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WHAT, AGAIN
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For the economical production of tubes with absolutely 
uniform wall thickness we supply
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THE IDEAL ZINC-BASE 
DIE-CASTING ALLOYS

T he various grades o f  “ M a z a k ” are manufac
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will be gladly given as to  th e  alloy best  suited  

to  any particular problem .
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Alloys  Limited.
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A PART OF THE NEW  

G.E.C. ELECTRIC FURNACE 

PLANT AT THE FAMOUS  

COURTYBELLA W O R K S  

O F TH E W H IT E H E A D  

IRON A N D  STEEL CO., 

LTD., NEW PORT.

The C on tro l  Boards.

Four of the new  C.E.C. electric furnaces are shown here, together with 

recuperative chambers and 3 2  Grünewald pots. This plant is producing 

perfect and uniformly annealed strip with a thoroughly bright finish.

The G.E.C. process enables strip to be delivered direct from furnace to 

customer at a cost competing with that of any other process.

Advt. of T h e  General Electric Co., L td ., M agnet House, Kingsway, London, W .C . 2
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HARDNESS OF METALS
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By P. L. TEED, A.R.S.M., M.I.M.M. (of Messrs. Vickers (Aviation), Ltd.)

DURALUMIN AND ITS HEAT-TREATMENT
C O N T E N T S .— In t r o d u c to r y — D e v e lo p m e n t  o f  D u ra lu m in — Fu nc t io n  o f  C o n s t i tu e n ts — A g e -H a rd e n in g  
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CHARLES GRIFFIN  &  CO ., LTD., 4 2  D rury Lane, London, W .C .2 .

THE UNIVERSITY OF SHEFFIELD

FACULTY OF METALLURGY

Professor . . . J. H. A N D R E W , D.Sc.

T HE D epartm ent of M etallurgy, situated in the centre of the  
steel industry, is specially equipped for instruction in the  

M etallurgy of Iron and Steel, Non-ferrous M etallurgy and Foundry  
Science. T he course extends over three years for the Pass Degree 
of B.Met., and four years for the Degree w ith  Honours. T he labora
tories include a thoroughly equipped foundry for Iron and Steel and 
N on-ferrous M etallurgy; and all facilities for heat-treatm ent are 
provided. T h e research laboratories are equipped for thermal, 
micrographical, m agnetic and mechanical investigation of metals, 
and for X-ray analysis. T here is also a large-scale plant for the  
cold-working of metals. T he D epartm ent also includes a special 
laboratory for the testing and investigation of refractory materials. 
T he higher degrees of M.Met., D.Met., and Ph.D. are awarded. Appli
cations for admission should be made to  the Professor.

W .  M .  G I B B O N S ,  
R e g is tra r .
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PRISM MAGNIFIERS
with wide field of view

Inexpensive instruments for the 

examination of metal surfaces, 

fractures, welding seams, re
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High pow er body for magnifications
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Interchangeable stands for all types of work

W riie fo r  Cata logue to:

E. LEITZ (LONDON), 20  MORTIMER ST., W.1
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TOWN GAS IN  THE HEAT-TREATMENT OF STEEL
Its advantages in obtaining consistent results.

[From “ The Heat Treatment o f  Steel.")

T h e  te r m  “  h e a t - t r e a tm e n t  of s te e l  ”  c o v e rs  a  w id e  v a r ie ty  o f p ro cesses , 
th e  r e q u i re m e n ts  o f w h ic h  w i th  r e g a r d  to  t e m p e r a tu r e ,  f u rn a c e  a tm o s p h e re ,  
t im e  of s o a k in g  i n  th e  fu rn a c e , & c., n e c e s sa r i ly  d iffe r  c o n s id e ra b ly , i h e  
ch o ice  of fu e l fo r  a n y  g iv e n  o p e ra t io n  m u s t  th e re fo re  d e p e n d  la rg e ly  on  
c o n d i t io n s  r e la t in g  t o  t h a t  o p e ra t io n  a lo n e . I t  c a n n o t  b e  to o  h ig h ly  
s t r e s s e d ,  h o w e v e r , t h a t  t h e  ch o ice  o f a  fu e l so le ly  o n  th e  c o s t  p e r  B .T h .U .,  
d o es  n o t  e n s u re  th e  se le c tio n  o f th e  m o s t  eco n o m ic  fu e l, s in c e  i t  ta k e s  n o  
a c c o u n t  o f  f a u l ty  w o rk , t o  s a y  n o th in g  o f a d d i t io n a l  la b o u r ,  p l a n t  r e p la c e 
m e n ts  a n d  o th e r  f a c to r s  w h ic h  m u s t  b e  t a k e n  in to  a c c o u n t  in  a r r iv in g  a t  
t h e  t o t a l  c o s t  o f t h e  o p e ra t io n .  I t  is th e  g ro w in g  r e a l iz a t io n  t h a t  th e  o n ly  
t r u e  c r i te r io n  is  th e  q u a l i ty  a n d  c o s t  of th e  f in ish e d  a r t ic le  t h a t  is  la rg e ly  
re sp o n s ib le  fo r  th e  in c re a s in g  u se  o f to w n  g a s  in  th e  v a r io u s  h e a t - t r e a tm e n t  
p ro cesses .

Furnace requirem ents in heat-treatm ent.
I n  g e n e ra l  th e  c h ie f  r e q u i re m e n ts  o f a  f u rn a c e  fo r  h e a t - t r e a tm e n t  m a y  b e  

s e t  o u t  a s  fo llow s :
(1) The provision o f a definite temperature , which w ill not vary beyond certain  

defined lim its.  , ,
(2) The maintenance o f a un iform  or suitably graded temperature throughout 

the fu rnace  chamber, fo r  any  desired time.
(3) R eliability  and ease o f control, requiring the m in im u m  o f attention ; and  

low maintenance costs.
(4) Ease and speed in  heating u p  the fu rnace  to the required temperature.
(5) The provision o f a suitable and controllable atmosphere w ith in  the furnace  

chamber in  order to ensure any  desired effect on the surface o f the metal 
treated. . .

(6 ) The maintenance o f a clean shop w ith good working conditions.

A c c u ra te  c o n tro l  o f th e  te m p e r a tu r e  to  w h ic h  th e  s te e l  is h e a te d  in  a n y  
h e a t - t r e a tm e n t  p ro c e ss  is  a n  o b v io u s  n e c e s s i ty . T h e  p e rm iss ib le  to le ra n c e  
v a r ie s  w i th  t h e  d if fe re n t  p ro c e sse s , b u t  fo r  a c c u r a te  w o rk  a  to le ra n c e  ol 

5 ° C. m a y  b e  re g a rd e d  a s  a d e q u a te .  A c c u ra c y  of th is  o rd e r  is a t t a i n 
a b le  in  p r o p e r ly  d e s ig n e d  m o d e rn  g a s  fu rn a c e s  e sp e c ia lly  w h e n  a u to m a t ic  
te m p e r a tu r e  c o n tro l  is  u se d . U n f o r tu n a te ly  i t  is  n o t  su ff ic ien t t h a t  th e  
p y r o m e te r  r e a d in g  sh o u ld  r e m a in  w i th in  th e  p re s c r ib e d  lim its ,  i n e  load  
is w h a t  m a t t e r s  a n d  u n le s s  a l l  p a r t s  of th e  lo a d  a r e  m a in ta in e d  w i th in  th o s e  
l im its  th e  q u a l i ty  o f t h e  p r o d u c t  w ill su ffe r. U n ifo rm i ty  of te m p e r a tu r e  
c a n  o n ly  b e  o b ta in e d  b y  c a re fu l  f u rn a c e  d e s ig n  a n d  a c c u ra te  a d ju s tm e n t  
of a l l  b u rn e r s  a n d  flues. T h e se  a d ju s tm e n ts  w ill o n ly  r e m a in  a c c u ra te  it 
th e  fu e l c h a ra c te r i s t ic s  a re  u n ifo rm  a n d  h e n c e  th e  im p o r ta n c e  o f u s in g  a  
h ig h -g ra d e  fu e l. I t  is  a  g r e a t  a d v a n ta g e  o f to w n  g a s  t h a t  i t  c a n  b e  b u r n t  
in  b u r n e r s  o f a lm o s t  a n y  size so t h a t  w h e re  i t  is  d ifficu lt to  o b ta in  th e  
r e q u i re d  h e a t  d i s t r ib u t io n  w i th  o n e  b u r n e r  o r  c o m b u s tio n  c h a m b e r ,  i t  is 
p o ss ib le  to  u se  a  n u m b e r  of b u rn e rs ,  e a c h  s e p a ra te ly  a d ju s ta b le .  I t  w o rk  
is  to  b e  c a r r ie d  o u t  to  sc h e d u le  w i th  th e  m in im u m  of w a s te ,  f u rn a c e s  m u s t  
b e  r e l ia b le  in  th e m s e lv e s  a n d  d e p e n d  a s  l i t t l e  a s  p o ss ib le  o n  th e  h u m a n  
e le m e n t  w h ic h  is  a lw a y s  lia b le  t o  e r ro r .  I f  th e  fu rn a c e s  a re  to  b e  re l ie d  on  
th e  re l ia b i l i ty  o f th e  fu e l s u p p ly  is  o f th e  f i r s t  im p o r ta n c e .  T o w n  g a s  is 
th e  m o s t  r e l ia b le  of fu e ls .

I n  h e a t - t r e a tm e n t  a tm o s p h e re ,  c o n tro l  m a y  b e  a s  im p o r t a n t  a s  te m p e r 
a t u r e  c o n tro l ,  a n d  is  m o re  e a s i ly  o b ta in e d  w i th  to w n  g a s  t h a n  w i th  a n y
o th e r  fu e l. . ,

A  s to re  o f in v a lu a b le  in fo rm a t io n  o n  th e  h e a t - t r e a tm e n t  o t s te e l  a n d  on  
fu rn a c e  p ra c t ic e  is  c o n ta in e d  in  th e  t r e a t i s e  is s u e d  b y  th e  B r i t i s h  C o m m erc ia l 
G as  A s so c ia t io n  e n t i t l e d  “  T h e  H e a t  T r e a tm e n t  o f S te e l .”  I t  is  is su e d  q u i te  
f ree  o n  a p p l ic a t io n  t o  th e  A s so c ia t io n ’s a d d re s s , 1 G ro sv e n o r  P la c e , S .W .I .

A ll n e e d in g  e x p e r t  a d v ic e  o n  fu rn a c e  p r a c t ic e  s h o u ld  w r i te  t o  th e  A sso c ia 
t i o n  w h o  w ill p u t  th e  in q u i re r  in  to u c h  w i th  th e  b o d y  b e s t  e q u ip p e d  to  

a s s is t  h im .
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PRECIOUS METALS
A New Publication.

An interesting booklet has recently been published 
by Johnson, M atthey & Co., Limited, which contains a 
considerable am ount of inform ation regarding the 
various products and services offered by  their 

organization.

The requirem ents of various trades have been drawn 
up under separate headings, and it is intriguing to 
discover the  num ber of industries which need to  make 
use of the  precious m etals or the ir alloys in one form 

or another.

On perusal of the  pages of this booklet it  is leadily 
conceivable th a t  there are m any products and processes 
in  modern industry  where problems of destructability 
due to  corrosion, erosion, or influence of heat have been 
solved by the  application of silver, platinum , or precious 

m etal alloys.

A section of the  publication is devoted to  the  
products supplied for scientific and research organiza
tion, and this includes references to  the  various types of 
p latinum  laboratory apparatus for which the  name of 
Johnson M atthey is known throughout the  world.

Notes on the  history of the  Johnson M atthey 
organization show how it has developed from the d a \s  
of Queen Anne to  the  present day. Copies of the 
booklet m ay be obtained upon request from the  

H ead Office, H a tto n  Garden, London, E .C .l.

x v ii i



E d it o r ia l  O f f i c e : 

36 V ic to r ia  S tre e t ,  
L o n d o n , S .W .l .

T H E

Te l e p h o n e  :

V ic to ria  2320.

Editor :
G . S H A W  SC< 

M .Sc., F .O .IÄ O ’

M onthly Journal o f the

TITUTE OF 
P e t a l sB">LlOTEKi

A d v e r t is in g  
D e p a r t m e n t  :

T . G . Sc o tt  «fe So n , 
L td .,

63 L u d g a te  H i l l ,  
L o n d o n , E .C .4 . 

T e l e p h o n e  :
C i ty  4211 (2 lines). 

Assistant Editor:
S . O. G U IL L A N .

V o lu m e  3 Í E C E M B E R ,  1 9 3 6 P a r t  12

CONTENTS
In s titu te  N ew s and  A nnouncem en ts . . .

P ersonal N o tes . . . . . . .

L ocal Sections N ew s . . . . . .

M eetings o f O th e r  S o c i e t i e s ...........................................................

N o tice  to  A u th o rs o f P apers  . . . . . .

7 5 7 .  " C r e e p  o f  L e a d  an d  L ead  A lloys. P a r t  I.— C reep  of V irg in  L e a d .”
B y J . M cK eo w n , M .S c ., P h .D . . . .

7 5 8 .  " T h e  C o n s titu tio n  o f S ilver-R ich  A n tim o n y -S ilv er  A lloys.”  By
P . W . R eynolds, B .A ., B .Sc., and  W . H u m e-R o th e ry , M .A ., D .S c .

7 5 9 . " A n  A lum in ium  S ta tu e  o f  1 8 9 3  : G ilb e r t’s E ro s .”  By Professor R . S.
H u tto n , M .A ., D .S c ., an d  R icha rd  Seligm an , P h .n a t.D .

A u th o r In d ex  to  “  M etallurg ical A bstrac ts .”  . . . .

PAGE

617

618 

619 

621 

622

623

643

655

663

METALLURGICAL A BST R A C T S
I .

I I .
in .

IV .
V.

V I.
V I I .

V I I I .
I X .

X .
X I .

X I I .
X I I I .
X IV . 

X V .
X V I .

X V I I .
X V I I I .

X I X .
X X .

X X I .
X X I I .

X X I I I .
X X IV .

C ry s ta l  S tru c -

P ro p e r t ie s  o f M e ta ls  . . . .
P ro p e r t ie s  o f A lloys . . . .
S t ru c tu r e  (M eta llo g rap h y  ; M a cro g ra p h y  

tu r e )  . .
C o rrosion  . . . . .
P ro te c t io n  (o th e r  th a n  E le c tro d e p o s itio n )
E le c tro d e p o s it io n  . . . .
E le c tro m e ta l lu rg y  a n d  E le c tro c h e m is try  (o th e r  th a n  E le c tro  - 

d ep o s itio n )  . . . .
R e fin in g  . . . . .
A n a ly s is  . . . . .
L a b o ra to ry  A p p a ra tu s ,  I n s t r u m e n ts ,  ¿.c.
P h y s ic a l  a n d  M e ch an ica l T es tin g , In sp ec tic  
T e m p e ra tu re  a n d  M e a su re m e n t C on tro l 
F o u n d ry  P ra c t ic e  a n d  A p p lian ces  
S eco n d a ry  M e ta ls  : S c ra p , R e sid u es , &e.
F u rn a c e s  a n d  F u e ls  .
R e fra c to r ie s  a n d  F u rn a c e  M a te ria ls  
H e a t - T r e a tm e n t
W o rk in g  . . . . .
C lean ing  a n d  F in ish in g  
J o in in g  . . . . .
I n d u s t r ia l  U ses a n d  A p p lic a tio n s  
M iscellaneous . . . .
B ib lio g ra p h y  . . . .
B o o k  R e v ie w s .

ion , a n d  R ad io lo g y

487
503

525
533
545
550

556
557
558 
565 
567 
570 
572 
580 
580
582
583 
585 
592 
594 
598 
607 
610 
618

T h e  m o n th ly  issu e  of Metallurgical Abstracts m a y  be  c u t  u p  fo r c a rd  in d ex es 
a s  m e m b e rs  w ill rece iv e  e a r ly  in  1937 th e  y e a r ’s a b s t r a c ts  in  b o u n d  fo rm .

b x ix



AND ARE 
P R O D U C E D  IN

NOTCHED BARS 
INGOTS, 

ROLLING SLABS, 
W IR E  BARS, 
STICKS AND 

SHOT

r jA J S v  b r a n d  S /'

i f f t r S S

TJ.PRIESTMANL™
CUPRO F O U N D R Y , - n 

LEOPOLD STREET,

BIRMINGHAM,.2
■PHONE.■ VICTORIA 2 5 8 /-2 -3 'c r a m s : s p e c /f/ c , B i r m i n g h a m .

P a r/ic u /a p  a //e n //o n .  * ' * » .
/s  d ra w n  to  o u r

S T A N D A R D I Z E D  
A L U M I N I U M  A L L O Y S

F O B

S A N D - C A S T I N G S , G R A V I T Y  A N D  
P R E S S U R E  D I E - C A S T I N G S  A N D  
S P E C I A L  H I G H - T E N S I L E  A LL O YS 
F O R  A I R C R A F T  A N D  A D M IR A L T Y  

W O R K .

XX



I N S T I T U T E  N E W S  A N D  A N N O U N C E M E N T S
Annual General Meeting and 

Dinner.
N e x t  m o n th  th e re  w ill b e  se n t  to  a ll 
m e m b e rs  a  c irc u la r  l e t te r  co n ta in in g  
a  d e ta i le d  p ro g ra m m e  of th e  A n n u a l 
G en e ra l M eeting , t o  b e  h e ld  a t  th e  
I n s t i tu t io n  of M ech an ica l E n g in e e rs , 
o n  W e d n e s d a y  a n d  T h u rs d a y , M arch  
10 a n d  11, 1937. O n  th e  d a y  p r e 
ced in g  th e  o p en in g  session  v is i ts  to  
w o rk s  w ill b e  a r r a n g e d ; th e s e  w ill b e  
a d d i t io n a l  t o  v is i ts  to  t a k e  p la c e  a f te r  
th e  m e e tin g — in  th e  a f te rn o o n  of 
M a rc h  11.

T h e  A n n u a l D in n e r  w ill b e  h e ld  in  
th e  ev en in g  of W e d n e sd a y , M a rch  10, 
a t  th e  T ro c a d e ro  R e s ta u r a n t ;  a f t e r 
w a rd s  fac ilitie s  w ill b e  a v a ila b le  for 
m e m b e rs  t o  m e e t  one  a n o th e r  d u r in g  
a  lig h t  m u s ic a l e n te r ta in m e n t .

President’s Visit to the United 
States of America.

I n  th e  co u rse  of h is  re c e n t  v is i t  to  
th e  U n ite d  S ta te s , M r. W . R . B a rc la y  
sp o k e  a t  a  jo in t  d in n e r  o f th e  I ro n  
a n d  S tee l D iv is io n  a n d  th e  I n s t i tu te  
o f M e ta ls  D iv is io n  o f th e  A m e ric a n  
I n s t i t u t e  of M in ing  a n d  M e ta llu rg ica l 
E n g in e e rs . M r. B a rc la y  h a s  since 
rece iv ed  a  le t t e r  f ro m  M r. E . H . D ix , 
J r .  (C h a irm a n  of th e  I n s t i t u t e  of 
M e ta ls  D iv ision ) d es irin g  h im  to  
co n v e y  to  th e  I n s t i t u t e  o f M e ta ls  
“  th e  v e ry  b e s t  w ishes n o t  o n ly  of 
th e  A m e ric a n  I n s t i t u t e  o f M in ing  a n d  
M e ta llu rg ic a l E n g in e e rs  b u t  o f th o se  
o f u s  in  th is  c o u n try  w ho  a re  m em b ers  
of th e  I n s t i t u t e  o f M e ta ls .”

Membership Additions.
T h e  fo llow ing  w ere  e lec ted  on  

D ece m b e r  10 :

A s  Members.
A r g u e l l e s , A n g e l S evero , B .S ., 

C h .E ., M a n ila , P h il ip p in e  I s la n d s . 
B a k e r , W illiam  A lb e r t ,  B .Sc., 

L o n d o n .
B e r g e r , M aurice , B russels , B e lg ium . 
B l a c k w e l l , H a ro ld  A lex an d re , 

L iv e rp o o l.
B r o a d f o o t , E ric  H e n ry , B irm in g 

h a m .
Ch a c e , T h o m a s  B ., C hicago, 111., 

U .S .A .
C r a g g s , H a ro ld  B r a b a n t ,  P e law -on- 

T y n e .
F o r r e s t , G eorge, B .S c ., B a n b u ry . 
H a l l , E d w a rd  P a t te r s o n ,  B .S c., 

P h illip sd a le , R .I . ,  U .S .A .
T T

H a r d y , C harles , N ew  Y o rk  C ity , 
U .S .A .

I z o d , E d w in  G ilb e rt, A d d les to n e . 
M i l l e r , M ike A n th o n y , A .B ., P h .D .,  

N ew  K e n s in g to n , P a . ,  U .S .A . 
M i r a m o n , P ie rre , P a r is ,  F ra n c e .

N P a r k e r , H e n ry  G eorge, L o n d o n . 
P a r l a n t i , C o n rad  A ., H e rn e  B a y . 
P h i l p o t , H a ro ld  P e rc y , B .Sc.,

B e n a re s , In d ia .
P l u t t e , F re d e ric k , B .A ., L o n d o n . 
P r e e c e , E n g in e e r  V ice-A d m ira l

G eorge, C .B ., L o n d o n .
R a o , E m a n i  S u ry a  P ra s a d a ,  B .S c., 

C h a tra p u r ,  O rissa P ro v in c e , In d ia .  
R e y n o l d s , O sw ald  G a rn e t ,  M el

b o u rn e , A u s tra l ia .
R i g b y , R ic h a rd , B .E n g .,  P h .D .,  

L o n d o n .
S c h e r z e r , K a r l ,  D r .ju r . ,  L am m ers-  

d o r f  (K reis  M onschau ), G erm an y . 
y o n  S e l v e , G u s ta v , T h u n , S w itze r 

la n d .
S t e p h e n s , C harles , L o n d o n .

A s  Student Members.
A n d r e w s , K e n n e th  W illiam , M a n 

ch es te r.
B o y l e , L e o n a rd , T y n e m o u th . 
D a v i e s , D a i A s h to n , B illingham -on- 

Tees.
H u l l , C harles , B .A ., C am bridge . 
P a r k e r , R o w la n d , B .A ., W it to n , 

B irm in g h a m .
R a y n o r , G eoffrey  V in c e n t, B .A ., 

B .Sc., O xfo rd .
S w i n d e l l s , N o rm a n , B .A ., C a m 

b ridge .

T h e  u n d e rm e n tio n e d  h a v e  b een  
e lec ted  in  a c c o rd a n c e  w ith  th e  spec ia l 
a r ra n g e m e n ts  m a d e  b y  th e  C ouncil 
fo r  th e  e lec tio n  o f m e m b e rs  of th e  
A m e ric a n  I n s t i t u t e  o f M in ing  a n d  
M e ta llu rg ic a l E n g in e e rs  w ho  a re  
u n d e r  th e  age  o f 33 y e a rs  (see 
M onthly J .  In st. M etals , 1936, S ep t., 
p . 429).

A n s e l , G e rh a rd , M .Sc., P i t ts b u rg h ,  
P a . ,  U .S .A .

C o h e n , M orris, S c.D ., C am bridge , 
M ass., U .S .A .

E s a r e y , B e rn a rd  J o h n ,  B .S ., C h .E ., 
In d ia n a p o lis , In d . ,  U .S .A . 

H e n t s c h e l , R o b e r t  A . A ., S c.D ., 
B r id g e p o r t ,  C onn ., U .S .A . 

S h o e m a k e r , J o h n  E a r le ,  M .S., 
Y o u n g s to w n , O ., U .S .A . 

d e  S t r y c k e r , P ro fe sso r  R o b e r t  
E m ile , L o u v a in , B e lg ium .
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Personal Notes

Beilby M em orial Awards.
F ro m  th e  in te r e s t  d e r iv e d  f ro m  th e  

in v e s te d  c a p ita l  o f th e  S ir G eorge 
B e ilb y  M e m o ria l F u n d ,  a t  in te rv a ls  
to  b e  d e te rm in e d  b y  th e  a d m in i 
s t r a to r s  r e p re s e n tin g  th e  I n s t i t u t e  of 
C h e m is try , th e  S o c ie ty  o f C hem ical 
I n d u s t r y ,  a n d  th e  I n s t i t u t e  o f M eta ls , 
a w a rd s  a re  m a d e  to  B r i t i s h  in v e s ti 
g a to r s  in  sc ience  to  m a r k  a p p re c ia t io n  
o f re c o rd s  o f d is t in g u is h e d  o rig in a l 
w o rk , p re fe re n c e  b e in g  g iv e n  to  
in v e s tig a tio n s  r e la t in g  to  th e  sp ec ia l 
in te r e s ts  o f S ir  G eorge  B e ilb y , 
in c lu d in g  p ro b le m s  c o n n e c te d  w i th  
fu e l eco n o m y , c h e m ic a l  en g in eerin g , 
a n d  m e ta llu rg y .

A w a rd s  a re  m a d e , n o t  o n  th e  r e s u l t  
o f a n y  c o m p e titio n , b u t  in  re c o g n itio n  
o f c o n tin u o u s  w o rk  o f e x c e p tio n a l 
m e r i t ,  b e a r in g  ev id en ce  o f d is t in c t

a d v a n c e m e n t  i n  k n o w led g e  a n d  p ra c 
tice .

T h e  a d m in is t r a to r s  o f th e  F u n d  a re  
th e  P re s id e n ts ,  th e  H o n o ra ry  T re a 
su re r s ,  a n d  th e  S e c re ta r ie s  o f th e  th r e e  
p a r t ic ip a t in g  I n s t i tu t io n s ,  w h o  w ill be 
g la d  to  h a v e  th e i r  a t t e n t io n  d ire c te d  
to  o u ts ta n d in g  w o rk  o f  th e  n a tu r e  
in d ic a te d , n o t  la te r  th a n  J a n u a r y  1 , 
1937. C o rre sp o n d en c e  o n  th is  s u b 
je c t  sh o u ld  b e  a d d re s s e d  to  th e  C on 
v e n e r ,  S ir G eorge  B e ilb y  M em o ria l 
F u n d ,  I n s t i t u t e  o f C h e m is try , 30 
R u s se ll  S q u a re , L o n d o n , W .C .l.

Required for Library.
T h e  L ib ra r ia n  w o u ld  b e  g la d  to  

rece iv e  a  g if t  o f th e  u n d e rm e n tio n e d  
iss u e  to  c o m p le te  th e  I n s t i t u t e ’s file : 
Journal du  F our Électrique, 1936, 
J u ly .

P E R S O N A L  N O T E S
The Editor requests that his attention 

he directed to items o f interest to m em 
bers that m ight be included under the 
“  Personal Notes  ”  heading. A ll  con
tributions fo r  the Ja n u a ry  issue, of 
the M o n th ly  J o u r n a l  should reach h im  
not later than December 27.

D r . A u b r e y  B u r s t a l l , M .Se., 
w h o  h a s  b e e n  T e c h n ic a l  A d v ise r  t o  
t h e  A lu m in iu m  P l a n t  a n d  V essel 
C o m p an y , L td . ,  fo r  th e  p a s t  th r e e  
y e a r s ,  h a s  b e e n  a p p o in te d  P ro fe sso r  
o f E n g in e e r in g  in  th e  U n iv e r s i ty  of 
M e lb o u rn e . H e  sa ils  fo r  A u s tra l ia  
o n  J a n u a r y  2.

M e . O. W . E l l i s , M .Se., w h o  h a s  
b e e n  d u ly  e le c te d  a  t r u s te e  of th e  
A m e r ic a n  S o c ie ty  fo r  M e ta ls  fo llow 
in g  h is  r e c e n t  n o m in a t io n  to  th is  
office, h a s  a r ra n g e d  to  v is i t  E n g la n d  
n e x t  su m m e r . H e  h a s  b e e n  in v i te d  
t o  p r e s e n t  t o  t h e  I n s t i t u t e  o f B r i t is h  
F o u n d ry m e n  a t  D e rb y  in  J u n e ,  th e  
e x c h a n g e  p a p e r  o n  b e h a lf  o f th e  
A m e r ic a n  F o u n d ry m e n ’s A sso c ia tio n .

M e . W . H . L . L y t h g o e  h a s  b e e n  
a p p o in te d  C hief o f t h e  T ech n ica l 
D e p a r tm e n t  o f W . T . H e n le y ’s 
T e le g ra p h  W o rk s  C o m p a n y , L td . ,  
G rav ese n d .

S i k  R o b e k t  M o n o , M .A ., L L .D ., 
F .R .S . ,  h a s  b e e n  e le c te d  fo re ig n
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A s so c ia te  o f th e  A cad é m ie  d e s  I n 
s c r ip tio n s  e t  B e lle s  L e t t r e s ,  in  p la c e  
o f  th e  la te  K in g  F u a d .

M e . W . S i n g l e t o n - h a s  re s ig n e d  
f ro m  th e  p o s it io n  o f R e se a rc h  
M a n a g e r  o f th e  R e se a rc h  L a b o ra 
to r ie s  of G o o d lass  W a ll  a n d  L e a d  
In d u s tr ie s ,  L td . ,  a t  P e r iv a le , M id d le 
sex , b u t  fo r  th e  t im e  b e in g  h e  w ill 
c o n tin u e  h is  co n n e c tio n  w i th  th e  
C o m p a n y  a s  T e c h n ic a l A d v ise r. 
C o m m u n ica tio n s  sh o u ld  b e  ad d re sse d  
to  h im  a t  38 W e m b le y  P a r k  D riv e , 
W e m b le y  (T e lep h o n e  : W e m b le y

Obituary.

M e . F . G. M a r t i n , B .S c., d ie d  on  
O c to b e r  23 a t  th e  ag e  of 58 y e a rs . 
H e  w as  e le c te d  a  m e m b e r  in  1918, 
a n d  d e liv e red  th e  S e v e n th  A u tu m n  
L e c tu re  o n  “  N o n -F e rro u s  M e ta ls  in  
th e  S h ip p in g  I n d u s t r y  ”  a t  the, 
L iv e rp o o l A u tu m n  M e e tin g  in  1928.

M e . G e o e g e  E .  M u e e a y , M .Se., 
A s s is ta n t  G en e ra l S u p e r in te n d e n t  of 
T h e  C o n so lid a te d  M in ing  a n d  S m e lt 
in g  C o m p a n y  of C a n a d a , L td . ,  d ied  
o n  N o v e m b e r  8  a t  T ra il , B .C . H e  
h a d  b e e n  a  m e m b e r  o f th e  I n s t i t u t e  
since  1926.



LOCAL S E CT IO N S N E W S

M E E T IN G S  I N  D E C E M B E R  A N D  JA N U A R Y .*

Birmingham Section.
Powder Metallurgy. B y  J .  C. C h a sto n , B .S c ., A .R .S .M . (January  7.)

T h e  h is to r ic a l  a s p e c t  of th e  d e v e lo p m e n t o f m e ta llic  p o w d er m a n u fa c tu r e  
w ill b e  o u tl in e d  a n d  th e  m e th o d s  w h ich  a re  a v a ila b le  fo r th e  p ro d u c tio n  o f 
m e ta ls  in  th e  fo rm  of fine p o w d ers  w ill be  rev iew ed . P a r t ic u la r  a t t e n t io n  w ill 
b e  d e v o te d  to  m o d e m  in d u s tr ia l  p rocesses. T h e  u ses of m e ta l  p o w d ers  fo r 
p a in ts ,  fo r  m a g n e tic  core  m a te r ia ls ,  a n d  a s  a  b as is  fo r  th e  p ro d u c tio n  o f fo rm ed  
p a r t s  a n d  b ille ts  b y  a  p ro cess of m o u ld in g  a n d  s in te r in g  w ill b e  d escrib ed . A n  
a c c o u n t w ill b e  g iv en  of so m e re c e n t  d e v e lo p m e n ts  in  th e  l a t t e r  p ro cess  of 
“  p o w d e r  m e ta l lu rg y ,”  a n d  i t s  poss ib ilitie s  w ill be  b riefly  d iscussed .

London Section.

Copper. B y  R . D . B u rn , M .Se. (Jan u a ry  14.)

A  b r ie f  d e sc rip tio n  w ill be  g iv e n  o f th e  f lo ta t io n  c o n c e n tra t io n  of co p p e r a n d  
th e  effect t h a t  i t s  a p p lic a tio n  h a s  h a d  o n  reco v e ry  m e th o d s  a n d  w o rld  co p p e r 
p ro d u c tio n . M o d e m  sm e ltin g  a n d  refin ing  w ill b e  d iscu ssed  w ith  so m e  
re fe rence  t o  p a r t ic u la r  m e th o d s  o f reco v e ry  c h a ra c te r is t ic  o f c e r ta in  o re  
d ep o s its . T h e  v a r io u s  g ra d e s  a n d  ty p e s  o f co p p e r a v a ila b le  t o  th e  in d u s try  
a t  th e  p re s e n t  t im e  w ill b e  d e a l t  w ith , w i th  som e in d ic a tio n  of th e i r  d ifferences 
a n d  a p p lic a tio n s , in c lu d in g  au to g e n o u s  w eld ing . R e fe ren ce  w ill be  m a d e  to  
re c e n t  a d v a n c e s  in  c o n n e c tio n  w ith  co p p e r p ro d u c t io n  a n d  th e  t r e n d  of 
p ro b a b le  d e v e lo p m e n ts . I n  conclus ion  a  s h o r t  film  w ill b e  sh o w n  i l lu s t r a t in g  
p ro d u c tio n  in  a  m o d e rn  s m e lte r  a n d  refinery .

N orth-East Coast Section.

Recent Improvements in Refractory Materials. B y  P .  B . R o b in so n , M .M et.
(December 19.)

T h e  a u th o r  w ill d iscuss th e  n e e d  fo r  im p ro v e m e n t in  re fra c to ry  m a te r ia ls ,  
t h e  d ifficu lties e n c o u n te re d  in  b r in g in g  a b o u t  im p ro v e m e n ts  a n d  th e  m e th o d s  
b y  w h ich  th e s e  d ifficu lties a re  b e in g  overcom e, w i th  c e r ta in  ex a m p le s  of 
im p ro v e d  re fra c to r ie s  re c e n tly  d ev e lo p ed . T h e  q u a litie s  n e cessa ry  in  re fra c 
t o r y  m a te r ia ls  fo r  d if fe ren t p u rp o se s  w ill b e  d e a l t  w ith , a n d  th e  c o n s t i tu t io n  of 
firec lay  a n d  th e  effects o f v a r io u s  m in e ra l  im p u rit ie s  a s so c ia te d  w ith  i t  
ex a m in e d . T h e  d ifficu lties in  la b o ra to ry  te s t in g  w ill b e  p o in te d  o u t ,  a n d  th e  
n e e d  fo r  p ro p e r ly  c o n tro lle d  w o rk s’ t e s ts  s tre s sed . T h e  im p ro v e d  re frac to r ie s  
d esc rib ed  w ill in c lu d e  silica fo r  coke-oven  w a lls  a n d  g asw orks , a  low  spa lling  
silica b r ic k  fo r  h o t  p a tc h in g  a n d  u se  in  r o ta r y  fu rn ac es , a  sp e c ia lly  to u g h  
a n d  a b ra s io n - re s is ta n t  silica  b r ic k  fo r s tee lw orks , a  h ig h  a lu m in a  f ireb rick , a n d  
a  co m p o s ite  m ag n e s ite —ch ro m e  b r ic k  w h ich  h a s  a l l  th e  goo d  p o in ts  of a  firs t-  
c lass m a g n e s ite  b r ic k  a n d  in a d d i t io n  is e n tire ly  n o n -sp a llin g . T h e  p a p e r  w ill 
con c lu d e  w ith  a  re fe rence  to  jo in ts  a n d  th e  im p o rta n c e  o f s u ita b le  jo in tin g  
m a te r ia l ,  a n d  to  th e  re p a ir  of coke-oven  w alls b y  m e a n s  o f a  s p ra y  o f cem en t.

Shipyard Metals. B y  M. A . W . B ro w n , M .Se. (January  11.)

A n  in tro d u c to ry  h is to r ic a l  su rv e y  w ill b e  g iv en  of th e  u se  o f m e ta ls  in  
sh ip b u ild in g  a n d  m a r in e  eng ineering . T h e  g en e ra l m o d e rn  re q u ire m e n ts  a n d  
uses of m e ta ls  in  th e  b u ild in g  o f sh ip s  a n d  th e i r  eng ines w ill b e  d e a l t  w ith , a n d  
m o re  d e ta i le d  c o n s id e ra tio n s  of so m e of th e s e  w ill be  d iscussed  w ith  refe rence  
t o  “  Y a rd  ”  m e th o d s  o f fa b r ic a tio n  a n d  c o n d itio n s  u n d e r  w h ich  sh ip s’ m a te r ia ls

* F o r  p laces  a n d  t im e s  o f  m e e tin g s , w h e re  n o t  g iv e n , th e  g re e n  fo lder 
p ro g ra m m e s  a lr e a d y  issu ed  sh o u ld  b e  c o n su lte d .
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Local Sections News

a re  e x p o sed  in  se rv ice  (fe rro u s  m e ta ls ,  e.g. w ro u g h t iro n , s te e ls , a n d  c a s t  i ro n —  
p la te s ,  b a rs ,  r iv e ts ,  a n d  c a s tin g s— sp e c ia l s te e ls ;  n o n -fe rro u s  m e ta ls ,  e.g. 
cop p er, z inc, t in ,  n ick e l a llo y s , a n d  w h ite  m e ta ls ) .  T h e  a p p l ic a t io n  o f v a r io u s  
m e th o d s  o f e lec tr ic  w e ld in g  in  m o d e m  sh ip b u ild in g , a s p e c ts  o f m a r in e  co rros ion  
a n d  i t s  p r e v e n t io n ;  th e  w o rk  o f th e  s h ip y a rd  “  C h e m is t ”  a n d  th e  te s t in g  of 
“  Y a r d  ”  m a te r ia ls ,  a n d  p o ss ib le  d e v e lo p m e n ts  in  co n n e c tio n  w i th  th e  u se  of 
s h ip y a rd  m e ta ls  w ill a lso  b e  to u c h e d  u p o n .

Scottish Section.

Magnesium Alloys. B y  A . J .  M u rp h y , M .Se. (.January  11.)

