th in , b u rn t-o n  silver coating, th e  th erm al expansion 
o f w hich is solely de te rm ined  b y  th e  th e rm al expansion o f th e  ceram ic. Use 
is m ade o f  th is  fa c t in  th e  m an u fac tu re  o f  m etallized  ceram ic coils w hich 
ex h ib it in d u ctan ce  changes w hich v a ry  little  w ith  va ry in g  tem p .— H. P l .

Metal-Coated Plastics.  (M odern P lastics, 1946, 24, (4), 106-108).—
There a re  th ree  w ays o f app ly ing  films o f m eta l to  p lastic  surfaces : (I)  in  vacuo 
an d  a t  h igh tem p ., w hen th e  m eta l d isin teg ra tes a n d  falls like -dew on th e  
p las tic  m odel, (2) a  sh iny  m etallic  sp ray  can  be app lied  to  p lastics by  a ir 
pressure, a n d  (3) a  coating  o f silver can be p a in ted  or screen-prin ted  on a  
p lastic  su rfa c e ; th is  silver deposit a c ts  as a n  electrical conductor fo r th e  
app lication  o f a n  e lec trop la ted  coat. A  recen t app lication  o f m eta l spraying 
is a  rad io  chassis, in  w hich th e  m eta l connections a re  sprayed  on to  a  p lastic  
housing in  one operation . T he sprayed  m eta l form s s tr ip s  0-1 in . w ide and
0-0002 in. th ick , e lim inating  th e  need fo r a  soldering iron in  radio  assem bly.

— H . P l .
[Metals in] Plastics Engineering in 1946.  (M odern Plastics, 1947,24, (5),

137-146).— M any new  a irc raft will have  flooring m ade w ith  honeycom b faced 
w ith  a n  a lum inium  alloy skin. I n  one in sta lla tion , a  35%  saving in  w eight, 
w ith  a  30%  increase in  s tren g th , was effected. V acuum  evapora tion  is used 
to  a p p ly  m etallic coatings to  plastics. Coatings o f a lum inium  a n d  silver on 
sheet m eth y l m eth acry la te  give v e ry  good m irro r surfaces. The advantages 
o f  beryllium  copper as a  m ould  m ate ria l for p lastics are  given.— H. P l.

Metal Thread Sealed Between Acetate Film.  (M odern Plastics, 1946,
24, (3), 121).— A m etallic  y a rn  w hich will n o t ta rn ish  w ith  age o r exposure to  
ligh t is th e  la te s t  fashion discovery. The a lum inium , gold, silver, o r copper 
y a rn s  a re  sealed betw een  tw o  plies o f  specially fo rm ula ted  cellulose ace ta te
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film. The m etallic  y a rn s a re  supplied  m ain ly  in  flat form , ^  o r ^  in. wide. 
I n  each  w id th  th ere  a re  tw o grades, one yielding (for a lum inium ) 4600 yd ./lb . in 
th e  ¿ - in .  w id th  an d  8600 y d ./lb . in  th e  ¿ - in .  w id th , an d  th e  o th er grade 
yielding, fo r these w idths, 6000 a n d  11,000 y d ./lb ., respectively.— H . P l .

Coming Changes in Metal Economics. F red  P . P e ters  (Sci. American, 
1946, (Dec.), 258-260).— L ig h t m etals are  likely to  be in  a  b e tte r  competitive 
cost position  in  1955. Copper, zinc, a n d  lead  are  likely to  be m ore expensive 
in  a  few  years. T he pow er requ ired  to  m achine several com m on m etals is in 
th e  p roportion  : m agnesium  1-0, a lum inium  alloys 1-8, yellow brass 2-3, cast 
iron  3-5, m ild  steel 6-3, an d  nickel alloys 10-0. Shortage of t in  in America 
has led to  th e  su b s titu tio n  o f a lum inium  an d  a lum inium -coated  steel for tin ­
p la te  ; a lum inium , beryllium , silicon, a n d  m anganese bronzes are making 
in roads on th e  tin-bronze m arke ts .— H . P l.

Heavy Alloy. (Price). See p . 105.
Rubber-Metal Composites. Jam es A. M errill (M aterials and Methods, 

1946, 24, (4), 891-895 ; a n d  (sum m ary) M achines et M étaux, 1947, 31, (341), 
8).— C haracteristics o f n a tu ra l an d  sy n th e tic  rubbers w hich can be bonded 
to  m etals a re  outlined , and  some ty p ica l applications o f bonded composites 
are  described.— J .  C. C.

S P E C I F I C A T I O N S  F O R  C O P P E R  A N D  C O P P E R  A L L O Y S
Copper Sheet and Strip: Annealed. ------  (Aeronaut. M aterial Specifica­

tion (S .A .E .) ,  1946, (AMS 4500B), 2 pp .).—A revised  specification.— J. L. T.
Brass Sheet and Strip: Half Hard. ------ (A eronaut. M aterial Specification

(S .A .E .) ,  1946, (AMS 4507A), 2 pp .).— A revised  specification.— J .  L . T.
Phosphor-Bronze Strip. Spring Temper.  (Aeronaut. M aterial Speci­

fication (S .A .E .) ,  1946, (AMS 4510B), 2 pp .).—A revised specification.— J . L. T.
Bronze Strips. ------  (Aeronaut. M aterial Specification (S .A .E .) ,  1946,

(AMS 4520C), 2 pp .).— A revised specification.— J .  L . T .
Brass Rods and Bars. Free Cutting : Half Hard. -— -  (Aeronaut. 

M aterial Specification (S .A .E .) ,  1946, (AMS 4610C), 3 pp .).— A revised speci­
fication.—J .  L . T.

Naval Brass. Rods and Bars : Half Hard. ------  (Aeronaut. M aterial
Specification (S .A .E .) ,  1946, (AMS 4611A), 2 pp .).— A revised specification.

— J .  L. T .
Brass Forgings. ------  (A eronaut. M aterial Specification (S .A .E .) ,  1946,

(AMS 4614C), 2 pp .).—A revised  specification.— J .  L . T.
Silicon-Bronze Bars. Hard. ------  (Aeronaut. M aterial Specification

(S .A .E .), 1946, (AMS 4615A), 2 pp .).—A revised  specification.—J .  L. T.
Manganese-Bronze Forgings. ------- (Aeronaut. M aterial Specification

(S .A .E .), 1946, (AMS 4619A), 2 pp .).— A revised specification.—J .  L . T.
Phosphor-Bronze Bars. Hard.     (Aeronaut. M aterial Specification

(S .A .E .) , 1946, (AMS 4625C), 2 pp .).—A revised  specification.— J . L . T.
Aluminium-Bronze Bars. ——  (Aeronaut. M aterial Specification (S .A .E .) ,  

1946, (AMS 4630B), 2 pp .).—A  revised specification.—J .  L . T.
Aluminium-Bronze Bars. Silicon. --------(Aeronaut. M aterial Specification

(S .A .E .) , 1946, (AMS 4631A), 2 pp .).— A revised  specification.— J .  L. T.
Aluminium-Bronze Bars. Hard. ------  (Aeronaut. M aterial Specification

(S .A .E .) ,  1946, (AMS 4632A), 2 pp.).— A revised specification.—J .  L. T.
Beryllium-Copper Alloy Bars and Forgings. Solution-Treated. ——  

(Aeronaut. M aterial Specification (S .A .E .) ,  1946, (AMS 4650B), 2 pp .).—A 
revised specification.—J .  L . T.

Standard [A.S.T.M.] Specifications for Lake Copper Wire Bars, Cakes, Slabs,
Billets, Ingots, and Ingot Bars (B 4-42). ------  (Book o f A .S .T .M . Standards,
1946, (P t. I b ), 1-4) ; Standard [A.S.T.M.] Specifications for Electrolytic Copper



Wire Bars, Cakes, Siabs, Billets, Ingots, and In got Bars (B5-43). --------(ibid.,
5 -8 );  Standard [A.S.T.M .] Specifications for Electrolytic Cathode Copper (B 115-
43).  (ibid., 9—1 0 ) ; Standard [A.S.T.M.] Specifications for Fire-Refined
Copper Other than Lake (B72-33).  (ibid., 11-12); Tentative [A.S.T.M.]
Specifications for Oxygen-Free Electrolytic Copper Wire Bars, Billets, and Cakes
(B170-44T). ------- (ibid., 341—3 4 3 ); Tentative [A.S.T.M.] Specifications for
Fire-Refined Copper for Wrought Alloys (B216-46T).    (ibid., 344-345) ;
Standard [A.S.T.M.] Specifications for Phosphor Copper (B52-46). ------
(ibid., 13-14); Standard [A.S.T.M.] Specifications for Silicon Copper (B53 46).
 (ibid., 1 5 -1 6 ) ; Standard [A.S.T.M.] Specifications for Hot-Rolled Copper
Rods for Electrical Purposes (B49-41). ------- (ibid., 17-19); Standard
[A.S.T.M.] Specifications for Hard-Drawn Copper Wire (B l-4 0 ).    (ibid.,
20-23); Standard [A.S.T.M.] Specifications for Medium-Hard-Drawn Copper
Wire (B2-40). ------- (ibid., 24r-27); Standard [A.S.T.M.] Specifications for
Soft or Annealed Copper Wire (B 3-45). ------- (ibid., 2 8 -3 1 ); Standard
[A.S.T.M.] Specifications for Hard-Drawn Copper Alloy Wires for Electrical
Conductors (B105-39).  (ibid., 3 2 -3 6 ) ; Standard [A.S.T.M.] Specifications
for Soft Rectangular and Square Bare Copper Wire for Electrical Conductors
(B48 45).  (ibid., 37—41); Standard [A.S.T.M.] Specifications for Tinned
Soft or Annealed Copper Wire for Electrical Purposes (B33-46). —■—- (ibid., 
42-47); Standard [A.S.T.M.] Specifications for Concentric-Lay-Stranded 
Copper Conductors, Hard, Medium-Hard, or Soft (B8-46). — —  (ibid., 4 8 -5 4 ) ;
Standard [A.S.T.M.] Specifications for Bronze Trolley Wire (B 9-46).  -
(ibid., 5 5 -6 0 ); Standard [A.S.T.M.] Specifications for Copper Trolley Wire
(B47-46).  (ibid., 6 1 -6 5 ); Standard [A.S.T.M.] Specifications for Figure-9
Deep-Section Grooved and Figure-8 Copper Troh,y Wire for Industrial Haulage
(B 1 1 6 -4 6 ). (ibid., 6 6 -7 0 ) ; Tentative [A.S.T.M.] Specifications for Rope-Lay-
Stranded Copper Conductors Having Bunch-Stranded Members for Electrical Con­
ductors (B172-45T).  (ibid., 3 4 6 -3 5 0 ); Tentative [A.S.T.M.] Specifications
for Rope-Lay-Stranded Copper Conductors Having Concentric-Stranded Mem­
bers for Electrical Conductors. (B173-45T). — —  (ibid., 35 1 -3 5 5 ); Tentative 
[A.S.T.M.] Specifications for Bunch-Stranded Copper Conductors for Electrical 
Conductors (B174-45T).  (ibid., 3 5 6 -3 5 9 ); Tentative [A.S.T.M.] Specifica­
tions for Lead-Coated and Lead-Alloy-Coated Soft Copper Wire for Electrical
Purposes (B189-45T).  (ibid., 3 6 0 -3 6 4 ); Tentative [A.S.T.M.] Method of
Test for Resistivity of Copper and Copper Alloy Electrical Conductors (B193-45T).
    (ibid., 3 65-369); Tentative [A.S.T.M.] Specifications for Brass Sheet and
Strip (B 36-46T ). ------  (ibid., 3 7 0 -3 7 6 ); Tentative [A.S.T.M.] Specifications
for Leaded-Brass Sheet and Strip (B121-46T). -------  (ibid., 3 7 7 -3 8 3 ); Ten­
tative [A.S.T.M.] Specifications for Cartridge-Brass Sheet, Strip, Plate, Bar, and
Discs (B19-46T).  (ibid., 384r-389); Tentative [A.S.T.M.] Specifications
for Cartridge-Brass Cartridge-Case Cups (B129-46T). ------- (ibid., 390-392);
Tentative [A.S.T.M.] Specifications for Gilding-Metal Strip (B130-46T).
 (ibid., 3 9 3 -3 9 8 ); Tentative [A.S.T.M.] Specifications for Gilding-Metal
Bullet Jacket Cups (B131-46T). ------ (* ¿ ¿ .,3 9 9 -4 0 1 ) ;  Tentative [A.S.T.M.]
Specifications for Copper-Nickel-Zinc and Copper-Nickel Alloy Sheet and
Strip (B122-46aT).  (ibid., 4 0 2 -4 0 8 ); Tentative [A.S.T.M.] Specifications
for Aluminium-Bronze Sheet and Strip (B169-46T). ------- (ibid., 409-413);
Tentative [A.S.T.M.] Specifications for Beryllium-Copper Alloy Strip (B 194- 
46aT). —  (ibid., 4 1 4 -4 1 7 ); Tentative [A.S.T.M.] Specifications for Beryl­
lium-Copper Alloy Strip, Special Grade (B195-46T). ------ (ibid., 4 1 8 -4 2 1 );
Tentative [A.S.T.M.] Specifications for Copper Sheet, Strip, and Plate (B 152-
46T). -------- (ibid., 42 2 -4 2 8 ); Standard [A.S.T.M.] Specifications for Rolled
Copper Alloy Bearing and Expansion Plates for Bridge and Other Structural
Uses (B100-46).  (ibid., 7 1 -7 3 ); Standard [A.S.T.M.] Specifications for
Phosphor-Bronze Sheet and Strip (B103-46).  (ibid., 7 4 -8 0 ) ; Standard