T h e  a u th o r  w ill d e a l  ch iefly  w i th  th e  p ro d u c tio n , p ro p e r t ie s ,  a n d  a p p l ic a 
t io n s  o f m ag n e s iu m  a llo y  c a s tin g s  : c o m p o s itio n s  o f a l lo y s ; p ro c e d u re  in  th e  
fo u n d ry , flux  t r e a tm e n t ,  s a n d  a d d i t io n  a g e n ts ,  s a n d  c o n t r o l ; g e n e ra l c h a ra c te r 
is tic s  of m a g n e s iu m  c a s t in g s ; m e c h a n ic a l  p ro p e rt ie s ,  m a c h in in g  c h a r a c te r 
is t ic s ;  co rro s io n -re s is tan ce , p ro te c t iv e  t r e a tm e n t s ;  c o n s t i tu t io n ;  h e a t - t r e a t -  
m e n t ,  e ffect o n  m ic ro s tru c tu re  a n d  m e c h a n ic a l  p ro p e r t ie s ;  f a t ig u e - s t r e n g th ; 
a n d  co n s id e ra tio n s  in  des ign .

Sheffield Section.

Technical and Industrial Development in  the Electrochemical Surface Treatm ent 
of Metals. B y  S. W e m ic k , P h .D .,  M .Se. (Ja n u a ry  15.)

D u r in g  th e  l a s t  d ecad e , fa r- re a c h in g  s te p s  h a v e  o ccu rre d  in  th e  te c h n ic a l  
a n d  in d u s tr ia l  d e v e lo p m e n t of m e ta l  fin ishes p ro d u c e d  b y  e lec tro d e p o s itio n  
a n d  e lec tro ch em ica l p rocesses g e n e ra lly . A m o n g  th e  m o re  im p o r ta n t  a re  th e  
g r e a t ly  im p ro v e d  s ta tu s  o f c h ro m iu m  p la t in g  a s  a  s ta in le ss  d e p o s it  a n d  
c a d m iu m  p la t in g  a s  a  co rro s io n -re s is tin g  f in ish ; th e  a d v e n t  o f “ n e w ” 
s ta in le ss  d e p o s its— th e  m o s t  o u ts ta n d in g  of w h ich  a re  in  th e  p la t in u m  g ro u p  
of m e ta ls ,  in  p a r t ic u la r ,  rh o d iu m ;  th e  w o rk  w h ic h  h a s  b e e n  c a r r ie d  o u t  in  
th e  d ep o s itio n  of a l lo y s ;  a n d  c e r ta in  “  an o d ic  ”  p rocesses of w h ich  th e  an o d ic  
o x id a t io n  of a lu m in iu m  is th e  m o s t  im p o r ta n t  in d u s tr ia l ly . A t  th e  sa m e  tim e , 
m e th o d s  fo r  im p ro v in g  th e  q u a l i ty  a n d  sp e ed in g -u p  th e  p ro d u c t io n  o f th e  
“  o ld e r  ”  fin ishes h a v e  b e e n  p e r fe c te d . T h e  p ro d u c t io n  o f b r ig h t  d e p o s its , 
e.g. b r ig h t  n ic k e l p la t in g ,  h a s  r e s u l te d  in  a p p re c ia b le  eco n o m ies in  m e ta l  
f in ish ing . S ide  b y  side  w i th  th e s e  d e v e lo p m e n ts , c o n s id e rab le  im p ro v e m e n t 
in  p la n t  u se d  in  p la t in g  p ro cesses h a s  o ccu rred . T h is  h a s  e n ta i le d  th e  so lu tio n  
of n u m e ro u s  ch em ica l en g in ee rin g  p ro b le m s. In c re a s in g  u se  is m a d e  of 
sem i- a n d  fu l ly -a u to m a tic  p la n t .  M o to r -g e n e ra to r  s e ts  a re  b e in g  d isp lac ed  
b y  rec tif ie r  e q u ip m e n t  a s  a  so u rce  o f c u r re n t  su p p ly — th is  b e in g  a  p e c u lia r ly  
B r i t is h  d e v e lo p m e n t. L a s t ly ,  th e  m e th o d s  of la b o ra to ry  c o n tro l  o f p la t in g  
p rocesses h a v e  p ro g re sse d  c o n s id e ra b ly  w i th  r e s u l t a n t  im p ro v e m e n t in  th e  
p ro d u c ts  o f th e  e le c tro d e p o s it io n  in d u s try .

In terna tiona l E lectrodeposition Conference.

T h e  f irs t  I n te rn a t io n a l  E le c tro d e p o s it io n  C onference , o rg a n iz e d  b y  th e  
E le c tro d e p o s i to rs ’ T e c h n ic a l S o c ie ty , w ill b e  h e ld  in  L o n d o n  o n  W e d n e s d a y  
a n d  T h u rs d a y ,  M a rch  3 a n d  4, 1937. T h e  o p en in g  c e re m o n y  w ill t a k e  p la c e  
a t  B r i t is h  I n d u s t r ie s  H o u se , a n d  w ill b e  fo llow ed  b y  lu n ch eo n . A t th e  firs t 
session , t o  b e  h e ld  in  th e  a f te rn o o n  of M a rch  3, p a p e r s  w ill be  p re s e n te d  u n d e r  
th e  g e n e ra l h e a d in g  “  E le c tro d e p o s it io n  P ra c t ic e  A b ro a d ,”  w h ile  a t  t h e  seco n d  
session , in  th e  ev en in g , th e  s u b je c t  w ill b e  “  E le c tro d e p o s it io n  o f B a se  M e ta ls .”  
T h e  th i r d  session , in  th e  m o rn in g  of M a rch  4, w ill b e  d e v o te d  to  p a p e r s  o n  
“  T h e  P ro p e r t ie s  o f E le c tro d e p o s i ts ,”  th e  c lo s ing  session , h e ld  in  t h e  a f te rn o o n , 
b e in g  co n c e rn e d  w i th  “  E le c tro d e p o s it io n  o f P re c io u s  M e ta ls .”

P a p e r s  h a v e  b e e n  a c c e p te d  f ro m  B e lg iu m , C zech o slo v ak ia , F ra n c e , G e rm a n y , 
H o lla n d , S w itz e r la n d , th e  U .S .S .R ., a n d  th e  U n ite d  S ta te s  of A m erica .

T h e  C onference  w ill co n c lu d e  w i th  a  r e c e p tio n  a n d  d in n e r . M e m b ers  d es irin g  
t o  t a k e  p a r t  in  th e  C onference  sh o u ld  c o m m u n ic a te  w i th  th e  H o n o ra ry  
S e c re ta ry  t o  th e  C onference, H . W y n n e -W illia m s , 12a  R a le ig h  H o u se , L a rk h a l l  
E s ta te ,  S .W . 8  (T e lep h o n e  : M ac. 2162).
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M EETINGS OF O T H E R  SOCIETIES
F R I D A Y , D e c e m b e r  18.

I n s t i t u t e  o f  B r i t i s h  F o u n d r y m e n , L a n c a 
s h i r e  B r a n c h , J u n io r  S e c t i o n .— A.  J .  
H in to n  : “  M o u n tin g  P a t te r n s  o n  P la te  an d  
P la s te r .”  (College of T echno logy , M an 
ch este r , a t  7.80 p .m .)

I n s t i t u t e  o f  B r i t i s h  F o u n d r y m e n , M i d d l e s 
b r o u g h  B r a n c h .—J .  P e ll : “  P la te  and
M achine M oulding fo r  B e p e tit io n  C a s tin g s .”  
(C leveland  In s t i tu te ,  C o rp o ra tio n  R o ad , 
M iddlesbrough, a t  7.45 p .m .)

N o r t h -E a s t  C o a s t  I n s t i t u t i o n  o f  E n g in e e r s  
a n d  S h ip b u i l d e r s .— N . P .  I n g l i s : “  T h e  
R e la tio n sh ip  B e tw een  M echanical T e s ts  of 
M ate ria ls  a n d  T h e ir  W o rk in g  C o n d itio n s .”  
(M ining I n s t i tu te ,  N ew castle -upon-T yne, a t  
6 p .m .)

S A T U R D A Y ,  DECEMBER 19.

INSTITUTE OF BRITISH FOUNDRYMEN, EAST
M i d l a n d s  B r a n c h , L in c o l n s h i r e  S e c t i o n .—  
F . E .  M a th e r : “  M oulding  P u m p s  w ith o u t  
P a t te r n s .”  (T ech n ica l College, M onks R o ad , 
L inco ln , a t  7 p .m .)

M O N D A Y ,  DECEMBER 21.

INSTITUTE OF BRITISH FOUNDRYMEN, SCOTTISH
B r a n c h , F a l k i r k  S e c t i o n .— R . B a l la n t in e : 
“  D ev e lo p m en ts  in  t h e  P ro d u c tio n  o f  In g o t  
M o u ld  C a s t in g s .”  (T e m p e ra n ce  C afé , L in t  
R ig g s , F a lk i r k ,  a t  7.15 p .m .)

I n s t i t u t e  o f  W e l d in g , N o r t h - E a s t e r n  
(T e e s -S i d e ) B r a n c h .— E . B . P a r t i n g to n : 
“  W eld ing  of N o n -F e rro u s  M e ta ls .”  (C leve
la n d ,  I n s t i tu te ,  C o rp o ra tio n  R o a d , M idd les
b ro u g h , a t  7.80 p .m .)

M O N D A Y ,  JANUARY 4.

S o c i e t y  o f  C h e m ic a l  I n d u s t r y , C h e m ic a l  
E n g in e e r i n g  G r o u p .— S. R o b s o n : “  T h e
M a n u fa c tu re  of S p e lte r .”  (B u rlin g to n  H o u se , 
P iccad illy , L o n d o n , W .l ,  a t  8 p .m .)

W E D N E S D A Y ,  JANUARY 6.

I n s t i t u t i o n  o f  B r i t i s h  F o u n d r y m e n , L o n d o n  
B r a n c h .— C o n sid e ra tio n  of T echn ica l Sub- 
C o m m ittee  R e p o r ts .  I . — R eco m m en d a tio n s  
of N o n -F e rro u s  S ub-C om m ittee  fo r  T w o L eaded  
G u n  M eta ls . (C haring  C ross  H o te l,  L ondon , 
W .C .2, a t  8 p .m .)

T H U R S D A Y ,  JANUARY 7.

I n s t i t u t e 1 o f  B r i t i s h  F o u n d r y m e n , S h e f f i e l d  
AND DISTRICT BRANCH.— P . L o n g m u ir : 
“  Som e F o u n d ry  C h arac te ris tic s— Iro n , Steel, 
B r a s s .”  J o in t  M eeting  w ith  F o u n d ry  T ra d e s  
T ech n ica l Society . (K in g ’s  H e a d  H o te l, 
C hange A lley , Sheffield, a t  7.30 p .m .)

F R I D A Y ,  JANUARY 8.

I n s t i t u t e  o f  W e l d in g , M i d l a n d s  B r a n c h .
H . S . J e f f s :  “ E le c tr ic  R es is tan ce  W elding  
w ith  Mod e ra  P ro d u c tio n  C o n d itio n s . ”  (J  am es 
W a t t  M em orial In s t i tu te ,  G t.  C harles S tree t, 
B irm in g h am , 3, a t  7.15 p .m .)

I n s t it u t io n  o f  E le c t r ic a l  E n g in e e r s , Me t e r , 
an d  I n st r u m en t  Se c t io n .— W . F .  R a n d a l l :
“  N ic k e l- I ro n  A lloys o f H ig h  P e rm eab ility , 
w ith  Special R eference  to  M u m eta l.”  (T he  
In s t i tu t io n ,  S av o y  P lace , V ic to ria  E m b a n k 
m en t,  L o n don , W .C .2, a t  7 p .m .)

S A T U R D A Y ,  JANUARY 9.

I n s t it u t e  o f  B r it is h  F o u n d r y m e n , L anca 
s h ir e  BRANCH.— J .  T im b r e l l : “  M echanical 
A ids  fo r  In c re a sed  F o u n d ry  P ro d u c tio n .”  
(E n g 'n e e rs ’ C lub, A lb e rt S quare , M anchester, 
a t  4 p .m .)

I n s t it u t e  o f  B r it is h  F o u n d r y m e n , Scottish  
B r a n c h .— N .  C. B ly th e  : “  M echan iza tion  in  
th e  F o u n d ry .”  (R o y a l  T ech n ica l College, 
G lasgow, a t  4  p .m .)

M O N D A Y ,  JANUARY 11.

I n s t it u t e  o f  W e l d in g , N o r t h -E a ster n  
(T y n e s id e ) B r a n c h .—H .  E .  L . M a r t in : 
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D . J .  M a cn a u g h ta n  an d  W . H . T a i t : “  T h e  
T in n in g  o f  S teel S trip  b y  E lec tro d ep o sitio n .”  
J o in t  M eeting  w ith  I ro n  a n d  S teel I n s t i tu te .  
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th e  I n s t i t u t e .
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F ig u re s  sh o u ld  b e  d ra w n  a p p ro x im a te ly  tw ic e  th e  size in te n d e d  fo r  r e 
p ro d u c t io n .  Photographs m u s t  b e  r e s t r ic te d  in  n u m b e r ,  o w ing  to  th e  
e x p e n s e  of r e p ro d u c tio n , a n d  m u s t  b e  t r im m e d  to  th e  sm a lle s t  p o ss ib le  of 
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P h o to g ra p h s  fo r  r e p ro d u c tio n  s h o u ld  b e  loose , n o t  p a s te d  d ow n .
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C R E E P  OF LEA D  AND LEA D  ALLOYS. 
PA R T  I .—C R E E P  OF V IR G IN  LEAD.*

B y  J .  M c K E O W N ,t M.Sc., P h .D ., M e m b e r .

Sy n o p s i s .

Tensile creep te s ts  h av e  been m ade on  specim ens of v irg in  lead  in  
th e  form  of ex tru d ed  rod , ex tru d ed  pipe, a n d  ex tru d ed  cable-sheath.
T he te s ts  on ro d  have  been m ade a t  room  tem p era tu re  a n d  a t  80° C.,
while th e  te s ts  on  p ipe a n d  cab le-sheath  hav e  been m ade a t  room  te m 
p e ra tu re  only. T he effect on th e  m in im um  creep r a te  of th e  w orking 
produced  in  fla tten in g  cable-sheath  a n d  in  bending an d  stra igh ten ing  
pipes h a s  been investiga ted , a n d  th is  effect h a s  been found  to  be very  
m arked . I t  has been show n th a t  resu lts  o b ta ined  from  w orked sam ples 
m ay  give a n  erroneous im pression  of th e  creep characteristics of th e  
unw orked, ex tru d ed  product.

I n  th e  ex tru d ed  p roduc ts  th e  effect of in itia l  grain-size on th e  m inim um  
creep ra te  h a s  been investiga ted , an d  i t  h as  been show n th a t  in  ex truded  
virgin lead  th e  la rg er  th e  in itia l grain-size th e  higher th e  resistance to  
creep a t  low stresses.

I n t r o d u c t i o n .

T h i s  work has been carried out as p a r t of a research on the  properties 
of lead conducted by  the British Non-Ferrous Metals Research Associa
tion, and the present paper is a description of the methods used and the 
results obtained over a  period of more th a n  4 years on virgin leads of 
high purity . Many tests have also been carried out on several alloys 
of lead, and it  is hoped to present the results of such tests  a t  a later date.

The work was commenced with the  in tention of obtaining com
parative data  on the creep of lead and some of the common lead alloys, 
and  a very pure lead was chosen as a basis of comparison. I t  was 
assumed a t  the outset th a t  the only im portant variable in the raw 
materials was composition, high-purity leads being assumed to recrystal- 
lize a t  room tem peratures after cold-work. Preliminary results showed, 
however, th a t  the problem was no t so simple, b u t was complicated by 
a num ber of unsuspected variables. A t present it appears likely th a t 
the smallest num ber of variables exists in the case of the  very pure 
virgin lead, bu t the  investigation is by  no means complete.

A considerable am ount of work has been done by other investigators 
on the creep of lead and lead alloys, and da ta  have been published by

* M anuscrip t received Ju ly  1, 1936.
f  In v estig a to r , B ritish  N on-Ferrous M etals R esearch  Association.

■ Note to Abstractors and Other Readers.— T his p ap e r w ill be published, in 
p erm an en t form , in  th e  Journal of the Institute of Metals, Vol. LX , 1937. 
R eference should accordingly be as follows : J. Inst. Metals, 1937, 60 (Advance 
copy).
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McKeown : Creep of Lead and Lead Alloys

A rchbu tt,1 Townsend and Greenall,2 Dean and  R yjord,3 Moore and 
Alleman,4 Clark and U pthegrove,6 Cbaston,6 Moore, B etty , and Dollins,7 
and B e tty .8 In  a large proportion of this work the initial conditions 
of the lead specimens were inadequately s tu d ied ; the composition not 
being given exactly, the average grain-size no t determined, and the 
sta te  of age-hardening in those alloys which are susceptible to ageing 
ignored. Again some of the tests were made on specimens cu t from 
cable-sheathing which had been flattened, and the influence of flattening 
on the  results was no t taken  fully into consideration.

Moore, B etty , and Dollins have found th a t  “ there seemed to  be some 
evidence th a t  lead and lead alloys w ith large crystalline grains resist 
creep somewhat better th a n  do lead and lead alloys with small grains.” 
B e tty  carried ou t some work on single crystal specimens of commercially 
pure lead. He found th a t  the s tra in-tim e diagrams (creep curves) for 
the single crystals were quite different from those of poly-crystalline 
specimens of the same material. In  the  la tte r, creep was due to both 
deformation within the grains and to disturbances a t  the grain boundaries. 
According to B e tty  the  mechanism of creep in single-crystal specimens 
of commercially pure lead was by slip on th a t  octahedral plane on 
which the resolved shear stress was a maximum.

In  the paper by  Moore, B etty , and Dollins 7 the question of the 
effect of the cold-working produced by the flattening of the cable-sheath 
from which the specimens were machined has been considered, and the 
authors sta ted  th a t  all the results of tensile tests on specimens cut 
longitudinally and specimens cu t transversely from the  sheet showed 
no difference. They sta ted  th a t  if the effect of flattening was to be 
noticeable i t  would have appeared in the tensile tests. On this point 
the present w riter cannot agree w ith Moore and his colleagues. The 
am ount of cold-work produced in the flattening of the sheaths was very 
small and the tem perature of annealing, being room tem perature, 
was very close to the recrystallization tem perature of the materials. 
Such small am ounts of work would no t affect the u ltim ate tensile strength 
of the materials appreciably, bu t results given later in this paper show 
th a t  th ey  do affect the behaviour of the materials in creep a t  stresses 
well below the  ultim ate tensile strength. Some recent work carried 
out by 0 . F. H udson and the present w riter has shown th a t  annealed 
copper worked by  overstraining only 0-05 per cent, a t  room tem perature 
had  a definite lim it of proportionality  induced in it by this trea tm ent. 
Subsequent annealing of the copper specimen for 2 hrs. a t  500° C. failed 
to  remove this range of proportionality  of stress to strain and did not, 
in fact, reduce it.

Again even small am ounts of working tend  to  cause lead and lead
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alloys to recrystallize a t  room tem perature, and the ex ten t to which this 
recrystallization and consequent grain-refinement has progressed will 
depend on bo th  the ex ten t of the cold-work and the tim e elapsing since 
the working was applied. H. F. Moore and his colleagues have recog
nized th a t  grain-size is an im portan t factor in determining the  resistance 
to creep of lead and lead alloy specimens, and ye t they  have 
not investigated the  effect on grain-size of the flattening process to 
which their specimens were subjected before testing. I t  would appear 
reasonable to  conclude th a t  the behaviour of a flattened specimen 
under creep conditions would be dependent on the  time elapsing between 
flattening and loading the specimen, th a t  is, on the extent to  which 
recrystallization and grain-growth had progressed.

As is shown later in the present paper the effect of flattening on the 
resistance to  creep of lead specimens is no t confined to the  changes in 
grain-size alone, and a further factor is present. This factor is apparently 
th a t  of retention of cold-working, b u t exactly how it  operates is a t  present 
unknown although its effect in increasing the  resistance to  creep is 
clearly indicated. This factor, the effect of small am ounts of cold- 
working, is obviously of very great importance in the practical con
sideration of creep of lead and lead alloys, since in practice almost 
every application of these materials is accompanied by some small 
am ount of cold-working during the installation of the materials in 
service. A cable during installation is unwound from a drum, thus 
cold-working the  lead sheath, lead pipe is supplied in coils, and sheet 

lead in rolls.
F rom  the point of view of reproducing service conditions as closely 

as possible during tests of a material, it would appear th a t  in tests of 
lead cable-sheathing and water-pipe internal pressure creep tests would 
be more satisfactory. These tests would subject the m aterial to com
pound stresses similar in nature to  those experienced in service, 
bu t unfortunately  such tests are by no means easy to carry out success
fully. In ternal pressure creep tests have been made by Moore and 
Alleman 4 and also by  Chaston.6 In  the former work the ra te  of creep 
on the diam eter of lead cable-sheaths was measured, while in the la tte r 
the  length of life to  failure was alone investigated. Measurement of 
diam etral creep of lead sheaths present considerable difficulties, and the 
method of Moore and Alleman was not quite satisfactory as p a rt of the 
circumference of the sheath was prevented from creeping by the a ttach 
m ent of p a r t of the measuring apparatus. Another difficulty m et with 
in  testing of this type is the lack of uniform ity of thickness of the wall 
of the sheath or pipe being tested, this giving rise to uneven distribution 

of stress and consequent uneven creep.
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McKeown : Creep of Lead and Lead Alloys 

P r e s e n t  W o r k .

Materials.

The materials used in this work are listed below and a spectro- 
graphic analysis is also added.

Material.
Initial 

Average 
Grain Area, 

mm.2.
Remarks.

1 J  in . d iam . rod
n  •„
C able-sheath , 1 in . o u te r  d iam ., f  in.

in n e r  d iam .
\  in . bore x 6  lb. /yd . pipe

0-84
0 0 1

0-37

0-15
..

E x tru d e d  on  p ipe press 

„  on cable press 

„  on p ipe press

Spectrographic Analysis.

Material.
Composition, Per Cent.

Sn. Sb. oa. Cu. Ag. Bi. Zu.

Coarse-grained
rod

F ine-grained
rod

C able-sheath  . 
P ipe

N il

>>

< 0  002

N il
< 0 0 0 2

0-002

0-00002

0-0001
0-0005
0-0001

< 0-0005

0-001
<0-0001

0-0008

<0-0005

0-001
0-0007
0-0008

0-0005

0-001
0-0006
0-0005

N il

0-001
N il

Other elements sought b u t no t detected—As, Te,JTl. 
Chemical analysis for iron gave the following results :

Material. Iron, Per Cent.

C oarse-grained ro d  . . . .  
F ine-grained  ro d  . . . . .  
C able-sheath  . . . . .  
P ipe . . . . . . .

0-0005
0-0005
0-0006
0-0006

(1) Long-Tim e Creep Tests at Room Temperature.

(a) Tests on extruded rod specimens.— The creep tests to  be described 
here were commenced in August, 1932, and some of the  specimens 
are still under test. The work has been carried out mainly in a base
m ent laboratory where the  tem perature is no t subject to wide daily 
fluctuations. The m axim um  tem perature recorded during the past 
4 years was 23-5° C. (summer) and the minimum 12-5° C. (winter). 
The difference between m axim um  and minimum tem perature during

626



Part I .— Creep of Virgin Lead

a 24-hr. period rarely exceeded 3° C. For by far the greater p a rt of 
the time the tem perature was between 15°-18° C.

As the  tests were to  be carried to fracture and as previous experience 
had shown the difficulties m et w ith in applying extensometers of the 
clamping type to  lead specimens, i t  was decided to  adopt the type of 
specimen shown in Fig. 1 and to measure the extension between the 
shoulders by  the rods B B  shown. These rods were cut from the same 
supply of extruded lead bars, and consideration of the arrangem ent will 
show th a t  changes of length due to changes of tem perature are eliminated 
from changes of length due to stress. The separation of fine lines scribed 
on the strips of p latinum  foil was measured by  means of a measuring 
microscope reading to  0-01 mm. The parallel length or gauge length 
of the specimen was 10 cm., and assuming th a t  all the extension occurs

IBfflT
'! f , | î I

F id . 1.— Specim en for L ong-Tim e Creep T ests on E x tru d e d  R ods.
(D im ensions in  Inches.)

on the  parallel length the strain m ay be read to  1(H. The reading to 
0-01 mm. is by  vernier, and in  tests a t  400 lb./in.2 and over, a greater 
accuracy of strain reading th an  ± l x  1(H is no t claimed. For the 
tests a t  200 and 300 lb./in.2 this form of measurem ent was no t sufficiently 
sensitive, and the  extensom eter shown in Fig. 2 was devised for these 
tests. In  this instrum ent the lever E  allows a magnification of 10 : 1. 
The rod A  is of aluminium and the bracket D  of I n v a r ; the length of 
the  aluminium rod being to the gauge length of the tes t specimen in the 
inverse ratio  of their coefficients of expansion. Measurements of 
extension of the specimen were made on the  end of the lever E  and the 
fixed bracket beneath it, scribed lines on platinum  foil being used as 
before, and hence the strain could be read to i  1 x  10~5. The range 
of m ovem ent of the end of the lever E  was not allowed to exceed 3 mm., 
and when this movement was reached the  lever was re-set by  means of 
the nu t B  which had a ball seating on the Invar bracket.

In  the foregoing it  has been assumed th a t  all the extension occurs on
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the  parallel length of 10 cm., and th a t  this assum ption was substantially  
valid was shown by the surface of the  specimens when they  had been 
strained about 3 per cent. This am ount of strain  was sufficient to  give 
a roughening of the  surface due to displacement of the grains, and this 
roughening could no t be detected beyond the  parallel portion of the 
specimen.

The specimens were machined from the  l j - in .  diam. coarse-grained
bar to the dimensions shown in Fig. 1, 
and the  stresses applied ranged from  700 
to  200 lb ./in .2. The results of the tests 
are given in full in Table I, and the 
creep curves obtained are shown in 
Fig. 3. The curves all show th a t  the 
initial ra te  of creep is rapid  b u t diminishes 
and tends to  become relatively constant 
after a period of tim e which is dependent 
on the applied stress. I t  would appear 
from  the  curves th a t  an  extension of 
about 4-5 per cent, has to  occur before 
the  stage of uniform creep is reached. 
In  Fig. 4 the  creep curves are shown 
for tests on two virgin leads of different 
grain-sizes. The coarse-grained material, 
already dealt w ith in Fig. 3, had an
average grain area of 0-84 m m .2, while
the  fine-grained m aterial had  an  average 
grain area of 0-01 m m .2. The very great 
difference in creep characteristics of 
these two m aterials is clearly shown in 
Fig. 4, and as shown in Table I  a great 
difference also exists in  the  values of 
elongation and reduction of area.

I t  m ay be noted th a t  in the  coarse
grained m aterial as the  applied stress is decreased the  elongation a t 
fracture and  the reduction in area are decreased. In  the fine-grained
m aterial, on the  other hand, the elongation a t  the lower stress is
greater th a n  th a t  a t  the  higher stress.

In  Fig. 5 an  a t tem p t has been made to  subject the results of the tests 
to  logarithmic plotting. In  the  case of the coarse-grained m aterial a 
fairly good straigh t line passes through the points for 400, 500, 600, and 
700 lb ./in .2, b u t the  points for 300 and 200 lb ./in .2 are well off the line. 
This, however, is readily explained by an exam ination of Fig. 3, where it
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Part I .— Creep of Virgin Lead

T a b l e  I .—Long Tim e Creep Tests on Virgin Lead 
Specimens at Room Temperature.

M ate ria l.

A v erag e  
G-rain A re a  

a t  Com 
m en c e m e n t 

of T e s t,  
m m .2.

S tre s s ,
lb ./ in .2.

L ife ,
D a y s .

E x te n sio n , 
P e r  C en t, 
on  10 cm .

B  =  
B ro k en , 

U  =  U n 
b ro k en .

R é d u c 
t io n  in  
A rea , 

P e r  
C en t.

M in im um  
C reep 
B,ate, 

S tra in /D a y  
X 104.

C oarse-grained ex tru d ed  
rod. Specim ens m a 
chined from  l j  in. 
d iam . rod.

0-84 2 0 0

300
400
500
600
700

660
942

1482
585
2 1 0

6 6

0-33 * 
2-0 U 

2 1 - 0  U  
1 9 0  B 
24-0 B 
30-5 B

50
72
97

0-04
0-17
0-72
1-44 
4-17

13-8

F ine-grained  ex tru d ed  
rod. Specim ens m a 
chined from  1 J  in. 
d iam . rod.

0 - 0 1 500
600

311
70

87 U  
60 B

94
98-5

1 0 - 6

47-7

E x tru d e d  cable-sheath 0-37 500
600

384
89

15-3 ü  
2 0 - 0  *

2-03
12-58

F la tte n e d  cable-sheath 0 1 6 500
600

327
69

29-0 B 
25 0 B

1-70
1 0 -0

E x tru d e d  p ipe 0 1 4 500 330 17-6 U 3-9

E x tru d e d  p ipe b e n t on 
form er of 2 2  in . d iam . 
a n d  stra igh tened .

0 -11-015 500 230 11-3 U

* T est discontinued.

will be seen th a t  a t  the two low stresses the specimens have not been 
sufficiently long under te s t to  have reached the stage of minimum creep 
rate . In  fact i t  seems possible th a t  a period of 10-15 yrs. will have to 
elapse before the specimen a t 300 lb ./in .2 reaches this stage in the test.

(b) Tests on virgin lead cable-sheath.— Virgin lead cable-sheath 
having an outer diam eter of 1 in. and a wall thickness of ^ in. was ex
truded  under ordinary conditions b u t in straight lengths and w ithout 
any  cable core. This m aterial was tested  in the two conditions : (1) as 
sheath and (2) after flattening. The tests were made with two objects 
in view: (a) to determine if the ra te  of creep of an extruded pipe specimen 
was of the same order as th a t  of an extruded rod, and (6) to determine 
the  effect of flattening the  sheath on its creep characteristics. The 
specimens tested  as sheath were fitted with a type of end shown in Fig. 
6 (a), and some preliminary work showed th a t  the effect of the heating 
produced during the casting of the ends did not extend to more than  
1 in. beyond the inner parts  of the ends. To make certain th a t  no such
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effect would influence the te s t results the gauge length of 10 cm. 011 each 
specimen was taken  a t  a distance of 3 in. from the  end holders.

The flattened specimens were produced by slitting a length of the 
sheath longitudinally, opening it  out uniform ly by hand and then 
applying the  flattening by  squeezing between two planed boards in a 
vice. The specimen shown in Fig. 6 (b) was then  machined from the 
flattened sheath and gripped as shown. Two stresses only were used 
in these tests, namely, 500 and 600 lb ./in .2, and the  creep curves obtained

McKeown : Creep of Lead and Lead Alloys

T / M E , DA V S

F i g . 3. Tensile Creep T ests  on  Specim ens of Coarse-G rained E x tru d e d  R o d  a t  R oom
T em pera tu re .

are shown in Fig. 7, the  results being given in Table I. A th ird  sheath 
specimen was tested  a t  500 lb ./in .2 after i t  had been annealed for 2 hrs. 
a t  100° G. The original sheath  had  an  average grain area of 0-37 m m .2. 
Annealing for 2 hrs. a t  100° C. produced an average grain area of 0-49 
m m .2, while annealing for 2 hrs. a t  250° C. produced an average grain 
area of 1-8 m m .2.

The effect on the creep characteristics of the flattening process is 
clearly shown in Fig. 7. The creep ra te  was reduced by  the working 
produced in the flattening and during the two initial stages of the creep 
test, i.e. up to  the  stage of final rapid  and increasing creep rate, the

630



extension of the flattened specimen was less th an  th a t  of the sheath a t 
the same stress. The refinement in' grain-size brought about by 
flattening the  sheath is indicated in Table I.

As shown in Fig. 7, the sheath specimen tested  a t  500 lb ./in .2 after 
annealing for 2 hrs. a t  100° C. has given a type of creep curve entirely

Part I .— Creep of Virgin Lead

F i g . 4 .— Tensile Creep T ests a t  R oom  T em pera tu re  on Coarse- 
an d  F ine-G rained E x tru d ed  Rods.

different from th a t  of the extruded or flattened specimens. The prim ary 
stage of rapid b u t decreasing ra te  of creep is absent in the annealed 
specimen, and a very decided change in the ra te  of creep occurred about 
35-40 days after the commencement of the test. The creep rate between 
50 and 190 days was fairly constant and was higher than  th a t  of the 
“ as extruded ” specimen a t the same stress.

An examination of Table I  shows th a t  a t  stresses of 500 and 600 
u  u  631
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lb ./in .“ both sheath and flattened sheath specimens have a higher 
minimum creep ra te  than  the rod specimens. In  the case of the sheath 
specimens this is probably due to the finer grain-size alone. On the 
count of grain-size alone one would expect flattened sheath  specimens

LOG. CREEP RATE  

F ig . 5.— Tensile Creep T ests  on C oarse-G rained E x tru d e d  Rods.

to  have a higher minimum creep ra te  th an  they  have given and certainly 
a higher creep ra te  than  the sheath specimens. I t  appears from the 
results th a t  gram-size is not the only factor influencing minimum creep 
ra te  in these materials, and th a t  the effect of working produced in the 
flattening process is to  stiffen the m aterial and increase its resistance 
to  creep.
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Part I .— Creep of Virgin Lead

(o) Tests on extruded pipes.— Virgin lead pipe (J in. bore X 6 lb./yd.) 
which was specially extruded in straight lengths was obtained for these 
tests. The specimens were loaded longitudinally, an end grip of the 
form used for the  cable-sheath specimens and shown in Fig. 6 (a) being 
employed.

A test a t  a stress of 500 lb ./in .2 was made on the pipe in the “ as 
received ” condition, and the creep curve obtained is shown in Fig. 8. 
The shape of the curve is typical for extruded virgin lead,1 b u t the rate 
of creep is much higher for the pipe m aterial than  for the coarse-grained 
rod material. The creep curve for the la tte r  a t  the  same stress is also 
given in  Fig. 8. In  the curve for the  pipe specimen another feature

C AB LE  S H E A T H  

S T E E L  W A S H E R  W E L D E D  
T O  S T E E L  T U B E

S T E E L  T U B E  

O U T E R  S U R F A C E  OF 
T I N N E D  W I T H  P U R E  T I N

LEAD C AS T IN A N N U L A R  S P A C E  B E T W E E N  

S T E E L  T U B E  A N D  C A B L E  S H E A T H

M E A 6 U R I N G  RODS S OL DE RE D 

T O  S P E C I M E N  H E R E

F L A T T E N E D  C A B L E  S H E A T H  S P E C I M E N

F i g . 6 .

which m ay be noted is th a t  the stage of uniform creep ra te  does not 
commence until the  extension is between 8 and 9 per cent., whereas in 
the rod specimen it  commences a t  an extension of 4 per cent.

As lead pipe is generally supplied in coils, and has to  be uncoiled 
before being used, i t  was considered th a t  a te s t on a specimen which 
had been subjected to somewhat similar trea tm en t would be of interest. 
Accordingly a length of the straight pipe was ben t to the arc of a circle 
on a former having a diam eter of 22 in. (the usual diam eter of coils of pipe 
of this bore and weight) and then  straightened uniformly by hand. 
I t  is clearly recognized th a t  this procedure does not exactly reproduce 
the conditions m et with in ordinary coiled pipe, where the original 
coiling is done while the pipe is still hot from the extrusion press and the 
uncoiling and straightening are done some considerable time later when

633



McKeown : Creep of Lead and Lead Alloys

the pipe has had tim e to  recover a t  room tem perature by slow recrystal
lization. The m ethod was adopted mainly to enable fairly straight 
specimens to  be obtained, a difficult m atte r when a length of pipe coiled 
in  th e  works was used.

A tria l length of the  pipe was ben t and straightened and  a section 
cu t ou t of the  middle and prepared for microexamination. W hen

F ig . 7.— Tensile Creep T ests  a t  R oom  T em p era tu re  on  C able-Sheaths.

examined 4 hrs. after bending and straightening it was found th a t  in the 
diam etrically opposite zones of m axim um  bending stress the  average 
grain-size was 0-11 m m .2, compared w ith the original 0-14 m m .2, b u t 
there was no evidence of recrystallization. In  the diametrically 
opposite zones of zero bending stress no change in grain-size had occurred 
and there was no evidence of recrystallization or working. The same 
specimen, when examined 15 days later, showed an irregular grain-size
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in  the zones of m axim um  bending stress, and the  average grain area 

was practically unaltered.
The creep specimen was first ben t and immediately straightened, 

then  fitted w ith ends and loaded a t  500 lb ./in .2 about 4 hrs. after bending 
and straightening. The creep curve obtained from this specimen is 
shown in Fig. 8, and is rem arkable in th a t  the  initial stage of rapid 

b u t diminishing creep is absent.
The curve so far consists of two stages, an initial stage of uniform 

ra te  of creep for the first 30 days, followed by  a second stage of uniform

bu t higher creep rate. There is a fairly ab rup t change in the  direction 
of the curve about 32 days from the commencement of the test. Very 
slight change has occurred in the minimum creep ra te  as a result of the 

bending and straightening.

(2) Long T im e Creep Tests at 80° C.

Lead pipe m ay be used to carry w ater a t  tem peratures up to 100° 
C .; lead used in sulphuric acid p lant is frequently subjected to a tem per
ature in the  region of 80° C., and lead cable-sheath m ay be used a t 
tem peratures round about 50° C. In  view of this it was decided to 
carry  out some tests a t  80° C. to  determine the effect of tem perature

635



McKeown : Creep of Lead and Lead Alloys

on the  ra te  of creep, the elongation and  the life of specimens of virgin 
lead.

The specimens used in  these tests were made from in. diam. bar 
of the  coarse-grained m aterial to  th e  same dimensions as the specimens 
shown in  Fig. 1. The measuring bars B.B. were replaced by  brass bars 
extending beyond the end of the furnace, and the extension was measured 
by the separation of fine lines scribed on pla tinum  foil soldered a t the 
ends of these brass bars.