1947 X X I I .—Industrial Uses and Applications 125



[A.S.T.M.] Specifications for Copper-Silicon Alloy Plate and Sheet for Pressure
Vessels (B96-46).  (ibid., 81-83) ; Standard [A.S.T.M.] Specifications for
Copper-Silicon Alloy Sheet and Strip for General Purposes (B97-46). ——  
(ibid., 84—88) ; Standard [A.S.T.M.] Specifications for Copper Plates for Loco­
motive Fireboxes (B ll-4 6 ) .  (ibid., 89-91) ; Standard [A.S.T.M.] Specifica­
tions for Copper Alloy Condenser-Tube Plates (B171-46). ——• (ibid., 9 2 - 
95) ; Standard [A.S.T.M.] Specifications for Lead-Coated Copper Sheets
(B101-40).--- -------  (ibid., 96-98) ; [A.S.T.M.] Standard Hardness-Conversion
Table for Cartridge Brass (E33-42).   (ibid., 324-326) ; Tentative
[A.S.T.M.] Method of Altemate-Immersion Corrosion Test of Non-Ferrous
Metals (B192-44T). ------- (ibid., 780-792) ; Tentative [A.S.T.M.] Method of
Total-Immersion Corrosion Test of Non-Ferrous Metals (B185 43T). ------
(ibid., 793-802) ; Standard [A.S.T.M.] Specifications for Copper Rods for Loco­
motive Stay bolts (B12-46). ------- (ibid., 9 9 -100); Standard [A.S.T.M.]
Specifications for Free-Cutting Brass Rod and Bar for Use in Screw Machines
(B16-46). ------- (ibid., 101-105); Standard [A.S.T.M.] Specifications for
Copper-Silicon Alloy Rods, Bars, and Shapes (B98-46).  (ibid., 106-111) ;
Standard [A.S.T.M.] Specifications for Copper-Silicon Alloy Wire for General
Purposes (B99-46).  (ibid., 112-115); Standard [A.S.T.M.] Specifications
for Copper and Copper-Base Alloy Forging Rods, Bars, and Shapes (B124 46).
 (ibid., 116-118) ; Standard [A.S.T.M.] Specifications for Brass Wire (B 134-
46). ------  (ibid., 119-123); Standard [A.S.T.M.] Specifications for Man­
ganese-Bronze Rods, Bars, and Shapes (B138-46). ------  (ibid., 124-129);
Standard [A.S.T.M.] Specifications for Leaded Red-Brass (Hardware Bronze)
Rods, Bars, and Shapes (B140-46).  (ibid., 130-133) ; Standard [A.S.T.M.]
Method of Mercurous Nitrate Test for Copper and Copper Alloys (B154-45).
  (ibid., 134—136) ; Tentative [A.S.T.M.] Specifications for Naval-Brass
Rods, Bars, and Shapes (B21-46aT). -------- (ibid., 429-433) ; Tentative
[A.S.T.M.] Specifications for Copper Bus-Bars, Rods, and Shapes (B187-46T).
  (ibid., 434r-439). Tentative [A.S.T.M.] Specifications for Beryllium-
Copper Alloy Rod and Bar (B196-46aT). ------  (ibid., 440-444) ; Tentative
[A.S.T.M.] Specifications for Beryllium-Copper Alloy Wire (B197-46aT).
 (ibid., 445—447) ; Tentative [A.S.T.M.] Specifications for Copper-Nickel-
Zinc Alloy Wire (B206-46aT). ------  (ibid., 448-453) ; Tentative [A.S.T.M.]
Specifications for Copper Rods, Bars, and Shapes (B133-46aT). ------- (ibid.,
454-459) ; Tentative [A.S.T.M.] Specifications for Phosphor-Bronze Rods,
Bars, and Shapes (B139-46aT).  (ibid., 460-465) ; Tentative [A.S.T.M.]
Specifications for Aluminium-Bronze Rods, Bars, and Shapes (B150-46aT).
 (ibid., 466-470) ; Tentative [A.S.T.M.] Specifications for Copper-Nickel-
Zinc Alloy Rod, Bar, and Wire (B151-46aT). -------  (ibid., 4714:76) ; Ten­
tative [A.S.T.M.] Specifications for Phosphor-Bronze Wire (B159-46aT). 
 (ibid., 477-479) ; Tentative [A.S.T.M.] Methods of Preparation of Micro­
graphs of Metals and Alloys (E 2 4 4 T ). ------  (ibid., 803-813) ; Standard
[A.S.T.M.] Specifications for Copper and Copper Alloy Seamless Condenser
Tubes and Ferrule Stock (B l l l -4 6 ) .    (ibid., 137-141); Standard
[A.S.T.M.] Specifications for Seamless Copper Boiler Tubes (B13-41).  ------
(ibid., 142-144) ; Standard [A.S.T.M.] Specifications for Copper Pipe, Standard 
Sizes (B42-46). ——  (ibid., 145-148) ; Standard [A.S.T.M.] Specifications
for Seamless Copper Tubing, Bright Annealed (B68-48). ------- (ibid., 149-
152); Standard [A.S.T.M.] Specifications for Copper Water Tube (B 8 8 4 6 ).
 (ibid., 153-157) ; Standard [A.S.T.M.] Specifications for Seamless Brass
Boiler Tubes (B14-18).   (ibid., 158-160) ; Standard [A.S.T.M.] Specifica­
tions for Red-Brass Pipe, Standard Sizes (B 4 3 4 6 ).    (ibid., 161-164);
Tentative [A.S.T.M.] Specifications for Seamless Copper Tubes (B75-46aT).
 (ibid., 4 8 0 4 8 5 )  ; Tentative [A.S.T.M.] Specifications for Miscellaneous
Brass Tubes (B 13546aT ). ------  (ibid., 4 8 6 4 9 1 ) ;  Tentative [A.S.T.M.]
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Specifications for Copper Bus-Pipes and Tubes (B188-46T).  (ibid., 49 2 -
497) ; Standard [A.S.T.M.] Method of Test for Expansion (Pin Test) of Copper
and Copper Alloy Tubing (B153-45).    (ibid., 165-166) ; Tentative
[A.S.T.M.] Specifications for Copper-Base Alloys in Ingot Form for Sand
Castings (B30- -45T).  (ibid., 498-502) ; Standard [A.S.T.M.] Classification
of Cast Copper-Base Alloys (B119 45). ------  (ibid., 167-170) ; Standard
[A.S.T.M.] Specifications for Steam or Valve Bronze Castings (B61-46). -------
(ibid., 171-173) ; Standard [A.S.T.M.] Specifications for Compo ition-Brass or
Ounce Metal Castings (B62-46).  (ibid., 174—176) ; Standard [A.S.T.M.]
Specifications for Bronze Castings in the Rough for Locomotive Wearing
Parts (B66-46). ------- (ibid., 177-179) ; Standard [A.S.T.M.] Specifications
for Car and Tender Journal Bearings, Lined (B67-46).  (ibid., 180-182) ;
Tentative [A.S.T.M.] Specifications for Bronze Castings for Turntables and 
Movable Bridges and for Bearing and Expansion Plates of Fixed Bridges (B 22-
46T).  (ibid., 503-505) ; Tentative [A.S.T.M.] Specifications for Leaded
High-Strength Yellow Brass (Manganese Bronze) Sand Castings (B132-46T).
 (ibid., 506-508) ; Tentative [A.S.T.M.] Specifications for Tin-Bronze and
Leaded Tin-Bronze Sand Castings (B143-46T).  (ibid., 509-512) ; Tenta­
tive [A.S.T.M.] Specifications for High-Leaded Tin-Bronze Sand Castings
(B144 46T). ------- (ibid., 513-516) ; Tentative [A.S.T.M.] Specifications for
Leaded Red-Brass and Leaded Semi-Red-Brass Sand Castings (B145-46T).
 (ibid., 517-520) ; Tentative [A.S.T.M.] Specifications for Leaded Yellow-
Brass Sand Castings for General Purposes (B146-46T). — -  (ibid., 521- 
524) ; Tentative [A.S.T.M.] Specifications for High-Strength Yellow-Brass 
(Manganese Bronze) and Leaded High-Strength Yellow-Brass (Leaded Manganese
Bronze) Sand Castings (B147-46T). ------ - (ibid., 525-528) ; Tentative
[A.S.T.M.] Specifications for Aluminium-Bronze Sand Castings (B148-46T).
 (ibid., 529-532) ; Tentative [A.S.T.M.] Specifications for Leaded Nickel-
Brass (Leaded Nickel-Silver) and Leaded Nickel-Bronze (Leaded Nickel
Silver) Sand Castings (B149-46T).  (ibid., 533-536) ; Tentative [A.S.T.M.]
Specifications for Silicon-Bronze and Silicon-Brass Sand Castings (B198-46T). 
  (ibid., 537-540) ; Tentative [À.S.T.M.] Recommended Practice for Pre­
paring Tension-Test Specimens for Copper-Base Alloy Castings (B208-46T).
  (ibid., 541-543) ; Tentative [A.S.T.M.] Specifications for Copper-Base
(Brass) Alloy Die-Castings (B176-42T).    (ibid., 671-672); Tentative
[A.S.T.M.] Methods of Radiographic Testing of Metal Castings (E15-39T). 
 (ibid., 860-864) ; Tentative [A.S.T.M.] Industrial Radiographic Termin­
ology for Use in Radiographic Inspection of Castings and Weldments (E 52-
45T). ------  (ibid., 872) ; Standard [A.S.T.M.] Specifications for Brazing
Solder (B64-43).  (ibid., 206-207).

A L U M I N I U M  A N D  I T S  A L L O Y S  
Tentative [A.S.T.M.] Specifications for Aluminium for Use in Iron and Steel

Manufacture (B37-46T).  (Booh o f A .S .T .M . Standards, 1946, (P t. 1b ),
544-545) ; Tentative [A.S.T.M.] Specifications for Aluminium-Base Alloys in 
Ingot Form for Sand Castings, Die-Castings, and Permanent-Mould Castings
(B179-46T). -------  (ibid., 546-548); Tentative [A.S.T.M.] Specifications for
Aluminium-Base Alloy Sand Castings (B26-46T).   (ibid., 549-555);
Tentative [A.S.T.M.] Specifications for Aluminium-Base Alloy Permanent-
Mould Castings (B108-46T). ------- (ibid., 556-559); Tentative [A.S.T.M.]
Specifications for Aluminium and Aluminium Alloy Bars, Rods, and Wire
(B211-46T). -------  (ibid., 560-565) ; Tentative [A.S.T.M.] Specifications for
Aluminium and Aluminium Alloy Sheet and Plate ( B209-46T). ------ (ibid., 566-
574) ; Tentative [A.S.T.M.] Specifications for Aluminium Sheet and Plate for Use
in Welded Pressure Vessels. (B178-46T).  (ibid., 575-578); Tentative
[A.S.T.M.] Specifications for Aluminium-M anganese Alloy Sheet and Plate
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for Use in Welded Pressure Vessels (B126-46T). ------  (ibid., 579-582) ;
Tentative [A.S.T.M.] Specifications for Aluminium Alloy Drawn Seamless 
Tubing (B210 46T).    (ibid., 583-586); Tentative [A.S.T.M.] Specifica­
tions for Aluminium and Aluminium Alloy Metal Arc-Welding Electrodes
(B184-43T). ------- (ibid., 587-590) ; Standard [A.S.T.M.] Specifications for
Aluminium Ingots for Remelting (B24-46).    (ibid., 183-184) ; Standard
[A.S.T.M.] Method of Test for Dielectric Strength of Anodically Coated Alu­
minium (B110-45). -------  (ibid., 185-186); Standard [A.S.T.M.] Method of
Test for Sealing of Anodically Coated Aluminium (B136-45). ------- (ibid.,
187) ; Standard [A.S.T.M.] Method of Test for Weight of Coating on Anodically
Coated Aluminium (B137-45). -------  (ibid., 188-189) ; Tentative [A.S.T.M.]
Specifications for Aluminium-Base Alloy Die-Castings (B85-46T). ------
(ibid., 669-670).

M A G N E S IU M  A N D  I T S  A L L O Y S
Standard [A.S.T.M.] Specifications for Magnesium Ingot and Stick for

Remelting (B92—45).   (Book o f A .S .T .M . Standards, 1946, (P t. 1b ), 190-
191) ; Tentative [A.S.T.M.] Specifications for Magnesium-Base Alloys in Ingot 
Form for Sand Castings, Die-Castings, and Permanent-Mould Castings (B93-45T).
 (ibid., 591-592) ; Tentative [A.S.T.M.] Specifications for Mangesium-Base
Alloy Sand Castings (B80-45T). —— (ibid., 593-596) ; Tentative [A.S.T.M.] 
Specifications for Magnesium-Base Alloy Permanent-Mould Castings (B 199- 
45T).  ------  (ibid., 597-599) ; Tentative [A.S.T.M.] Specifications for Mag­
nesium-Base Alloy Bars, Rods, and Shapes (B107 45T). ------- (ibid., 600-
603) ; Tentative [A.S.T.M.] Specifications for Magnesium-Base Alloy Forgings
(B91-45T). ------- (ibid., 604-606); Tentative [A.S.T.M.] Specifications for
Magnesium-Base Alloy Sheet (B90-46T). ------- (ibid., 607-609) ; Tentative
[A.S.T.M.] Specifications for Magnesium-Base Alloy Extruded Round Tubing
(B217-46T). -------- (ibid., 610-613) ; Tentative [A.S.T.M.] Specifications for
Magnesium-Base Alloy Die-Castings (B94-44T).  (ibid., 673-674).

Z I N C , L E A D , A N D  T I N
Standard [A.S.T.M.] Specifications for Slab Zinc (Spelter) (B6-46). -------

(Book o f A .S .T .M . Standards, 1946, (P t. 1b ), 192-193); Standard [A.S.T.M.]
Specifications for Rolled Zinc (B69-39).--- ------- (ibid., 194-198) ; Standard
[A.S.T.M.] Specifications for Zinc-Base Alloy Die-Castings (B86-46). ------
(ibid., 2 1 4 4 1 6 ).

Standard [A.S.T.M.] Specifications for Lead- and Tin-Base Alloy Die-Castings
(B102-44).   (B ook o f A .S .T .M . Standards, 1946, (P t. 1b ), 211-213) ;
Standard [A.S.T.M.] Specifications for Pig Lead (B29-43).  (ibid., 199-
202) ; Tentative [A.S.T.M.] Specifications for White-Metal Bearing Alloys
(B23-46T). -------- (ibid., 614-617); Tentative [A.S.T.M.] Specifications for
Soft-Solder Metal (B32-46T).  (ibid., 618-621).

S I L V E R  S O L D E R S
Standard [A.S.T.M.] Specifications for Silver Solders (B73-29). ------

(B ook o f A .S .T .M . Standards, 1946, (P t. 1b ), 203-205).

N I C K E L  A N D  I T S  A L L O Y S
Standard [A.S.T.M.] Specifications for Nickel (B39-22).   (Book o f

A .S .T .M . Standards, 1946. (P t. 1b ) ,208-210) ; Standard [A.S.T.M.] Specifications 
for Drawn or Rolled Alloy, 80 per cent. Nickel, 20 per cent. Chromium, for
Electrical-Heating Elements (B82-46). ------  (ibid., 217-219) ; Standard
[A.S.T.M.] Specifications for Drawn or Rolled Alloy, 60 per cent. Nickel, 16 per 
cent. Chromium, and Balance Iron, for Electrical-Heating Elements (B83-46). 
  (ibid., 220-222) ; Tentative [A.S.T.M.] Specifications for Nickel Rods
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* and Bars (B160-41T). — — (ibid., 6 2 2 -6 2 6 ); Tentative [A.S.T.M.] Specifica­
tions for Nickel-Copper Alloy Rods and Bars (B164-41T).  (ibid., 627-
631); Tentative [A.S.T.M.] Specifications for Nickel-Chromium-Iron Alloy
Rods and Bars (B166-41T). ------  (ibid., 632-636); Tentative [A.S.T.M.]
Specifications for Nickel Cold-Drawn Pipe and Tubing (B161-41T). -------
(ibid., 6 3 7 -6 4 0 ); Tentative [A.S.T.M.] Specifications for Nickel-Copper Alloy
Cold-Drawn Pipe and Tubing (B165-41T).  (ibid., 641 -6 4 4 ); Tentative
[A.S.T.M.] Specifications for Nickel-Chromium-Iron Alloy Cold-Drawn Pipe 
and Tubing (B167-41T).  (ibid., 6 4 5 -6 4 8 ) ; Tentative [A.S.T.M.] Specifica­
tions for Nickel, Nickel-Copper Alloy, and Nickel-Chromium-Iron Alloy
Seamless Condenser Tubes and Ferrule Stock (B163-41T).  (ibid., 6 4 9 -
6 5 2 ) ; Tentative [A.S.T.M.] Specifications for Nickel Plate, Sheet, and Strip
(B162-41T). ------- (ibid., 653-657); Tentative [A.S.T.M.] Specifications
for Nickel-Copper Alloy Plate, Sheet, and Strip (B127-41T).    (ibid.,
6 5 8 -6 6 3 ); Tentative [A.S.T.M.] Specifications for Nickel-Chromium-Iron
Alloy Plate, Sheet, and Strip (B168-41T).  (ibid., 664r-668); Tentative
[A.S.T.M.] Specifications for Round Nickel Wire for Lamps and Electronic
Devices (B175-45T). ------- (ibid., 688-690); Tentative [A.S.T.M.] Methods
of Testing Nickel and Nickel Alloy Wire and Ribbon for Electronic-Tube 
Filaments (B118-A2T).  (ibid., 691-693).