Tubular wire-wound electric furnaces were used, the  winding being 
of 30 S.W.G. B righ tray  wire and  the resistance of each furnace was 
approxim ately 800 ohms. In  series w ith each furnace a variable 
resistance of 220 ohms was used to  set the  current a t  the desired value. 
The current consumed by each furnace on the  220 volts circuit was 
about 0-23 am ps., so th a t  the  power consum ption over long intervals 
of tim e was reasonably low. The furnaces were heavily lagged and  hence 
the  tem perature of the  specimens did no t vary  appreciably for average 
fluctuations in voltage of supply. I t  was found th a t  there was a 
tendency for a slow rise of tem perature to occur about 5 p.m. each day, 
th is being undoubtedly due to  a rise in voltage on the  mains of the 
supply company. A simple form of therm ostat was made up to 
counteract the  effects of this rise in voltage by increasing the  resistance 
of the  furnaces slightly when the  rise in tem perature occurred. The 
therm osta t was placed in a furnace identical in all ways w ith one of the 
creep furnaces, and as all the  15 furnaces in use were placed in parallel 
across the  220-volt supply the  furnace containing the  therm ostat re 
acted  in the  same way to  voltage changes as the other furnaces. I t  was 
found th a t  a resistance of only 3 ohms switched in and out of the  main 
circuit of the  furnaces was sufficient to  give a tem perature control of 
±  2° C.

D eterm ination of tem peratures on different parts  of the  specimen 
showed th a t  the  extreme ends where the specimen was screwed into the 
shackles were abou t 3° C. lower th a n  the centre of the gauge length.

The variable tem perature junction of an  iron Eureka thermo-couple 
was enclosed in fine glass tubing and placed so as to  touch the centre 
of the  parallel length of the  specimen. A special tim ing switch was used 
to  connect each of the 15 couples a t  regular intervals to the circuit of 
a three-thread Cambridge recorder, and  a record of tem perature of each 
specimen was obtained every 23 minutes.

The procedure adopted in commencing a te s t was as follows : the 
furnace was switched on about 9.30 a.m., and the tem perature of the 
specimen had  reached 80° C. about 2 p.m. About 2 hrs. were taken  to 
steady the tem perature a t  th is figure and the  load was then  applied,
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the readings on the cathetom eter of the  scribed lines on the platinum  
foil being taken  immediately before and after the application of the load.

Creep curves a t  300, 200, and 100 lb./in.2 are shown in Fig. 9, and 
it  is seen th a t  the ra te  of creep diminishes very rapidly with diminishing 
stress. The curve obtained a t  300 lb./in.2 is a typical form, i.e. a 
prim ary stage of rapid bu t diminishing ra te  of creep followed by a stage 
of sensibly constant ra te  of creep, then  a th ird  stage of rapidly increasing 
ra te  of creep progressing tow ards failure of the  specimen. A t 100

Part I .— Creep of Virgin Lead

lb ./in .2 the am ount of creep for the first 45 days was only 0-13 per cent., 
and no further creep took place up to  150 days, when the  te st was 

discontinued.
The creep rates have been plo tted  on Fig. 5, and so far as one can 

judge from only two points the tests a t  80° C. give a line parallel to th a t 
given by the tests  a t  room tem perature when logarithm of creep rate

is p lo tted  against logarithm  of stress.
Only the  specimen stressed a t 300 lb ./in .“ a t 80 C. has broken up 

to  date, its life was 48 days, the  elongation 34 per cent, on -10 cm.

(approximately 8 V A )  and the reduction in area 100 per cent.
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(3) Effect o f Long T im e Annealing at 80° C. on a 
Specimen o f Virgin Lead.

A disc was cut from the ] J  in. diam. coarse-grained rod, and a photo
micrograph taken  in the “ as received ” condition. The specimen was 
then  placed inside one of the  creep furnaces and held a t  80° C. for a to ta l 
tim e of 500 hrs., exam ination of the grain-size being made a t  24, 100, 
250, and  500 hrs. No change in grain-size occurred, nor was there any 
o ther evidence of change in  th is specimen.

A .E X T R U D E D  ROD MEAN GRAIN A R E A = 0 - 8 4  mm*

B. EXTRUDED CABLE SHEATH n  »  »  = 0 - 3 7  mm2

C. EX TRUDED PIPE  „  n  = 0 - l 3 m m 2~

—  D. EX TR UDED ROD 1 » >1 t» = 0 ,0 I  m m 2

0 20 4 0  60  80  ,00 T , ME D AYS  200 300

F i g . 10.— Tensile Creep T ests  a t  R oom  T em pera tu re . E ffect o f  
G rain-Size. S tress =  500 lb ./in .2.

G e n e r a l  D i s c u s s i o n  o f  t h e  R e s u l t s  o f  t h e  T e s t s .

(a ) Effect o f Grain-Size on Creep o f Lead in  the 
“ A s  Extruded ” Condition.

I 11 Fig. 10 the creep curves a t  500 lb ./in .3 of four specimens having 
different grain-sizes are shown, and the grain-sizes and some creep data  
are given in Table I I . An exam ination of the  figure and the table
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shows th a t  the am ount of creep in 100 days and the minimum creep 
ra te  are both  directly dependent on the grain-size. I t  m ay be noted,

T a b l e  I I .— Grain-Size and Creep o f Extruded Lead at a 
Stress o f 500 Ib .pn.2.

M ate ria l.
A v erag e  

G ra in  A rea, 
m m .2.

M in im um  
C reep  R a te , 
S t ra in /D a y  

X 104.

A m o u n t of 
C reep  in  

100 D ay s , 
P e r  C en t.

1 1  in . d iam . rod  . . . . .  
1  in . bore x 6  lb. /yd. pipe
I in . o u te r  d iam . X  J in. th ick  cable-sheath
I I  in . d iam . ro d  . . . . .

0 - 0 1

0 1 4
0-37
0-84

1 0 - 6

3-9
2 0 3
1-44

1 1 - 8

7-7
6-65
4-05

however, th a t  tests to  show the higher resistance to creep of the coarser- 

grained specimens had to  be 
before conclusive evidence 
was obtained. All the  four 
specimens dealt w ith here 
have been tested  in the “ as 
extruded ’’condition w ithout 
subsequent therm al or
mechanical trea tm ent. In
Fig. 11 the  minimum creep 
ra te  and the am ount of creep 
in 100 days a t  a stress of 
500 lb ./in .2 have been plotted 
against the mean grain area, 
and these curves indicate 
th a t  decreasing the mean 
grain area below 0-1 m m .2 
decreases very seriously the 
resistance to  c reep ; this, of 
course, refers to grain-size 
produced by extrusion alone.
The curves also indicate 
th a t  the ra te  of increase of resistance to  creep with increase of grain-size 
becomes less m arked as the mean grain area increases above J  mm.2.

Clark and W hite 9 tested hot-rolled brasses of two different grain- 
sizes in creep a t  different tem peratures, and found th a t  for a given alloy 
the fine-grain brass was more resistant to creep than  the coarse-grain 
below a certain tem perature range, bu t above this range the coarse
grained material was the more resistant to  creep. Since the materials
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were known to  differ only in respect to their grain-size and, therefore, 
only in respect to  the relative am ounts of boundary and crystalline 
material, i t  was concluded th a t  above this tem perature range the 
boundary m aterial was the weaker and below this tem perature range 
the  crystalline m aterial was the  weaker.

I t  was then  found th a t  th is tem perature range was the lowest tem per
a ture of recrystallization of the  m aterial after severe cold-working. 
I t  therefore appeared th a t  the  “ equi-cohesive ” tem perature was 
coincident w ith the  lowest tem perature of recrystallization.

The observed fact th a t  above a certain tem perature the  fine-grained 
m aterial creeps more rapidly th an  the coarse-grained m aterial is in 
accord w ith the early theories of Beilby and Rosenhain, who attr ibu ted  
viscous properties to  boundary  m aterials above the  equi-cohesive 
tem perature. I t  therefore appears th a t  above this tem perature creep 
m ay be considered as a form of viscous flow.

If we apply this conception to the case of the extruded leads dealt 
with in  this paper it  certainly seems to explain the differences in creep 
behaviour of the fine- and coarse-grained materials. The tests have 
been carried out a t  room tem perature which, for the  very pure lead 
dealt w ith here, is above the recrystallization tem perature of the worked 
materials, and  hence we m ay assume th a t  the  crystal boundary m aterial 
is the weaker. Certain observations made during the tests confirm 
this view, for example, (I) the roughening or strain etching of the sur
faces of the  specimens which is apparently  brought about by  relative 
m ovem ent of the grains w ithin a viscous m atrix , (2) the  higher elongation 
obtained from the fine-grained rod m aterial compared with th a t  obtained 
from  the coarse-grained rod material. Further, the  observed fact th a t 
the  elongation of coarse-grained lead increases, while th a t  of fine
grained lead decreases, with increase of stress, is explained by  th is view. 
Clearly as the  stress is increased the flow tends to become more plastic 
and less viscous in character, bu t the greater end-blocking effect in 
the  fine-grained m aterial tends to minimize the  increase in plastic 
flow, the ne t effect being th a t  in the fine-grained m aterial the boundary 
m ovem ent decreases more rapidly th a n  the plastic deform ation increases, 
while in the  coarse-grained lead the plastic deformation increases more 
rapidly  th a n  the  boundary m ovem ent decreases, with increase of 
stress.

I t  appears certain th a t  th roughout any of these creep tests both 
plastic and viscous flow are occurring, the former predom inating in 
the early stage of the test. In  this respect reference m ay be made to 
the work of Andrade 10 on lead. H e considered th a t  in a creep tes t a t  
constant stress on a lead wire the flow was made up  of two parts  :
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(1) the plastic, or, to use his own expression, the p flow, and (2) the purely 

viscous flow.
Andrade suggested a formula to  represent the flow of lead under 

creep conditions :
I =  l0 (1 +  P*1) d“

where I is the length a t  any time f, the initial length being !0, (3 and k 
being constants. An attem p t has been made to  lit this formula to  the 
curves in Fig. 10, b u t this has no t been very successful, due to  two causes. 
In  the  first place the curves in Fig. 10 were no t obtained a t constant 
stress. F urther, Andrade suggested th a t  in his formula t3 should 
probably be replaced by a function of t, which approxim ates closely 
to  for small values of t bu t which, as t increases, ultim ately becomes 

constant.

(b) Effect o f Cold-Working on Creep.

If  in an extruded lead a change in grain-size is brought about by a 
small am ount of cold-work in specimens prior to the creep tests being 
commenced, the relation between grain-size and resistance is no longer 
a simple one. Thus, flattening cable-sheath produced some slight 
refinement in grain-size bu t increased the resistance to creep in the 
early stages of the test. Bending and straightening of pipe produced 
in the zones of m axim um  bending stress slight refinement of grain- 
size, but, once more, the resistance to  creep in the early stages of the 

te s t was increased.
In  his work on lead wires already referred to, Andrade has shown 

th a t  large preliminary strains p u t the wires in a sta te  to flow viscously, 
and the present tests on flattened cable-sheath and bent and straightened 
pipes confirm this statem ent. The effect of such working is much more 
pronounced in  the early stage of the test th an  during the stage of uniform 
creep, i.e. the stage where viscous flow always predominates. • In  th is 
respect i t  may be noted th a t  the bending and straightening of the pipe 
has apparently  a greater effect in promoting viscous flow than  had the 
flattening of the cable-sheath, for, in the former case, the initial stage 
of mainly plastic flow is missing, and the  creep curve obtained has the 
characteristic shape associated w ith purely viscous flow.

The curves given in Fig. 12 show very clearly the effect of preliminary 
cold-working on the subsequent creep characteristics of a specimen of 
the coarse-grained rod. The curve A  is the creep curve a t 600 lb./in. 
of a specimen tested  in the “ as extruded ” condition. The curve B  is 
the creep curve of a specimen which was elongated in tension 5 per cent, 
on the gauge-length and then  tested  in creep under a load which would 
have produced a stress of 600 lb ./in .2 on the cross-sectional area of the
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specimen before overstrain. The la tte r  specimen has given a creep 
curve in which the  early stage of the  ordinary creep curve, considered 
to  be due mainly to  plastic deformation, is absent. I t  seems probable, 
therefore, th a t  the  curve obtained from the overstrained specimen 
represents flow largely viscous in character.

A similar specimen elongated 5 per cent, in tension, sectioned and 
aged a t  room tem perature, was found 15 m inutes la ter to  have a grain- 
size approxim ately § th a t  before working. L ater very slight recrystal-

7 / ME. DAYS

F i g . 12.— T ensile Creep T ests  a t  R oom  T em p era tu re  on Coarse-G rained E x tru d e d  
R od . S tress =  600 lb ./in .2.

lization was detected, b u t the  further grain refinement was small. 
I t  is of in terest to note th a t  while the  m inim um  creep ra te  of the original 
m aterial was 4-17 x  10-4 strain  per day the creep ra te  of the over
strained m aterial was 2-0 X lO 4 strain  per day  and the relative mean 
grain areas 0-84 and 0-46 m m .2, respectively. I t  would appear, there
fore, th a t  in th is te s t as also in the tests on the flattened cable-sheath 
and the  ben t and straightened pipe specimens, the effect of the cold- 
working in increasing resistance to creep is much more pronounced 
than  the  decrease in creep resistance which would be expected as a result 
of the  reduction in grain-size.

The overstrained specimen had a life of 186 days and a to ta l extension 
(including the  original 5 per cent, overstrain) of 30 per cent. A cross- 
section was taken  on the  parallel length aw ay from the  fracture within
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a few hours of failure, and a grain count gave the  mean grain area as 
0-42 mm.2. F rom  this it appears probable th a t  the grain-size had not 
altered appreciably during the  creep test, and if this be so it  tends to 
confirm the sta tem ent th a t  the flow occurring during the tes t was mainly 
a t  the grain boundaries. Specimens of th is lead which had  been rapidly 
overstrained 1 2 | per cent, in tension were found to have completely 
recrystallized within 1 hr. The creep specimen on the other hand had 
a t  the commencement of the creep tes t an average grain-size of 0-46 
m m .2, during the tes t was stretched much more than  12-5 per cent, 
in  tension, bu t had no t recrystallized. This suggests th a t  during the 
creep te s t the plastic deformation within the grains was insufficient to 
bring about recrystallization, and th a t  the  movement which did occur 

took place a t  the  grain boundaries.

Intercrystalline Cracking o f Lead.

In  several of the specimens tested in creep a t  low stresses in ter
crystalline cracking has been clearly observed. I t  has been mentioned 
previously th a t  during a te st the grain boundaries show on the surface 
of the specimen after an extension of approxim ately 3 per cent. A t a 
la ter stage in the  te s t some of the  grain boundaries have been observed 
to open in the form of deep cracks, w ith a separation of adjacent grains. 
This has been observed most clearly in  the coarse-grained specimens a t 
stresses of 400 and 500 lb ./in .2 and also in the  specimen overstrained 
5 per cent, before testing. Intercrystalline cracking of lead may 
thus occur under steady stress conditions (creep) as well as under the 

influence of alternating  stresses.
In  a recent paper by  J .  N. Greenwood,11 intercrystalline cracking 

under creep conditions of a specimen of lead sheet a t  a stress of 500 

lb ./in .2 has been referred to  and illustrated.
I t  is clearly recognized th a t  the work recorded here is by  no means 

exhaustive, and further investigation of the  creep of lead is proceeding. 
The work done has shown the  very great im portance of a complete 
knowledge of the history of the materials tested, and in this connection 
it  m ay be noted th a t  a very extensive research is being carried out in 
the University of Melbourne under the  direction of Professor J .  N. 
Greenwood.12 This work, details of which have very recently come to 
hand, aims a t  a complete investigation of the effect of small am ounts of 
impurities on the mechanical properties of lead with particular reference 
to  recrystallization, grain-size, and creep characteristics. This work 
and the work of the present author have shown the problem to be a very 
complex one, bu t i t  is felt th a t  a thorough investigation of the effect 
of previous therm al and mechanical history on the creep characteristics

Part I .— Creep of Virgin Lead



of lead a t  room tem perature will m aterially assist in the elucidation of 
the m any problems presented by the study  of creep in other materials 
a t  elevated tem peratures.
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T H E  CO NSTITU TIO N  OF SILV E R -R IC H  
A N TIM O N Y -SIL V ER  ALLOYS.*

B v P E T E R  W . R E Y N O L D S ,t B.A ., B .Sc., an d  W IL L IA M  H U M E- 
R 0 T H E R Y 4  M.A., D .Sc., M e m b e r .

Sy n o p s i s .

T he liqu idus curve of th e  system  silver-an tim ony  is determ ined  
accu ra te ly  in  th e  range 0 -25  atom ic  per cen t of an tim ony . A new 
n eritec tic  ho rizon ta l is found  a t  702-5° C., a t  w hich tem p era tu re  th e  a 
solid solution reac ts  w ith  th e  liqu id  to  form  th e  0  solid so lution w hich has a 
close-packed hexagonal s tru c tu re . T he phase boundaries o f t o a w d B  
solid solu tions are  determ ined  accu ra te ly  a t  tem p era tu re s above 300 C.
T he general form  of th e  d iagram  w hen d raw n  m  te rm s of e lectron concen- 
tr a t io n  resem bles th a t  o A h e  system  f s ilver-tim  T f c L ^ t h e C o  
determ ined  are  exam ined from  th e  p o m t of view  of S tockdale s th eo ry  ot

in tegra l a tom ic  ratios.

I . — I n t r o d u c t i o n .

T h e  system silver-antim ony was investigated by Petrenko 1 whose 
equilibrium diagram indicates th a t  the  solid phases consist of a silver- 
rich solid solution containing up to  15 per cent, by weight of antimony 
a compound Ag3Sb, and pure antimony. By means of X -ray cryste 
analysis, Westgren, Hagg, and Eriksson,2 and Broderick and Ehre 
showed th a t  a phase w ith  a close-packed hexagonal structure exists 
between the  compound Ag3Sb and the  «-solid solution, a fact which had 
been indicated by the  electrolytic solution potential measurements ot 
Raeder.4 This new phase m ay be denoted p§, and the present paper 
describes a detailed investigation of the phase boundaries in the  a and 

B regions.
I I . — E x p e r i m e n t a l

(a) Materials Used.

The silver used was electrolytic silver grain supplied by Messrs. 
Johnson, M atthey & Co., L td ., and was of a purity  of 99-997 per cent.
The antim ony was kindly presented by Messrs. The Cookson Lead and

* M anuscrip t received Sep tem ber 9, 1936. 
t  Je sus College, O xford. ^  , ,
t  R o v a l Society W arren  R esearch  te llo w , Oxford.
§ T h e  X -ray  investiga to rs call th is  phase <r, an d  use t  e sym  e nom en_

Ao- Sh nhase A p art from  th e  possible confusion betw een e an d  e ,
c la tu re  obscures th e  close resem blance of th e  f} phases in  th e  system s sd v e r-tm

an d  silver-an tim ony . ,__________________________ ________ ____________

Note to Abstractors and Other R e a d e r s . -TWs- paper^w iU  be  j u b b j e d ,  m
p e r m a n e n t  fo rm , in  th e  Journal of the InstilM e of M W 7 .
R e fe re n c e  sh o u ld  a cc o rd in g ly  b e  a s  fo llow s : J . Inst. Metals, , (

copy)
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Antim ony Co., L td ., and was of 99'917 per cent, purity , the chief 
im purities being iron O'OIl, lead 0'025, and copper 0012  per cent.

(b) Cooling Curve Technique.

The cooling curves were taken  by  a m ethod developed for the 
accurate determ ination of freezing point depressions. The details 
of the  technique are being published elsewhere.5 The m ethod consisted 
essentially in melting 120 grm. of silver under powdered charcoal in a 
cylindrical graphite crucible provided w ith a graphite lid in which 
holes were bored for the  admission of a th in  silica thermocouple 
sheath, a silica stirrer, and a th in  silica tube by  means of which a 
small sample of th e  alloy could be removed. After adding the 
antim ony w ith thorough stirring of the  m olten alloy, th e  current 
through the  electrically-heated crucible furnace was adjusted so as to 
give a ra te  of cooling of not more th a n  2° C. per m inute a t  the arrest 
point. As the  tem perature approached th a t  of the  expected liquidus 
point, a small sample of th e  alloy was sucked up the  silica tube 
and removed for analysis; in th is  way difficulties caused by 

segregation in the  final solid ingot * were avoided, and the  composition 
of the  m elt a few minutes before the  beginning of crystallization was 
readily determined. The alloy was thoroughly stirred throughout the 
determ inations of the  arrest points. I t  was then  reheated, and more 
antim ony was added for the  nex t experiment. F o u r  additional points 
are included in which the  composition was determ ined from the weights 
of metals used.

The tem peratures were measured by  means of a p la tinum /platinum - 
rhodium  (13%) thermocouple in conjunction w ith a Carpenter-Stansfield 
potentiom eter of double the  usual sensitivity, the coils of which had been 
accurately calibrated a t  the  N ational Physical Laboratory. B y  using 
stric tly  standardized conditions, and taking a number of precautions 
in  the  potentiom eter adjustm ents, i t  has been possible to  obtain an 
accuracy of ±  0 ‘3° C. for th e  freezing points of alloys which show 
pronounced arrests.

In  the  present system, a change of 0'1 per cent, in composition is 
equivalent to  roughly 1° C. in th e  liquidus tem perature, so th a t  the 
accuracy of th e  liquidus curve is lim ited more by  the  precision w ith which 
the  exact composition of the  alloy can be determined, th a n  by  the 
accuracy w ith which the  arrest point can be measured.

* E xperience  show s th a t  erro rs of severa l p er  cen t, m ay  be in tro d u ced  if th e  
com position  is d e term ined  by  th e  analysis of po rtions of th e  final ingot, an d  th is  
e rro r  m ay  be acce n tu a ted  if th e  alloy  is stirred , since th e  s tirring  m ay  cause 
ag g lom eration  of th e  firs t p o rtions to  solidify.
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I t  has been found th a t  the  m ethod of determining the composition 
of the  m elt by  sampling is liable to  give slightly high results for some 
silver alloys, because the  sample is sometimes very slightly richer in 
th e  solute element th a n  the  m elt from which it  is taken. For this 
reason four liquidus points based on synthetic compositions are included 
in Table I, and m arked f- These are very slightly below those obtained 
by the m ethod of sampling. This discrepancy between the  results 
based on analysis, and on synthetic compositions has been thoroughly 
investigated, and is fully discussed in the  paper referred to  above.5 
For the points based on synthetic compositions, the  composition is 
considered exact, and the  results accurate to  ± 0 - 3 °  C. For the 
remaining points i t  is considered th a t  th e  errors do no t exceed the

/ I Q.Q° Q \
limits I , „ „ ]; by this nota tion  it  is m eant th a t  the values are not 

V— 0 4  C./  J
more th a n  0 ’9° too high, and no t more th a n  0 4 °  too low. All tem 
peratures were deduced from the  measured electromotive force of the 
thermocouple by  means of deviation graphs from the table of Roeser 
and Wensel,7 and the absolute values, as distinct from the relative 
accuracy, therefore depend on those of Roeser and Wensel.

(c) Preparation o f Alloys fo r  Annealing and Quenching Experiments.

The alloys were prepared in quantities of approxim ately 20 grm. 
by  melting the two metals under charcoal in small Salamander crucibles, 
and were cast in J-in. diam eter sand moulds in order to  reduce inverse 
segregation which was then  small, and insufficient to  interfere w ith the 

results.
(d) Annealing and Quenching Experiments.

The alloys were annealed in evacuated hard  glass tubes, and were 
quenched in water. For short anneals, the  tem perature was kept con
s ta n t w ithin i  0'3° C. by hand  control, whilst for the  long anneals 
use was made of Foster tem perature regulators which m aintained the 
furnace tem peratures constant to  w ithin 1'5° C. The general 
arrangem ents have already been described.6

(e) Calibration of Thermocouple.

All tem peratures were measured by a platinum /platinum -(13% ) 
rhodium  thermocouple standardized against the freezing points of 
silver (960’5° C.), copper-silver eutectic (778‘8° C.), pure aluminium 
(659° C.), and zinc (419'5° C.). Interm ediate tem peratures were ob
tained by means of a deviation graph from the  table of Roeser and 

Wensel.7

of Silver-Rich Antimony-Silver Alloys
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(f) Microscopic Exam ination and Etching Reagents.

Alloys consisting of the  (3-phase were very b rittle , the  individual 
crystals showing a great tendency to  fall apart, b u t th is difficulty was 
overcome by  careful hand  sawing and grinding. The tw inned crystal
line structure of th e  a-phase was best revealed by  etching w ith a mixture 
of chromic and sulphuric acids, whilst the  presence of chilled liquid in 
th is  phase was shown by  etching w ith ammonia and hydrogen peroxide, 
which revealed the  structure of the  a-phase only after a long period, 
b u t a ttacked  the  chilled liquid more rapidly. The la tte r  reagent was 
also suitable for the  determ ination of the  a /a  -(- (3, and a -f- p/p 
boundaries, the  p-phase being revealed as a bluish or brownish con
s titu en t in contrast to the  white a. The structure of the  p-phase was 
best revealed by a m ixture of nitric and chromic acids, which was also 
suitable for the  determ ination of the  p solidus, and the p/p +  y  solubility 
curve.

(g) Analysis.

All the  specimens from th e  cooling curve experiments, and all the  
critical specimens near the  phase boundaries were analyzed, bo th  silver 
and antim ony being determined. After dissolving the  alloy in sulphuric 
acid, the  silver was precipitated as chloride by means of hydrochloric 
acid. The silver chloride was then  filtered off and weighed, and the 
antim ony determined by ti tra tio n  w ith perm anganate after the  addition 
of the  required am ount of hydrochloric acid. As shown by Pugh,8 
the success of th is  m ethod depends on the  correct adjustm ent of the  
relative am ounts of sulphuric and hydrochloric acids present. Under 
the  required conditions the  standardization of th e  perm anganate by 
metallic antim ony agreed exactly  w ith  th a t  by  sodium oxalate, and 
the  sums of the  percentages of silver and antim ony as determined by 
analysis varied between 99‘96 and 10004.

I I I .— E x p e r i m e n t a l  R e s u l t s .

The results of the  cooling curve experiments are given in Table I, 
whilst the  critical annealing experiments on either side of the phase 
boundaries are shown in Table I I .  The full details of the additional 
annealing experiments which confirm these results are subm itted for 
deposition in th e  library of the  Institu te .*  The da ta  included in the 
Tables, as well as the  results of the additional experiments, are shown 
in  Fig. l , f  which is alm ost self-explanatory.

* T hese tab les m ay  be consu lted  in  th e  In s t i tu te ’s lib ra ry , 
t  T he  liqu idus p o in ts  fo r alloys 9 an d  11 a re  n o t show n in  th e  figure.
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F ig . 1 (see footnote  to  p . 648).
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The liquidus curve for the  deposition of the  a solid solution agrees 
closely w ith the  freezing po int data  of Heycock and Neville.9 The peri- 
tectic reaction a -f- Liq. p takes place a t  702'5° C., and produces

Reynolds and Hùme-Rothery : The Constitution

T a b l e  I .— The Liquidus and Cooling Curve Results.

N o .
A n tim o n y , W e ig h t 

P e r  C en t.
A n tim o n y , A to m ic  

P e r  C en t.
1 s t  A rre s t . 2nd  A rre s t ,

0 0 960-5
■ 1 113 1-00 951-5
' 2 2-16 f 1-92 942-7

3 2-24 1-99 942-5
4 2-81 2-50 937-1
5 3-35 2-98 932-5
6 3-94 3-51 927-6
7 4-21 t 3-75 924-1
8 5-06 4-51 916-4
9 6-11 f 5-45 905-1

10 6-66 5-95 898-2
11 7-40 f 6-62 889-8
12 8-80 7-88 871-3
13 8-95 8-01 871-5
14 12-35 11-10 820-0 700-9 *
15 15-84 14-29 761-2 703-0
16 17-70 16-00 725-7 701-7
17 18-15 16-42 714-8 702-2
18 18-69 16-92 700-9 558-2
19 21-26 19-30 659-4 558-0
20 23-41 21-31 619-9 558-4
21 25-73 23-48 582-4 558-1
22 28-25 25-86 552-9
23 30-98 28-45 538-5

* U nstirred , s tir re r  firm ly fixed in . f  S y n th e tic  com positions.

only a very slight therm al arrest, which is not shown clearly unless the 
alloy is well stirred. In  the  three alloys where proper stirring was possible 
th e  arrest po int lay between 701'7° and  703'0° C., whilst the  quench
ing experim ents gave the  tem perature as lying between the  limits 
702‘0° and 703T° C. The peritectic reaction p +  Liq. y  produced 
a  m uch more definite therm al arrest, and in four different cooling curves 
the arrest points only varied between the  lim its 558'0° and 558‘4° C., 
whilst quenching experiments placed the  horizontal line as lying between 
557 '9° and 558'5° C., so th a t  the  m ost probable value is 558'2° C.* The 
solid solubility of antim ony in  silver is 7‘2 atomic per cent. (8-05 per 
cent, by  weight) a t  the  702'5° peritectic tem perature, and diminishes 
to 5'5 atom ic per cent. (6'2 per cent, by  weight) a t  300° C. The limits 
of th e  p-phase are 8'8 atom ic per cent, antim ony a t  the  702'5° C. peri
tectic tem perature, and 16-3 atomic per cent, antim ony a t  the 558’2° C.

* T h e  values g iven by  P e tren k o  lie betw een  557° an d  562° C.
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peritectic horizontal. The range of solubility diminishes slightly as the 
tem perature decreases, and a t 300° C. the p solid solubility lim its are 
a t  8'6 and 15'6 atomic per cent, of antimony.

T a b l e  I I .— Annealing and Quenching Experiments.

A n tim o n y , 
W e ig h t 

P e r  G ent.

A n tim o n y , 
A to m ic  

P e r  C en t.

T im e  a n d  T e m p era tu re  
(° 0 . )  of F in a l  A nneal.

M ic ro s tru c tu re .
P re v io u s  A n nealing  

T re a tm e n t.

3 0 0 2-67 i  hr. a t  856-3°. 
1 hr. a t  861-3°.

a

a  +  tra c e  of 
chilled liquid.

24 hrs. a t  700° C. 
>> »>

5-71 5-09 f  h r. a t  776-8°. 
779-9°.

a

a  +  tra c e  of 
chilled liquid .

2 J  d ay s  a t  650° C.

7-82 6-99 1 hr. a t  707-3°. 
710-5°.

a

a  +  trace  of 
chilled liquid.

o j  days a t  691° C.

9-98 8-94 1 hr. a t  698-0°. P 5^ d ay s a t  691° C.

” 700°. p  +  m inu te  trace  
of chilled liquid.

»>

10-92 9-80 680-8°. p 13 days a t  525° C.„ 682-9°. ¡8 - -  chilled liquid. >> >>
13-57 1 2 -2 1 „ 640°. P 99 99

642-2°. +  chilled liquid. 99 99

15-39 13-88 605-2°. P 99 99

” ” 607-4°. ¡3 - f  m inu te  trace  
of chilled liquid.

99 99

17-37 15-70 569-6°. B 99 99

» » 572-0°. ¡3 +  chilled liquid. 99 99

5-71 5-09 21 day s a t  302°. a 5% day s a t  691° C.

6-27 5-60 302°. a  +  p 99 99

382°. a 99 99

6-76 6 0 4 382°. a  +  trace  of p . 99 99

14 d ay s a t  465°. a 99 99

7-38 6-59 10 d ay s a t  551°. a +  tra c e  of p. 99 99

606°. a 99 99

7-88 7-04 5 d ay s a t  659°. a +  tra c e  of p. 99 99

5 J  days a t  691°. a none.

8-18 7-32 3 d ay s a t  696°. a +  P 10 day s a t  606° C.

9-55 8-55 21 d ay s a t  302°. a + P* 10 days a t  606° C.
3 d ay s a t  696°. a  P *

5^ days a t  691° C.10-08 9-03 21 d ay s  a t  302°. P
3 d ay s a t  696°. P

10 day s a t  544° C.17-12 15-47 21 days a t  302°. P
10 d ay s a t  544°. P none.

17-56 15-88 14 d ay s a t  465°. p  +  tra c e  of y . 10 days a t  544° C.„ 10 days a t  512°. p 99 99

18-22 16-48 10 d ay s a t  551°. p  +  a  li t t le  y . 99 99

* I n  these  a  +  ¿3 alloys w hich lie n e a r  to  th e  a  +  /?//? boundary , th e  re la tive  
am o u n t of th e  j3 phase  increased  sligh tly  w hen th e  alloys w hich h ad  previously 
been annealed  a t  a  h igh  tem p era tu re  were re-annealed  a t  a  lower tem pera tu re . 
T h is ind ica tes t h a t  th e  a +  j8/0 b oundary  in  F ig. 1 is n o t vertical, b u t inclined 
sligh tly  to  th e  left a t  lower tem pera tu res.
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IV.— D i s c u s s i o n .

I n  F ig .  2, t h e  e q u i l ib r iu m  d ia g r a m s  o f  t h e  s i lv e r - r ic h  s i l v e r - t i n  

a n d  s i l v e r - a n t i m o n y  a l lo y s  a r e  c o m p a r e d ,  t h e  d ia g r a m s  b e in g  d r a w n  

i n  t e r m s  o f  e le c t r o n  c o n c e n t r a t i o n .  T h e  ¡3 -phase  i n  t h e  s y s t e m  s i l v e r -  

t i n  h a s  a ls o  a  c lo s e -p a c k e d  h e x a g o n a l  s t r u c t u r e , 10  a n d  i t  is  c le a r  t h a t  t h e  

tw o  e q u i l i b r iu m  d ia g r a m s  r e s e m b le  o n e  a n o t h e r  b o t h  a s  r e g a r d s  t h e  

h ig h e r  p e r i t e c t i c  t e m p e r a t u r e s ,  a n d  t h e  g e n e r a l  f o r m  o f  t h e  d ia g r a m . 

I n  b o t h  s y s te m s  t h e  c o m p o s i t io n  c o r r e s p o n d in g  w i th  t h e  e le c t r o n  

c o n c e n t r a t i o n  1'5 l ie s  n e a r  t h e  c e n t r e  o f  t h e  [3 -phase a r e a .  I n  o th e r  

a l lo y  s y s te m s  i t  i s  w e l l  k n o w n  t h a t  p h a s e s  w i t h  t h e  b o d y - c e n t r e d  

c u b ic  o r  (3 -m a n g a n e se  s t r u c t u r e s  t e n d  t o  o c c u r  a t  t h i s  e le c t r o n  c o n c e n 

t r a t i o n .  T h e  p r e s e n t  w o r k ,  th e r e f o r e ,  c o n f irm s  t h a t  t h e  s a m e  e le c t r o n  

c o n c e n t r a t i o n  c a n  a ls o  g iv e  r i s e  t o  a  g r o u p  o f  c lo s e -p a c k e d  h e x a g o n a l  

s t r u c t u r e s ,  s in c e  t h i s  s t r u c t u r e  a t  t h e  e le c t r o n  c o n c e n t r a t i o n  1*5 is  

f o u n d  a ls o  i n  t h e  s y s te m s  s i l v e r - i n d i u m , 1 1  c o p p e r - g e r m a n i u m , 12 a n d  

c o p p e r - g a l l iu m . 13 T h e  d ia g r a m s  i n  F ig .  2 sh o w  t h a t  i n  t e r m s  o f  

e le c t r o n  c o n c e n t r a t i o n  b o t h  t h e  a / a  -f- [3 a n d  t h e  a  +  p /p  b o u n d a r ie s  

i n  t h e  s y s te m  s i l v e r - a n t i m o n y  a r e  d is p la c e d  i n  t h e  d i r e c t i o n  o f  lo w e r  

a n t i m o n y  c o n t e n t  c o m p a r e d  w i th  t h o s e  i n  t h e  s y s te m  s i l v e r - t i n .  T h e  

P /P  +  y  b o u n d a r y  i s  d i s p la c e d  i n  t h e  s a m e  d i r e c t io n  a t  h ig h e r  t e m 

p e r a t u r e s ,  b u t  a t  lo w e r  t e m p e r a t u r e s  t h i s  b o u n d a r y  g iv e s  a  m u c h  

n a r r o w e r  r a n g e  o f  c o m p o s i t io n  i n  t h e  s y s te m  s i l v e r - t i n .

The phase boundaries in the  present work were determ ined accurately 
and m ay be surveyed in the light of Stockdale’s hypothesis 14 th a t  
critical points occur a t  integral atomic ratios. The point A  in Fig. 1 
representing the  lim iting composition of the  a-solid solution m ay be 
placed a t  7’2 i  OT atomic per cent, of antim ony. -This does no t corre
spond w ith any simple ratio  of numbers up to  12, b u t if numbers up to 
24 are perm itted, as in  parts  of Stockdale’s paper, the ratio  yT =  7T4 
per cent, agrees w ithin the  lim its of experimental error. The point F  
representing the  composition of the  (3-phase a t  the  peritectic tem per
a tu re  lies a t  8‘8 i  0T0 atom ic per cent, of antim ony, the  nearest 
integral ratio  being ^  =  8'70 per cent. The difference between these 
values is small, b u t the  (3 solidus curve suggests th a t  the  point F  
corresponds w ith a slightly higher antim ony content th a n  th a t  required 
by  the  ratio  -ÿ%. The point G representing the composition of the (3- 

phase a t  the  lower peritectic tem perature m ay be placed a t 16'3 i  OT 
atom ic per cent, antim ony, and  definitely differs from the  ratio  ^  =  
16‘67 per cent, which is th e  nearest ratio  involving numbers up to  24. 
The same ratio  appears definitely d istinct from the  composition of the 
point M  on the  liquidus which lies a t  16'9-17'0 atomic per cent, anti-
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mony, b u t the  lower liquidus point N  lies a t  th e  composition 25'0 ^  O'l 
which corresponds w ith  the  ratio  Of the  five critical points deter
mined, i t  m ay be said, therefore, th a t  only one corresponds w ith the ratio 
of small whole numbers, b u t the  A  point agrees with the  ratio  Two 
points do no t agree w ith the  whole num ber hypothesis, whilst for the 
fifth th e  conclusion is uncertain.

Silver-Rich Antimony-Silver Alloys

A c k n o w l e d g m e n t s .

T h e  a u t h o r s  m u s t  e x p r e s s  t h e i r  t h a n k s  t o  P r o f e s s o r  F .  S o d d y , 

F .R .S . ,  f o r  h i s  k in d n e s s  i n  p r o v id in g  l a b o r a t o r y  a c c o m m o d a t io n ,  a n d  

m a n y  o t h e r  f a c i l i t i e s  w h ic h  h a v e  h e lp e d  t h e  p r e s e n t  w o rk .  O n e  o f  t h e  

a u t h o r s  (W . H .- R .)  m u s t  t h a n k  t h e  C o u n c il  o f  t h e  R o y a l  S o c ie ty  f o r  

e le c t io n  t o  a  R e s e a r c h  F e l lo w s h ip ,  w h i l s t  g r a t e f u l  a c k n o w le d g m e n t  is  

d u e  t o  t h e  R o y a l  S o c ie ty ,  t h e  D e p a r t m e n t  o f  S c ie n tif ic  a n d  I n d u s t r i a l  

R e s e a r c h ,  a n d  t h e  A e r o n a u t ic a l  R e s e a r c h  C o m m it te e  f o r  g r a n t s  m a d e  t o  

t h e  a u t h o r s  i n d iv id u a l ly  i n  o r d e r  t o  h e lp  t h e i r  r e s e a r c h  w o rk .