M E T H O D S  O F T E S T I N G
Standard [A.S.T.M.] Method of Test for Change of Resistance with Tempera­

ture of Metallic Materials for Electrical Heating (B70-39). ------ - (Book o f
A .S .T .M . Standards, 1946, (P t. 1b ), 2 2 3 -2 2 5 ); Standard [A.S.T.M.] Method of
Accelerated Life Test for Metallic Materials for Electrical Heating (B 7 6 -3 9 ) .------
(ibid., 2 2 6 -2 3 5 ); Standard [A.S.T.M.] Method of Test for Resistivity of Metallic
Materials (B63-36). ------  (ibid., 2 3 6 -2 3 8 ); Standard [A.S.T.M.] Method of
Test for Thermo-Electric Power of Electrical-Resistance Alloys (B77-33). -------
(ibid., 2 3 9 -2 4 1 ); Standard [A.S.T.M.] Method of Test for Temperature-
Resistance Constants of Alloy Wires for Precision Resistors (B84-45). -------
(ibid., 2 4 2 -2 4 6 ); Standard [A.S.T.M.] Method of Test for Temperature-Re- 
sistance Constants of Sheet Materials for Shunts and Precision Resistors
(B114—45). ------- (ibid., 247-251); Standard [A.S.T.M.] Method for Bend
Testing of Wire (B113-41). ------  (ibid., 252-255); Standard [A.S.T.M.]
Methods of Testing Sleeves and Tubing for Radio-Tube Cathodes (B128 42).
 (ibid., 256-260); Standard [A.S.T.M.] Method of Test for Linear Expansion
of Metals (B95-39).  (ibid., 2 6 1 -2 6 7 ); Standard [A.S.T.M.] Methods of
Testing Thermostat Metals (B106-40).    (ibid., 2 6 8 -2 7 3 ); Tentative
[A.S.T.M.] Specifications for Chromium-Nickel-Iron Alloy Castings (25-12  
Class) for High-Temperature Service (B190-45T). —■—  (ibid., 6 7 5 -6 8 0 ); 
Tentative [A.S.T.M.] Specifications for Nickel-Chromium-Iron Alloy Castings
(35-15 Class) for High-Temperature Service (B207-46T).  ------  (ibid., 681-
6 8 3 ) ; Tentative [A.S.T.M.] Method of Test for Effect of Controlled Atmospheres 
Upon Alloys in Electric Furnaces (B181-43T).  (ibid., 684r-687); Tenta­
tive [A.S.T.M.] Method of Test for Density of Fine Wire and Ribbon for
Electronic Devices (B180-45T).  (ibid., 6 9 4 -6 9 6 ); Tentative [A.S.T.M.]
Method of Test for Temper of Strip and Sheet Metals for Electronic Devices
(B155-45T).  (ibid., 697-698); Tentative [A.S.T.M.] Methods of Testing
Lateral Wire for Grids of Electronic Devices (B156-42T).  (ibid., 699-
700); Tentative [A.S.T.M.] Methods of Testing Wire for Supports Used in
Electronic Devices and Lamps (B157-45T).  (ibid., 701 -7 0 3 ); Tentative
[A.S.T.M.] Method of Test for Strength of Welded Joints of Lead Wires for
Electronic Devices and Lamps (B203-45T).  (ibid., 704r-705); Tentative
[A.S.T.M.] Method of Test for Surface Flaws in Tungsten Seal Rod and Wire 
(B204-45T).  (ibid., 7 0 6 -7 0 7 ); Tentative [A.S.T.M.] Method of Test for

K
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Diameter by Weighing of Fine Wires Used in Electronic Devices and Lamps
(B205-45T).  (ibid., 7 0 8 -7 1 0 ); Tentative [A.S.T.M.] Method of Life Test
of Electrical-Contact Materials (B182-46T).  (ibid., 711-718); Tentative
[A.S.T.M.] Method of Test for Equivalent Yield Stress of Thermostat Metals
(B191-44T).  (ibid., 719-722).

P O W D E R  M E T A L L U R G Y
Tentative [A.S.T.M.] Specifications for Metal-Powder Sintered Bearings (Oil-

Impregnated) (B202—45T).  (Book o f A .S .T .M . Standards, 1946, (P t. 1b ),
723 -7 2 7 ); Tentative [A.S.T.M.] Method of Test for Apparent Density of Metal
Powders (B212-46T). ------- (ibid., 7 2 8 -7 2 9 ); Tentative [A.S.T.M.] Method
of Test for Flow Rate of Metal Powders (B213-46T).  (ibid., 73 0 -7 3 1 );
Tentative [A.S.T.M.] Method of Sampling Finished Lots of Metal Powders
(B215-46T). ------  (ibid., 7 3 2 -7 3 3 ); Tentative [A.S.T.M.] Method of Test
for Sieve Analysis of Granular Metal Powders (B214-46T). ------  (ibid.,
734 -7 3 6 ); Standard [A.S.T.M.] Specifications for Sieves for Testing Purposes
(E ll-3 9 ) .  (ibid., 279 -2 8 5 ); Standard [A.S.T.M.] Definition of the Term
Screen (Sieve) (E13-42).  (ibid., 286).

E L E C T R O D E P O S IT IO N
Tentative [A.S.T.M.] Specifications for Electrodeposited Coatings of Zinc on 

Steel (A164-40T). —  (Book o f A .S .T .M . Standards, 1946, (P t. 1b ), 7 3 7 -7 3 9 ;
Tentative [A.S.T.M] Specifications for Electrodeposited Coatings of Cadmium 
on Steel (A165 40T). —  (ibid., 7 4 0 -7 4 2 ); Tentative [A.S.T.M.] Specifica­
tions for Electrodeposited Coatings of Nickel and Chromium on Steel (A 166- 
45T).  (ibid., 7 4 3 -7 4 6 ); Tentative [A.S.T.M.] Specifications for Electro­
deposited Coatings of Nickel and Chromium on Zinc and Zinc-Base Alloys
(B142-45T). ------- (ibid., 747-750); Tentative [A.S.T.M.] Specifications for
Electrodeposited Coatings of Lead on Steel (B200-45T). ------- (ibid., 751-
7 5 4 ); Tentative [A.S.T.M.] Specifications for Chromate Finishes on Electro­
deposited Zinc, Hot-Dipped Galvanized and Zinc Die-Cast Surfaces (B201-45T). 
 (ibid., 7 5 5 -7 5 6 ); Tentative [A.S.T.M.] Methods of Test for Local Thick­
ness of Electrodeposited Coatings (A219-45T).     (ibid., 757-763); Tenta­
tive [A.S.T.M.] Recommended Practice for Chromium Plating on Steel for
Engineering Use (B177-45T). ------- (ibid., 764--768); Tentative [A.S.T.M.]
Recommended Practice for Preparation of Low-Carbon Steel for Electroplating
(B183-43T).    (ibid., 769-772); Tentative [A.S.T.M.] Method of Salt-
Spray (Fog) Testing (B117 44T).  (ibid., 773-779); Standard [A.S.T.M.]
Specifications for Electrodeposited Coatings of Nickel and Chromium on Copper 
and Copper-Base Alloys (B141-45).  (ibid., 274-276).

P R A C T IC E S  A N D  D E F I N I T I O N S
Tentative [A.S.T.M.] Methods of Preparation of Metallographic Specimens 

(E3-46T). —  (Book o f A .S .T .M . Standards, 1946, (P t. 1 b ), 8 14 -8 5 9 ); Tenta­
tive [A.S.T.M.] Recommended Practice for Identification of Crystalline Materials
by the Hanawalt X-Ray Diffraction Method (E43-46T). ------- (ibid., 865-
871); Tentative [A.S.T.M.] Methods of Compression Testing of Metallic
Materials (E9-46T).  (ibid., 873-876); Tentative [A.S.T.M.] Methods of
Impact Testing of Metallic Materials (E23-41T). ------  (ibid., 87 7 -8 9 0 );
Tentative [A.S.T.M.] Recommended Practices for Designation of Numerical
Requirements in Standards (E29-40T). ------- (ibid., 891 -8 9 8 ); Standard
[A.S.T.M.] Definitions of Terms Relating to Metallography (E7-27).  -
(ibid., 277-278); Standard [A.S.T.M.] Methods of Verification of Testing
Machines (E4-36). -------  (ibid., 287 -2 9 5 ); Standard [A.S.T.M.] Methods of
Tension Testing of Metallic Materials (E8-46).  (ibid., 296 -3 0 7 ); Standard
[A.S.T.M.] Method of Test for Brinell Hardness of Metallic Materials (E 10-
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27).  {ibid., 3 0 8 -3 1 3 ); Standard [A.S.T.M.] Methods of Test for Rockwell
Hardness and Rockwell Superficial Hardness of Metallic Materials (E18-42).
 (ibid., 314-323); Standard [A.S.T.M.] Method of Bend Testing for Ductility
of Metals (E16-39). ------  (ibid., 327-328); Standard [A.S.T.M.] Definitions
of Terms Relating to Methods of Testing (E6-36). ------  (ibid., 329-333);
Standard [A.S.T.M.] Definitions of Terms Relating to Rheological Properties of
Mutter (E24-42).   (ibid., 334); Standard [A.S.T.M.] Definitions of
Terms Relating to Heat-Treatment of Metals (E44-43).  (ibid., 335-339).

X X III.— MISCELLANEOUS

Aluminium Developments. Some Aspects of Progress. S. A. J .  Sage 
(M etallurgia, 1947, 35, (208), 193—196; correspondence, (210), ¿97).— W ar­
tim e  technical progress in  th e  e x trac tio n  an d  fab ricatio n  o f a lum inium  is 
review ed. I t  was found  possible to  produce a lum inium  o f 99-997%  p u rity  
fo r h ig h -stren g th  alloys, o f w hich new  varie ties were developed. These could 
he  clad  w ith  h ig h -p u rity  a lum inium  or a  1% -zinc alloy, to  p rev en t corrosion. 
O th er n o tab le  developm ents w ere in  th e  field o f  surface finishing, X -ray  
inspection  technique, a n d  rolling.— M. A. V.

Digest of Specifications for Zinc and Zinc Alloys. R o b e rt S. B urpo , J r .  
(M aterials and M ethods, 1947, 25, (1), 117).— D a ta  sheet.— J .  L . T.

*An Illusion of Size [of Metallic Coins]. R o b ert W eil (P hil. M ag., 1947, 
[vii], 37, (272), 643-648).— According to  L oew enstein (Nature, 1 9 4 5 ,155, 672), 
b rig h t a n d  dull th reep en n y  pieces app ear to  differ in  size, th e  du ller being th e  
larger. A  w hite  background  is sa id  to  in v ert th e  phenom enon, while a  d a rk  
o r n e u tra l background  shows i t  m ore clearly. H a rtrid g e  (Nature, 1945, 156, 
118) suggested  a  physical exp lanation , a n d  criticized in te rp re ta tio n s  based  on 
psychological grounds. The effect is exam ined  for different coins un d er 
different conditions o f  illum ination , background , surface condition, &c., using 
a  n u m b er o f independen t observers. I t  is im probable  th a t  th e  effects 
can be explained b y  considering th e  w ay  in  w hich th e  edges o f th e  coin en te r 
in to  th e  problem , an d  L oew enstein’s suggestion o f a  psychological basis for th e  
phenom enon m u st be considered fu rth e r.— W . H .-R .

Metals, Minerals, and Research. Clyde W illiam s (Trans. Canad. In st.  
M in . M et., 1947, 50, 131-137 (in Canad. M in . M et. B u ll., 1947, (419)); an d  
M in . and M et., 1947, 28, (483), 140-143).— A n address. W . reviews m eta l­
lurgical advances m ade during  th e  w ar a n d  em phasizes th e  im portance o f 
research  in  th e  fu tu re .— N . B . V.

Industrial Research. (Sir) Clifford P a terso n  (Engineer, 1947, 183, (4755), 
215).— A speech a t  th e  1947 an n u al luncheon o f th e  P a rliam en ta ry  and  
Scientific C om m ittee.— J .  L . T.

The Metallurgist Aids the Chemist. L . Sanderson (M achinery Lloyd, 
1946, 18, (24), 103-105).— S. sum m arizes m any  w ar-tim e developm ents, 
including th e  developm ent o f a  new  gas-tu rb ine alloy  containing chrom ium  
33-3, m olybdenum  30-8, a n d  iron  35-9% . Zinc in  co n tac t w ith  steel a t  high 
tem p , causes ra p id  corrosion. P liab ility  o f ho t-d ipped  zinc coatings on steel 
is im proved by  a n  in itia l roughening of th e  steel surface. A  b rillian t m u lti­
coloured e lectrop late  has been ob tained  from  a  solu tion  of 20 g ./l. am m onium  
m olybdate  w ith  1 g ./l. sodium  cyanide. Adhesion of t in  bearings is im proved 
by  th e  in itia l tin n in g  o f th e  steel backing piece w ith  a  solid solution of t i n -  
a n tim o n y  com pound in  lead, w hich is capable o f dissolving up  to  7%  iron.

— H . P l .
Isotopes in Chemistry and Metallurgy. H ugh  S. Taylor (M etal Progress, 

1946, 49, (6), 1207-1208).— U rey ’s discovery o f th e  heavy  isotope o f hydrogen 
led  to  ra p id  developm ents in  th is  field, 277 stab le  isotopes, 9 n a tu ra lly  occurring
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radio-elem ents, a n d  370 isotopes in  w hich th e  p roduct nucleus was n o t stab le  
hav ing  been observed by  1940. Large-scale separa tion  o f isotopes o f b o th  
lig h t a n d  heav y  elem ents was achieved during  th e  w ar on a n  in dustria l scale, 
a n d  th e  corresponding separations o f  in te rm ed iate  stab le  isotopes should also 
becom e practicab le . N eutrons, now  available as a  re su lt o f  nuclear-fission 
processes, m ay  in  fu tu re  be used for th e  bom bardm ent o f atom s. A pplications 
o f  isotopes include : (1) th e  elucidation  o f th e  m echanism  o f th e  am m onia 
synthesis a n d  o f th e  role o f ca ta ly sts  in  synthesizing hydrocarbons ; (2) 
th e  use o f  radio-active  isotopes in  trac e r techniques, e.g. in  investigating  
reactions betw een gases a n d  solids, grain-grow th, diffusion th ro u g h  lattices 
a n d  along crystal boundaries, alloy struc tu res, &.c. ; (3) in  in d ustria l analysis, 
especially in  au to m atic  a n d  recording m ethods, problem s o f fuel flow, an d  low- 
pressure work, e.g. in trac in g  leaks.— P . R .