T h e  O l d  Ch e m i s t r y  D e p a r t m e n t ,

T h e  U n i v e r s it y  M u s e u m ,

Ox e o r d .

August, 1936.
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AN ALUM INIUM  STATUE OF 1893: G IL B E R T ’S 
“ E R O S.” *

B y P r o f e s s o r  R . S. H U T T O N ,f M .A., D .Sc., F e l l o w , an d  R IC H A R D  
S E L IG M A N ,J P h .n a t.D ., P a s t -P r e s id e n t  a n d  F e l l o w .

'  Sy n o p s i s .

T he freedom  from  serious corrosion of th e  “ E ros ”  s ta tu e  in  P iccadilly  
Circus, L ondon, a f te r  38 y ea rs’ exposure an d  th e  fac t th a t  i t  is m ade of 
un-alloyed alum in ium  are  recorded. W h eth er th e  m eta l used  in  1893 
w as produced  b y  th e  old chem ical o r new  electro ly tic  process is undecided, 
b u t  th e  resu lts of analyses of specified exam ples of old alum in ium  are 
repo rted .

T h o s e  who took p a r t in the Annual D inner of the  In stitu te  in March, 
1935, will remember the jocular suggestion of one speaker th a t  a statue 
of a distinguished and popular member should be cast in aluminium 
and erected in Piccadilly Circus. The speaker was unaware th a t  a 
sta tue in  aluminium of “ Eros ” had formed p art of the Shaftesbury 
Memorial in  Piccadilly Circus for over 40 years !

In  June, 1893, the  memorial to  the great philanthropist was un 
veiled— “ the  only aluminium m onum ent erected in England . . . the 
work of a young, b u t already rising sculptor, Mr. Alfred Gilbert, R .A .,” 
as Mr. H. R. Williams described it  a t  the  unveiling. A t the same cere
mony the Duke of W estm inster spoke of “ This beautiful work of art, 
which will no t soon perish.” I t  m ay well be asked how m any m etal
lurgists, w ith the knowledge of atmospheric corrosion phenomena 
available to-day, would have endorsed the opinion of the  Duke of 
W estm inster. Indeed, even before the  year was out there were not 
w anting those who foresaw disaster, and in September, 1893, the late 
E dm und Gosse wrote th a t  “ the  m onum ent already looks dingy and 
decayed.” We know now, however, th a t  the Duke was right, and the 
im aginary m etallurgists of 1893 would have been a t  fault.

During the building of the present Underground Station a t  Picca
dilly Circus the  sta tue was removed to, and subjected to cleansing a t the 
foundry of Mr. A. B. B urton in Thames D itton. Almost immediately

* M anuscrip t received O ctober 12, 1936. 
f  P rofessor of M etallurgy, C am bridge U niversity .
j  M anaging D irecto r, A lum inium  P la n t an d  Vessel C om pany, L td ., London.

Note to Abstractors and Other Readers.— T his p ap e r will be published, in 
p erm an en t form , in  th e  Journal of the Institute of Metals, Vol. L X , 1937. 
R eference should accordingly be as follows : J . Inst. Metals, 1937, 60 (Advanoe 
copy).
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after its re-erection the  sta tue was dam aged in a revel during the night 
of December 31, 1931, and had to  be dism antled once more for repair.

The present authors though t th a t  such an opportunity  to  inspect 
the  m etal should no t be missed, and after considerable difficulty received 
permission to  v isit the  foundry.

Although the  cleansing operations had been completed it  was quite 
evident th a t  nothing in the  natu re  of deep-seated corrosion had taken 
place during the  38 years which had elapsed since the sta tue was cast. 
The surface, Mr. B urton  stated , had been covered w ith a layer of corro
sion products about ^  in. thick. This had been removed w ith scrapers, 
leaving a perfectly smooth surface, only discoloured by  the  subsequent 
exposure to  the  smoke and other atmospheric contam ination of Picca

dilly Circus.*
I t  appeared to  be of considerable in terest to  ascertain the  composition 

of the  metal. The intricacy of the  casting made it  appear th a t  an alloy 
m ust have been used, b u t the  evident resistance to  corrosion seemed to 
contradict this view. As no massive piece of the  sta tue was then  
available for chemical analysis, some m inute drillings, resulting from the 
repair work, were examined spectrographically by  Mr. D. M. Smith,
B.Sc., of the  B ritish Non-Ferrous Metals Kesearch Association, after 
they  had been carefully washed in very dilute hydrochloric acid. Mr. 
Sm ith subsequently re-examined the  plates secured in  1932 in the 
light of his la ter knowledge of the  spectrographic analysis of aluminium 1 
and reported  the  figures given in col. 1 of Table I.

Mr. Sm ith emphasized th a t  the numerical estim ates are, in all cases, 
only approxim ate and should not be regarded as accurate to  more th an  
one significant figure. Subsequently, Mr. P itts  kindly supplied a small 
piece cut, m any years before, from the  skirt of the  figure, which Mr. 
Sm ith analyzed w ith the  result given in  col. I I ,  Table I.

W hilst these analyses do no t show perfect agreement, .they do show 
th a t  no alloy had been used, and i t  is certainly rem arkable th a t  such a 
casting, reproducing the  fine details of Gilbert’s work, had been made in 
“ pure ” aluminium a t  so early a date. The bow, Mr. P itts  informed the 
authors, was re-cast in an  alloy a t  a la ter date.

Most of those familiar w ith the  m etal will also be surprized a t  the 
small am ount of the  im purities revealed, and it  was very desirable, 
therefore, to  ascertain the origin of the m etal and, particularly, whether 
i t  was m ade by the electrolytic or by  a purely chemical process. In  this

* Mr. F . E . P i t ts  who, in  1918, acqu ired  th e  firm  of B road, Salm on & Com pany, 
L td ., by  w hom  th e  s ta tu e  w as orig inally  cast, inform ed th e  au th o rs th a t  a  sim ilar 
am o u n t of corrosion p ro d u c ts  h a d  been rem oved  by  electrically  d riven  w ire brushes, 
w hen th e  s ta tu e  h ad  been rem oved  from  P iccad illy  Circus for sa fety  during  th e  
w ar of 1914-1918.

Hutton and Seligman:
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Hutton and Seligman

the authors have been entirely unsuccessful, b u t in the course of their 
searches they  have been fortunate enough to  locate several specimens 
of chemically prepared aluminium, and it  seems desirable to  place on 
record the  composition of these, as determ ined by  modern methods.

The specimens, the  results of the  spectrographic exam ination of 
which, by  Mr. D. M. Smith, are given in Table I, were :

H I .  A very small am ount of m etal obtained on loan from Mr.
0 .  E. Sims, through the  good offices of Mr. W. M urray Morrison. 
This m etal had  been in the  possession of Mr. Sims’s grandfather 
(1800-1857) and had, therefore, been made before 1857.

IV. A very  small specimen, m ade over 50 years before, by 
A lexander Sutherland, probably from A ntrim  bauxite. This was 
obtained on loan from  Mr. Jam es Sutherland, through Mr. M urray 

Morrison.
V. A medal of alum inium  made by  the  Aluminium Company, 

L td ., by  the  D eville-Castner process, prior to  1889, and given by 

Professor F. Soddy, F.R.S.
VI. A small ingot of m etal m ade in 1863 by Bell Brothers of 

W ashington, Co. D urham , and given by Professor Alexander Scott,
F .R .S . The m anufacture of alum inium  was commenced a t  W ashing
ton  about 1860 by the  firm of Bell Brothers, of which Sir Lowthian 
Bell was th e  moving spirit. J . W. Mellor 2 states th a t  the Deville 
process was used. I t  is, perhaps, no t w ithout significance th a t  Sir 
Low thian Bell’s son, Sir H ugh Bell, an original mem ber of this In 
s ti tu te  was, for a tim e, a pupil of H. St. Claire Deville.3

V II. A small ingot of metal, obtained by  the  good offices- of Mr.
C. E. Pearson, M.Met., which was m ade a t W allsend by the N etto 
process in which cryolite was reduced by sodium.4

Of No. V I a chemical analysis was made in  Dr. A. G. C. Gwyer’s 
laboratory, and of No. V II a p artia l analysis by  Mr. G. B. Brook. 
Their results are given in  Table I  as Nos. V ia  and V ila , respectively. 
Mr. Brook also m ade a partia l analysis of the fragm ent of the  sta tue 
which is recorded as No. I la .

U nfortunately  the authors have no sample available of the  earliest 
electrolytic m etal for exam ination by  modern m ethods, b u t in  col. V III  
are given H . Moissan’s figures for m etal produced electrolytically a t  
P ittsbu rg  in 1895, in  col. IX  for Neuhausen m etal of the  same year, and 
in  col. X  for another sample of electrolytically produced aluminium of 
1896.5- 11

I t  will be noted  th a t  the  composition of the samples taken  from the 
s ta tue  is very similar to  th a t  of m etal of known chemical origin, Nos. V ,
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A n  Aluminium Statue of 1893 : Gilbert’s “ Eros”

V I ,  a n d  V I I .  I t  d if fe rs  r a t h e r  m o r e  f r o m  t h a t  o f  m e t a l  p r o d u c e d  b y  

e le c t r o ly s is  a t  a b o u t  t h e  s a m e  t im e ,  t o  j u d g e  b y  M o is s a n ’s a n a ly s e s .  O n  

t h e  o t h e r  h a n d ,  m e t a l  o f  c o m p o s i t io n  v e r y  s im i la r  t o  t h a t  o f  t h e  s t a tu e ,  

a s  s h o w n  b y  c o l. I I ,  is  f r e q u e n t l y  p r o d u c e d  e le c t r o ly t i c a l ly  to - d a y .

I t  w a s  h o p e d  t h a t  a  d e t e r m in a t io n  o f  t h e  s o d iu m  c o n t e n t  w o u ld  th r o w  

l i g h t  o n  t h e  p r o b le m , s in c e  i t  h a s  b e e n  g e n e r a l ly  a s s u m e d  t h a t  c h e m ic a l ly  

p r e p a r e d  a lu m in iu m  c o n ta in e d  m u c h  m o r e  s o d iu m  t h a n  t h a t  m a d e  b y  

e le c t r o ly s is .  A n a ly s e s  k in d ly  m a d e  b y  M r. G . B . B r o o k  r e v e a le d ,  h o w 

e v e r ,  0 -0 0 2 -0 -0 0 4  p e r  c e n t ,  o f  s o d iu m  in  t h e  s a m p le  o f  m e t a l  m a d e  b y  

t h e  B e ll  p r o c e s s  (N o . V I )  w h i l s t  t h e  s m a l l  p ie c e  o f  t h e  s t a t u e  (N o . I l a ) ,  

g a v e  O'OOl p e r  c e n t ,  f ig u re s  w h ic h  a r e  s im i la r  t o  th o s e  f o u n d  in  p u r e  m e ta l  

t o - d a y  (0 -0 0 1 -0 -0 0 2  p e r  c e n t . ) .  M r. B r o o k  u s e d  a  m o d if ic a t io n  o f  

S c h e u e r ’s  m e th o d  o f  a n a ly s i s , 12 w h ic h  h e  i n t e n d s  t o  d e s c r ib e  s h o r t ly ,  a n d  

o n  w h ic h  h e  p la c e s  a b s o lu te  r e l i a n c e *  T h e s e  f ig u re s  s u g g e s t  o n c e  

m o r e  t h a t  t h e  m e ta l  u s e d  f o r  t h e  s t a tu e  w a s  p r o d u c e d  c h e m ic a l ly ,  s in c e  

M o is s a n  f o u n d  0 -1 -0 -4 2  p e r  c e n t ,  s o d iu m  in  m e t a l  f r o m  t h e  t h r e e  m a in  

e le c t r o ly t i c  s o u rc e s  o f  h is  d a y  (L a  P r a z ,  N e u h a u s e n ,  a n d  P i t t s b u r g ) .  

H is  d e t e r m in a t io n s  w e re  m a d e ,  h o w e v e r ,  b y  t h e  n i t r a t e  m e th o d  

( a c c o rd in g  t o  a  p r i v a t e  c o m m u n ic a t io n  f ro m  M r. P .  W il l ia m s ,  w h o  

w a s  w o r k in g  in  M o is s a n ’s  l a b o r a t o r y  a t  t h e  t im e ) ,  a n d  t h i s  p ro c e s s , 

t h o u g h  t h e  b e s t  a v a i l a b l e  t h e n ,  is  n o t  h e ld  t o  b e  r e l i a b le  to - d a y .

A c k n o w l e d g m e n t s .

T h e  w r i t e r s  w is h  t o  e x p r e s s  t h e i r  t h a n k s  t o  t h e  m a n y  g e n t le m e n  w h o  

h e lp e d  b y  m a k in g  a v a i l a b le  a n d / o r  a n a ly z in g  s p e c im e n s  o f  o ld  c h e m i

c a l ly  p r e p a r e d  a lu m in iu m , a n d  e s p e c ia l ly  t o  M r. D . M . S m i th ,  B .S c . ,  f o r  

h is  s p e c t r o g r a p h ic  w o rk ,  w h ic h  h a s  o n c e  m o re  i l l u s t r a t e d  t h e  a d v a n ta g e  

t o  b e  d e r iv e d  f ro m  t h i s  m e th o d  o f  e x a m in in g  m in u te  q u a n t i t i e s  o f  m e ta ls .
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(C o n tin u e d  f ro m  p p . 439-449.)

♦T ensile  Properties of Single Crystal and Polycrystalline Alum inium . G.
W e lte r  and. T . M o jm ir  (Wiadomoêci In s ty tu tu  M etalurgji i  Metaloznawstwa 
(Warszawa), 1936, 3, (3), 130 -1 3 6 ).— [ I n  P o lish , w ith  G e rm a n  su m m ary .]  
I n  th e  p re p a ra t io n  o f  la rg e  sing le  c ry s ta ls  o f  a lu m in iu m  fro m  th e  po ly  c ry sta l lino 
m e ta l  b y  re c ry s ta l l iz a tio n  th e  o r ie n ta t io n  a n d  sh a p e  o f  th e  sing le  c ry s ta ls  
d e p e n d  o n  th e  p u r i ty  o f  th e  m e ta l ,  e.g. w i th  9 9 -8%  a lu m in iu m  th e  c ry s ta l 
b o u n d a r ie s  a re  a lw a y s  p e rp e n d ic u la r  to  th e  ax is  o f  th e  ro d , w h ereas w ith  
9 9 -5%  m e ta l  th e  c ry s ta l  b o u n d a r ie s  a re  p ra c tic a lly  a lw a y s  p a ra lle l to  th is  
a x is . W ith  ro d s  co n s istin g  o f  tw o  la rg e  c ry s ta ls  th e  re la t iv e  e lo n g a tio n  a t  th e  
g ra in  b o u n d a ry  is th e  sm a lle s t. T h e  n a tu r e  o f  th e  f ra c tu re  o f  th e  spec im en  
a n d  th e  re d u c tio n  in  a re a  d e p e n d  o n  th e  c ry s ta l  s tru c tu re . D e te rm in a tio n s  
o f  th e  e la s tic  l im its  (0 -0 0 1 , 0 -0 0 2 , 0 -0 1 , a n d  0 -2 %  p e rm a n e n t d e fo rm a tio n )  show  
t h a t  th e r e  is  a  su d d e n  t r a n s i t io n  f ro m  p u re ly  e la s tic  to  p la s tic  d e fo rm a tio n  so 
t h a t  th e  lo a d -e lo n g a tio n  cu rv e  b en d s  sh a rp ly  a t  r ig h t  an g les . T h e  h ig h es t 
e la s tic  m o d u lu s  w as o b ta in e d  w ith  sing le  c ry s ta l  99-8%  a lu m in iu m  (7150 k g ./  
m m .2), w h ile  th e  a v e ra g e  v a lu e  fo r  p o ly c ry s ta llin e  a lu m in iu m  is 650 0  k g ./m m .2. 
T h e  e la s tic  l im it  (0 -0 0 1 %  e lo n g a tio n ) v a r ie s  f ro m  0-75 to  1-6 k g ./m m .2 ; th e  
te n s ile  s t r e n g th  o f  sin g le  c ry s ta l  a lu m in iu m  is 4 -5  k g ./m m . 2 a n d  th e  e lo n g a tio n
5 0 -1 0 0 % . W ith  in c re a s in g  g ra in -s ize  th e  te n s ile  s t r e n g th  o f  a lu m in iu m  
d ecreases r a p id ly  a t  f irs t, th e n  m o re  slow ly— A . R . P .

♦C ontraction  of A lum inium  and Its  Alloys During Solidification—II. 
(L o san a .)  S ee  p . 503.

♦T em pera tu re  Coefficient of E lectrical Resistance of A lum inium . M aurice  
H e n r i  (Congrès Internat. M ines M et. Géol., Section de Métallurgie, 1936, 2, 
1 65 -166  ; a n d  Rev. M et., 1936, 33 , (7), 4 2 0 -4 2 1 ).— [ In  F re n c h .]  T h e  re s is tiv i
t ie s  a t  20° C ., p2o> o f  a lu m in iu m  99-996, 99-56, 99-12, a n d  98-63%  p u re  w ere 
d e te rm in e d  a s  2-620, 2-767, 2 -780, a n d  2-835 m ic ro h m s/c m ., re sp e c tiv e ly . 
T h e  c o rre sp o n d in g  v a lu e s  fo r  th e  te m p e ra tu re  coeff. o f  re s is tan ce , (320, m e a su re d  
b e tw e e n  20° a n d  70° C ., a re  0-00433 , 0 -0 0 4 0 0 , 0-00413, a n d  0 -00400  ; a ll 
r t  0 -0 0 0 0 8 . ffh e  p ro d u c t  p20p20 is c o n s ta n t  w ith in  th e  lim its  o f  e x p e r im e n ta l 
e r ro r , a  r e s u lt  in  a g re e m e n t w ith  M a th ie ssen ’s law .— J .  C. C.

*K  Spectrum  and Conductibility E lectrons of Solid and Liquid A lum inium . 
J u le s  F a r in e a u  (Compt. rend., 1936, 203, (11), 5 4 0 -5 4 1 ).— T h e  w o rk  o f  S ieg b ah n  
a n d  K a r ls so n  (Z. P hysik , 1934, 8 8 , 71) a n d  K u n z l (Z. P hysik , 1936, 9 9 ,4 8 1 )  h a s  
b e e n  e x te n d e d  to  em b ra c e  b o th  l iq u id  a n d  so lid  a lu m in iu m , a n d  a  specia l s tu d y  
o f  th e  p b a n d s , w h ich  g ives in fo rm a tio n  o f  th e  e le c tro n s  o f  c o n d u c tib ility .

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

K o lo b n e v  (Zvetnye M etalli (Non-Ferrous M etals), 1936, (5), 1 1 0 -1 2 0 ; (6 ), 
1 15 -124).— [ I n  R u ss ia n .]  R y  m e a n s  o f  a  sp e c ia lly  c o n s tru c te d  v a c u u m  
fu rn a c e  th e  g as c o n te n t  o f  a lu m in iu m  w as d e te rm in e d , se p a ra te  v a lu es  being 
o b ta in e d  fo r  th e  free  a n d  co m b in ed  gases. N itro g e n  is a lm o s t in so lub le  in  
a lu m in iu m , b u t  a t  h ig h  te m p e ra tu re s  fo rm s n itr id e s . C a rb o n  d io x id e  b eh av es 
s im ila rly . M o st o f  th e  g as  fo u n d  in  a lu m in iu m , ir re sp e c tiv e  o f  th e  m e th o d  o f  
m a n u fa c tu re , is  h y d ro g e n  (u p  to  7 0 % ) ; th e  re m a in d e r  consists o f  m e th a n e

♦  D enotes a  p ap e r describ ing  th e  re su lts  of original research , 
f  D enotes a  first-class critica l review .

LL
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(u p  to  2 0 % ), c a rb o n  m o n o x id e , a n d  n itro g e n . I n g o ts  c a s t  in  a n  a rg o n  
a tm o sp h e re  h a v e  th e  m a x im u m  a n d  th o se  c a s t  in  s te a m  th e  m in im u m  d e n s ity . 
C a stin g s  m a d e  a t  870° C. h a v e  a  d e n s ity  a b o u t  8 - 9 %  b elow  t h a t  o f  th o se  m a d e  
a t  670° C. A lu m in iu m  m e lte d  in vacuo a b so rb s  s ilico n  f ro m  p o rc e la in  a n d  
firec la y  c ru c ib les , u p  t o  0 -8 %  b e in g  a b s o rb e d  in  1 h r .  S p ec im en s c a s t  in  
w a te r  v a p o u r  h a v e  a n  e x c e p tio n a lly  fin e -g ra in ed  s t ru c tu r e .— N . A .

*The Structure of A lum inium , Chrom ium , and Copper Film s E vaporated on 
Glass. R . B e ech in g  (Phil. Mag., 1936, [v ii] , 22, (150), 938-950).— E v a p o ra te d  
film s o f  a lu m in iu m , c h ro m iu m , a n d  c o p p e r o n  g lass w h en  e x a m in e d  b y  e le c tro n  
d if fra c tio n  h a v e  b e e n  sh o w n , w h e n  v e ry  th in ,  to  co n s is t m a in ly  o f  o x ide . I n  
th e  case  o f  a lu m in iu m  th e  o x id e  is r e la te d  to  y-A l20 3. T h e  e ffe c t o f  v a ry in g  
th e  co n d itio n s  o f  e v a p o ra tio n  w ere  s tu d ie d . T h e  in v e s tig a tio n  in c lu d es  a  
s tu d y  o f  th ic k e r  film s a c tu a l ly  c o n ta in in g  m e ta l, th e  e ffec ts o f  lo w -te m p e ra tu re  
h e a tin g , a n d  th e  m e c h a n ic a l p ro p e rtie s .— W . D . J .

* 0 n  the  F iguring  and Correcting of M irrors by Controlled Deposition of 
A lum inium . J o h n  S tro n g  a n d  E . G a v io la  (J. Opt. Soc. Amer., 1936, 26, (4), 
153 -1 6 2 ).— T h e  k n o w n  m e th o d  o f  d e p o s itio n  o f  m e ta ls  e v a p o ra te d  in  v a c u u m  
is c o n tro lle d  b y  u s in g  a  sc re e n  o r  m a s k  a n d  r o ta t in g  th e  m ir ro r  e lec tro - 
m a g n e tic a lly . T h e  d e ta i ls  o f  m e th o d s  fo r  c h a n g in g  th e  fo rm  o f  m irro rs  
(e.g. sp h e ric a l to  p a ra b o lic )  b y  th is  m e a n s  a re  d e sc rib e d .— R . G.

♦A lum in izing  of Large Telescope M irrors. J .  S tro n g  (Astrophys. J .,  1936, 
83, 4 0 1 -4 2 3 ).— A  h is to ry  o f  th e  e v a p o ra tio n  p ro cess  is  g iv en , in c lu d in g  
th e  c o n tr ib u tio n s  o f  R its c h l  a n d  o th e rs , a n d  th e  p re se n t  te c h n iq u e  is d esc rib ed  
in  d e ta i l .  F orm ulae  a re  d e v e lo p e d  w h ich  g iv e  th e  th ic k n e ss  o f  th e  film  
p ro d u c e d  b y  a  c irc u la r  a r r a y  o f  e v a p o ra tio n  sou rces. A p p lic a tio n s  fo r  th e  
cases o f  4 0  in . a n d  th e  108 in . ta n k s  a re  d iscu ssed . R e fe ren ce  is m a d e  to  th e  
a p p lic a t io n  o f  n o n -u n ifo rm  film s in  th e  fig u rin g  o f  m irro rs . M e th o d s  o f  
c lean in g  th e  m irro rs  p r e p a ra to ry  to  c o a tin g  a re  d iscu ssed . T h e  te c h n iq u e  o f  
o b ta in in g  h ig h  v a c u u m  in  la rg e  ta n k s  is t r e a te d .  T h e  re fle c tiv itie s  a n d  o th e r  
p ro p e r t ie s  a re  g iv e n  fo r  e v a p o ra te d  film s o f  a lu m in iu m  a n d  silv e r , a s  w ell as 
c h ro m iu m , p la t in u m , p a lla d iu m , rh o d iu m , t in ,  g o ld , a n d  co p p er. O b se rv a 
tio n s  o n  a lu m in iz e d  a s tro n o m ic a l m irro rs  in  u se  fo r  o v e r  3 y e a rs  a re  d esc rib ed . 
T h e  r e s u lts  o f  a  s tu d y  o f  th e  o x id a tio n  (co rrosion ) o f  a lu m in iu m  b y  m e a n s  o f  
m e a su re m e n ts  o n  tr a n s m is s iv ity  a n d  re fle c tiv ity  o f  p a r t ia l  film s is r e p o r te d . 
T h e  d if fe re n t s e ts  o f  e q u ip m e n t t h a t  h a v e  b e e n  d e v e lo p e d  in  in c reas in g  size 
u p  to  th e  108-in . t a n k  a re  d esc rib ed . T h e  h is to ry  o f  th e  a p p lic a tio n  o f  th e  
p ro cess  to  a s tro n o m ic a l m irro rs  is  g iv en .— S. G.

♦S tud ies on the  Oxidation of Metals. IV.— The Oxide Film  on A lum inium .
G . D . P re s to n  a n d  L . L . B irc u m sh a w  (Phil. Mag., 1936, [v ii] , 22, (148), 654— 
665).— T h e  o x id e  film  o n  a lu m in iu m  a t  ro o m  te m p e ra tu re  w as iso la te d  b y  
re m o v in g  th e  m e ta l  b y  t r e a tm e n t  in  d ry  HC1 g a s  a t  250° C. E le c tro n  d iffra c 
t io n  p h o to g ra p h s  o f  th e  film  show  t h a t  i t  is  a m o rp h o u s . H e a tin g  th e  film  
a t  te m p e ra tu re s  u p  to  650° C. do es n o t  in d u c e  c ry s ta lliz a tio n , b u t  a t  680° C. 
c ry s ta l l iz a t io n  b eg in s s low ly . T h e  film  b ecom es a  r a n d o m  m a ss  o f  sm a ll 
c ry s ta ls  o f  cu b ic  y-A l20 3, th e  fo rm  o f  a lu m in a  w h ich  is p re s e n t  o n  th e  su rface  
o f  m o lte n  a lu m in iu m .— W . D . J .

♦A lte rn a tin g  C urrent Investigations on Anodically Oxidized A lum inium . 
W e rn e r  B a u m a n n  (Z. Physilc, 1936, 103, (1 /2 ), 5 9 -6 6 ).— T h e  d ie lec tr ic  
p ro p e r t ie s  o f  a lu m in iu m  o x id e  film s fo rm e d  a n o d ic a lly  a re  re la te d  to  th e  
v o lta g e  a n d  f re q u e n c y  o f  th e  a .c . u se d  fo r  th e i r  m e a su re m e n t, a n d  to  te m 
p e ra tu re  a n d  h u m id ity .— B . C.

♦D ifferen t B ehaviour of Single Crystals Grown from  the M olten Metal and 
Obtained by R ecrystallization using A lum inium  of Varying Purity . F . G isen  
(Light Metals Research, 1936, 4, (22), 3 7 9 -3 8 1 ).— T ra n s la te d  f ro m  Z. Metall- 
kunde, 1935, 27, 2 5 6 ;  see  Met. Abs., th is  v o l., p . 29 .— J .  C. C.
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Study o£ the  M anufacture, Properties, and Uses of Refined Aluminium.
R . G a d e a u  (Chirn. et Ind., 1935, 34, (5), 1021-1026  ; a lso  Metaüwirtschaft, 1936, 
15, (30), 7 0 2 -7 0 5  ; a n d  (su m m aries) Metallurgist (S u p p t. to  Engineer), 1935, 
10, (D ec. 27), 9 4 -9 6 ;  Light Metals Research, 1936, 4, (14), 2 2 0 -2 2 4 ; a n d  
Aluminium and Non-Ferrous Rev., 1936, 1, (11), 4 9 9 -5 0 1 , (12), 5 35 -536).—  
R e a d  a t  th e  C ongrès I n te rn a t io n a l  d es M ines, d e  la  M é ta llu rg ie , e t  de  la  
G éologie ap p liq u é e . See Met. Ahs., th is  v o l., p p . 69, 237.— W . A . C. N .

♦R ecrystalliza tion  D iagram  of Antim ony. J .  C zo ch ra lsk i a n d  E . P rz y je m sk i 
(Wiadomości Instytutu Metalurgji i Metaloznawstwa (Warszawa), 1936, 3, (3),
1 13 -1 1 5 ).— [ I n  P o lish , w i th  G e rm a n  su m m a ry .]  C y lin d ers o f  co m m ercia l 
a n tim o n y  w ere  c a s t  in s id e  c o p p e r r in g s  15 m m . h ig h  a n d  13 m m . in te rn a l  
d ia m e te r ,  th e  w ho le  co m p ressed  to  1 ,5 ,1 0 ,2 5 ,5 0 ,  a n d  7 0 %  re d u c tio n  in  h e ig h t, 
a n d  th e  g ra in -s ize  m e a su re d  a f te r  an n e a lin g  fo r  30  m in u te s  a t  3 0 0 °-6 1 0 °  C. 
M a x im u m  g ra in -s ize  w as o b ta in e d  a f te r  1 %  re d u c tio n  a t  a l l  a n n e a lin g  te m 
p e ra tu re s  ; w i th  in c re a s in g  d eg ree  o f  r e d u c tio n  th e  g ra in -s ize  d ec reases ra p id ly , 
b e in g  o n ly  a b o u t  o n e - te n th  o f  th e  m a x im u m  a f te r  7 0 %  re d u c tio n . A f te r  
a n n e a lin g  a t  610° C. m e ta l  re d u c e d  1 %  sh o w ed  g ra in s  a b o u t  8  tim e s  th e  size 
o f  th o se  o b ta in e d  b y  a n n e a lin g  a t  3 0 0 ° -4 0 0 °  C ., a n d  a b o u t  10 t im e s  th e  size o f  
th o se  in  m e ta l  re d u c e d  5 0 % .— A . R . P .

*The M agnetic Properties of Antim ony. D . S h o en b e rg  a n d  M . Z a k i U d d in  
(Proc. Cambridge Phil. Soc., 1936, 32 , (3), 4 9 9 -5 0 2 ).— T h e  m a g n e tic  su sc e p ti
b i l i ty  o f  a n tim o n y  b o th  p a ra l le l  a n d  p e rp e n d ic u la r  to  th e  t r ig o n a l  ax is  is 
in d e p e n d e n t o f  fie ld  d o w n  to  4° K . T h e  n u m e ric a l v a lu e  o f  th e  su sc e p tib ili ty  
p a ra lle l to  th e  t r ig o n a l  a x is  d ec reases w ith  in c re a s in g  te m p e ra tu re , s im ila rly  
t o  t h a t  o f  b ism u th , b u t  p e rp e n d ic u la r  to  th e  t r ig o n a l  a x is  th e r e  is  n o  te m p e ra 
tu r e  d e p en d en c e . A  co m p a riso n  o f  th e  re su lts  a t  h ig h e r  te m p e ra tu re s  w ith  
e a r lie r  m e a su re m e n ts , su g g e sts  t h a t  th e  su s c e p tib ili ty  o f  a n tim o n y , lik e  t h a t  
o f  b ism u th , is  v e ry  se n s itiv e  to  a d d i t io n  o f  fo re ig n  e le m e n ts .— S. G.

♦Pho toelectric  Properties of B arium  and Calcium. N . C. J a m is o n  a n d  
R .  J .  C a s h m a n  (Phys. Rev., 1936, [ii], 50, (7), 624 -6 3 1 ).— U sin g  a  p h o to 
e le c tr ic  cell in  w h ic h  th e  b a r iu m  w as f ra c tio n a te d , a n d  re p e a te d ly  d is tille d , th e  
w o rk -fu n c tio n  o f  b a r iu m  a t  ro o m  te m p e ra tu re  w as d e te rm in e d  a s  2-520 a n d
2-510 e .v ., a t  th e  b eg in n in g  a n d  e n d  o f  th e  e x p e r im e n ts . I n  b o th  
co n d itio n s  th e  cell sh o w ed  e x tre m e  c o n s ta n c y  o f  th e  w o rk -fu n c tio n , a n d  th e  
d iffe ren ces a re  a sc rib e d  to  d ifference  in  c ry s ta l  s t r u c tu r e  o r  ch em ica l p u r i ty , 
a n d  n o t  to  g a s  c o n ta m in a tio n . A  m e a su re m e n t a t  397-2° K . g a v e  a  w ork- 
fu n c tio n  o f  2-512 e .v ., a n d  a  p o s itiv e  te m p e ra tu re  coeflf. o f  (2-2 ±  0-7) X 10" 5 

e .v ./°  K . T h e  a b so lu te  p h o to e le c tr ic  y ie ld  o f  th e  su rface , a n d  th e  o p tica l 
re flec tio n  coeff. w ere  a lso  m e a su re d . A f te r  coo ling  to  — 77° C ., o r  h e a tin g  to  
224° C ., th e  d a ta  d id  n o t  f it  F o w le r’s cu rv e  a c c u ra te ly , su g g e stin g  t h a t  s tra in in g  
o f  th e  su rface  h a d  o ccu rred . T h e  w o rk -fu n c tio n  o f  a  ca lc iu m  su rface  p re p a re d  
b y  a  sing le  d is t i l la t io n  w as 2-706 e .v ., b u t  a f te r  h e a tin g  to  100° C. th e  d a ta  
su g g e sted  t h a t  th e  su rfa c e  w as  n o t  hom o g en eo u s , b u t  co n s is ted  o f  tw o  ty p e s  o f  
su rface  w ith  w o rk -fu n c tio n s  d iffering  b y  a b o u t  0-2 e .v .— W . H .-R .

♦O n  the  T herm al Expansion of Beryllium. E . A . O w en  a n d  T . L I. R ic h a rd s  
(Phil. Mag., 1936, [v ii], 22, (146), 304r-311).— R e su lts  a re  g iv e n  o f  m e a su re 
m e n ts  o f  th e  th e rm a l e x p a n s io n  o f  b e ry lliu m  b y  th e  X - ra y  m e th o d  o v e r th e  
ra n g e  2 0 ° -5 5 0 °  C.— B . C.

♦X -R ay  D eterm ination of the Coefficients of T herm al Expansion of Beryllium 
and Tin. (K o sso lap o v  a n d  T ra p e z n ik o v .)  See p . 5281

♦R esearches on B ism uth Crystals. I.—H eat and E lectrical Conductivity in 
Transverse M agnetic Fields. E . G riin e isen  a n d  J .  G ielessen  (Ann. Physik, 
1936, [v ], 26, (5), 449—464).— I ’lie h e a t  a n d  e le c tr ic a l c o n d u c tiv itie s  o f  4 
d if fe re n tly  o r ie n te d  b ism u th  c ry s ta ls  w ere  m e a s u re d  b e tw e e n  0° a n d  — 195° C. 
a n d  th e  effect o f  s tro n g  m a g n e tic  fie lds a t  low  te m p e ra tu re s  d e te rm in e d . I n  
s tro n g  fie lds th e  h e a t  c o n d u c tiv ity  is n o  lo n g e r  a  s im p le  fu n c tio n  o f  th e  e lec tr ica l
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c o n d u c t iv i ty  in  a n y  o n e  d ire c t io n , b u t  t h e  m e a n  o f  t h e  v a lu e s  in  a l l  d ire c tio n s  
is a  l in e a r  fu n c tio n  o f  th e  m e a n  e le c tr ic a l c o n d u c tiv ity .— v . G.

*The M agnetic Properties of B ism uth. I .— Dependence of Susceptibility on 
T em perature and Addition of O ther E lem ents. D . S h o en b erg  a n d  M. Z a k i 
XJddin (Proc. R oy. Soc., 1936, [A ], 156, (889), 6 8 7 -7 0 1 ).— T h e  su sc e p tib il i ty  o f  
sm a ll sing le  c ry s ta ls  o f  b is m u th  w as  d e te rm in e d  a t  te m p e ra tu re s  f ro m  14° to  
4 0 0 °  K . T h e  effec t o f  sm a ll q u a n t i t ie s  o f  a n tim o n y , le a d , te l lu r iu m , o r  t i n  on  
th e  te m p e r a tu re  v a r ia t io n  is  a lso  g iv en . A  th e o re tic a l  d isc u ss io n  is in c lu d e d .

— B . C.
♦T h e  M agnetic Properties of B ism uth. I I .— The de H aas-v an  Alphen Effect.

D . S h o en b e rg  a n d  M . Z a k i U d d in  (Proc. Roy. Soc., 1936, [A ], 156, (889), 
7 0 1 -7 2 0 ).— R e s u lts  a re  g iv e n  o f  a n  in v e s tig a tio n  o f  th e  v a r ia t io n  o f  th e  
su s c e p tib i l i ty  o f  b is m u th  w ith  fie ld  s t r e n g th . T h e  effec ts o f  sm a ll a d d itio n s  
o f  v a r io u s  e le m e n ts  a re  in c lu d e d , a n d  th e  re su lts  a re  d isc u sse d  f ro m  th e  p o in t  
o f  v iew  o f  P e ie r l’s  th e o ry .— B . C.

♦T h e  Therm al Expansion of the  Crystal Lattices of Cadmium, Osmium , and 
R uthen ium . E . A . O w en  a n d  E . W . R o b e r ts  (Phil. M ag., 1936, fv ii], 22, 
(146), 2 9 0 -3 0 4 ).— D e ta ils  a re  g iv en  o f  m e a s u re m e n ts  b y  a n  X - ra y  m e th o d  
p re v io u s ly  d e sc rib e d  o f  th e  coeffs. o f  th e rm a l e x p a n s io n  o f  th e  c ry s ta l  la t t ic e s  
o f  c a d m iu m , o sm iu m , a n d  ru th e n iu m  a lo n g  a n d  p a ra lle l to  th e  h e x a g o n a l 
a x i s ; fo r  c a d m iu m , th e  m e a su re m e n ts  w ere  f ro m  20 ° to  280° C ., a n d  fo r 
o sm iu m  a n d  ru th e n iu m  fro m  20 ° to  6 0 0 °  C. N o  ev id en ce  w as fo u n d  fo r  th e  
d o u b tfu l  a llo tro p ic  ch a n g e  o f  c a d m iu m  a t  60 ° C.— B . C.

♦X -R a y  E xam ination  of the  Oxidation of Cobalt a t H igh T em peratures. 
(A rh a ro v  a n d  V o ro sh ilo v a .)  See p . 535.

♦A n  A nom aly of Annealed Copper. M. C irou  (Congres Internat. M ines M et, 
Geol., Section de M etallurgie, 1936, 2 , 1 5 7 -1 6 3 ; a n d  Rev. M et.,  1936, 33,
(7), 4 1 3 -4 1 9 ).— [ I n  F re n c h .]  D u c t i l i ty  te s ts  w ere  c a r r ie d  o u t  b y  th e  P e rso z  
a n d  K .W .I .  m e th o d s  o n  sa m p le s  o f  sh e e t c o p p e r  a f te r  a n n e a lin g  in  a i r  a n d  a lso  
a f t e r  c lose a n n e a lin g  in  w o o d  ch a rc o a l. I t  w a s  fo u n d  t h a t  e le c tro d e p o s ite d  
co p p e r, e le c tro ly tic  c o p p e r  m e lte d  in  a  re d u c in g  a tm o sp h e re , a n d  c o p p e r 
d e o x id iz e d  w ith  p h o sp h o ru s  g a v e  d if fe re n t re su lts  o n  a c c o u n t o f  th e i r  v a r ia 
t io n s  in  c o p p e r  o x id e  c o n te n t .  A f te r  a n n e a lin g  in  a ir ,  th e  e le c tro ly tic  co p p e r 
w as  th e  m o s t  d u c tile . C lose a n n e a lin g  in  c h a rc o a l a p p e a re d  p re fe ra b le  fo r  th e  
e le c tro ly tic  a n d  d e o x id iz e d  co p p e r, b u t  ru in e d  th e  re m e lte d  co p p e r.— J .  C. C.

♦F a ilu re  of Copper Firebox Due to Deposit from  the Feed W ater.  (B rit.
E ng ine  Boiler and Elect. Insurance Co. Tech. R ep .,  1935, 1 7 -1 9 ).— T h e  
e x a m in a t io n  o f  th e  w ra p p e r  p la te  o f  a  c o p p e r f ire b o x  o f  a  lo co m o tiv e  b o ile r  
w h ic h  c ra c k e d  sh o w ed  t h a t  th e  tro u b le  w a s  d u e  to  th e  a c c u m u la tio n  o f  sca le  
a t  th e  w a te r  s id e  o f  th e  p la te ,  w h ic h  c a u se d  o v e rh e a tin g  o f  th e  co p p e r, a s  a  
r e s u l t  o f  w h ic h  c o n s id e ra b le  d is to r t io n  a n d  w o rk -h a rd e n in g  o f  th e  m a te r ia l  
to o k  p la c e . I n te rg r a n u la r  in c lu s io n s  d id  n o t  a p p e a r  to  c o n tr ib u te  to  th e  
im p o r ta n t  c rack in g , a l th o u g h  th e y  m a y  h a v e  a s s is te d  th e  fo rm a tio n  o f  sh a llo w  
in te rg ra n u la r  c ra c k s  to  a  s l ig h t  e x te n t .— J .  W . D .

Oxidation of Copper a t  H igh T em peratures. R e fe ren ces  to .  See p . 535.
*An Experim ental Investigation on the  Influence of the Polished Surface on 

the  Optical Constants of Copper as D eterm ined by the  Method of Drude. H . 
L o w ery , H . W ilk in so n , a n d  D . L . S m a re  (Phil. M ag.,  1936, [v ii], 22 , (149), 
7 6 9 -7 9 0 ).— D isp e rs io n  cu rv e s  fo r  co p p e r fo r  th e  v is ib le  sp e c tru m  w ere  
o b ta in e d  b y  D ru d e ’s m e th o d , u s in g  su rfaces  p re p a re d  b y  (i) e v a p o r a t io n ;
(ii) m e c h a n ic a l p o lish in g ; (iii) e le c tro ly tic  p o lish in g  m e th o d  o f  J a c q u e t .  
T h e  o p tic a l  c o n s ta n ts  w ere  s tu d ie d  a s  in c reas in g  d e p th s  o f  th e  m e c h a n ic a lly  
d is tu rb e d  su rface  w ere  re m o v e d . T h e  d is tu rb a n c e  is sh o w n  to  e x is t  a t  a  d e p th  
o f  0 -0 0 1 3 -0 -0 0 2 9  cm . o r  m o re  b e y o n d  th e  B e ilb y  la y e r . T h e  effec t o f  ex p o sin g  
c o p p e r to  th e  a tm o sp h e re  w as s tu d ie d .— W . D . J .
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*The Influence of M echanical D eform ation on the  Properties of Copper Oxide 
Rectifiers. J .  D u n a e v  a n d  D . N a s le d o v  (Tech. Physics U .S .S .R .,  1936, 3,
(3), 2 6 8 -2 7 8 ).— [ I n  E n g lish .]  T h e  re c tify in g  a n d  p h o to e le c tr ic  p ro p e rtie s  o f  
c o p p e r sh e e ts  o f  v a r io u s  th ick n esses  w ith  co p p e r o x id e  co a tin g s  o f  v a rio u s  
th ic k n e sse s  w ere  m e a s u re d  b efo re  a n d  a f te r  b e n d in g  to  a  d e fin ite  c u rv a tu re . 
T h e  re c tify in g  p o w er d ec reases  a s  th e  n u m b e r  o f  b en d s  increases a n d  th e  
effec t is sh o w n  b y  p h o to m ic ro g ra p h s  to  b e  d u e  to  m ech an ica l d am ag e  to  th e  
c o p p e r  o x id e  la y e r .— B . C.

*The E lectrocapillarity  Curve of Gallium.— I I . A . M u rta z a je w  a n d  A. 
G o ro d e tz k a ja  (Acta Physicochimica U .R .S .S . ,  1936, 4, (1), 7 5 -8 4 ).— [In  G er
m a n .]  T h e  e le c tro c a p illa r ity  c u rv e  o f  l iq u id  g a lliu m  a g a in s t  v a r io u s  m a te r ia ls  
w as m e a s u re d  b y  d e te rm in in g  th e  p re ssu re  re q u ire d  to  ex p e l a  d ro p  o f  ga llium  
f ro m  th e  e n d  o f  a  c a p illa ry  tu b e . T h e  effects o f  p h en o l, isoam yla lcoho l, 
p y ro g a llo l, th io u re a , a n d  p o ta s s iu m  io d id e  o n  th e  p o sitio n s  a n d  v a lu e s  o f  th e  
m a x im a  w ere  d e te rm in e d . T h e  effec t o f  ag e in g  o n  th e  re s u lts  w as also  
in v e s tig a te d .— B . C.

*The Influence of Im purities on the  Properties of Lead. (R u s s e l l ; 
G reen w o o d  a n d  W o rn e r .)  See p p . 513 -5 1 4 .

in v e s tig a tio n  of the  Tensile Properties of Solid M ercury and a  Comparison 
w ith Those of O ther Metals a t Low Tem peratures. C. H . L a n d e r  a n d  J .  Y . 
H o w a rd  (Proc. Roy. Soc., 1936, [A ], 156, (8 8 8 ), 4 1 1 ^ 2 6 ) .— A  d e sc rip tio n  is 
g iv e n  o f  te n s ile  te s ts  c a rr ie d  o u t  o n  so lid  m e rc u ry  a n d  o n  le a d , z in c , n ickel, 
D u ra lu m in , m ild  s te e l, a n d  n ic k e l-s te e l a t  te m p e ra tu re s  f ro m  — 140° C. 
u p w a rd s  to  ro o m  te m p e ra tu re s . S o lid  m e rc u ry  e x h ib its  th e  u su a l ten s ile  
a t t r ib u te s  o f  a  m e ta l ,  i t s  t e n a c i ty  in c reas in g  w ith  re d u c tio n  o f  te m p e ra tu re . 
I t  is sh o w n  t h a t  th e  o th e r  m e ta ls  r e ta in  th e ir  u su a l te n s ile  c h a ra c te r is tic s  w ith  
o n ly  q u a n t i ta t iv e  a l te ra t io n s  a t  th e  te m p e ra tu re s  re a c h e d .— B . C.

*The Surface and In terfacia l Tension of M ercury by the Sessile Drop and Drop 
W eight Methods. H . B ro w n  (J. A m er. Ghem. Soc., 1934, 56, (12), 2 5 6 4 - 
2568).— T h e  re s u lts  a t  25° a re  : in te r fa c ia l te n s io n  a g a in s t  w a te r  374-3 d y n e s / 
c m . ; su rfa c e  te n s io n  in  d ry  a i r  a n d  in  vacuo, 473 d y n e s  ^  0 -3 % . I t  w as 
sh o w n  th e rm o d y n a m ic a lly  t h a t  th e  su rfa c e  te n s io n  o f  m e rc u ry  in  vacuo c a n n o t 
be  less th a n  447 d y n e s  a t  2 5 ° ;  th is  e lim in a te s  som e o f  th e  v a lu e s  o b ta in e d  b y  
p re v io u s  w o rk e rs .” O n  th e  b a s is  t h a t  th e  su rface  o x id a tio n  o f  m e rc u ry  in  a ir  
ta k e s  p la c e  o n ly  in  th e  p re sen c e  o f  w a te r  v a p o u r , som e o f  th e  p e rp lex in g  
p h e n o m e n a  o f te n  o b se rv e d  w ith  m e rc u ry  c a n  b e  e x p la in e d , su c h  a s  irrev e rs ib le  
a d so rp tio n  effec ts, a n d  th e  d ifference  in  re su lts  so m e tim es o b ta in e d  w ith  a  
s ta t ic  a n d  a  d y n a m ic  m e th o d .— S. G.

*The Surface Tension of a  Moving M ercury Sheet. H . O. P u ls  (Phil. M ag., 
1936, [v ii], 22, (150), 9 7 0 -9 8 2 ).— B o n d ’s m e th o d  o f  u sin g  th e  im p a c t  o f  tw o  
l iq u id  je ts  fo r  th e  d e te rm in a tio n  o f  su rface  te n s io n s  is a p p lie d  to  m e rc u ry . 
T h e  v a lu e  o f  th e  su rface  te n s io n  o f  m e rc u ry  in  c o n ta c t  w ith  a ir  a t  20 ° C. is 
g iv e n  a s  475-5 ±  2 d y n e s /c m . A  su rv e y  is in c lu d e d  o f  re su lts  o f  p rev io u s 
in v e s tig a to rs .— W . D . J .

*The Atom ic W eight of Molybdenum. Analysis of Molybdenum Penta- 
chloride. O. H o n ig sc h m id  a n d  G . W it tm a n n  (Z. anorg. Ghem., 1936, 229, (1), 
6 5 -7 5 ).— T h e  v a lu e  o b ta in e d  u sin g  f ra c tio n a lly  su b lim e d  m a te r ia l  w as 95-95.

— A . R . P .
^M olybdenum and Nitrogen. A . S iev e rts  a n d  G . Z o p f  (Z. anorg. Ghem., 

1936, 229, (2), 1 61 -174).— M o ly b d e n u m  sh e e t a n d  w ire  w h ich  h a v e  been  
a n n e a le d  a t  1400° C. a b so rb  o n ly  v e ry  sm a ll a m o u n ts  o f  n itro g e n  w h en  h e a te d  
a t  9 0 0 °-1 2 0 0 °  C. in  th e  g a s ; b y  th is  t r e a tm e n t  th e  sh e e t m e ta l rec ry sta llizes 
a n d  becom es b r i tt le ,  b u t  th e  w ire  show s n o  ch an g e  in  s t r u c tu r e  o r  b e n d a b ility . 
U n a n n e a le d  m o ly b d e n u m  w ire  a b so rb s  co n s id e rab ly  g re a te r  a m o u n ts  of 
n itro g e n  u n d e r  th e  sa m e  co n d itio n s , fo rm in g  a p p a re n tly  a  so lid  so lu tio n , w hich , 
o n  cooling  in  n itro g e n , d ep o s its  a  h i th e r to  u n k n o w n  n itr id e  p h ase  a n d  becom es
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b r i t t le ,  g iv in g  a  sm o o th  f ra c tu r e  b u t  n o t  lo sin g  i t s  o rig in a l d ra w in g  s t ru c tu re . 
V a r io u s  n i tr id e s  h a v e  b e e n  p re p a re d  b y  h e a tin g  m o ly b d e n u m  p o w d e r  in  
a m m o n ia  a n d  th e n  in  n i t r o g e n ; th e i r  p ro p e r t ie s  a n d  s t ru c tu r e  a re  d e sc rib ed .

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

of H ydrogen T hrough Nickel a t Very H igh Pressures. C. J .  S m ith e lls  a n d  
C. E . R a n s le y  (Proc. B oy. Soc., 1936, [A ], 157, (891), 2 9 2 -3 0 2 ).— T h e  r a te  o f  
d iffu s io n  o f  h y d ro g e n  th ro u g h  n ic k e l w a s  m e a su re d  a t  v a ry in g  p re ss u re s  u p  to  
112 a tm . a t  248° a n d  4 0 0 °  C ., a n d  d o w n  to  3  m m . a t  248° C. T h e  r a te  o f  
d iffu s io n  is p ro p o r t io n a l  to  th e  sq u a re  ro o t  o f  th e  p re ssu re , b u t  show s th e  u su a l 
d e v ia t io n s  b elow  4  a tm . T h e  r a te  o f  d iffu s io n  o f  o x y g e n  th ro u g h  n ic k e l a t  
9 0 0 °  C. w as  m e a su re d  a n d  fo u n d  to  b e  in d e p e n d e n t o f  th e  o x y g e n  p re ssu re  
ab o v e  0-25 m m . T h ese  re su lts  a re  d isc u sse d .— W . D . J .

* 0 n  the  Localization of the  T ransition  Points of Allotropic M etals under 
Varied C ircum stances by M eans of the  M ethod of Saladin-Le Chatelier [Transition 
Points of Nickel and  of th e  Compound AuSb2]. E . R o se n b o h m  a n d  F .  M. 
J a e g e r  (Proc. K .  A ka d . Wet. A m sterdam , 1936, 39, (3), 3 6 6 -3 7 4 ).— [ I n  E n g lish .]  
T h e  tw in  g a lv a n o m e te r  o f  S a la d in  a n d  L e  C h a te lie r  m a y  b e  u se d  fo r  th e  d e te r 
m in a tio n  o f  t r a n s i t io n  p o in ts  o n  h e a tin g  o r  coo ling  cu rv e s . O ne g a lv a n o m e te r  
is  c o n n e c te d  w ith  a  th e rm o c o u p le  in d ic a tin g  th e  fu rn a c e  te m p e ra tu re ,  w h ils t  
th e  se c o n d  g a lv a n o m e te r  is  c o n n e c te d  w ith  a  d if fe re n tia l th e rm o c o u p le  
in d ic a tin g  th e  d iffe ren ce  in  te m p e ra tu re  b e tw e e n  th e  s u b s ta n c e  u n d e r  in v e s tig a 
tio n , a n d  a  s ta n d a rd  su b s ta n c e  h e a te d  o r  coo led  u n d e r  id e n tic a l  co n d itio n s . 
A  s u i ta b le  v a c u u m  a p p a r a tu s  is  d e sc rib ed . T h e  t r a n s i t io n  p o in t  o f  n ic k e l in  a  
v a c u u m  o ccu rs  a t  3 6 9 °-3 7 0 °  C. o n  h e a tin g , a n d  a b o u t  6 ° lo w er o n  coo ling . I n  
t h e  p re se n c e  o f  tr a c e s  o f  o x y g e n  o r  h y d ro g e n , th e  t r a n s i t io n  o ccu rs  a t  3 6 3 ° -  
364° C. o n  b o th  h e a tin g  a n d  coo ling . T h e  (1 y  t r a n s i t io n  o f  th e  c o m p o u n d  
A u S b 2 o c c u rs  a t  355° C. o n  b o th  h e a tin g  a n d  c o o l in g ; th e  S A a  t r a n s 
fo rm a tio n , w h ic h  o ccu rs  a t  404° C. o n  h e a tin g , ta k e s  p la c e  m u c h  m o re  slow ly , 
a n d  sh ow s m a rk e d  h y s te re s is  o n  cooling.-—W . H .-R .

*M easurem ent of th e  E lectrical R esistance of M etals as F unction  of the 
T em perature by M eans of a  Twin G alvanom eter w ith  Photographic Recording 
[R esistance of Nickel Betw een 300° and  430° C.]. E . R o se n b o h m  a n d  F .  M . 
J a e g e r  (Proc. K . A kad . Wet. A m sterdam ,  1936, 39, (3), 3 7 4 -3 8 3 ).— [ I n  E n g lish .]  
T h e  tw in  g a lv a n o m e te r  o f  S a la d in  a n d  L e  C h a te lie r  c a n  b e  u se d  to  m e a su re  th e  
c h a n g e  in  r e s is ta n c e  o f  a  m e ta l  W ire o n  h e a t in g  o r  coo ling . O ne g a lv a n o m e te r  
in  c o n n e c tio n  w ith  a  W h e a ts to n e  b r id g e  in d ic a te s  th e  re s is ta n c e , w h ils t  th e  
se c o n d  g a lv a n o m e te r  is  c o n n e c te d  to  a  th e rm o c o u p le  to  re c o rd  th e  ch a n g e  in  
te m p e ra tu re . A  su ita b le  v a c u u m  a p p a r a tu s  is d e sc rib e d . R e s u lts  a re  g iv en  
fo r  th e  r e s is ta n c e  o f  n ic k e l w ire s  w h e n  h e a te d  in  a  v a c u u m , a n d  in  th e  p re sen c e  
o f  h y d ro g e n . O n  h e a tin g  in  a  v a c u u m  th e  te m p e r a tu re  coeff. o f  re s is ta n c e  
in c rease s  u n t i l  th e  f irs t  t r a n s i t io n  p o in t  a t  358° G., b u t  th e n  d e c reases  r a p id ly  
to  380° C ., w h e n  a  c o n s ta n t  v a lu e  is  re a c h e d . I n  th e  p re sen c e  o f  h y d ro g e n  th e  
re s is ta n c e  o f  n ic k e l is  h ig h e r  t h a n  in  a  v a c u u m , b u t  th e  d iffe ren ce  b eco m es less 
m a rk e d  a t  h ig h  te m p e ra tu re s , su g g e s tin g  t h a t  a b s o rb e d  h y d ro g e n  is g ra d u a lly  
re lea se d . T h e  t r a n s i t io n  p o in ts  a n d  th e  fo rm  o f  th e  cu rv e s  in  th e i r  n e ig h b o u r 
h o o d  a re  a lso  a ffe c te d  b y  th e  p re sen c e  o f  h y d ro g e n .— W . H .-R .

*The Specific Resistance and T em perature Variation of Resistance of Nickel 
and  Some of I ts  Alloys in  the  A nnealed and U nannealed States. (T h o m a s a n d  
D a v ie s .)  S ee  p . 517.

*The D eterm ination  of the  Therm oelectrical Force of M etals in  a  V acuum  by 
Means of the  Photographically  Recording Double G alvanom eter [Therm oelectric 
Force of Iron  and Nickel A gainst Copper]. E . R o se n b o h m  a n d  F .  M . J a e g e r  
(Proc. K .  A ka d . Wet. Am sterdam ,  1936, 39, (4), 4 6 9 -4 7 7 ).— [ I n  E n g lish .]  
A n  a p p a r a tu s  is d e sc rib e d  fo r  th e  m e a s u re m e n t o f  th e  e .m .f . o f  a  w ire  w ith  
re s p e c t  to  a  s ta n d a rd  m e ta l .  T h e  th e rm o e le c tr ic  fo rce  o f  iro n  a n d  n ic k e l
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a g a in s t  co p p e r w as  s tu d ie d  u p  to  950° a n d  390° C ., re sp e c tiv e ly , a n d  th e  
e lec tr ic  re s is ta n c e  o f  iro n  w as  a lso  m e a su re d . T h e  th e rm o e le c tr ic  fo rce  (E) o f  
iro n  a g a in s t  c o p p e r  is  p o s itiv e  a t  lo w  te m p e ra tu re s , reach es  a  m a x im u m  a t  
300° C ., a n d  b ecom es zero  a t  586° C ., ab o v e  w h ich  te m p e ra tu re  E  is  n eg a tiv e . 
A  s lig h t ch an g e  in  d ire c tio n  o f  th e  E / T  c u rv e  o ccu rs  a t  th e  A 2 p o in t  o f  iro n , a n d  
a  m a rk e d  ch an g e  in  d ire c tio n  a t  th e  A 3 p o in t . T h e  e .m .f. o f  n ick e l a g a in s t 
co p p e r is p o s itiv e  b e tw e e n  300° a n d  4 0 0 °  C ., a n d  th e  E / T  cu rv e  show s a  s lig h t 
ir re g u la r i ty  a t  343° C. N ic k e l a n d  iro n , in  th e  re g io n  o f  th e i r  C urie  p o in ts , 
b e h a v e  in  a n  an a lo g o u s  m a n n e r  a s  re g a rd s  e le c tr ic a l re s is ta n c e s  a n d  th e rm o 
e le c tr ic  p ro p e r tie s .— W . H .-R .

♦T h e  Specific H eat of Nickel. E d m u n d  C. S to n e r  (Phil. M ag., 1936, [vii], 
22, (145), 81-105).— A n  a n a ly s is  is  m a d e  o f  th e  specific h e a t  o f  n ick e l, w h ich  
is t r e a te d  a s  th e  su m  o f  fo u r  t e r m s : CP -■ Cq i (Gp  — C v) +  Cp +  CM, 
w h ere  CQ is  th e  te rm  fo r  la t t ic e  v ib ra tio n , CP is th e  e x p e r im e n ta l v a lu e , O r 
is  th e  specific h e a t  a t  c o n s ta n t  v o lu m e, CE t h e  e lec tro n ic  specific h e a t ,  a n d  
(JM th e  m a g n e tic  specific h e a t .  T h e  m o re  re liab le  d a ta  fo r  th e  o b se rv e d  v a lu e  
CP a re  co llec ted  a n d  d iscu ssed , a n d  fo r  e a c h  te rm  in  th e  a b o v e  ex p ress io n  a  
fig u re  is g iv e n  w ith  th e  d iscu ssio n .— W . D . J .

♦Som e H igh-Tem perature Properties of Niobium. A . L . R e im a n n  a n d  C. 
K e r r  G ra n t  (Phil. M ag., 1936, [v ii], 22, (145), 3 4 -4 8 ).— 'T h e  p ro p e rtie s  o f  v e ry  
p u re  n io b iu m  w ire  w ere  e x a m in e d  in  th e  ra n g e  1800°—2400° K . w ith  e x tre m e  
p re c a u tio n s  to  a v o id  c o n ta m in a tio n . (1) T h e  re la tio n s  b e tw e e n  th e  colour-, 
b r ig h tn e ss - , a n d  t r u e - te m p e ra tu re s  o f  a  n io b iu m  w ire a n d  also  th e  to ta l  
r a d ia t io n  w ere  s tu d ie d  a s  a  fu n c tio n  o f  th e  h e a tin g  c u r re n t. (2) T h e  re la tio n  
b e tw e e n  th e  specific re s is ta n c e  r in  o h m .-cm ., a n d  th e  a b s o lu te  te m p e ra tu re  T  
is  g iv en  b y  lo g lor  =  0-7354 lo g 10T  — 6-586 in  th e  ra n g e  co n cern ed . (3) 
T h e  m e ltin g  p o in t  is  2790° K . ±  2 0 ° . (4) T h e  r a te  o f  e v a p o ra tio n  w as also
s tu d ie d  a s  a  fu n c tio n  o f  te m p e ra tu re . T h e  in te rn a l  l a te n t  h e a t  o f  e v a p o ra tio n  
(i.e. t h a t  p a r t  o f  th e  l a te n t  h e a t  o f  e v a p o ra tio n  n o t  co n cern ed  w ith  w o rk  o f  
e x p a n s io n  o r  k in e tic  e n e rg y  o f  th e  v a p o u r)  is 171 ,200  ca l./g rm .-m o l. (5)^ T h e  
th e rm io n ic  em ission  w as also  s tu d ie d , a n d  th e  c o n s ta n ts  o f  th e  em p irica l 
fo rm u la  i  =  A T H ~ 'H kT, a re  i/r =  4 -01 3 e .v ., a n d  A  =  37-2/p  a m p . c m r 2 deg .2, 
w h ere  p is  th e  effec tive  ro u g h n ess  fa c to r  fo r th e  su rface . (6 ) N io b iu m  h a s  a  
b o d y -c e n tre d  cu b ic  s t ru c tu re , a n d  th e  la t t ic e  c o n s ta n t  a t  ro o m  te m p e ra tu re  
is  3-2935 ±  0 -0 0 0 5  A .— W . H .-R .

Diffusion in  Zeolitic Solids. M ax  H . H e y  (Phil. M ag., 1936, [v ii], 22, (147), 
4 9 2 -4 9 7 ).— T h e o re tic a l t r e a tm e n t  re fe rr in g  to  th e  w o rk  o f  W . J o s t  a n d  A . 
W id m a n n  (Z. physical. Chern., 1935, [B ], 29, 247) o n  d iffu sion  o f  h y d ro g e n  in  
p a lla d iu m .— W . D . J .

♦M easurem ents of the  Atom ic H eats of P la tinum  and of Copper from  1-2 
to  20° K . J .  A . K o k  a n d  W . H . K eeso m  (Physica, 1936, 3, (9), 1 0 3 5 -1 0 4 5 ; 
a n d  Comm. K . Onnes Lab. Leiden  N o . 245a).— T h e  a to m ic  h e a ts  ca n  b e  re p re 
se n te d  b y  C , =  D (233 /T )  +  0 -0 0 1 6 0 7 T  in  th e  case o f  p la t in u m  a n d  C„ =  
H (3 3 5 /T )  +  0 -000177727 in  th e  case  o f  co p p er. T h e  d e n s ity  o f  th e  en e rg y  
lev e ls  in  th e  e n e rg y  b a n d  co rre sp o n d in g  to  th e  5d  e lec tro n s  fo r  p la t in u m  m u s t 
b e  se v e ra l t im e s  th e  d e n s ity  co rre sp o n d in g  to  p e rfe c tly  free  e lec tro n s . C om 
p a r iso n  w ith  su sc e p tib ili ty  d a ta  su g g e sts  th e  ex is te n ce  o f  a n  ap p rec iab le  
in te ra c tio n  effec t b e tw e e n  n e ig h b o u rin g  e le c tro n  sp ins . F o r  co p p e r th e  
d e n s ity  o f  th e  en e rg y  levels ( a t  th e  h ig h e s t level) is o n ly  1-5 tim e s  th e  d e n s ity  
c o rre sp o n d in g  to  p e rfe c tly  free  4 s e lec tro n s .— S. G.

♦T h e  Kinetics and H eat of Adsorption of Ethylene by P latinum . E . B. 
M a x te d  a n d  C. H . M oon (Trans. Faraday Soc., 1936, 32, (9), 1375-1381).—  
T h e  a d s o rp tio n  o f  e th y le n e  b y  p la t in u m  b la c k  ta k e s  p la c e  in  tw o  s tag es, th e  
g r e a te r  p a r t  o f  th e  to t a l  a d so rp tio n  ta k in g  p lace  a lm o s t im m e d ia te ly  on  
e x p o su re  o f  th e  m e ta l  to  th e  g as a n d  th e  re m a in d e r  a t  su c h  a  r a te  t h a t  th e  
r a t io  o f  th e  v o lu m e  a d so rb e d  to  th e  sq u a re  ro o t  o f  th e  tim e  is a  c o n s ta n t,
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i.e. a d s o rp tio n  in  th e  se co n d  s ta g e  fo llow s B a n g h a m  a n d  B u r t ’s  law  (Proc. 
Roy. Soc., 1924, [A ], 105, 481). T h e  m o le c u la r  h e a t  o f  a d s o rp tio n  is a b o u t  
9  k g .-ca l.— A . R . P .

“"The Chemical State of the  Photoelectrically Active Layer of Hydrogen on 
P la tinum  and T antalum . K . R e g e r  (Z. Physilc, 1936, 102, (3 /4 ), 156-162).—  
T h e  p h o to e le c tr ic  effec ts o f  la y e rs  o f  h y d ro g e n  o n  p la t in u m  a n d  p a lla d iu m  
a re  in v e s tig a te d . T h e  effec t o f  p u r i ty  a n d  m o is tu re  c o n te n t  o f  th e  h y d ro g e n  
is e x a m in e d , a n d  i t  is  co n c lu d ed  t h a t  th e  effec t is  o n ly  la rg e  w h e n  th e  h y d ro g e n  
is  a to m ic  a n d  n o t  m o lecu la r .— B . 0 .

*The Photo-Sensitization of Film s of Potassium  by M eans of Hydrogen. 
R . C. L . B o sw o rth  (Trans. F araday Soc., 1936, 32, (9), 1369-1375).— M on- 
a to m ic  film s o f  p o ta s s iu m  o n  tu n g s te n  d o  n o t  r e a c t  w ith  m o le c u la r  h y d ro g e n  
a t  te m p e ra tu re s  be lo w  th e  v o la t i l iz a t io n  p o in t ,  b u t  th e y  r e a c t  w ith  a to m ic  
h y d ro g e n  to  fo rm  a  W H K  su rface  w h ic h  re a c ts  w ith  m o re  p o ta s s iu m  to  g ive  
a  se n s itiv e  W K H K  su rface . S till m o re  se n s itiv e  su rfaces  m a y  b e  p re p a re d  
b y  d e p o s itin g  p o ta s s iu m  o n  a  f ila m e n t w h ic h  h a s  b e e n  fla sh ed  w ith  h y d ro g e n  
to  g iv e  a  W H  su rface .— A . R . P .

“"The Effect of Outgassing Potassium  on  the  Photoelectric Effect. F .  K la u e r  
(A n n . Physilc, 1934, 20, 9 0 9 -9 1 8 ).— S. G .

“"The E lectrical Conductivity of T hin Metallic Film s. I.— R ubidium  on 
Pyrex Glass Surfaces. A . C. B . L o v e ll (Proc. Roy. Soc., 1936, [A ], 157, (891), 
3 1 1 -3 3 0 ).— A  m e th o d  fo r  o b ta in in g  th in  film s o f  ru b id iu m  b y  m e a n s  o f  a  
d e fin ed  a to m ic  b e a m  is d e sc rib e d , a n d  th e  co n d itio n s  re q u ire d  to  g iv e  c o n 
s is te n t  re s is t iv i ty  m e a s u re m e n ts  a re  defin ed . . F ilm s  o f  th ic k n e s s  d o w n  to  1 A . 
g a v e  d e f in ite  c o n d u c tiv itie s , b u t  fo r  film s below  a b o u t  25 A . in  th ic k n e s s , th e  
film s w ere  s u b je c t  to  a  d e c a y  o f  c o n d u c tiv i ty  w ith  t im e . T h e  th ic k e r  film s a re  
sh o w n  to  o b e y  O h m ’s law , a n d  h a v e  c o n d u c tiv itie s  a p p ro a c h in g  t h a t  o f  th e  
m e ta l  in  b u lk . A  th e o re tic a l  d isc u ssio n  is g iv e n  o f  th e  v a r ia t io n  o f  th e  
r e s is t iv i ty  w ith  th ic k n e s s  a n d  te m p e ra tu re .— B . C.

“"Transm ission and Reflecting Powers of Thin Silver Film s from  Infra-R ed  to 
Ultra-V iolet. F . G oos (Z. Physilc, 1 9 3 6 ,100, (1 /2 ), 9 5 -1 1 2 ).— D e ta ils  a re  g iv en  
o f  m e a s u re m e n ts  o f  th e  re f le c tiv itie s  a n d  a b so rp tio n s  o f  s ilv e r  film s o n  q u a r tz  
fo r  m o n o c h ro m a tic  l ig h t  f ro m  265 to  1050 mp., th e  s ilv e r  film s h a v in g  th ic k 
nesses o f  0-8 to  142 m ji. I n  a d d i t io n  to  th e  e x p e r im e n ta l  re s u lts ,  c o n s id e ra 
t io n s  r e la t in g  to  th e  s t ru c tu r e  o f  th e  film s a re  g iv e n .— B . C.

*On th e  Knowledge of Fundam en ta l Atom ic W eights. R elation of Silver 
N itrate to Silver Chloride. 0 .  H o n ig sc h m id  a n d  R . Sch lee  (Angew. Chem., 
1936, 49, (28), 464—466).— F ro m  th e  e x p e r im e n ts  d e sc rib e d  th e  fo llow ing  
fu n d a m e n ta l  a to m ic  w e ig h ts  a re  d e r iv e d  (0 =  1 6 ) :  s ilv e r  107-881 ±  0 -0 0 2 , 
ch lo rin e  35-456 ±  0 -0 0 2 , n i tro g e n  14-009 ±  0 -003 .— A . R . P .

“"Viscosity of Liquid Sodium and Potassium . Y . S. C h iong  (Proc. Roy. Soc., 
1936, [A ], 157, (891), 2 6 4 -2 7 7 ).— M e a su re m e n ts  a re  g iv e n  o f  th e  v isco sitie s  o f  
liq u id  so d iu m  a n d  p o ta s s iu m  b y  th e  m e th o d  (p re v io u s ly  d esc rib ed ) o f  th e  
d a m p in g  o f  th e  o sc illa tio n s  o f  a  sp h e re  c o n ta in in g  th e  liq u id . T h e  re su lts  a re  
sh o w n  to  a g ree  c lose ly  w ith  A n d ra d e ’s v isc o s ity  th e o ry  e x c e p t  v e ry  close to  th e  
m e ltin g  p o in t .— B . C.

“"The Photovoltaic Effect for Sodium. R o b e r t  B . G ib n e y  a n d  M alco lm  D ole  
(J. Chem. Physics, 1936, 4, (10), 6 5 3 -6 5 7 ).— S. G.

“"The Influence of M echanical Deform ation on the  T ransition Velocity of 
Polym orphic M etals. I I .— The Influence of Metallic Im purities [on the 
T ransition  from  W hite to  Grey Tin]. E r n s t  C ohen  a n d  A . K . W . A . v a n  
L ie sh o u t (Proc. K .  Alcad. Wet. A m sterdam , 1936, 39, (3), 3 5 2 -3 5 8 ).— [ In  
G e rm a n .]  Cf. M et. A hs., 1935, 2, 5 6 0 . “  B a n k a  ”  t i n  o f  99-95%  p u r i ty  w as 
a llo y e d  w ith  0 -0 1 -1 -0 %  o f  d if fe re n t m e ta ls . T h e  sp e c im en s w ere  m e lte d  in  
e v a c u a te d  g la ss  tu b e s , a n d  w ere  th e n  coo led  in  a ir ,  a n d  d ra w n  in to  w ire  a t  
— 80° C. S am p les  w ere  th e n  k e p t  in  se a led  g lass  tu b e s  a t  te m p e ra tu re s
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b e tw e e n  0° a n d  — 50° C. fo r  p e r io d s  u p  to  63 d a y s , a n d  th e  a p p e a ra n c e  o f  tin - 
p e s t  n o te d  a t  in te rv a ls . B ism u th , le a d , a n tim o n y , c ad m iu m , a n d  s ilv er r e ta rd  
th e  t r a n s fo rm a tio n  f ro m  w h ite  to  g re y  t i n  a t  — 50° C. Z inc  a n d  a lu m in iu m  
in c re a se  th e  v e lo c ity  o f  th e  tr a n s fo rm a tio n  e n o rm o u sly . T h u s , w ith  0*05%  
o f  a lu m in iu m  th e  a p p e a ra n c e  o f  tin -p e s t  w as n o te d  a f te r  4  d a y s  a t  0° C ., w h ils t 
th e  B a n k a  t i n  sh o w ed  n o  ch a n g e  a f te r  62 d a y s . A ll th e  spec im en s w ere  p re 
p a re d  u n d e r  id e n tic a l c o n d itio n s  o f  m e ltin g  a n d  co ld -w ork ing . W . H .-R .

*An Electric Pressure D ilatom eter [Effect of Pressure on the  Allotropic 
T ransform ation  Tem perature of Tin]. E r n s t  C ohen  a n d  A . K . W . A . v a n  
L ie sh o u t (Proc. K .  A kad . Wet. Am sterdam , 1936, 39, (5), 5 9 6 -6 0 3 ).— [In  
G e rm a n .]  A  d ila to m e te r  is  d e sc rib e d  w h ich  is s u ita b le  fo r  th e  s tu d y  o f  th e  
effec t o f  p re ssu re  o n  p o ly m o rp h ic  t ra n s fo rm a tio n s . T h e  d es ig n  is o n e  in  
w h ich  th e  ch an g es  o f  v o lu m e  a ffe c t th e  lev e l o f  a  co lu m n  o f  m e rc u ry  in  a  tu b e  
c o n ta in in g  a  th in  p la t in u m  w ire , th e  re s is ta n c e  o f  th e  e x p o sed  p o r t io n  o f  th e  
w ire  b e in g  m e a su re d . T h e  ch an g e  f ro m  g re y  to  w h ite  t i n  w a s  s tu d ie d  a t  
p re ss u re s  u p  to  2 0 0  a tm . W ith  a c t iv a te d  g re y  t in  (C ohen  a n d  L ie sh o u t, 
M et. A bs., 1935, 2, 415), a t  13-2° C. th e  t r a n s fo rm a tio n  ta k e s  p la c e  sp o n 
ta n e o u s ly  a t  2 0 0  a tm . p re ssu re , a n d  a f te r  3,] h rs . a b o u t  2 5 %  o f  th e  g re y  t in  
h a s  b een  tra n s fo rm e d .— W . H .-R .