Physics ; Aeronautical Investigations ; Industrial Chemistry ; Radio- 
Physics; Lubricants and Bearings; Building Materials Research; Other
Investigations. ------- (19th A n n . R ep. Council Sci. Indust. Research, Australia,
1945, 90-128).— A sta te m en t is m ade o f all th e  researches conducted  for th e  
A ustra lian  Council for Scientific a n d  In d u str ia l R esearch during  1945, a n d  
accounts are given o f w ork in  progress. N o deta iled  resu lts  are given, b u t a  
bibliography dealing w ith  th e  resu lts  o f th e  research is included.— H . J .  A.

Autumn Meeting oî the Société Française de Métallurgie (Paris, October
1946).   (Tech. Moderne, 1947, 39, (5/6), 101-104).— Sum m aries o f these
papers are  given : A . Jaquerod, “  D eviations from  H ooke’s L aw  ; a  M ethod to  
D eterm ine Them  E xperim en tally  ”  ; L . Quillet, “  Influence o f S tru c tu re  a n d  
Chemical Com position on th e  D am ping C apacity  o f  Some Copper A lloys ”  ; 
P . Lacombe, “  On a  New M ethod o f P reparing  Single C rystals o f S uper-P urity  
A lum inium  ”  ; P . Lacombe a n d  L . Beaujard, “  C ontribu tion  to  th e  M icro­
graphie S tu d y  o f th e  H arden ing  a n d  R ecrysta lliza tion  o f Super-Pure  A lu­
m inium  ”  ; J .  Hérenguel, “  S tu d y  o f th e  In te rg ra n u la r Cohesion o f Al—Zn—Mg 
Alloys. I t s  R ela tion  to  Corrosion un d er T ension ” ; P . M orize, P . Lacombe, 
an d  Q. Chaudron, “  The Physico-Chem ical P roperties o f E lectro ly tically  
Polished Surfaces ”  ; L . Jenicek, “  E xperim en tal S tu d y  of M etallic Diffusion 
by  th e  Therm om agnetic  M ethod ”  ; M . Paie, “  X -R ay  S tu d y  o f th e  S tru c tu re  
o f  A l-P b  a n d  A l-P b -M g  Alloys ” .— J .  L . T.

New Metals ior Old. (Sir) E dw ard  A ppleton  (J . In st. B rit. F ound., 1947,1 , 
(5), 40-42  ; also Found. Trade J . ,  1947, 82, (1608), 185-191 ; an d  Engineering, 
1947, 164, (4251), 69; (4252), 90-91).— The 1947 E d w ard  W illiam s L ecture  
to  th e  In s titu te  o f B ritish  E oundrym en.— J .  E . G.

Presidential Address [to the Institute of British Foundrymen]. Percy  H. 
W ilson (Found. Trade J . ,  1947, 82, (1607), 163-166; an d  Engineering, 1947, 
164, (4250), 30-31).— J .  E . G.
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revision.) D em y 8vo. P p . 10. 1947. L o n d o n : The In s titu tio n ,
28 V ictoria  S t., S.W . 1. (2s., p o st free.)

*British Standards Institution. B ritish  Standard Specification fo r  Copper 
Tubes to be B uried  Underground. (No. 1386.) D em y 8vo. P p . 8. 
1947. L o n d o n : T he In s titu tio n , 28 V ictoria  S t., S.W . 1. (2s.,
p o st free.)

*British Standards Institution. B ritish  Standard Specification fo r Hard- 
D rawn Copper Conductors fo r  Overhead Transm ission  Purposes. 
(No. 125.) (Second revision.) D em y 8vo. P p . 16. 1947. L ondon :
T he In s ti tu tio n , 28, V ictoria  S t., S.W . 1. (2s., p o st free.)

Conway, H. D. A ircraft Strength o f M aterials. D em y 8vo. P p . v iii +  256, 
w ith  154 figures. 1947. L ondon : C hapm an a n d  H a ll, L td . (21s.)

*Design and Research Centre for the Gold, Silver, and Jewellery Industries.
Report 1946-7 . Cr. 4 to . P p . 23. 1947. L o n d o n : G oldsm iths’
H a ll, P o s te r  Lane, Cheapside, E .C. 2. (n.p.)

*Directory. The B ritish  Non-Ferrous M etals Directory, 1947. Cr. 8vo. 
P p . 224. 1947. L ondon : M etal In fo rm atio n  B ureau, L td ., Princes
H ouse, 39 Je rm y n  S t., S.W . 1. (5s., p o st free.)

*Directory. The M etal B ulle tin 's B ritish  Iro n  and Steel Directory, 1947. 
Cr. 8vo. P p . 224. 1947. L ondon : M etal In fo rm ation  B ureau, L td ., 
P rinces H ouse, 39 Je rm y n  S t., S.W . 1. (5s., p o st free.)

Greenwood, H. W. M etal Powders and Powder M etallurgy. D em y 8vo. 
P p . 23. 1946. L ondon : Pow der M etallurgy, L td .

Hageman, W. D ie Deutsche Presse 1946, Zeitungen und  Zeitschriften von 
Heute. Katalog der Vier-Zonen-Presseschau, M arl und  Dortmund.
1946. R ocklinghausen : V erlag B itte r.

*Holm, R agnar. Electric Contacts. 23 X 16 cm . P p . xv i +  398, w ith  n u m er­
ous illu stra tio n s. 1946. S tockholm  : H ugo Gebers Pörlag . (45 kr.)

*De Ment, Jack, and H. C. Dake. Rarer M etals. D em y 8vo. P p . x iv  +  392, 
w ith  38 illu stra tio n s. 1946. B rooklyn, N .Y . : Chemical Publishing 
C om pany, In c . ($7.50.)

XX V.— BOOK REVIEW S

Introduction to Electron Optics. The Production, Propagation, and Focusing 
of Electron Beams. B y V. E . C osslett. Med. 8vo. P p . xii +  272, w ith  
155 illu stra tio n s. 1946. O xford : C larendon Press. (20s. ne t.)
I n  th e se  d ay s , I t  Is im possib le  to  w an d e r v e ry  Ja r a iie ld  in  R esea rch  o r  In d u s try  w ith o u t 

com ing  ac ro ss  som e electron ic dev ice o r  o th e r do ing  v e ry  usefu l w o rk . T he ap p earan ce  of a  book 
o f  th is  ty p e  a b o u t  e lec tron  o p tics  is the refo re  to  b e  sincerely  w elcom ed. W hen  review ing a  
b o o k  fo r  a  m e ta llu rg ica l jo u rn a l, th e  review er is exp ec ted  to  in d ica te  w h e th e r i t  is a  good book , 
a n d  w h e th e r  i t  is of p r im a ry  in te re s t to  th e  b u lk  of th e  m e ta llu rg ica l profession. T he answ ers 
to  th e se  tw o  q u es tio n s  in  th e  p re sen t case a re  respectively  “  Y es ’ ’ a n d  “  N o ” . T he book  is 
w r i t t e n  p r im a rily  fo r s tu d e n ts  of physics, a n d  is b ased  upo n  a  series of lec tu res  g iven  a t  O xford 
to  u n d e rg ra d u a te s  in  th e ir  fina l y e a r  of th e  H o nour School of P hysics. T he tre a tm e n t is
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in te rm e d ia te  b e tw een  th a t  u sua lly  a d o p te d  in  th e  m o s t com prehensive tre a tises , a n d  th a t  found  
in  sh o rt m onographs fo r read e rs  w ho a re  a lread y  fam ilia r  w ith  th e  fu n d am en ta ls  of th e  sub jec t, 
a n d  th u s  fills a  gap  in  th e  l i te ra tu re  prev iously  ava ilab le  to  s tu d e n ts . T hough n o t excessively 
m a th em a tic a l, th e  book  assum es a  good g round ing  in  th e  calculus.