*The Exact M easurem ent of the Specific H eats of Metals a t H igh Tem 
peratures. X X III.— The Calorimetrical, E lectrical, and Therm oelectrical 
B ehaviour of Ductile T itanium .— I .—II. F  .M. Ja e g e r ,  E . R o sen b o h m , a n d  R . 
F o n te y n e  (Proc. K . A kad . Wet. Am sterdam , 1936, 39, (4), 4 4 2 -4 5 2 , 4 5 3 -4 6 1 ).—  
[ I n  E n g lish .]  ( I .— ) T h e  specific h e a t  o f  p u re  d u c tile  t i ta n iu m  w as m e a su re d  
in  th e  ra n g e  2 0 0 °-1 2 0 0 °  C. I n  th e  ra n g e  2 0 0 °-3 5 0 °  C. th e  specific h e a t  increases 
c o m p a ra tiv e ly  r a p id ly  w ith  te m p e ra tu re , b u t  b e tw e e n  350° a n d  600° C. th e  
r a te  o f  in c rease  is sm a ll, a n d  th e  specific h e a t—te m p e ra tu re  cu rv e  show s a  
p o in t  o f  in flec tio n . T h e  specific h e a t  th e n  in c rease s  w ith  in c rease  o f  te m 
p e ra tu re , a n d  in  th e  ra n g e  8 0 0 °-9 0 5 °  C. re ach es  e x tre m e ly  h ig h  v a lu e s  (o f th e  
o rd e r  2 0 -3 3  ca l.) . A b o v e  905° C. th e  fie ld  o f  ex is te n ce  o f  s ta b le  [i t i ta n iu m  is 
re a c h e d , a n d  th e  specific h e a t  is  in d e p e n d e n t o f  te m p e ra tu re , a n d  eq u a ls  
7-525 ca l. T h e  re su lts  d o  n o t  a llo w  a  th e o re tic a l  in te rp re ta t io n , b u t  su g g e st 
t h a t  a  reg io n  o f  s t r u c tu r a l  d is tu rb a n c e  e x is ts  b e tw e e n  800° a n d  905° C. T h e  
specific h e a t^ te m p e ra tu re  cu rv e s  also  sh o w  c e r ta in  m in o r  ir re g u la r itie s , w h ich  
a re  d e a l t  w i th  in  l a te r  p a p e rs  (cf. fo llow ing  a b s tra c ts ) . ( I I .— ) D iffe ren tia l 
h e a t - c a p a c ity  cu rv e s  con firm  th e  conclu s io n  (cf. ( I)  above) t h a t  th e  specific 
h e a t - te m p e r a tu r e  c u rv es  fo r  d u c tile  t i ta n iu m  show  a  n u m b e r  o f  m in o r  b re a k s  
o r  irre g u la r itie s . M ore eas ily  re p ro d u c ib le  irre g u la r itie s  w ere  fo u n d  in  th e  
reg io n s 2 5 0 °-2 7 0 ° , 2 9 7 °-3 0 0 ° , 508°, 631°, a n d  882° C. T h e  c u rv es  show  
c o m p lic a te d  h y s te re s is  effec ts, a n d  w h en  a n  ir re g u la r i ty  h a s  o c c u rre d  a t  a  
h ig h  te m p e ra tu re , i t s  in flu en ce  o n  successive  “  t r a n s it io n s  ”  a t  lo w er te m 
p e ra tu re s  is a lw a y s  p a r t ia l ly  p re se rv e d . T h e  c u rv es  co n n e c tin g  th e  e lec tr ica l 
re s is ta n c e  a n d  te m p e ra tu re  sh o w  s im ila r  irre g u la r itie s . T h e se  “  tr a n s i t io n  
p o in ts  ”  m a y  b e  co n n e c te d  w ith  th e  p resen c e  o f  tra c e s  o f  o x y g en , since th e  
re s is ta n c e - te m p e ra tu re  cu rv e  w as g r e a tly  c h a n g e d  w h e n  a i r  w as a d m it te d  fo r 
a  sh o r t  tim e , a n d  th e  w ire  b ecam e  co v e red  w ith  a  v is ib le  film  o f  o x id e .— H .-R .

*The Exact M easurem ent of the  Specific H eats of Metals a t H igh Tem pera
tures. XXIV.— The Calorimetrical, Electrical, and Therm oelectrical Behaviour 
of Ductile T itanium .— H I. F .  M . J a e g e r , E . R o se n b o h m , a n d  R . F o n te y n e  
(Proc. K . ATcad, Wet. Amsterdam,  1936, 39, (4), 4 6 2 -4 6 9 ).— [ In  E n g lish .]  T h e  
th e rm o e le c tr ic  fo rce  (E ) o f  a  t i ta n iu m —go ld  th e rm o c o u p le  w as m e a su re d  a t  
te m p e ra tu re s  u p  to  1020° C . ; a  p o s itiv e  v a lu e  o f  E  m e a n s  t h a t  a t  th e  h o t 
ju n c t io n  th e  c u r re n t  flow s f ro m  th e  go ld  w ire  to  th e  t i ta n iu m  w ire . O n  in 
c reas in g  th e  te m p e ra tu re , E  is  a t  f irs t  p o sitiv e , a n d  re a c h e s  a  m a x im u m  a t  
a b o u t  250° C ., a f te r  w h ich  E  d ec reases w ith  in c reas in g  te m p e ra tu re , becom es 
zero  a t  490° C ., a n d  th e n  h a s  n e g a tiv e  v a lu e s ; a  d e e p  m in im u m  is re a c h e d  a t
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860° C. fo llow ed  b y  a  v e ry  s te e p  r ise  o f  th e  c u rv e , w h ic h  su g g e sts  t h a t  p o s itiv e  
v a lu e s  w ill a g a in  b e  re a c h e d  a t  a  h ig h e r  te m p e ra tu re . A p a r t  fro m  th e  ah o v e  
g e n e ra l t r e n d  o f  th e  c u rv e , s lig h t i r re g u la r  m a x im a  o c c u r  a t  a b o u t  620° a n d  
720° C ., re sp e c tiv e ly . T h e  c u rv es  sh o w  m a rk e d  h y s te re s is  p h e n o m e n a  w h ich  
a re  in  a  d ire c tio n  o p p o s ite  to  t h a t  o b se rv e d  in  th e  e le c tr ic a l re s is ta n c e  m e a su re 
m e n ts  (cf. p re c e d in g  a b s tra c t) .  T h ese  e ffec ts a re  p ro b a b ly  d u e  p a r t ly  to  th e  
p re sen c e  o f  tr a c e s  o f  o x y g e n , a n d  p a r t ly  to  th e  ta rd in e s s  o f  th e  rev e rs ib le  
a llo tro p ie  ch a n g e  o f  a  ^  (3 t i ta n iu m  a t  882°—905° C.— W . H .-R .

♦T h e  T ransition  oî H exagonal a -T itan ium  in to  R egular [3-Titanium at High 
T em perature, (d e  B o e r, B u rg e rs , a n d  F a s t .)  See p . 531.

*The A tom ic W eight of Tungsten. Analysis of T ungsten Hexachloride.
0 .  H o n ig sc h m id  a n d  W . M e n n  (Z. anorg. Ghem., 1936, 229, (1), 4 9 -6 4 ).—  
A n a ly s is  o f  th e  h e x a c h lo r id e  p u r ifie d  b y  re p e a te d  f ra c tio n a l  d is t i l la t io n  g av e  
a  v a lu e  o f  183-92 fo r  th e  a to m ic  w e ig h t o f  tu n g s te n .— A . R . P .

*An Investigation  of Irregularities in  Therm ionic Em ission from  Tungsten. 
F e lix  L . Y e rz le y  (Phys. Rev., 1936, [ii], 50, (7), 6 1 0 -6 1 6 ).— A  tu b e  w ith  a  
m o v in g  e le c tro d e  w as  u se d  t o  in v e s tig a te  v a r ia t io n s  in  em iss io n  d e n s ity  
o v e r  th e  le n g th  o f  a  s t r a ig h t  tu n g s te n  f ila m e n t ; b o th  p o s itiv e  io n  a n d  e lec tro n  
em iss io n  w ere  s tu d ie d . A f te r  a  c r i t ic a l  te m p e ra tu re  is  ex cee d ed , p o s itiv e  ion  
em iss io n  is  l im ite d  to  n a r ro w  reg io n s  n e a r  th e  le a d  w ire  co n n ec tio n s , in d ic a tin g  
t h a t  th e  c e n tra l  reg io n  c a n  b e  th o ro u g h ly  c lean e d . I n  sp ite  o f  th is ,  e le c tro n  
e m iss io n  is n o t  u n ifo rm , b u t  o ccu rs  in  a  s ta b le  th o u g h  ir re g u la r  p a t te r n .  T h e  
i r re g u la r i ty  is  a s c rib e d  to  d ifferences in  w o rk -fu n c tio n , o r  to  d ifferences in  
a c tu a l  a re a  c o v e red  b y  th e  s lit ,  o r  to  a  c o m b in a tio n  o f  th e  tw o .— W . H .-R .

♦T h e  Production  and Investigation of a  New Source of Alkali Ions. Jô rg e n  
K o c h  (Z . P hysik ,  1936, 100, (11 /12), 6 6 9 -6 8 4 ).— A  d e s c rip tio n  is g iv en  o f  th e  
p r e p a ra t io n  o f  a n  an o d e  f ro m  tu n g s te n  p o w d er a n d  a n  a lk a li  ch lo rid e . D e ta ils  
o f  th e  a n a ly s is  o f  th e  io n s p ro d u c e d  f ro m  i t  a re  g iv en .— B . C.

♦S tu d y  of the  B om bardm ent of a  Previously H eated Tungsten Surface by 
Positive Cæsium  Ions. J ô rg e n  K o c h  (Z . P hysik , 1936, 100, (11 /12 ), 6 8 5 -  
701).— E x p e r im e n ts  a re  d e sc rib e d  o n  th e  re flec tio n  o f  cæ siu m  io n s a n d  th e  
em iss io n  o f  e le c tro n s  w h e n  a  tu n g s te n  su rfa c e  is  b o m b a rd e d  w ith  cæ sium  
io n s. T h e  s ta te  o f  th e  su rface  w as s ta n d a rd iz e d  b y  h e a tin g  to  ab o v e  1300° C ., 
a n d  c o n s is te n t re su lts  fo llow ed . I t  is  sh o w n  t h a t  a  th in  la y e r  o f  cæ sium  is 
a d s o rb e d  b y  th e  tu n g s te n ,  a n d  re a c h e s  a  s a tu ra t io n  v a lu e . I t  c a n  b e  re m o v e d  
b y  h e a tin g  th e  tu n g s te n .— B . C.

♦S u rface  Ionization of Cæsium  on Tungsten. M. J .  C op ley  a n d  J u l ia n  
G lasse r  (J. A m er. Chem. Soc., 1936, 58, (6 ), 1057-1058).— S. G.

♦T h e  Influence of U ltrasonic W aves on the  Process of Solidification of Molten 
M etal [Zinc]. S . Sokoloff (Acta Physicochimica U .R .S .S . ,  1935, 3, (6 ), 9 3 9 -  
9 4 4 ).— [ In  F re n c h .]  T h e  in flu e n ce  o f  u ltra so n ic  v ib ra t io n s  o f  freq u e n c ies 
6  X 105 t o  4-5 X 106 cycles o n  th e  cooling  cu rv es  a n d  s t r u c tu r e  o f  c a s t  z in c  is 
sh o w n . T h e  re su lts  in d ic a te  t h a t  th e  so lid if ica tio n  ta k e s  p la c e  m o re  q u ick ly  
w ith  u ltra so n ic  v ib r a t io n  t h a n  w ith o u t ,  a n d  t h a t  th e  re su ltin g  s t ru c tu r e  is 
m o re  d e n d r i t ic .— B . C.

♦T h e  E lastic  Constants and Specific H eats of the  Alkali Metals. K . F u c h s  
(Proc. R oy. Soc., 1936, [A ], 157, (891), 444^450).— C o rrec tio n s  a re  m a d e  to  
c a lc u la tio n s  g iv e n  in  a  p re v io u s  p a p e r  o n  th e  e la s tic  c o n s ta n ts  o f  th e  a lk a li  
m e ta ls . T h e  c o r re c te d  r e su lts  a re  c o m p a re d  w ith  re c e n t  e x p e r im e n ta l 
d e te rm in a tio n s . A n  a t t e m p t  is  m a d e  to  e x p la in  th e  la rg e  d e v ia tio n s  f ro m  
th e  D e b y e  th e o ry  o f  th e  specific  h e a ts  o f  th e  a lk a li  m e ta ls .— B . C.

♦T h e  Crystallization of Metals Free from  the Influence of G ravitation. A . 
G la z u n o v  a n d  N . L a z a re v  (Congrès In ternat. M ines M et. Gtol., Section de 
Métallurgie, 1936, 2 , 1 8 5 -1 8 8 ; a n d  Rev. M et., 1936, 33, (7), 4 3 8 -4 4 1 ).— [ In  
F re n c h .]  T h e  so lid if ica tio n  o f  a  sp h e ric a l d ro p  o f  a  p u re  m e ta l  w h e n  su sp e n d e d  
in  a  l iq u id  o f  th e  sa m e  d e n s ity  a s  t h a t  o f  th e  l iq u id  m e ta l  a t  th e  m e ltin g  p o in t
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w as s tu d ie d . F o r  m ag n es iu m , a  b a th  c o n s is tin g  o f  l i th iu m  ch lo rid e  85 a n d  
l i th iu m  flu o rid e  1 5 % , h a v in g  a  d e n s ity  o f  1-60 a t  650° C ., w as u se d . F o r  
a lu m in iu m , th e  m e ta l  w as su sp e n d e d  in  a  b a th  c o n ta in in g  b a r iu m  ch lo rid e  4 0 , 
ca lc iu m  ch lo rid e  45 , a n d  so d iu m  ch lo rid e  1 5 % . I n  th e se  co n d itio n s, on  slow  
coo ling , c ry s ta lliz a tio n  b eg in s a t  a  n u m b e r  o f  c e n tre s  d is t r ib u te d  u n ifo rm ly  
th ro u g h o u t  th e  m e ta l  a n d  p ro ceed s  u n ifo rm ly  in  a ll d ire c tio n s . A  co m p a c t b a ll 
o f  m e ta l, free  f ro m  c av itie s  a n d  b low -ho les is  th u s  o b ta in e d .— J .  C. C.

*The Liquid State and the  Theory of Fusion. I  — Continuity Between the 
Solid and Liquid States. J .  F re n k e l  (Acta P hysicochim ca u .R .R .o . ,  1945, 3,
(5), 633 -6 4 9 ). [ I n  E n g lish .]  F .  d isc u sse s  th e  tr a n s i t io n  b e tw e e n  th e  so lid
a n d  l iq u id  w h e n  th e  so lid  is  a m o rp h o u s , w ith  re fe ren c e  to  th e  p ro p e rtie s  t h a t  
a re  co n tin u o u s  in  th e  tw o  s ta te s  ; th e  t r a n s i t io n  b e tw e e n  liq u id s  a n d  c ry s ta ls , 
w h ich  is sh o w n  to  b e  a  q u a n t i ta t iv e  r a th e r  th a n  a  q u a li ta t iv e  c h a n g e ; a n d  th e  
in flu en ce  of p o s itiv e  a n d  n e g a tiv e  p re ssu re s  o n  fu sio n .— B . C.

»The Liquid State and the Theory of Fusion. I I . — The Theory of Fusion and 
Crystallization. J .  F re n k e l  (Acta Physicochimica U .R .R .R ., 1935, 8 , (b),
9 1 3 -9 3 8 ). [ I n  E n g lish .]  T h e  a n a lo g y  b e tw e e n  th e  s o lid -h q m d  a n d  th e
l iq u id -v a p o u r  t r a n s fo rm a tio n s  is d iscu ssed , a n d  i t  is  sh o w n  t h a t  th e  th re e  
s ta te s  c a n  h e  re p re se n te d  o n  a  sing le  iso th e rm a l o n  w h ic h  th e r e  a re  tw o  u n s ta b le
re g io n s  c o r r e s p o n d in g  t o  t h e  tw o  c h a n g e s  o f  s t a t e .  B .C .

"*The Problem  of Gases in  Metals. G. C h a u d ro n  (Chim. et In d .,  1936, 35,
(4) 7 5 9 -7 6 7 ; a lso  (ab rid g ed ) Rev. Fonderie moderne, 1936, F e b . 1, 3 5 -3 9 ; 
a n d  (su m m ary ) Usine, 1936, 45, (5), 3 7 ).— G ases enc lo sed  in  m e ta ls  m a y  be  
c lassed  a s  : (1 ) th o se  r e ta in e d  b y  p h y s ic a l a d s o rp tio n  o n  th e  s u r f a c e ; (2 ) th o se  
o cc lu d e d  a n d  h e ld  m e c h a n ic a lly ;  a n d  (3) th o se  c o m b in ed  w ith  th e  m e ta l 
o r  th e  a llo y . T h ese  d iv isio n s a re  e x p la in e d  a n d  d iscu ssed , e x am p les  being 
q u o te d . T h e  la w  fo r  th e  s o lu b ili ty  o f  a  g as (e.g. h y d ro g en ) in  m e ta l  is g iven  

a s  Cn  =  K V P ~  , w h e re  C  is  th e  c o n c e n tra t io n  o f  h y d ro g e n  a to m s  a n d  P „ 2 
is  th e  p re ssu re . 2 W ith  c e r ta in  c o m b in a tio n s  o f  g as a n d  m e ta l— h y d ro g e n  in  
p a lla d iu m , ta n ta lu m , ce riu m , a n d  la n th a n u m , a n d  n itro g e n  in  m a n g a n e se  a n d  
ch ro m iu m , th e  fo rm a tio n  o f  h y d r id e s  a n d  n itr id e s , re sp e c tiv e ly , h a s  been 
d e m o n s tra te d . V ario u s  a sp e c ts  o f  d iffu s io n  o f  gases in  m e ta ls  a re  rev iew ed . 
I n  p re p a r in g  m e ta l  c o n ta in in g  a  m in im u m  q u a n t i ty  o f  g as i t  h a s  b een  effec tive  
to  m a in ta in  th e  fo rm e r  a t  a n  e le v a te d  te m p e ra tu re  u n d e r  low  p ressu re . 
M e th o d s  fo r  th e  e x tr a c t io n  a n d  e x a m in a tio n  o f  e n tr a p p e d  gases a re  describ ed . 
A  n ew  m e th o d  o f  d eg assin g  in  a  h ig h  v a c u u m  d isc h a rg e  tu b e  a n d  a t  o rd in a ry  
te m p e ra tu re s  is g iv en , a n d  a p p e a rs  to  y ie ld  re su lts  o f  g a s  c o n te n t  com 
p a ra b le  w ith  th o se  o b ta in e d  f ro m  a n  a n a ly s is  o f  th e  o rig in a l m a te r ia l. ^  ^

Gaseous and Solid Im purities in  Ingots. J .  H . A n d rew s (A lu m in iu m  and 
N on-Ferrous Rev., 1935, 1, (2), 5 9 ).— S u m m a ry  o f  a  p a p e r  r e a d  b e fo re  th e  
M id la n d  M eta llu rg ica l S o c ie ty .— J .  C. C. „  . . /c, , ,

The Diffusion of Gases Through Metals. ------  (Metallurgist (S u p p t. to
Engineer), 1936, 10, 113-115).— A  b r ie f  rev iew  o f  re c e n t  p a p e r s ,  re fe rrin g  
p a r t ic u la r ly  to  th e  re su lts  o f  S m ith e lls  a n d  R a n s le y , Proc. Roy. Roc., 1935, 
[A ], 152, 7 0 6 ; see M et. A bs.,  1935, 2, 553.— R . G.

A Survey of the  Fundam ental Principles of the  Plasticity  of Metals. H . 
S ch lech tw eg  (Techn. M itt. K ru p p ,  1936, 4, 2 9 -3 4 ). S. G ; . . .

+A Review of R ecent R esearch W ork on Plasticity. A . N a d a i  (J. Applied  
Mechanics, 1936, 3, (3), A 104-106).— A  c r itic a l rev iew  o f  re c e n t re se a rc h  w o rk  
d ea lin g  w ith  v isc o s ity  a n d  p la s tic ity  in  so lids, p la s tic  d e fo rm a tio n  o t sm gle 
c ry s ta ls , a n d  th e  c reep  o f  m e ta ls  u n d e r  co m b in ed  s tre ss .— J .  W . D .

Notes on Nadai’s Theory of P lasticity (A Study on the  Partia l Yielding of a  
Hollow Cylinder under Pressure). K ik u sa b u ro  N a g a sh im a  (J. Roc. Meek. 
Eng. Ja p a n ,  1934, 37, (211), 8 0 5 -8 0 6 ).— [ I n  Ja p a n e se .]  See M et. Abs., th is  

v o l., p . 345.— S. G.
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Reply to a  Paper by K untze  : “  R elations Between Cohesion and P las
tic ity .”  N . D a v id e n k o w  a n d  E . S h e v a n d in  (Zhurna l Tehnicheskoy Fizilci 
(,J . Tech. Physics), 1935, 5, (10), 17 7 3 -1 7 7 5 ).— [ I n  R u s s ia n .]  Cf. M et. A bs.,
1935, 2, 175. P o le m ic a l. I t  is  co n s id e re d  t h a t  e x tr a p o la t io n  f ro m  a  v isc o u s  
to  a  b r i t t le  re g io n  c a n n o t  g iv e  a n  id e a  o f  th e  a c tu a l  b r i tt le n e s s  o f  a  m e ta l.

— N . A .
*The Effect oi Stress on the  P lasticity  ot Metallic M aterials. (M aier.) See

p . 622.
*On th e  Tem perature-D ependence of Crystal P lasticity . W . B o a s a n d  E .  

S c h m id  (Z . P h ys ik , 1936, 100, (7 /8 ), 4 6 3 -4 7 0 ).— E x p e r im e n ts  o n  th e  r a te s  o f  
e x te n s io n  o f  sing le  c ry s ta ls  o f  z in c , b ism u th , t in ,  a n d  c a d m iu m  u n d e r  c o n s ta n t  
lo a d  a t  te m p e ra tu re s  n e a r  ro o m  te m p e ra tu re  a n d  n e a r  90 ° A . sh o w ed  t h a t  
t h e  p re d ic t io n s  o f  th e  B e c k e r-O ro w a n  th e o ry  a re  n o t  c o rre c t. (See fo llow ing  
a b s t r a c t .) — B . C.

*On the  Tem perature-D ependence of Crystal Plasticity. E . O ro w an  (Z. 
P h ys ik ,  1936, 101, (1 /2 ), 1 1 2 -1 1 8 ).— A  d isc u ss io n  o n  a  p a p e r  b y  B o a s a n d  
S c h m id t (p rec ed in g  a b s t r a c t ) ,  p o in tin g  o u t  th e  d iffe ren ces to  b e  e x p e c te d  
b e tw e e n  re su lts  o n  c ry s ta l  p la s t ic i ty  a n d  te m p e ra tu re  a t  lo w  a n d  ro o m  
te m p e ra tu re s . T h e  r e su lts  o f  B o a s  a n d  S c h m id t a re  d isc u sse d  in  te rm s  o f  th e  
B e c k e r  fo rm u la .— B . C.

*On the  R a te  of Creep of M etals under a  Constant Load. A n to n  P o m p  a n d  
W a lte r  L ä n g e  (M itt. K .-W . In s t.  Eisenforsch. Düsseldorf, 1936, 18, (6 ),
5 1 -6 3 ).— T h e  re s u lts  o f  c re e p  te s ts  o n  c o p p e r  a t  30 , 4 0 , 55, a n d  70° C ., o n  zinc  
a t  25 , 4 0 , 55, a n d  70° C ., a n d  o n  le a d  a t  30° C. a re  sh o w n  in  a  se ries  o f  g ra p h s . 
N o  p e r io d ic ity  in  th e  e lo n g a tio n  c u rv e s  d u e  to  th e  c o n ju n c tio n  o f  h a rd e n in g  
a n d  r e c ry s ta l l iz a t io n  p h e n o m e n a  w as o b se rv e d  w ith  a n y  o f  th e  m e ta ls . R e 
c o m m e n d a tio n s  a re  m a d e  fo r  s ta n d a rd  c o n d itio n s  fo r  sh o r t  t im e  c reep  te s ts  on  
th e se  m e ta ls .— A .  R . P .

*The Creep of Metals.— I I . A . N a d a i  a n d  E . A . D a v is  (J. A p p lied  Mechanics,
1936, 3, (1), a 7 -1 4 ) .— Cf. M et. A bs.,  th is  v o l., p . 292. A  n u m b e r  o f  cases o f  th e  
slow  flow  o f  so lid s w ith  p a r t ic u la r  re fe ren c e  to  th e  c reep  o f  m e ta ls  in  th e  s tra in -  
h a rd e n in g  ra n g e  a re  co n s id e red . M eans a re  d e v e lo p e d  to  in c lu d e  s tra in -  
h a rd e n in g  w h e n  d isc u ssin g  o b se rv a tio n s  o n  th e  c re e p  o f  m e ta ls . C reep  te s ts  
w ith  s o f t  a n d  s tra in -h a rd e n e d  c o p p e r  a t  ro o m  te m p e ra tu re  a re  in c lu d e d , 
w h ic h  s u p p o r t  th e  lo g a r i th m a l sp e e d  la w  fo r  c o p p e r  a t  th e  h ig h  sp e ed s  o f  
d e fo rm a tio n  o c c u rr in g  in  th e  te s ts .— J .  W . D .

tD esign  Aspect of Creep. R . W . B a ile y  (J. Applied, Mechanics, 1936, 3, (1), 
a 1- 6 ).— S om e o f  th e  m o re  im p o r ta n t  fa c to rs  c o n ce rn ed  in  th e  d e v e lo p m e n t o f  a  
r a t io n a l  t r e a tm e n t  o f  c re e p  fo r  th e  p u rp o se  o f  en g in ee rin g  d es ig n  a re  b rie fly  
d e a l t  w ith , a n d  c o n s id e ra tio n  is g iv e n  to  th e  a p p lic a tio n s  o f  c reep  to  d es ig n  
p ro b le m s  w ith  p a r t ic u la r  re fe re n c e  to  h o llo w  cy lin d e rs  su b je c te d  to  in te rn a l  
p re ss u re , s te a m  p ip in g , a n d  r o ta t in g  d isc s. T h e  d e te rm in a tio n  o f  c reep  
p ro p e r t ie s  fo r  d e s ig n  a s  r e g a rd s  p e rm iss ib le  s tre sse s , r e la t io n  b e tw e e n  c reep  
ra te s ,  a n d  th e  in flu e n ce  o f  p ro lo n g e d  h e a tin g  o n  c reep  p ro p e r t ie s  a re  a lso  d e a l t  
w ith , a n d  i t  is  s ta te d ,  t h a t  in  sp ite  o f  th e  c o m p lic a te d  n a tu r e  o f  c re e p  p h e n o 
m e n a , th e r e  is  n o  re a so n  w h y  th e  t r e a tm e n t  o f  creep  fo r  d es ig n  sh o u ld  n o t  b e  as 
s a t is fa c to ry  a n d  re lia b le  a s  th e  t r e a tm e n t  u se d  fo r  m a te r ia ls  u n d e r  e la s tic  
c o n d itio n s .— J .  W . D .

Seizure of Metals a t E levated T em peratures and Methods of Testing for
Propensity  Toward Seizure. -------  (Mech. E ng .,  1936, 58, (10), 1 6 5 -1 6 8 ;
a lso  Mech. World, 1936, 99, (2579), 5 6 9 -5 7 0 ; a n d  Light M etals Rev., 1936, 2, 
(21), 3 7 2 -3 7 3 ).— A b b re v ia te d  f ro m  a  P ro g re ss  R e p o r t  b y  S u b -G ro u p  N  o n  
W e a r  a n d  S e izu re  to  th e  A .S .T .M .-A .S .M .E . J o in t  R e se a rc h  C o m m itte e  on  
th e  E ffe c t o f  T e m p e ra tu re  o n  th e  P ro p e r t ie s  o f  M eta ls. T h e  te s tin g  m e th o d s  o f  
M ochel, S p rin g , a n d  B o lto n  a re  d e s c r ib e d ; c o n d itio n s  c o n tr ib u tin g  to  se izu re  
a re  a n a ly z e d  a n d  c h a ra c te r is t ic  p h e n o m e n a  a re  i l lu s tr a te d .— P . M . C. R .
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* In te rn a l Dissipation in  Solids io r Small Cyclic Strains. R . L. W egel a n d  
H  W a lth e r  (Physics, 1935, 6, (4), 1 4 1 -1 5 7 ; a n d  Bell Telephone System, 
Metallurgy, Monograph B864, 1935, p . 17).— T h e  in te rn a l  d iss ip a tio n  o r 
e la s tic  h y s te re s is  o f  v a r io u s  su b s ta n c e s  is d e te rm in e d  b y  th e  re so n a n t ro d  
m e th o d . T h e  s tra in s  a re  v a r ie d  f ro m  10“-5 to  H r 8, a n d  th e  fre q u e n c y  ra n g e  is 
1() 2 to  1 0 s cycles, a n d  th e  h y s te re s is  c o n s ta n t  a n d  i ts  v a r ia t io n  w ith  freq u en cy  
is g iv e n  fo r a  n u m b e r  o f  m e ta ls  a n d  a llo y s a n d  a  few  n o n -m e ta ls . T h e  effect 
o f  h e a t- t r e a tm e n t  a n d  o f  te m p e ra tu re  o n  th e  h y s te re s is  c o n s ta n ts  a re  also  
g iv en , a n d  i t  is sh o w n  t h a t  d iss ip a tio n  u su a lly  decreases a s  g ra in -s ize  increases.

*On the  M echanical Properties and Crystalline S tructure of Metals. Y oich i 
K id a n i  (Trans. Soc. Mech. Eng. Japan, 1936, 2, (6 ), 6 1 -6 7 ).— [ In  Ja p a n e se , 
w ith  E n g lish  su m m a ry  in  su p p t . ,  p p . 1 7 -1 8 .] T h e  b e n d in g  o f  a  sing le  c ry s ta l 
o f  a lu m in iu m  show s t h a t  r o ta t io n a l  s lip  o ccu rs  in  th e  s lip -p lan e  b y  th e  u n ifo rm  
b e n d in g  o f  c ry s ta l  p la te s , t h a t  r e p e a te d  b e n d in g  o f  one  sid e  p ro d u c e s  co ld-w ork  
a n d  a l te rn a te  b e n d in g  p ro d u c e s  fa tig u e , a n d  t h a t  th e  lo a d  co rre sp o n d in g  w ith  
th e  y ie ld -p o in t o b ta in e d  b y  g ra d u a l  b e n d in g  d iffers a c co rd in g  to  th e  o r ie n ta tio n  
o f  e a c h  c ry s ta l. T h e  d a m p in g  v ib r a t io n  o f  a  sing le  c ry s ta l  p la te  w as s tu d ie d  
a n d  th e  lo g a r ith m ic  d e c re m e n t o n  th e  c ry s ta llo g ra p h ic a l d ire c tio n  d ed u ced . 
I t  is a lso  sh o w n  t h a t  a n  e x te rn a l  fo rce  a p p lie d  o n  m e ta l  d e fo rm s e a c h  g ra in  in  
a n  e n tire ly  a r b i t r a r y  m a n n e r  sin ce  m e ta l  is a n  a g g re g a te  o f  sm a ll g ra in s  w h ich  
c ry s ta llo g ra p h ic a l a x is  d ire c t  in  a r b i t r a r y  d ire c tio n s . C h an g e  o f  in te rn a l  
f r ic t io n  te s te d  b y  m e a n s  o f  a  to rs io n a l  v ib ra tin g  m a c h in e  show s t h a t  th e  
tr a n s i t io n a l  p o in t  o f  th e  re p e t i t io n  c u rv e  is co in c id e n t w ith  th e  b eg in n in g  o f  
fa t ig u e  o f  th e  g ra in s , t h a t  th e  g e n e ra l t r e n d  o f  th e  c u rv e  a n d  th e  fo rm  o f 
f ra c tu r e  m a y  b e  e x p la in e d  b y  th e  s lip  o f  th e  c ry s ta l  g ra in s , a n d  t h a t  th e  r a te  
o f  d a m p in g  o f  th e  v ib ra t io n  o f  th e  spec im en s g ives s ig n if ican t in fo rm a tio n  a s  to  
th e  d eg ree  o f  fa tig u e .— J .  W . D . . .

*O n the  Process and M echanism  of Failure of Metals.—II. M o to ich i K o d a m a  
(,/. Soc. Mech. Eng. Japan, 1934, 37, (205), 2 8 2 -2 8 9 ).— [ In  J a p a n e se .]  I n  a  
m e d iu m , e n e rg y  p ro p a g a te s  a f te r  th e  m a n n e r  o f  w a v e  m o tio n . S tre ss  in d u ced  
in  a  m a te r ia l  is  a  m a n ife s ta t io n  o f  e n e rg y  w h ich  a lso  p ro p a g a te s  f ro m  one 
p o in t  in  a  m e d iu m  to  a n o th e r  b y  w a v e  m o tio n . S ince  f ro m  th is  p o in t  o f  view  
th e  m ech an ism  o f  s tr a in , w h ic h  is cau se d  b y  s tre s s , is  a lw a y s  s lip , th e r e  c a n  be 
no  su c h  th in g  a s  “  te n s ile  f a ilu re .”  K . show s s t r a in  w av es ch iefly  b y  s tr a in  
figu res o f  m ild  s te e l a n d  o rd in a ry  g lass. A s a n  il lu s tr a t io n , th e  y ie ld  p h e n o 
m e n a  o f  m ild  s te e l a re  b re a k in g  s ta te s  o f  e q u ilib r ia , th e  so -ca lled  u p p e r  y ield - 
p o in t  b e in g  th e i r  f irs t  b re a k in g  p o in t . T h e  e q u ilib r iu m  b re a k s  in  th e  “  field  ”  
o f  s lip  w h e n  th e  w av e  m o tio n  o f  s tre s s  re a c h e s  t h a t  s ta te  w h ere  i t  causes a  
p r in c ip a l w a v e  in  th e  “  fie ld .”  S u c h  “  fie lds ”  o f  s lip  a re  classified  in to  2 ty p e s  : 
th e  close a n d  th e  o p en . T h e  fo rm e r  a re  cases o f  co m p ress io n  a n d  ten s io n  
te s ts ,  a n d  th e  l a t t e r  o f  to rs io n  a n d  b e n d in g  te s ts .  I n  th e  fie ld  th e r e  a re  a lw ay s 
o n e  o r  m o re  ax es  t h a t  d iv id e  th e  field  in to  tw o  o r  m o re  d iv isions. S ince 
th e  w a v e  o f  b re a k in g  s tre s s  v ib ra te s  w ith  in te rv a ls  o f  +  a n d  — in  th ese  
d iv isio n s , th e  c o n to u r  o f  th e  “  field  ”  h a s  tw o  o r  m o re  in fle c tio n  p o in ts  e ach  a t  
th e  en d s  o f  th e  ax es . T h u s , th e  b re a k in g  s tre s s  p ro p a g a te s  b y  w av e  m o tio n . 
F ro m  th e s e  o b se rv a tio n s  K . co n c lu d es t h a t  n o  s lip  c a n  o ccu r in  a  sim ple 
“  p la n e  ”  a s  is u su a lly  believ ed . T h e  ev id en ce  o f  w a v e  m o tio n  m a y  be 
t r a c e d  in  th e  p h e n o m e n a  o f  in te rfe re n c e  a n d  sy m m e tr ic a l o r  a n tip o d a l p ro 
p e r tie s  o f  s t r a in  figures.— S. G.

The Practical Im portance of the Dam ping Capacity o£ Metals, Especially 
Steels. 0 .  F o p p l. A p p e n d ix : A Note on the  Terminology of Damping and 
Fatigue. F . B a co n  (Iron Steel Inst. Advance Copy, 1936, S e p t., 31 p p . ; a n d  
(ab rid g ed ) Met. Ind. (Lond.), 1936, 49, (16), 3 83 -388)).— U n d e r  cyclic stresses 
w ell w ith in  th e  fa tig u e  lim its , m a n y  s te e ls  e x h ib it  a p p re c ia b le  p la s tic  s tra in s . 
T h e  “  d a m p in g  c a p a c ity  ”  d e p e n d s  o n  th e  r a t io  o f  th e  p la s tic  to  th e  e las tic
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s t r a in ,  a n d  is b e s t d e fin ed  b y  th e  n o n -d im e n sio n a l r a t io  tj; o b ta in e d  b y  d iv id in g  
th e  a r e a  o f  th e  h y s te re s is  lo o p  b y  th e  s t r a in  e n e rg y  s to re d  in  th e  e x tre m e  
p o s itio n s  o f  th e  cycle . D a m p in g  do es n o t  fo re te ll  im p e n d in g  fa tig u e  fa ilu re , 
n o r  does i t  t e n d  to  d isa p p e a r  u n d e r  p ro lo n g e d  cyclic  s tre s s in g . O n  th e  c o n tra ry , 
i t  is  c a p a b le  o f  d is s ip a tin g  a n  u n lim ite d  a m o u n t  o f  e n e rg y  in  h e a t  w ith o u t  
d a m a g e  to  th e  m a te r ia l .  U l t im a te  d a m p in g , i.e. t h e  s te a d y  v a lu e  a t t a in e d  
a f t e r  so m e m illio n s o f  cycles, is  o f te n  co n s id e ra b ly  g r e a te r  th a n  in i t ia l  d a m p in g . 
U n lik e  m o s t  o th e r  m e c h a n ic a l p ro p e r tie s , th e  v a lu e  o f  ij) is  n o t  a ffe c ted  b y  
w e a k  sp o ts , a n d  is in d e p e n d e n t o f  th e  fo rm  o f  th e  sp e c im en . T h e  v a lu e  o f  iJj 
is o f  g r e a t  im p o rta n c e  a s  a  c r ite r io n  o f  su i ta b i l i ty , (1 ) b ecau se  a  h ig h  v a lu e  
o f  iJj co n fe rs  n o tc h - to u g h n e ss  in  fa tig u e , a n d  (2 ) b e cau se  i t  c o n tro ls  th e  a m p litu d e  
o f  u n d e s ire d  a n d  o f te n  d a n g e ro u s  v ib ra t io n s  a t  c r itic a l sp e ed s . P . m e n tio n s  
5 d if fe re n t m e th o d s  o f  m e a s u rin g  y  in  u se  a t  th e  W o h le r  I n s t i t u t ,  a n d  b e tw e e n  
w h ic h  g o o d  a g re e m e n t h a s  b e e n  o b ta in e d . T h e  m e th o d  o f  fre e  to rs io n a l 
v ib ra t io n s  rece iv es  p re fe re n tia l  t r e a tm e n t ,  a n d  th e  F o p p l-P e r tz  a p p a r a tu s  is 
d e sc rib e d  in  so m e d e ta i l .  D a m p in g  c u rv e s  a re  g iv e n  fo r  d if fe re n t m a te r ia ls . 
D a m p in g  in  to r s io n  is c o m p a re d  w ith  d a m p in g  in  f lex u re . T h e  lim its  w ith in  
w h ic h  d a m p in g  is in d e p e n d e n t  o f  f re q u e n c y  a re  a lso  d iscu ssed . T h e  g r e a t  a n d  
in c re a s in g  im p o rta n c e  o f  th e  d a m p in g  c a p a c ity  o f  m a te r ia ls  in  m a n y  d iffe re n t 
fie lds o f  en g in ee rin g  is i l lu s t r a te d  b y  re fe ren c e  to  a e r ia l cab les , a e ro p la n e  w ings 
a n d  p ro p e lle rs , c ra n k sh a f ts  o f  in te r n a l  c o m b u s tio n  en g in es , s te a m  tu rb in e  
b la d e s , a n d  w e ld e d  versus r iv e te d  c o n s tru c tio n . F in a lly , a t t e n t io n  is  fo cu ssed  
o n  th e  n e e d  fo r  f in d in g  a  d u c ti le  s te e l w h ic h  w ill g iv e  h ig h  d a m p in g  a t  low  
s tre s se s . 27 re fe ren c es  a r e  g iv en . T h e  sy m b o ls  a n d  te rm in o lo g y  u se d  in  th is  
a n d  o th e r  G e rm a n  p a p e rs  (w h ich  d iffe r  f ro m  E n g lish  u sag e) is  e x p la in e d  in  
a n  A p p e n d ix  b y  B .— S. G .