I n  th e  firs t 147 pages, th e  fu n d am en ta ls  of th e  th e o ry  of elec tron  m o tion  in  electrom agnetic  
a n d  e lec tro s ta tic  fields a re  carefu lly  a n d  ad e q u a te ly  p resen ted . T he cha rac te ris tic s  of the  
e lec trom agnetic  a n d  e lec tro s ta tic  lenses a re  d iscussed , a n d  m e th o d s of ca lcu la ting  th e  field 
d is tr ib u tio n  in  such lenses, a n d  th e  p a th  of an  electron  su b jec t to  these  fields, a re  given. E x cep t 
fo r re la tiv e ly  sim ple cases, th e  m a th em atic s  is p roh ib itive ly  com plicated , so th a t  use m u s t be 
m a d e  of ex p e rim en ta l m easu rem en ts w ith  m odels such  a s  th e  e lec tro ly tic  tro u g h  a n d  th e  
g ra v ita tio n a l m odel, w hich  a re  in te res tin g ly  described . E lec trom agnetic  a n d  e lec tro sta tic  
focusing  a re  considered  in d e ta il, to g e th e r w ith  th e  d e te rm in a tio n  of focal leng ths.

Im ages form ed b y  elec tron  lenses a re  su b jec t to  a  n u m b er of ab e rra tio n s . T h e  book 
con ta in s  a  ve ry  c lea r tre a tm e n t of th e  genera l p rob lem , w ith  specific sections on spherical 
a n d  ch ro m atic  ab e rra tio n s , d is to rtio n , cu rv a tu re  of th e  field a n d  as tig m atism , a n d  com a; 
th e re  is a  b rief discussion of th e  p rob lem  of co rrec tion . T o  each  c h a p te r  is ap p en d ed  a  biblio­
graphy  fo r th e  s tu d e n t w ho w ishes to  go in to  th e  su b jec t m ore deeply .

T h e  rem ain d er of th e  book (som e 120 pages) is dev o ted  to  a  d escrip tion  of a  selection  of the  
m an y  m o d em  in d u s tr ia l a n d  research  app liances  w hich rely  on  e lectron  op tics, inc lud ing  th e  
elec tron  m icroscope, e lec tron -d iffrac tion  a p p a ra tu s , a n d  th e  ca th o d e-ray  tu b e  H ere  th e  
tre a tm e n t ap p ears  to  b e  occasionally  too  superficial, b u t  th e  te x t  is in te res tin g  th ro u g h o u t. 
T he read e r w ho is n o t too  u p  to  d a te  in  h is  know ledge of th e  ju n io r m em bers of th e  “ th ingum m y- 
tro n  ”  fam ily  w ill be in tro d u ced  to  severa l of th e m  here . T h e  rev iew er m u s t confess (though  
h a rd ly  w ith  sham e, since i t  does n o t  sound  too  respectab le ) th a t  he him self h a d  never m e t th e  
“  R h u m b a tro n  ” . D evices used  in  ra d a r  a n d  te lev ision  a re  also  inc luded.

A n  A ppend ix  of 14 pages is dev o ted  to  th e  m a in  p rincip les of th e  H am ilto n ian  m a th em a tic a l 
m e thods, since these  affo rd  one of th e  m o s t useful ap p roaches  to  ad v a n ced  e lec tro -op tica l 
theo ry .

While the book is really a  relatively detailed introduction for the physics student, i t  is well 
w orth the study of the general scientific reader who has an  in terest in the subject of electron 
optics. Research workers in any branch of science who have to employ electronic devices in 
their work will also find the book useful, though detailed monographs on the use of the more 
usual electronic tools are in m ost cases already available.— G. V. R aynor.

Thorpe’s Dictionary of Applied Chemistry. E d ited  by  M. A. W hiteley. 
F o u rth  ed ition  (revised a n d  enlarged). Vol. VIII.— Meth.-Oils, Essential. 
W ith  a n  index  by  J .  N . G oldsm ith. Med. 8vo. Pp . v iii +  679, illu stra ted .
1947. L ondon : Longm ans, Green, a n d  Com pany, L td . (805. net.)
T h e  new  ed itio n  of “  T ho rpe  ” , com pletely  rew ritten , goes from  s tre n g th  to  s tren g th . 

T he p re sen t vo lum e will, no d o u b t, ap p e a l p a rtic u la r ly  to  organ ic chem ists  fo r i ts  m aste rly  
m onographs on  m e th y la n th race n e  (35 pp .) a n d  n ap h th a len e  (176 p p .) ;  b u t  ev e ry  m eta llu rg ica l 
chem ist w ill find th e  a rtic le s  on  d ro p  reac tions  in  m icrochem istry  a n d  on m icrochem ical op era ­
tions  (by  P ro f. L . S. T heobald  a n d  th e  la te  W . F . B oston , respectively) f irs t- ra te  a s  a u th o rita tiv e  
u p -to -d a te  su rveys of th is  im p o r ta n t field of ana ly sis . T he m onograph  on  “  m inerals  an d  
X -ray  ana ly sis  ” , b y  D r. F . A. B an n iste r , is  a  m odel of conciseness a n d  inc ludes a  com prehensive 
a n n o ta te d  ta b le , com piled  from  th e  l i te ra tu re  u p  to  th e  en d  of 1940, w ith  X -ray  d a ta  of a b o u t 
300 m inerals. T here is a n  excellen t a c co u n t of th e  elec tron  m icroscope b y  P ro f. E . F . B u rto n , 
b u t  o p tica l m icroscopy, som ew hat su rp rising ly , is n o t  tre a te d . P ro f. B y ron  A. Soule, of th e  
U n ivers ity  of M ichigan, co n trib u te s  a n  artic le  on  n o m encla tu re  a n d  chem ical l i te ra tu re  w hich 
w ill, i t  m a y  b e  hoped , be w idely  re a d . T h e  s tr ic tly  m eta llu rg ica l en tries  inc lude  artic les  on  
m olybdenum , “  M onel ”  m e ta l, a n d  n ickel, a n d  ap p ear, o n  th e  w hole, to  be a d e q u a te ; a lthough  
th a t  on  m o lybdenum  is n o t as  up  to  d a te  as  m ig h t be  expected  a n d  con ta in s  som e loose w riting  
a n d  a  few  curious s ta tem e n ts . I t  is, fo r in s tance , n o t easy  to  u n d e rs ta n d  w hy  “  rap id  h ea tin g  ”  
shou ld  be a  ch a ra c te ris tic  of a  m olybdenum -w ound  fu rn a c e ; a n d  a lth o u g h  m olybdenum  m ay  
h av e  been  p roposed b y  som e ea rly  e n th u sia s t fo r jew ellery  purposes, i t  is ce rta in ly  n o t genera lly  
regarded  as  a  good su b s t itu te  fo r p la tin u m . These a re  ve ry  m ino r m a tte rs , h o w ev e r; th is  is a  
m o s t excellen t vo lum e.— J .  C. Chaston
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