* 0 n  the  Change of M echanical Properties of Metals under Repeated Stress and 
Recovery from  Fatigue. R y o n o s u k e  Y a m a d a  a n d  Y o zo  M a tsu o k a  (./. Soc. 
M ech. E ng. Ja p a n ,  1934, 37 , (205), 2 7 3 -2 8 1 ).— [ I n  Ja p a n e s e .]  T h e  ch an g es  in  
th e  m e c h a n ic a l p ro p e r t ie s  o f  m e ta ls  u n d e r  r e p e a te d  s tre s s  a s  w ell a s  th o se  a f te r  
a n n e a lin g  w ere  m e a su re d . I t  w a s  fo u n d  t h a t  i f  th e  e x p e r im e n ts  a re  c o n d u c te d  
u n d e r  s tre s se s  e x cee d in g  a  c e r ta in  l im it  w o rk -h a rd e n in g  ta k e s  p la c e  d u r in g  th e  
e a r ly  s ta g e s  o f  s tre s s  r e p e t i t io n  w h ic h , t o  g iv e  o n e  e x a m p le , r e s u lts  in  g r e a te r  
h a r d n e s s ; t h i s  is  fo llo w ed  l a t e r  b y  th e  g ro w th  o f  m in u te  c ra c k s , re su ltin g  
in  a  d ec re a se  in  h a rd n e ss . A  te s t-p ie c e  w a s  h e a te d  a b o v e  th e  re c ry s ta l l iz a tio n  
te m p e ra tu re  in  vacuo a f t e r  b e in g  s u b je c te d  to  a  n u m b e r  o f  s tre s se s  a n d  a g a in  
s u b je c te d  to  r e p e a te d  s tre s se s  o f  a  m a g n itu d e  e q u a l  t o  t h a t  b e fo re  h e a tin g . 
I f  t h e  te s t-p ie c e  w a s  h e a te d  in  th e  e a r ly  s ta g e s  o f  th e  r e p e ti t io n , th e  n u m b e r  
o f  re p e t i t io n s  re q u ire d  to  f ra c tu r e  w as a lm o s t  e q u a l  to  t h a t  o f  a  te s t-p ie c e  t h a t  
h a d  u n d e rg o n e  n o  h e a t - t r e a tm e n t ,  in d ic a tin g  re c o v e ry  f ro m  fa t ig u e . I f ,  o n  
t h e  c o n tr a ry ,  th e  n u m b e r  o f  r e p e ti t io n s  b e fo re  h e a t in g  ex cee d ed  a  c e r ta in  
lim it , n o  re c o v e ry  to o k  p la c e , i.e. t h e  n u m b e r  o f  r e p e ti t io n s  b e fo re  f ra c tu re  
a f te r  h e a t in g  w a s  less t h a n  fo r  a  te s t-p ie c e  t h a t  h a d  u n d e rg o n e  n o  h e a t-  
tr e a tm e n t .  F ro m  th e s e  re su lts  i t  m a y  b e  s a id  t h a t  th e r e  a re  tw o  s ta g e s  in  
th e  c o u rse  o f  f a tig u e , o n e  b e in g  th e  h a rd e n in g  s ta g e  a n d  th e  o th e r  th e  c rack - 
g ro w in g  s ta g e . B y  m e a n s  o f  s u ita b le  a n n e a lin g , m e ta ls  m a y  re c o v e r  in  th e  
fo rm e r  b u t  n o t  in  th e  l a t t e r  s ta g e .— S. G.

*The R ate  o i Grow th of Fatigue Cracks. A . V . d e  F o re s t  (J. A pp lied  
Mechanics, 1936, 3, (1), a 2 3 -2 5  ; d isc u ss io n , (3), a 1 1 4 -1 1 7 ).— T e s ts  c a rr ie d  o u t  
to  d e te rm in e  th e  s tre s s  a n d  n u m b e r  o f  re v e rsa ls  re q u ire d  to  s t a r t  a  fa tig u e  
c ra c k , a n d  th e  re s is ta n c e  o f  th e  m a te r ia l  to  th e  effec t o f  a  f a t ig u e  c ra c k  once 
i t  is  fo rm e d  g iv e  d a ta  o n  th e  r a te  o f  p ro g re ss  o f  th e  c ra c k s  a n d  o n  th e  size o f  
t h e  c rack s . F ro m  th e se  d a t a  th e  re s is ta n c e  o f  m e ta l  to  th e  p ro p a g a tio n  o f  
c ra c k s  is d isc u sse d , a n d  i t  is  p o in te d  o u t  t h a t  in  th e  a c c e p te d  m e th o d  o f  fa tig u e  
t e s t in g  th e  re s u lts  a re  n o t  co n c lu s iv e , a s  th e r e  is n o  d is t in c tio n  b e tw e e n  th e  
lo a d  a n d  th e  n u m b e r  o f  re p e a te d  s tre s se s  r e q u ire d  to  s t a r t  c ra c k s , a n d  th e
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lo a d  a n d  th e  n u m b e r  o f  re v e rsa ls  r e q u ire d  to  p ro p a g a te  th e  c rack s to  

fa ilu re .— J .  W . D . ..
♦F a tig u e  Failure  o i A ircraft M aterials and Their E ndurance. K o ji  T a k a se  

(J . Soc. Aeronaut. Sci. N ip p o n ,  1934, 1, (1), 7 9 -1 7 4 ).— [ I n  Ja p a n e se .]  A n  
in v e s tig a tio n  o f  th e  fa t ig u e  o f  m e ta ls  u se d  in  a i r c ra f t  (ch iefly  aero -eng ine) p a r ts .  
A s a  r e s u lt  o f  a n  e x h a u s tiv e  s tu d y  o f  fa tig u e  fa ilu re s  o f  a ir c ra f t  p a r ts  1 . 
co n c lu d es t h a t  th e s e  fa ilu re s  a re  d u e  to  lo ca l c rack s  cau sed  b y  a n  eno rm o u s 
s tre s s  e q u a l to  th e  so -ca lled  ‘ ‘ coh esio n  s t r e n g th .”  T o  a s c e r ta in  th e  e n d u ran ce  
o f  m a te r ia ls , th e  fo llow ing  a re  d iscu ssed  : (1 ) r e la t io n  b e tw e e n  “  cohesion  
s t r e n g th  ”  o f  m a te r ia ls  a n d  fa tig u e  c rack s  ; (2 ) th e  e x p e r im e n ta l d e te rm in a tio n  
o f  “  cohesion  s t r e n g th  ” ; (3) s tre s s  c o n c e n tra tio n  o f  ae ro -en g in e  p a r t s  a n d  
lo ca l m w im n m  s t r e s s ; (4 ) th e  effec t o f  a p p lie d  v e lo c ity  o f  lo a d  o n  th e  s tr e n g th  
o f  m a te r ia l s ; (5 ) c a lc u la tio n  o f  th e  fa tig u e  lim it  b y  a n  e m p ir ic a l fo rm u la  
d e d u c e d  f ro m  T .’s  in v e s tig a tio n .— S . G.

♦L im its  of Viscosity of Metals. B . T a v a sc i (Bicerche d i Ingegnena, 193b, 
4 , (1), 1 6 -2 3 ; Sci. A bs., 1936, [A ], 39, 808).— A n  in v e s tig a tio n  w as m ad e  
(o m ittin g  a n y  p a r t ic u la r  h y p o th e s is  o f  th e  b e h a v io u r  o f  m a te r ia ls )  o f  th e  
co n d itio n s , c o n s id e red  a n a ly tic a lly  a n d  g eo m etrica lly , w h ich  m u s t  sa tis fy  th e  
c u rv e s  o f  sh e a r  ob ta ined , in  th e  d e te rm in a tio n  o f  th e  lim its  o f  v isc o sity  o f  
m e ta ls , so f a r  a s  th e  lo a d  c o n ce rn ed  is in fe rio r  to  th e  sa id  l im it. V arious 
l im its  a re  d is tin g u ish e d  a n d  th e  p a r t ic u la r  c o n d itio n s  s tu d ie d  fo r  e a c h  one  o f  
th e m . T h e  re su lts  o b ta in e d  a re  th e n  a p p lie d  to  e x p e r im e n ts  a lre a d y  ca rrie d  
o u t  b y  o th e r  in v e s tig a to rs , re sea rch e s  b y  w h ich  th e  lim it  w as  d e d u c e d  o n  th e  
b a s is  o f  2 0  a c tu a l  te s ts .  T h e  d e d u c tio n s  m e n tio n e d  h a v e  b e e n  g en era lly  
co n firm ed . B y  th e  sa m e  m e th o d  a n  a n a ly s is  w as m a d e  o f  a  th e o ry  o f  o th e r  
a u th o rs  t h a t  g ives th e  v isc o s ity  o f  sh e a r  a s  a  fu n c tio n  o f  th e  sh e a r  itself, 
a n d  o f  th e  v a lu e  t h a t  th is  assu m es a f te r  a n  in fin ite  tim e . T h e  consequences 
d e d u c e d  fro m  th is  th e o ry  te s te d  in  som e o f  th e  e x p e r im e n ta l re sea rch e s  c ited  
w ere  n o t  co n firm ed . I t  is co n s id e red  t h a t  th e  th e o ry  its e lf  is n o t  o f  a  g en era l 

cliur£Lctcr —S* Gr»
In te rn a l Viscosity of Engineering M aterials. S h u n  H u d i ta  ( J .  Soc. Mech. 

E ng. J a p a n , 1934, 37 , (211), 8 1 2 -8 1 4 ).— [ I n  J a p a n e se .]  A cco rd in g  to  H  , w ho 
a t te m p ts  to  in tro d u c e  a  m e th o d  fo r  fo re te llin g  th e  re s id u a l liv es of m a c h in e ry  
p a r ts ,  a n  e rro n e o u s id e a  p re v a ils  t h a t  th e  a s y m p to tic  v a lu e  o f  th e  S —N  cu rv e  
( re la tio n  o f  th e  re p e a te d  s tre s s  to  th e  n u m b e r  o f  t im e s  i t  is  re p e a te d )  is th e  
o n ly  sa fe  s tre s s  a t  e v e ry  lo ad in g  c o n d itio n . E v e n  a t  a  v e ry  low  fa tig u e  lim it 
th e  im p a c t  fig u re  o f  te s t-p ie c e s  g ra d u a lly  in c rease s  a s  th e  n u m b e r  o f  t im e s  th e  
s tre s s  is re p e a te d  is in c rease d , w h en ce  i t  fo llow s t h a t  th e  im p a c t  figu re  o f  a  
te s t-p ie c e  is a  m e a su re  o f  re s id u a l life . S ince , h o w ev er, w ith  th e  im p a c t  
te s tin g  m ach in e , c ra n k -sh a f ts  a re  b ro k e n  in  p ieces a n d  re n d e re d  u n se rv icea b le ,
H . p ro p o ses  to  m e a su re  th e  in te rn a l  v isc o s ity  o f  f a tig u e d  m a te r ia ls  b y  m ean s 
o f  e la s tic  v ib ra tio n s . T h e  so u n d  cau sed  b y  th e  e la s tic  v ib ra t io n  o f  m a te r ia ls  
is c a u g h t b y  a  m ic ro p h o n e  o f  o rd in a ry  ty p e  a n d  th e  in d u c e d  e .m .f ., a f te r  being  
am p lif ie d  b y  v a c u u m  tu b e s , is  le a d  to  a n  o sc illo g rap h , a n  a n a ly s is  o f  th e  
o sc illog ram s e n a b lin g  m e a s u re m e n t to  b e  m a d e  o f  th e  in te rn a l  v iscosity . 
A cco rd in g  to  H .,  th e  in te rn a l  v isc o s ity  is  th e  o n ly  sa fe  m e a su re  o f  th e  re s id u a l 

life  o f  en g in ee rin g  m a te r ia ls .— S. G.
F irst R eport of the  Atom ic W eights Committee of the  In terna tional Chemical 

U nion 1936 F . W . A s to n , N . B o h r , 0 .  H a h n , W . D . H a rk in s , a n d  G. U rb a rn  
(Ber. dent. chem. Ges., 1936, 69, (10), 1 71 -174).— T h e  in te rn a tio n a l  T ab le  o f 
S ta b le  I so to p e s  (1936) is  re p ro d u c e d  in  f u l l ; th e  p ro p o rt io n  in  w h ich  each
iso to p e  o ccu rs is in d ic a te d  in  e a c h  case .— P . M. C. R .

♦T h e  Anom alous Specific H eat of Crystals, w ith  Special Reference to the 
Contributions of Molecular R otations. R . H . F o w le r  (Proc. Boy. Soc., 1935,
[A ], 151, (872), 1 -2 2 ).— B a k e ria n  L e c tu re . A  d iscu ssio n  is g iv en  in  te rm s  ot 
q u a n tu m  m e ch an ic s  o f  th e  th e o ry  o f  th e  specific h e a ts  o f  so lids. T h e  v ario u s
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a n o m a lie s  t h a t  h a v e  b e e n  o b se rv e d  a re  classified  in  th r e e  ty p e s  : (1 ) in  w h ich  
th e  a n o m a lo u s  p a r t  o f  th e  specific  h e a t  h a s  a  m a x im u m ; (2 ) in  w h ich  th e  
e x t r a  specific h e a t  in c rease s  w ith  te m p e ra tu re  a n d  th e n  d ec reases  d isc o n tin u - 
o u sly  to  ze ro , a n d  (3 ) in  w h ic h  th e  a b n o rm a li ty  o ccu rs  a t  a  s ing le  te m p e ra tu re . 
P a r t ic u la r  re fe ren c e  is m a d e  to  th e  specific  h e a ts  o f  l i th iu m  a n d  th e  fe rro 
m a g n e tic  su b s ta n c e s , th e  th e rm a l  c h a ra c te r is tic s  o f  o rd e r -d is o rd e r  changes, 
tra n s i t io n s  b e tw e e n  ro ta t io n a l  a n d  l ib ra t io n a l  m o tio n , t r a n s i t io n  p o in ts  
b e tw e e n  o n e  so lid  p h a se  a n d  a n o th e r  a s  in  w h ite  to  g re y  t in ,  a n d  a n o m alo u s  
th e rm a l e x p a n s io n s .— B . C.

*Studies on the  T herm al Expansion of Solids a t Low Tem peratures. H e in r ic h  
A d e n s te d t  (A n n . P hysik ,  1936, [v ], 26, (1), 6 9 -9 6 ).— V e ry  a c c u ra te  m e a su re 
m e n ts  o f  th e  coeff. o f  ex p a n s io n  o f  iro n , n ick e l, a n d  c o p p e r b e tw e e n  +  2 0 ° a n d  
— 195° C. fa ile d  t o  co n firm  th e  p re sen c e  o f  th e  a n o m a lie s  in  th e  e x p a n s io n  
c u rv e  r e p o r te d  b y  S im o n  a n d  B e rg m a n n .— v . G .

*The Optical Constants of Several Metals in  V acuum . H . M . O ’B ry a n  
(J. Opt. Soc. A m er., 1936, 26, (3), 122 -1 2 7 ).— D esc rib e s  m e a su re m e n ts  o f 
o p tic a l  p ro p e r t ie s  m a d e  o n  m irro rs , d e p o s ite d  b y  e v a p o ra tio n  in  v a c u u m , o f  
b e ry lliu m , m a g n e s iu m , ca lc iu m , s tro n t iu m , b a r iu m , a lu m in iu m , g e rm a n iu m , 
la n th a n u m , c e r iu m , a n d  m a n g a n e se .— R . G.

““Note on the  Analysis of Photoelectric D ata. R o b e r t  J .  C a sh m a n  a n d  N o e l 
C . J a m is o n  (P h ys. Rev., 1936, [ii], 50, (6 ), 5 6 8 -5 6 9 ).— F o w le r’s  m e th o d  (ibid., 
1931, [ii], 38, 4 5 ) fo r  th e  d e te rm in a tio n  o f  p h o to e le c tr ic  w o rk -fu n c tio n s  is 
d isc u sse d  w ith  sp e c ia l re fe ren c e  to  d a ta  fo r  b a r iu m .— W . H .-R .

*An Industrial A pparatus for D eterm ining the  T herm al Conductivity of Metals 
up to 900° C. G eorges R a n q u e , P ie r re  H e n ry , a n d  M arce l C h a u ssa in  (Congres 
In tem a t. M ines M et. (Jeol., Section de Metallurgie, 1936, 2, 3 0 3 -3 0 9 ; a n d  Rev. 
M et., 1936, 33, (10), 6 0 2 -6 0 8 ).— A  m e th o d  is d e sc rib e d  fo r  d e te rm in in g , w ith  a n  
a c c u ra c y  w ith in  2 % , th e  th e rm a l  c o n d u c tiv ity  o f  m e ta ls  a t  v a r io u s  te m p e r a 
tu re s , a n d  th e  so u rces  o f  e r ro rs  in  i t s  u se  a re  d iscu ssed . A  ho llow  sp e c im en  is 
h e a te d  b y  a n  e le c tr ic  re s is to r  a t  o n e  e n d  a n d  is coo led  a t  th e  o th e r ,  a n d  th e  
te m p e ra tu re  d is t r ib u t io n  a lo n g  th e  c e n tra l  c a v i ty  is  e x p lo re d  w ith  a  sp e c ia l 
th e rm o c o u p le . A  n e u t r a l  a tm o s p h e re  is  m a in ta in e d  w ith in  th e  sp e c im en  to  
a v o id  o x id a tio n . T h e  th e rm a l  c o n d u c tiv i ty  K ,  in  c a l ./c m ./s e c . / 0 C ., is, fo r 
co p p e r , c o n s ta n t  a t  0-90 u p  to  a t  le a s t  575° C . ; fo r  n ic k e l c o n s ta n t  a t  0-129 
u p  to  th e  C urie  p o in t ,  in c re a s in g  a t  h ig h e r  te m p e ra tu re s  to  0-221 a t  880° C. T h e  
v a lu e s  o f  K  fo r  c a rb o n  a n d  s ta in le s s  s te e ls  a n d  iro n  w ere  a lso  s tu d ie d .— J .  C. 0 .

*Energetic Theory of Therm oelectric Phenom ena. F e lix  M ic h a u d  ( J .  chim . 
phys., 1936, 33, (2), 1 61 -179).— T h e  c lassica l th e o ry  is c r itic ized . T h e rm o 
e lec tr ic  p h e n o m e n a  a re  p a r t ly  ir re v e rs ib le  in  n a tu r e ,  a n d  a n  a p p ro p r ia te  
e q u a tio n  h a s  b e e n  d e d u c e d .— S. G .

““M easurem ents of the  Volta Effect in  Pure  Metals. F . K ru g e r  a n d  G e rh a rd  
S ch u lz  (A nn . P hysik ,  1936, [v ], 26, (4), 3 0 8 -3 3 0 ).— I f  th e  a d so rb e d  w a te r  film  
is re m o v e d  b y  h e a tin g  in  vacuo th e  p o te n t ia l  d ifference  (so -called  V o lta  effect) 
b e tw e e n  th e  v a r io u s  m e ta ls  d isa p p e a rs .— v . G.

““M agnetism  and Cold-W orking in  Metals. I .— Polycrystals. S. R .  R a o  
(Proc. In d ia n  Acad. Sci.,  1936, [A ], 4, (1), 3 7 -5 3 ).— T h e  effect o f  co ld -w ork ing  
o n  th e  su sc e p tib ili t ie s  o f  b is m u th , z in c , c a d m iu m , a n d  t i n  is s tu d ie d . T h e  
d ia m a g n e tic  s u s c e p tib ili ty  o f  b ism u th  is d e c reased  e ffe c tiv e ly  w h ile  zinc  a n d  
c a d m iu m  sh o w  a  sm a ll d ec rease . T h e  p a ra m a g n e tic  su sc e p tib ili ty  o f  w h ite  
t i n  show s a  d ec re a se  a s  th e  d e n s ity  d ec reases ow ing  to  co ld -w o rk in g , a n d  
c h a n g e s  s ig n  b elow  a  p a r t ic u la r  v a lu e . T h e  n a tu r e  o f  p o ly  c ry s ta llin e  m e ta ls  
is  e x a m in e d , a n d  a t te n t io n  is d ire c te d  to  th e  ex is te n ce  o f  a  d e fo rm ed  b o u n d a ry  
b e tw e e n  th e  sm a ll c ry s ta ls  in  th e  m e ta l  spec im en . N a tu r a l  e x p la n a tio n s  a re  
o ffered  fo r  th e  o b se rv e d  su s c e p tib ili ty  ch an g es  in  th e  lig h t  o f  th e  ex is te n ce  o f  
th e  d is to r te d  la y e r  a n d  o f  R . ’s w o rk  o n  m e ta llic  co llo idal p o w d ers  (see M et. 
A bs.,  1934, 1 , 552).— S . G.
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The M agnetocaloric Effect According to the H onda-O kubo Theory of Ferro 
m agnetism . K o ta ro  H o n d a  a n d  T o k u ta ro  H iro n e  (Z. P hysik , 1936, 102, 
(1 /2 ), 1 32 -137).— I t  is  sh o w n  t h a t  th e  e x p e r im e n ta l re su lts  o f  O k a m u ra  ag ree  
sa tis fa c to rily  w ith  th e  H o n d a -O k u b o  th e o ry  o f  fe rro m a g n e tism .— B . C.

Technical Problem s in  Ferrom agnetism  in  W eak Fields. R . G o ld sc h m id t 
(Helv. Phys. Acta, 1936, 9, (1), 3 3 -4 1 ;  Sci. A bs., 1936, [A ], 39, 429).— [In  
G erm an .]  T h e  e s se n tia l p ro p e rtie s  o f  a  m a g n e tic  m a te r ia l  fo r  u se  in  w eak  
fie lds a re  o u tlin e d  a n d ,  in  i l lu s tra t io n , a  n u m b e r  o f  m a g n e tiz a tio n  cu rv es in  low  
fields a re  g iv en  fo r  se v e ra l m a g n e tic  a llo y s o f  in d u s tr ia l  im p o rta n c e . T h e  
h y s te re s is  loops o f  a ll  th e  a llo y s a re  s im ila r  in  ty p e , th e i r  c h a ra c te r is tic s  be ing  
g o v e rn e d  b y  th e  R a y le ig h  fo rm u la  B  =  (p,0 +  2v H ^ H  ±  v (H 2 — H ^ ) ,  w here  
[r0 is  th e  in i t ia l  p e rm e a b ility , v th e  h y s te re s is  fa c to r , H 1 th e  m a x im u m  field  
s tr e n g th , a n d  H  th e  fie ld  s tr e n g th  co rre sp o n d in g  to  a n  in d u c tio n  B .  M easu re 
m e n ts  o f  p e rm e a b ility  a n d  h y ste re s is  lo ss in  w eak  a l te rn a t in g  fields b y  J o rd a n ,  
G ans , B e ck e r, a n d  o th e rs  sh o w  a  lin e a r  co rre sp o n d en ce  b e tw een  p e rm e a b ility  
a n d  loss a n d  th e  a m p l i tu d e ; fo r  fine ly  d iv id e d  m a te r ia ls  th e  lo ss increases 
a p p ro x im a te ly  w ith  th e  fre q u e n c y . T h ese  re su lts  m a y  b e  d e r iv e d  f ro m  R a y 
le ig h ’s  fo rm u la . M e asu rem en ts  o n  m a g n e tic  losses n e a r  th e  C urie  p o in t  a re  
d esc rib ed  a n d  th e  re su lts  d iscu ssed  th e o re tic a lly . A  d e s c rip tio n  is g iv en  o f  a  
n u m b e r  o f  re su lts  o b ta in e d  b y  G . w ith  h ig h  silicon  tra n s fo rm e r  sh e e t-iro n .

On Ising’s Model of Ferrom agnetism . R . P e ie rls  (Proc. Cambridge Phil. 
Soc., 1936, 32, (3), 4 7 7 -4 8 1 ).— S. G.

*Distribution of Magnetic Field Around Simply and Multiply Connected 
Superconductors. H . G ra y so n  S m ith  a n d  J .  O . W ilh e lm  {Proc. Roy. Soc., 
1936, [A ], 157, (890), 132-146).— T h e  m a g n e tic  fie ld  ro u n d  p a ra lle l cy lin d ers 
o f  c a s t  t i n  jo in e d  b y  c ro ss-b ars  o f  t i n  a t  th e  en d s , a t  te m p e ra tu re s  in  th e  su p e r 
co n d u c tin g  ra n g e , w as in v e s tig a te d  b y  m e a n s  o f  se a rc h  coils. B y  b re a k in g  th e  
su p e rc o n d u c tin g  c irc u it  m a g n e tic a lly , i t  is  sh o w n  t h a t  th e  p e r s is te n t  c u r re n t  is 
a  c irc u la tin g  c u r re n t. A  s a tu ra t io n  v a lu e  fo r  th e  p e rs is te n t  c u r re n t  is  d e te r 
m in e d .— B . C.

Magnetic After-Effect. H . K in d le r  a n d  A . T h o m a  (Arch. Elektrotech., 
1936, 30, 5 1 4 -5 2 7 ).— A  co m p reh en siv e  rev iew  o f  th e o re tic a l a n d  e x p e r im e n ta l 
w o rk .— S. G.

*Contraction of A lum inium  and Its  Alloys During Solidification.— II . L .
L o sa n a  (A llum in io , 1935, 4, (6 ), 325 -3 3 1 ).— See a lso  M et. A bs., 1935, 2, 279. 
E x p e r im e n ts  w ere  c o n d u c te d  to  d e te rm in e  th e  v o lu m e  c o n tra c tio n  d u rin g  
so lid ifica tio n , a n d  th e  in fluence  o n  i t  o f  th e  v a r io u s  d isso lv ed  gases, fo r  a lu 
m in iu m  (99-998%  p u re )  a n d  b in a ry  a llo y s  w ith  co p p e r, silicon , a n d  iro n . T h e  
g ases w ere  a llo w ed  to  p a ss  th ro u g h  th e  m o lte n  m e ta l  fo r  5 m in u te s  a t  th e  
r a te  o f  a b o u t  2 b u b b les  p e r  second . I t  w as fo u n d  t h a t  th e  a v e rag e  v o lu m e 
c o n tra c tio n  o f  th e  v e ry  p u re  a lu m in iu m  is 6 -38% . T h e re  is  a  re la tio n sh ip  
b e tw e e n  th e  d isso lv ed  gases a n d  c o n tra c tio n , in  th e  sense  t h a t  th e y  t e n d  to  
re d u c e  th e  la t te r .  P u re  a lu m in iu m  d isso lves v e ry  sm a ll q u a n ti t ie s  o f  g as ev en  
a t  a b o u t  1000° C. T h e  u su a l im p u ritie s , su c h  a s  silicon  a n d  iro n , in c rease  so lu 
b il i ty  ; iro n  is v e ry  a c tiv e  to w a rd s  s te a m  ; c o p p e r s tro n g ly  fav o u rs  th e  fix ing  
o f  o x y g en . A lloys o f  a lu m in iu m , w ith  s ilicon , iro n , o r  co p p er, h a v e  a  g re a te r  
f ix ing  p o w er th a n  p u re  a lu m in iu m . N itro g e n  in  e v e ry  case  is  n o t  v e ry  so luble.

— J.  K .
’•‘Endurance of Aged A lum inium  Alloys under Repeated Im pact. H . B o h n e r

(Metallwirtschaft, 1936, 15, (42), 9 8 3 -9 8 4 ).— P e r io d ic  im p a c t te s ts  on  n o tch ed

— S. G.
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b a rs  o f  a n  a lu m in iu m  a llo y  w ith  co p p e r 5-65 a n d  m a n g a n e se  0 -7 %  sh o w ed  t h a t  
i t  h a s  a  h ig h e r  e n d u ra n c e  l im it  th a n  iro n  u n d e r  s im ila r  co n d itio n s . T h e  ro lle d  
a llo y  is so m e w h a t su p e rio r  to  th e  e x tru d e d  a llo y . T h e  n a tu r e  o f  th e  h e a t-  
t r e a tm e n t  is  w ith o u t  a p p re c ia b le  in flu en ce .— v . G.

N ickel in  C o p p e r-A lu m in iu m  A lloys. — —  (Metallurgist (S u p p t. to  
Engineer), 1936, 10 , 1 32 -133).— A  re fe ren c e  to  fo rm e r  w o rk  a n d  a  b r ie f  su m 
m a ry  o f  a  p a p e r  b y  G rid n e w  a n d  K u rd ju m o w  in  Metallwirtschaft, 1 9 3 6 ,1 5 , 229, 
2 5 6 ; see M et. A bs.,  th is  v o l., p . 298.— R . G .

*O n th e  C om position  of th e  In so lu b le  R e sid u e  L e ft a f te r  D isso lv ing  A l-C u -N i 
A lloys in  P o ta ss iu m  H ydrox ide . O ta k a r  Q u a d ra t  a n d  J e a n  J i r i s te  (Congres 
Internat. M in es  M et. Geol., Section de M etallurgie, 1936, 2 , 2 1 1 -2 1 5 ; a n d  Rev. 
M et., 1936, 33, (8 ), 4 8 9 -4 9 3 ).— [ I n  F re n c h .]  T h e  re s id u e  le f t  a f te r  d isso lv in g  
th e  t e r n a r y  a lu m in iu m -c o p p e r-n ic k e l  a llo y s  in  p o ta s s iu m  h y d ro x id e  so lu tio n  
c o n ta in s  c o n s id e ra b ly  m o re  a lu m in iu m  t h a n  th e  re s id u e s  le f t  a f te r  d isso lv in g  
th e  b in a ry  a lu m in iu m -c o p p e r  a n d  a lu m in iu m -n ic k e l  a llo y s . A n a ly se s  o f  th e  
re s id u e s  f ro m  28 (m o s tly  u n specified ) a llo y s  a re  d isc u sse d  a t  le n g th , a n d  i t  is 
co n c lu d e d  t h a t  th e  re s id u e  is m a in ly  co m p o sed  o f  th e  c o m p o u n d  C u 2N iA l3, 
w ith  sm a lle r  a m o u n ts  o f  N iA l3, C uA 12, a n d  th e  free  m e ta ls . S low ly  coo led  
a llo y s  a n d  a lso  w a te r -q u e n c h e d  a llo y s  y ie ld  re s id u es  c o n ta in in g  less a lu m in iu m  
t h a n  i f  th e y  a re  r a p id ly  coo led  in  a ir .— J .  C. C.

*A  S tudy  of th e  E ffec t o f a  P ro lo n g ed  O v erh ea tin g  o n  th e  M echan ica l, M acro- 
scop ical, a n d  M icroscop ical C h a rac te ris tic s  of a n  A lu m in iu m [-C o p p er-S ilico n ] 
A lloy  w ith  o r  w ith o u t T ita n iu m . A . V iv a n t i  a n d  R . G u a s ta l la  (A llum inio, 
1935, 4 , (5), 2 7 1 -2 9 8 ).— A n  in v e s tig a tio n  o f  th e  effec t o f  o v e rh e a tin g  fo r  1 o r  
2 h rs . a t  8 0 0 °  C. o n  a n  a lu m in iu m  a llo y  w ith  c o p p e r 10, s ilicon  1, a n d  iro n  0 -5 % , 
w ith  o r  w ith o u t  t i ta n iu m  (0 -2 % ). R e p ro d u c in g  fo u n d ry  co n d itio n s  a s  f a i th 
fu lly  a s  po ss ib le , 2 p o u r in g  te m p e ra tu re s  w ere  chosen— 660° a n d  800° C.— so 
a s  to  in c lu d e  a ll  te m p e ra tu re s  l ik e ly  to  o ccu r in  p ra c tic e . 250  te n s ile  te s t-b a r s  
w ere  c a s t  ( 1 0 0  o f  th e  sp ec im en s b e in g  fo r  m a c ro g ra p h y )  a n d  v a r io u s  co m m erc ia l 
ca s tin g s  w ere  m a d e . I t  is  fo u n d  t h a t  o v e rh e a tin g  g e n e ra lly  h a s  m o re  effect 
o n  th e  f irs t  m e l t  t h a n  o n  a  re m e lt  a n d  h a s  l i t t le  effec t o n  e i th e r  i f  i t  c o n ta in s  
t i ta n iu m . O v e rh e a tin g  fo r  1 h r . a lw a y s  a c ts  f a v o u ra b ly  o n  th e  m ech an ica l 
c h a ra c te r is tic s . T e st-p ieces  o f  a llo y s  o v e rh e a te d  fo r  1 o r  2 h rs . a n d  c a s t  a t  
8 0 0 °  C ., g iv e  v e ry  s im ila r  re su lts  to  th o se  c a s t  a t  660° C. w ith o u t  o v e rh e a tin g . 
T h e  t r e a tm e n t  te n d s  to  se n d  th e  silicon  a s  w ell a s  th e  iro n  in to  so lid  so lu tio n . 
T ita n iu m  refin es th e  m ac ro sco p ic  s t r u c tu r e  a n d  re n d e rs  th e  a llo y  in se n sitiv e  
to  o v e rh e a tin g  ( in  a ll  te s t-p ie c e s  th e  CuA12 is p re se n t  a s  a  e u te c tic , a n d  th e re  is 
n o  t e r n a r y  o r  q u a te rn a ry  e u te c tic ) . I t  im p ro v e s  th e  m e c h a n ic a l c h a ra c te r 
is tic s . T h e  p a p e r  c o n ta in s  100 p h o to m ic ro g ra p h s , ta b le s , a n d  g ra p h s .— J .  K .

*T he P h y sic a l N a tu re  a n d  P ro p e rtie s  of L au ta l-T y p e  A lloys. G . G . U raso w  
a n d  G . M . Z a m o ru e v  (Izvestia Sektora Fizilco-Khimicheskogo A na liza  (A nn .  
Sect. A nalyse  Phys.-C him .), 1936, 8 , 2 5 5 -2 6 7 ).— [ I n  R u ss ia n .]  T h e  ch an g e  
in  h a rd n e ss  w as s tu d ie d  d u r in g  a r tif ic ia l ag e in g  o f  a llo y s  w ith  c o p p e r 4 -0 -
4-86, s ilicon  1-4 -2 , a n d  iro n  0 -4 4 -0 -7 0 %  a t  100°, 125°, 145°, 165°, 175°, a n d  
195° C. M a x im u m  h a rd n e ss  w as o b ta in e d  o n  ag e in g  a t  145° C.— N . A .

*The A g e-H ard en in g  of D u ra lu m in  a t  V arious T em p era tu res . P .  L . T e e d  
( Vickers (Aviation), L td .,  1936, 44  p p . (m im e o g rap h ed )).— [Note : T h e  o rig in a l 
o f  th is  p a p e r  m a y  b e  c o n su lte d  in  th e  L ib ra ry  o f  th e  I n s t i tu te  o f  M e ta ls .]  
T h e  a g e -h a rd e n in g  o f  D u ra lu m in  a f te r  q u en ch in g  w as  s tu d ie d  b y  ten s ile , 
sh e a r, a n d  h a rd n e s s  te s ts  o f  m a te r ia l  t a k e n  f ro m  5 d if fe re n t sh e e ts . W h e n  
a g e in g  o ccu rs  a t  a tm o sp h e ric  te m p e ra tu re  th e re  is  a  p ro g ress iv e  in c rease  a t  a  
d im in ish in g  r a te  in  p ro o f  s tre s s , u l t im a te  s tre s s , sh e a r  s tre s s , a n d  h a rd n e ss , 
w h ile  th e  e lo n g a tio n  v a lu e  in c rease s  s lig h tly . T h e  p ro o f  s tre s s  v a lu e  a t ta in e d  
is less th a n  t h a t  u su a lly  o b se rv e d  in  “ a s  r e c e iv e d ”  m a te r ia l  o w ing  to  a  
c e r ta in  a m o u n t  o f  co ld -w o rk in g  o f  th e  l a t t e r  su b s e q u e n tly  to  fin a l h e a t- t r e a t-  
m e n t, a p p lie d  b y  m a n u fa c tu re rs . W h e n  q u e n c h e d  m a te r ia l  w as a g e d  a t



0 ° C. th e  r a te  o f  in c rease  in  m ech an ica l p ro p e rtie s  w as m u c h  red u ced , b u t  th e  
cu rv es  su g g e st t h a t  v e ry  lo n g  p e rio d s, e.g. 2 5 0 0  h rs ., o f  ag e in g  a t  0° C. w ould  
h a v e  g iv e n  s t r e n g th  p ro p e rtie s  exceed in g  th o se  o b ta in e d  b y  ageing  a t  a tm o 
sp h e ric  te m p e ra tu re . A geing  a t  — 22° C. g a v e  s til l  slow er ra te s  o f  im p ro v e 
m e n t in  p ro p e rtie s  o f  q u e n c h e d  m a te r ia l . A g e-h a rd en in g  o f  q u en ch ed  
m a te r ia l  s to re d  a t  — 22° C. a n d  s u b se q u e n tly  a g e d  a t  a tm o sp h e ric  te m 
p e ra tu re  is  m o re  ra p id  th a n  n o rm a l. A g e-h a rd en in g  a t  100° C. a f te r  q u en ch in g  
g a v e  a n  in c rease  in  r a te  o f  in i t ia l  im p ro v e m e n t in  m ech an ica l p ro p e rtie s . B y  
ag e in g  q u e n c h e d  m a te r ia l  a t  160° C. fo r  a  l im ite d  n u m b e r  o f  h o u rs  a  v e ry  h ig h  
p ro o f  s tre s s  (0 -1 % ) w as o b ta in e d , a n d  th is  c o n d itio n  w as fo u n d  to  b e  s ta b le  a t  
a tm o sp h e ric  te m p e ra tu re  o v e r  th e  p e rio d  o f  143 d a y s  co v e red  b y  th e  te s ts . 
A geing  a t  100° a n d  129° C. a lso  g a v e  h ig h e r  v a lu e s  o f  0 -1 %  p ro o f  a n d  u lt im a te  
s tre s se s  th a n  ag e in g  a t  a tm o sp h e ric  te m p e ra tu re .— H . S.

The Effect of A lum inium  and Silicon on the  Technological Properties of 
Germ an Silver.  (Metali- Woche, 1936, (5), 8 2 -8 3 ).— L . A . O.

♦System atic  Studies of H eat-R esisting A lum inium  Alloys. E iic h iro  I ta m i 
(Tetsu-to-Hagane (J. Iro n  Steel In s t.  Japan),  1934, 20, 3 5 8 -3 8 6 , 4 5 0 -4 7 6 ).—  
[ In  Ja p a n e se .]  I n  a  p re v io u s  re se a rc h  (Met. A bs., 1935, 2 , 371) I .  w as u n a b le  
t o  f in d  a n y  g o o d  a llo y  t h a t  co u ld  b e  c o m p a re d  to  “  Y  ”  a llo y . A  sy s te m a tic  
s tu d y  w as  th e re fo re  m a d e  o f  h e a t- re s is tin g  a lu m in iu m  a lloys. T h e  specim ens 
w ere  ch ill-ca s t a n d  te n s ile  te s ts  w ere  c a rr ie d  o u t  in  th e  ra n g e  ro o m  te m p e ra tu re  
to  5 0 0 °  C. o n  p u re  a lu m in iu m , a n d  b in a ry , te rn a ry ,  a n d  q u a te rn a ry  a llo y s a n d  
so o n , a d d in g  th e  fo llow ing  e lem en ts  : co p p e r, z in c , n ick e l, ch ro m iu m , m a n 
g an ese , i ro n , s ilicon , a n d  m ag n es iu m . T h e  re su lts  a re  d iscu ssed . T h e  alloys 
c o n ta in in g  co p p e r 4 , s ilicon  1, a n d  m ag n es iu m  1 %  a n d  c o p p e r 4 , s ilicon  10, a n d  
m a g n es iu m  1 %  sh o w ed  ex c e lle n t m e c h a n ic a l p ro p e rtie s  a f te r  h e a t- t re a tm e n t . 
T h e  effec ts o f  n ick e l, ch ro m iu m , m a n g an ese , a n d  iro n  in  im p ro v in g  th e se  a lloys 
w ere  th e n  s tu d ie d . A  re m a rk a b le  im p ro v e m e n t w as n o tic e d  o n  a d d in g  
t i ta n iu m  (as T iC l4) to  th e s e  a l lo y s ;  fo r  ex am p le , a  spec im en  h a d  a  ten s ile  
s t r e n g th  o f  4 6  k g ./m m . 2 a t  o rd in a ry  te m p e ra tu re  a n d  30 k g ./m m . 2 a t  300° C. 
T h ese  re su lts  a re  d iscu ssed  f ro m  a  th e o re tic a l  p o in t  o f  v iew .— S. G.

A lum inium  in  Siderurgy. J .  B a lly  (Rev. A lu m in iu m ,  1936, 13, (83), 3 0 7 -  
316).— T h e  p h y sic a l a n d  ch em ica l p ro p e rtie s  o f  iro n -r ic h  iro n -a lu m in iu m  
a llo y s a re  g iv en , a n d  th e  a p p lic a tio n s  o f  th e se  a llo y s a re  d esc rib ed .— J .  H . W .

♦X -R ay  E xam ination  of the  Equilibrium  D iagram  of the A lum inium - 
L ith ium  Alloys and the S tructure of the Compound AlLi. G . K o m o v sk iy  a n d
A . M a k sim o v  (Z M rna l Tehnicheslcoy F iz ik i  (J. Tech. Physics), 1935, 5, (8 ), 
1 343-1352).— [ In  R u ss ia n .]  T h e  sy s te m  w as e x a m in e d  h y  X - ra y s  u p  to  
2 0 -5 %  (50 a to m ic -% )  l i th iu m . T h e  (3-phase is th e  co m p o u n d  A lL i w ith  a  
cu b ic  la t t ic e , a  =  6-37 A ., 16 a to m s  in  th e  u n i t  cell. T h e  la t t ic e  p a ra m e te r  
o f  a lu m in iu m  re m a in s  u n c h a n g e d  b y  d isso lu tio n  o f  l i th iu m .— -N. A.

♦T h e  T ernary  System A lum inium -M agnesium -Z inc. H .—Region Alu- 
m in ium -A l3Mg4-A LM g 3Z n 3-A lum inium . W e rn e r  K o s te r  a n d  W a lte r  D ullen- 
k o p f  (Z. Metallkunde, 1936, 28, (10), 3 0 9 -3 1 2 ).— Cf. M et. A bs., th is  vo l., 
p . 347. I n  th is  p o r t io n  o f  th e  te rn a ry  sy s te m  th e  tw o  co m p o u n d s A l3Mg4 (8 ) 
a n d  A l2M g3Z n 3 (T ) fo rm  a  p se u d o b in a ry  sy s te m  w ith  a  e u te c tic  a t  450° C. a lu 
m in iu m  36, m a g n es iu m  44, z in c  2 0 %  th e  tw o  c o n s titu e n ts  o f  w h ich  a re  solid  
so lu tio n s  c o n ta in in g , re sp e c tiv e ly , a lu m in iu m  41, m ag n es iu m  48 , z inc  11% , a n d  
a lu m in iu m  22 , m a g n e s iu m  28, z in c  5 0 % . I n  th e  ra n g e  3 5 -5 5 %  m agnesium  
th e  e q u ilib r ia  a re  (like  th o se  in  th e  m a g n e s iu m -a lu m in iu m  sy s tem ) d ifficu lt to  
d e te rm in e  since th e  m e ltin g  ra n g e  is  o n ly  15° C ., b u t  th e  ex is te n ce  o f  a  te rn a ry  
e u te c tic  b e tw e e n  th e  a ,  (3, a n d  T  p h ases  a t  447° C ., a lu m in iu m  57, m agnesium  
31, z in c  12 %  w as e s ta b lish e d  b y  m ic ro g rap h ie  e x a m in a tio n . A t  449° C. th e re  
is a  p o in t  o f  4 -p h ase  e q u ilib r iu m  : l iq u id  +  8 ^ y + T ( 8  =  a lu m in iu m  50 , 
m ag n es iu m  45 , z in c  5 %  ; T  =  a lu m in iu m  44, m ag n es iu m  33, z inc  2 3 %  ; a n d  
l iq u id  =  a lu m in iu m  51, m ag n es iu m  39 , z in c  1 0 % ), a n d  a t  448° C. a  second
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p o in t  o f  4 -p h ase  e q u ilib r iu m  : liq u id  +  y  ^  (3 +  T , th e  y -p h ase  co n ta in in g  
a lu m in iu m  55, m a g n e s iu m  4 0 , a n d  z in c  5 % . N u m e ro u s  c h a ra c te r is tic  s t r u c 
tu re s  a re  i l lu s t r a te d  a n d  a  d ia g ra m  o f  th e  e q u ilib r ia  in  th e  sy s te m  is in c lu d ed .

— A . R . P .
*System A lum inium -M agnesium -Z inc. K a r l  R ie d e re r  (Z. M etallkunde, 

1936, 28, (10), 3 1 2 -3 1 7 ).— Cf. p re c e d in g  a b s tra c t .  A n  X - ra y  e x a m in a tio n  o f  
th e  v a r io u s  p h a se s  o f  th e  a lu m in iu m  sy s te m  sh o w ed  t h a t  th e  (1-p h ase  h a s  a n  
h e x a g o n a l la t t ic e  w ith  a  =  11-38 ±  0 -0 2  A . a n d  c/a  =  1-57 a n d  th e  8 -phase  
a  cu b ic  b o d y -c e n tre d  la t t ic e  w ith  a  =  10-45 — 10-56 A ., 58 a to m s  in  th e  u n i t  
cell. T h e  ex is te n ce  o f  th e  y -p h ase  o f  K a w a k a m i (M et. A bs.,  1934, 1, 169), 
h a s  b e e n  co n firm ed , b u t  i t  c a n  b e  o b ta in e d  o n ly  b y  slow  coo ling  fro m  th e  l iq u id  
s ta te , a n d  n o t  b y  a n n e a lin g . I n  th e  te r n a ry  sy s te m  th e  c o m p o u n d  A l2M g3Z n 3 

(T ) h a s  a  b o d y -c e n tre d  cu b ic  la t t ic e  w ith  161 a to m s  in  th e  u n i t  c e l l ; i t s  p a r a 
m e te r  in crease s a lo n g  th e  se c tio n  T - 3  f ro m  14-29 to  14-71 A . a n d  a lo n g  th e  
se c tio n  T - 8  f ro m  14-29 to  14-60 A ., a n d  i t s  l im its  o f  h o m o g e n e ity  in  th ese  
d ire c tio n s  a re , re sp e c tiv e ly , a lu m in iu m  44-6, m a g n e s iu m  31-7, z in c  2 3 -7 % , a n d  
a lu m in iu m  27-5, m a g n e s iu m  32-5, z in c  4 0 % . T h e  co m p o s itio n  o f  a llo y s o n  
th e  v a r io u s  q u a s i-b in a ry  se c tio n s  o f  th e  te r n a ry  sy s te m  a re  sh o w n  in  a  
d ia g ra m , a n d  th e  e q u ilib r ia  in  th e  sy s te m  a re  d isc u sse d  f ro m  th e  p o in t  o f  
v iew  o f  th e  p h a s e  ru le .— A . R . P .

*Ternary D iagram  oi the A lum inium -M agnesium -Z inc System. M a tsu jiro  
H a m a z u m i (Tetsu-to-Hagane  (J . Iro n  Steel In s t.  Japan),  1936, 22, (4), 2 5 8 -  
271).— [ I n  J a p a n e s e .]  N o  E n g lis h  su m m a ry  is g iv en .— S. G .

*Investigation oi Special Silum ins. G . G . U ra so w  a n d  I .  R . N iz h e ra d z e  
(Izvestia  Seldom  Fizilco-Khimicheskogo A n a liza  (A n n . Sect. Analyse Phys.-  
Chim .), 1936, 8 , 2 0 1 -2 5 4 ).— [ I n  R u s s ia n .]  T h e  m e c h a n ic a l p ro p e rtie s  o f  
a lu m in iu m -s ilic o n  a llo y s (S ilum ins) in c rease  o n  a d d i t io n  o f  u p  to  4 %  o f  
co p p e r. T h e  m e c h a n ic a l p ro p e r t ie s  o f  c a s t  m o d ified  a lu m in iu m -s il ic o n -  
co p p e r a llo y s (S i 1 0 -2 0 %  a n d  C u  u p  to  4 % )  a re  h ig h e r  t h a n  th o se  o f  u n 
m od ified  a llo y s. H e a t - t r e a tm e n t  a t  5 0 0 °  C ., q u e n c h in g  in  w a te r , a n d  s u b 
se q u e n t a r tif ic ia l ag e in g  a t  150° C. fo r  24 h rs . co n s id e ra b ly  im p ro v e s  th e ir  
m e c h a n ic a l p ro p e rtie s . T h ese  a llo y s  a g e -h a rd e n  o n ly  v e ry  s lig h tly . S ilu m in s 
c o n ta in in g  c o p p e r h a v e  e x c e lle n t c a s tin g  p ro p e rtie s , fill th e  m o u ld  w ell, a n d  
g iv e  d en se , sm o o th  a n d  b lis te r- fre e  cas tin g s . T h e  a v e ra g e  sp . g r . o f  th e  alloys 
is 2-72, a n d  th e y  c a n  b e  w ro u g h t.— N . A.

Castings in  Silum in G am m a. G . S ach s a n d  E . S ch eu e r (Found. Trade J . ,  
1936, 55, (1048), 2 1 8 -2 2 0 ).— A b rid g e d  tr a n s la t io n  f ro m  Metallwirtschaft, 1935, 
14, 937, 9 7 2 ;  see M et A bs., th i s  v o l., p . 36.— J .  E . N .

[“  L o-E x  ” ] A Low -Expansion N ickel-[Silicon-]A lum inium  Alloy. -------
(Inco, 1936, 13, (4), 17).— T h e  p ro p e r t ie s  o f  “  L o -E x ,”  a n  a lu m in iu m  a llo y  
co n ta in in g  s ilico n  14, n ick e l 2 , c o p p e r 0-9 , a n d  m a g n e s iu m  1 -0% , u se d  fo r 
p is to n s  a re  d e a l t  w ith . C a rb id e  o r  d ia m o n d  to o ls  a re  rec o m m e n d e d  fo r  
m a c h in in g  th is  a llo y .— R . G.

*M agnetic Investigation  of the Z inc-A lum inium  System. H e rm a n n  A u e r 
a n d  K a r l  E r n s t  M a n n  (Z. M etallkunde, 1936, 28, (10), 323 -3 2 6 ).— M e asu re 
m e n ts  o f  th e  d ia m a g n e tic  su s c e p tib ili ty  o f  a lu m in iu m -z in c  a llo y s sh o w  t h a t  th e  
so lid  so lu b ility  o f  a lu m in iu m  in  zinc  in crease s f ro m  0 -1 %  a t  100° C. to  0 -38%  
a t  2 0 0 °  C. a n d  1-1%  a t  370° C. (e u te c tic  te m p e ra tu re ) .  T h e  e u te c to id a l 
h o r iz o n ta l p ^  a  -f- y  is  a t  270° C. a n d  b eg ins a t  0 -6 5 %  a lu m in iu m . T h e  
m a g n e tic  te s ts  a lso  sh o w ed  t h a t  th e  iro n  im p u r i ty  in  zinc  h a s  a  so lid  so lu b ility  
w h ic h  in c rease s  w ith  in c rease  in  te m p e ra tu re .— A . R . P .

in v e s tig a tio n s  of Z inc-A lum inium  Alloys (Germ an Electrolytic Z inc Basis 
M etal) w ith Additions of Copper, M agnesium, Nickel, L ithium , and Lead. W . 
G u e r tle r , E . K le w e ta , W . C laus , a n d  E . R ic k e r ts e n  (Light M etals Research, 
1936, 5, (5), 1 02 -105).— S u m m a ry  f ro m  Z . M etallkunde, 1936, 28, 107, 1 7 8 ; 
see  M et. A bs., th i s  v o l., p . 393.— L . A . O.



1936 I I .—Properties of Alloys 507

♦Investigation  oî the Effect of D uration of H eat-T reatm ent on A l u m i n i u m  
Alloys. (T u to v .)  See p . 584.

Variations in  the Density of H igh-Strength A l u m i n iu m  Alloys ____
(Metall- Woche, 1936, (22), 4 2 9 -4 3 0 ).— L . A . 0 .

A lum inium  Foundry Alloys. R . I rm a n n  (.MetaUwirtschaft, 1936, 15, 
(42), 984 -9 8 9 ).— A n  e x te n s iv e  rev iew  o f  th e  p ro p e rtie s  o f  v a r io u s  a lu m in iu m  
a llo y s fo r  th e  fo u n d ry .— v . G.

Composition and Properties of Light-M etal Piston Alloys. —  (Metall- 
Woche, 1936, (16), 301—302 ; (17), 321—322 ; (18), 342—343).— T h e  com p o sitio n s 
o f  55 a lloys a re  ta b u la te d ,  a n d  a  b r ie f  a c c o u n t is g iv en  o f  th e  p ro p e rtie s  o f  th e  
m o s t  im p o r ta n t  o f  th e m .— A . R . P .

* 0 n  the  Photoelectric Effect of Metallic Alloys.—II  [Cadm ium -Antim ony, 
Copper-Antim ony], L u ig i B e lla d en  a n d  G iulio  G alliano  (A n n a li Chim. 
applicata, 1936, 26, (6 ), 263—266).— See a lso  M et. A bs., th is  v o l., p . 454. 
P h o to e le c tr ic  s e n s itiv ity  cu rv es  w ere  o b ta in e d  fo r  th e  sy s tem s c a d m iu m -  
a n tim o n y  a n d  c o p p e r -a n tim o n y  ; in  th e  fo rm e r  sy s te m  th e  se n s itiv ity  reach es 
a  p ro n o u n c e d  m a x im u m  a t  C dS b a n d  a  m u c h  less m a rk e d  m in im u m  a t  th e  
e u te c tic  co m p o s itio n , w h ereas  in  th e  l a t t e r  sy s te m  th e re  is  n o  m in im u m  b u t  a  
s h a rp  m a x im u m  a t  C u2S b .— A. R . P .

♦O n  Superposed Transparent Photo-Cathodes. P . G orlich  (Z . P hysik , 1936, 
101, (5 /6 ), 3 3 5 -3 4 2 ).— T h e  effects o f  a llo y in g  v a r io u s  m e ta ls  w ith  cæ sium  on  
th e  p h o to e le c tr ic  c o n s ta n ts  o f  t r a n s p a r e n t  cæ sium  a llo y  film s o n  t r a n s p a re n t  
film s o f  su p p o r tin g  m e ta ls  a re  g iven . T h e  re s u lt  o f  u sin g  o x y g en  as a  
se n s itiz e r  is d iscu ssed , a n d  i t  is  sh o w n  t h a t  th is  m o ves th e  em ission  m a x im a  
in  th e  lo n g -w av e  d ire c tio n .— B . C.

♦A lloys of W orkable Chromium. W ilh e lm  K ro ll  (Z. Metallkunde, 1936, 
28, (10), 3 1 7 -3 1 9 ).— T h e  s t ru c tu re  a n d  w o rk in g  p ro p e rtie s  o f  a lloys o f  m a lleab le  
c h ro m iu m  w ith  3 -9 %  o f  iro n , n ick e l, c o b a lt , a lu m in iu m , silicon , m o ly b d en u m , 
tu n g s te n , v a n a d iu m , t i ta n iu m , z irco n iu m , a n d  ta n ta lu m  w ere  exam ined ! 
T h e  a llo y s w ere  m a d e  b y  s in te r in g  m ix tu re s  o f  th e  p o w d ered  m e ta ls  f irs t  a t  
1200° C. in  vacuo, th e n  a t  1 5 0 0 °-1 7 0 0 °  C. in  a rg o n . A ll th e  a llo y s e x c e p t 
th o se  w ith  a  h ig h  n ick e l c o n te n t  w ere  re a d ily  ro lle d  h o t  to  th in  sh e e t, b u t  w ere 
b r i t t le  a t  ro o m  te m p e ra tu re , espec ia lly  th o se  c o n ta in in g  a lu m in iu m , silicon, 
a n d  z irco n iu m . T h e  iro n  a llo y s w ere  p a r t ic u la r ly  g ood , espec ia lly  t h a t  con-’ 
ta b lin g  4 -7%  b o n . T h e  p resen c e  o f  e v e n  a  h ig h  c o n te n t  o f  o x ide  h a d  li t t le  
effec t o n  th e  h o t- ro llin g  p ro p e rtie s  o f  th e  alloys. M o st o f  th e  ox id e-free  alloys 
co n s is ted  o f  so lid  so lu tio n s  th e  h a rd n e ss  o f  w h ic h  v a r ie d  co n s id e ra b ly  w ith  th e  
a llo y in g  e le m e n t, n ick e l h a v in g  th e  g r e a te s t  a n d  ta n ta lu m  th e  le a s t  h ard en in g  
effect. I t  is  su g g e sted  t h a t  th e  la c k  o f  m a lle a b ili ty  o f  a lu m in o th e rm ie  
ch ro m iu m  is d u e  to  the. p resen ce  o f  sm a ll a m o u n ts  o f  su lp h u r , a rsen ic , p h o s 
p h o ru s , a n d  ca rb o n .— A. R . P .

♦X -R ay  Investigation of the  Iron-C hrom ium -Silicon Phase Diagram
A . G. H . A n d ersen  a n d  E ric  R . J e t t e  (Trans. A m er. Soc. Metals, 1936, 24, (2)! 
375—419).— T h e  e q u ilib r iu m  d ia g ra m  fo r  so lid  iro n -c h ro m iu m -s ilic o n  alloys 
w as d e te rm in e d  b y  X - ra y  c ry s ta l  s t r u c tu r e  m e th o d s  fo r  iro n -ric h  a lloys co n 
ta in in g  u p  to  a b o u t  3 5 %  ch ro m iu m  a n d  2 0 %  silicon . T h e  p h a se  b o u n d arie s 
o f  th e  so lid  so lu tio n  in  a -b o n  w ere  d e te rm in e d  a t  6 0 0 ° , 800°, a n d  1000° C. 
T h e  a -p h a se  b o u n d a ry  fa lls  in to  th re e  sec tio n s. I n  one  i t  is in  eq u ilib riu m  
w ith  a  p h a se  o f  co m p o s itio n  (F eC r)3Si2 w h ich  is iso m o rp h ic  w ith  E e,Si„. 
I n  th e  n e x t  se c tio n , w h ich  is v e ry  s h o r t , th e  a -p h a se  is in  eq u ilib riu m  w ith  a  
p h a se  iso m o rp h ic  w ith  C r3Si. O v er th e  lo n g e s t se c tio n  o f  th e  a -b o u n d a ry , 
th e  seco n d  p h ase , d e n o te d  S ,  is p ro b a b ly  a  so lid  so lu tio n  b ased  on  th e  
c o m p o u n d  F eC r, b u t  c o n ta in in g  silicon  in  so lid  so lu tio n . T h e re  is a  ran g e  
o f  co m p o s itio n  in  w h ich  p re c ip ita tio n -h a rd e n in g  is possib le .— W . H .-R .

tA  Review of Copper Alloys [—1]. M . G. C orson  (Iron Age, 1 9 3 6 ,138 (16)
1 1 4 -1 1 5 ,1 1 7 -1 1 8 ,1 2 0 ,1 2 2 ,1 2 4 ,1 2 6 ,1 4 4 ) .— C. classifies th e  co p p er alloys! b o th



th o se  sc arc e ly  u se d  a n d  th o se  in  co m m o n  use , d e sc rib e s  th e i r  co m p o sitio n , 
p ro p e rtie s , a n d  a p p lic a tio n s , a n d  d iscu sses th e  u se  o f  h e a t-h a rd e n a b le  copper- 
base  a llo y s fo r  c a s tin g . H e  co n c lu d es t h a t  th e r e  is  n o  h o p e  o f  f in d in g  a  
n ew  co p p er a llo y  w ith  e x c e p tio n a l c h a ra c te r is tic s , a l th o u g h  v a n a d iu m  m a y  
s til l  p ro d u c e  a n  a llo y  o f  su ffic ien t s t r e n g th  a n d  h a rd n e ss  to  co m p e te  w ith  
o th e rs . [T h e  re v ie w  is  to  b e  c o n tin u e d .]— J . H .  W .

♦T h e  Solid Solubilities of the  E lem ents of the  Periodic Sub-Group Vb m  
Copper [and the  Lattice Spacings of the  P rim ary  Solid Solutions]. J .  C. M e rtz  
a n d  C. H . M a th e w so n  (Metals Technology, 1936, 3, (6 ), 2 0  p p . ; A .I.M .M .E . 
Tech. Pull. N o . 747).— T h e  so lid  so lu tio n s  o f  p h o sp h o ru s , a rsen ic , a n d  a n tim o n y  
in  c o p p e r w ere  in v e s tig a te d  b y  th e  X - ra y  b a c k  re flec tio n  m e th o d , u sin g  
sp ec im en s q u e n c h e d  f ro m  d if fe re n t te m p e ra tu re s . T h e  la t t ic e  sp a c in g s  a re  
ta b u la te d ,  a n d  th e  fo llow ing  s o lu b ili ty  lim its  d e te rm in e d  : (1) Phosphorus 
A b o u t 1 -7%  p h o sp h o ru s  b y  w e ig h t d isso lves in  so lid  c o p p e r a t  7 0 0  0 . ,  a n d  
th e  so lu b ility  d im in ish e s  to  0 -6 %  a t  3 0 0 °  C. (2) Arsenic. T h e  so lu b ility  
d im in ish e s  g ra d u a lly  f ro m  a b o u t  8 %  b y  w e ig h t a t  680° C. to  7-5 /„ a t  3 0 0  C.
(3) Antimony. T h e  so lu b ility  d im in ish e s  g ra d u a lly  f ro m  11-3%  a n tim o n y  
b y  w e ig h t a t  630° C ., to  1 0 %  a t  450° C ., a n d  th e n  m u c h  m o re  ra p id ly  to  2 -1%

a t  211° C . T h e  so lid  s o lu b ili ty  cu rv e s  g iv e  l in e a r  re la tio n s  b e tw e e n  a n d

log  S  w h e re  T  is  th e  te m p e ra tu re  in  d eg rees a b so lu te , a n d  S  is  th e  a to m ic  
p e rc e n ta g e  o f  so lu te  a t  th e  so lu b ili ty  lim it . T h e  a b r u p t  ch a n g e  in  d ire c tio n  
o f  t h e  so lu b ili ty  c u rv e  fo r  a n tim o n y  is d u e  to  th e  t r a n s fo rm a tio n  o f  th e
S -p h ase  w ith  w h ic h  th e  a  so lid  so lu tio n  is  in  e q u ilib r iu m .— W . H .-R .

♦E xpansion  Anom alies Due to E xterna l Forces in  7 -1 6 %  A lum inium  Copper- 
A lum inium  Alloys. A n d ré  B o u till ie r  (Compt. rend., 1 9 3 6 ,203, (10), 572 -5 7 4 ).—  
A  s tu d y  o f  th e  an o m alie s  o f  e x p a n s io n  o f  th e  c o p p e r -a lu m in iu m  a llo y s, o b se rv ed  
in  a  g r e a t  n u m b e r  o f  sp ec im en s u n d e r  th e  m o s t  v a r ie d  c o n d itio n s  u s in g  a  
C h e v e n a rd  d if fe re n tia l d i la to m e tc r ,  e n a b le d  th e se  a n o m a lie s  to  b e  classified 
in  3  g ro u p s  : (1 ) a n o m alie s  o f  ch a n g e  o f  s ta te ,  w h ic h  co rre sp o n d s  to  a  v a r ia t io n  
o f  d e n s ity  o r  o f  th e  la w  o f  e x p a n s io n  ; (2 ) a n o m a lie s  o f  p la s tic ity , a  fu n c tio n  
o f  th e  t im e  a n d  b o u n d  u p  w ith  e x te rn a l  fo rces ; a n d  (3) an o m alie s  w h ich  
c a n n o t b e  a t t r ib u te d  e i th e r  to  v a r ia t io n s  o f  d e n s ity  o r  to  e x te rn a l  forces. 
T h e se  a n o m a lie s  m a y  b e  m o re  o r  less su p e rp o sed . T h o se  o f  (2) h a v e  b een  
iso la te d  a n d  h a v e  b e e n  s tu d ie d  b y  a s su m in g  t h a t  w h e n  th e  s ig n  o f  th e  a p p lie d  
fo rce  is ch a n g e d , th e  an o m alie s  ch an g e  th e i r  s ig n  w ith o u t  ch an g in g  th e ir  
m a g n itu d e  T h e y  a re  lo ca lized  in  th e  v ic in ity  o f  c e r ta in  tra n s fo rm a tio n s . 
I n  a  sp e c im en  s u b m it te d  to  a  co m p ress io n  o f  2 0  g rm ./m m . 2 in  th e  d ü a to m e te r ,  
th e  a n o m a ly  o f  p la s t ic i ty  c a n  c o m p en sa te , fo r  a  r a te  o f  h e a tin g  of 3 - 4  /  
m in u te , th e  e x p a n s io n  w h ic h  re s u lts  f ro m  th e  in c rease  o f  th e  specific v o lu m e  
i n  t h e  co u rse  o f  th e  eu tec to id -B  so lu tio n  tr a n s fo rm a tio n . A  te n s io n  o f  th e  
sa m e  v a lu e  s u b s t i tu te s  a n  e x p a n s io n  fo r  th e  c o n tra c tio n , w h ich  m u s t  
a c c o m p a n y  th e  p r e c ip ita t io n  o f  th e  a -c o n s t i tu e n t  d u r in g  th e  coo ling  o f  th e
3 -so lu tio n s  c o n ta in in g  a t  le a s t  1 2 %  a lu m in iu m . W ith  fo rg in g  a llo y s  r ic h  in  
t h e  a  o r  8  c o n s titu e n ts ,  the* a n o m a lie s  o f  p la s tic ity  a t  th e  f irs t  h e a tin g  h a v e  
a n  e x c e p tio n a l ra n g e , in  p a r t ic u la r  t h a t  ab o v e  570° C. M ic ro ex am in a tio n  
sh o w ed  a  co m p le te  p a ra lle lism  in  th is  case b e tw e e n  th e  p h e n o m e n o n  o f  
p la s t ic i ty  a n d  th e  p ro g ress iv e  c ry s ta llin e  o r ie n ta t io n  o f  th e  e le m e n ts  o f  th e

d if fe re n t p h a se s .— J .  H . W . . _  t>-i i
♦T ran sfo rm atio n s in  Eutecto id  A lum m ium -C opper AUoys. n . — Dilato- 

m etric  Investigation  o î the  T ransform ations of the  B-Solid Solution in the  M eta- 
stable State. V . G rid n e v  a n d  G . K u rd ju m o v  (Zhumal Tehnicheslcoy F iziln  (J . 
Tech. Physics), 1936, 6, (5), 7 7 5 -7 8 0  ( in  R u s s ia n )  ; a n d  Tech. Physics U.S.S.R., 
1936 3 (2), 135-141  ( in  G erm an )).— A lu m in iu m  b ro n zes  w ith  1 2 %  a lu m in iu m  
a n d  w ith  a lu m in iu m  1 2  a n d  n ic k e l 2 %  w ere  in v e s tig a te d  b y  m e a n s  o f  th e  
C h e v e n a rd  d ila to m e te r . T h e  t r a n s fo rm a tio n  o f  th e  d iso rd e re d  f)-phase in to
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th e  o rd e re d  (3 r  p h ase  is ac c o m p a n ie d  b y  a  sm a ll c o n tra c tio n  in  v o lu m e. On 
ra p id  h e a tin g  o f  q u e n c h e d  a lloys, (3' p asses d ire c t ly  in to  p. F o r  th e  p ' — pt 
tr a n s fo rm a tio n  to  ta k e  p lace  d iffu s io n  m u s t  o ccu r in  th e  so lid  so lu tio n  in  th e  
te m p e ra tu re  ra n g e  o f  e x is te n c e  o f  th e  p -p h ase . A f te r  a n n e a lin g  in  th is  ran g e  
th e  p ! — ->■ p ' t r a n s fo rm a tio n  te m p e ra tu re  is d ecreased . On su b se q u e n t
h e a tin g  th e  (3 '----->- %  tr a n s fo rm a tio n  p ro ceed s  w ith o u t d iffusion , a n d  c a n n o t
b e  a r re s te d  e v e n  b y  ra p id  h e a tin g . T h u s , th e  n o n -d iffu s io n  t r a n s fo rm a tio n  
o f  th e  sp a c e  la t t ic e  o f  th e  m e ta s ta b le  p h a se s  (3t  a n d  p ',  a f te r  a n n e a lin g  in  a  
d e fin ite  te m p e r a tu re  re g io n , b eco m es re v e rs ib le . T h e  cau se  o f  th is  p h e n o 
m e n o n  is n o t  y e t  e lu c id a te d .— N . A .

♦R esea rch  on the  Hardness of A lum inium  Bronzes a fte r Ageing. I .— 
Binary Bronzes of the  90 : 10 Type. C. P a n s e r i  (A llum in io , 1935, 4, (4), 
213 -2 1 8 ).— A  s tu d y  o f  th e  re la tio n s  b e tw e e n  ag e in g  te m p e ra tu re , a n d
h a rd n e ss  in  a lu m in iu m  b ro n zes. T w o  sa m p le s o f  th e  b in a ry  ty p e  w ere
co n s id ered , c o n ta in in g  (A)  10-85 a n d  (B ) 10-65%  a lu m in iu m , re sp ec tiv e ly , b u t  
o f  v e ry  d iffe ren t p u r i ty ;  (A )  c o n ta in e d  iro n  0-26 a n d  silicon  0 -0 7 % ; a n d
(B ) iro n  0-02 a n d  silicon  0 -0 4 % . T h e  te s t-b a r s  w ere  d ie -c a s t in  ca s t-iro n  d ies . 
A f te r  tr e a t in g  fo r  2 J  h rs . a t  9 00° 0 .  b o th  b a r s  w ere  q u e n c h e d  in  w a te r  a t  15° C . 
F o r  (A )  th e  h a rd n e ss  w as s tu d ie d  a s  a  fu n c tio n  o f  th e  q u e n c h in g  te m p e ra tu re , 
th e  tr a n s i t io n  p o in ts  b e tw e e n  th e  v a r io u s  reg ions o f  th e  d ia g ra m  b e in g  th u s  
d ed u ced . T h e  e u te c tic  h o r iz o n ta l w as fo u n d  to  o ccu r a t  o v e r  565° C ., in  
a g re e m e n t w ith  S m ith  a n d  L in d lie f. F o r  th e  ag eing  te m p e ra tu re s  th e
h a rd n e ss  o f  (A )  in c rease s to  a  m a x im u m  a t  a b o u t  4 0 0 °  C ., d ecreases ra p id ly
b e tw e e n  4 0 0 °  a n d  425° C ., a n d  th e n  m o re  slow ly  to  650° C ., a f te r  w h ich  th e  
h a rd n e ss  re m a in s  c o n s ta n t  a t  a  m in im u m . T h e  cu rv e  fo r  (S )  is s im ila r , e x c e p t 
t h a t  th e r e  is  a  m a x im u m  a t  350°, a  f irs t  in flec tio n  a t  390° a n d  a  second  
in fle c tio n  a t  725° C. A ll th e  specim ens w ere  ag ed  fo r  2 h rs ., a n d  th e n  cooled 
in  th e  fu rn a c e  a t  a  r a te  o f  a b o u t  100° C. p e r  h r .  A  few  c o n s id e ra tio n s  o n  th e  
m e a su re m e n t o f  th e  h a rd n e ss  o f  th e  a lu m in iu m  b ro n zes a re  in c lu d e d  in  th e  
p a p e r .— J .  K .

in f lu e n c e  of H eat-T reatm ent on Fatigue and Corrosion-Resistance of 
[90 :1 0 ]  A lum inium  Bronze. I .  M u s a tt i  a n d  L . D a in e lli (A llum in io , 1935, 
4 , (1 ), 5 1 -6 3 ).— T h e  fa tig u e  lim it  o f  th e  m a te r ia l  is  c o n s id e rab ly  im p ro v e d  b y  
h e a t- t r e a tm e n t ,  a s  c o m p a re d  w ith  th e  m a te r ia l  in  th e  sim p ly  n o rm alized  
co n d itio n . T h e  h ig h e s t re s is ta n c e  to  fa tig u e  w as o b ta in e d  w ith  a n  ageing  
te m p e ra tu re  o f  5 0 0 °  C. T h e  re s is ta n c e  o f  th e  a llo y  to  n itr ic , h y d ro ch lo ric , a n d  
su lp h u ric  ac id s  w as g re a tly  in flu en ced  b y  h e a t- t re a tm e n t . W ith  n itr ic  ac id  
in  p a r t ic u la r ,  th e  p resen ce  o f  e u te c tic  m ak es  th e  m a te r ia l  v e ry  liab le  to  a t t a c k ; 
w ith  a  fu lly  h e a t- t re a te d  s t ru c tu re  i t  is  a p p ro x im a te ly  2 0  tim e s  m o re  re s is ta n t. 
W ith  h y d ro ch lo ric  a n d  su lp h u r ic  ac id s  th e  d ifference  is n o t  so m a rk e d , b u t  
fo r  th e s e  tw o  ac id s sam p les c o n ta in in g  th e  e u te c tic  show  a  h ig h e r  re sis tan ce  
t h a n  th e  fu lly  h e a t- t re a te d  ones.— J .  K .

♦Investigation  on the  P recipitation-H ardening of Copper-Beryllium  Alloys. 
M . I .  Z a h a ro v a  (Metallurg (Metallurgist), 1936, (7), 101 -105).—-[In  R u ssian .]  
T h e  r a te  o f  d eco m p o s itio n  o f  th e  s u p e rs a tu ra te d  so lid  so lu tio n  in  co p p er alloys 
w ith  l-4 r-2 -l%  b e ry lliu m , d e te rm in e d  b y  X - ra y  a n a ly s is  a n d  h a rd n e ss  m e a su re 
m e n ts , in c rease s w ith  in c rease  in  th e  b e ry lliu m  c o n te n t  a n d  ag eing  te m p e ra tu re , 
a n d  is a lso  a c c e le ra te d  b y  d e fo rm a tio n  e sp ec ia lly  w h en  th is  is  effec ted  a f te r  
th e  in d u c tio n  p e r io d  r a th e r  th a n  im m e d ia te ly  a f te r  q u en ch in g . T h e  h a rd e n in g  
e ffec ts a re  a t t r ib u te d  to  th e  d e v e lo p m e n t o f  e la s tic  s tre sses  a lo n g  th e  in te r 
faces  b e tw e e n  th e  so lid  so lu tio n  a n d  th e  n ew  p h a se .— N . A .

♦B eryllium -C opper Alloys w ith H igh E lectrical Conductivity and Hardness. 
W e rn e r  H e s se n b ru c h  (Z. Metallkunde, 1936, 28, (10), 3 2 0 -3 2 3 ).— T h e  tensile  
p ro p e rtie s  a n d  e le c tr ic a l c o n d u c tiv ity  o f  n u m e ro u s  alloys o f co p p er w ith
0 -1 5 -2 %  b e ry lliu m  a n d  sm a ll q u a n ti t ie s  o f  ch ro m iu m , c o b a lt, m anganese ,
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silicon , iro n , t in ,  s ilv e r, c a d m iu m , n ick e l, a lu m in iu m , o r  z irco n iu m  a re  
t a b u l a t e d ; th e  fo llow ing  ra n g e  o f  p ro p e rtie s  m a y  b e  o b ta in e d  :

A llo y in g  E le m e n ts ,  % . C o n d u c tiv i ty , % . T en s ile  S tre n g th , 
K g . / tutti , 8.

Be 0-3, Z r 0*5 85-82 2 8 ^ 7
B e 0-15, Cr, 0-85 65-69 32-52
B e 0-4, Si 0-5, Co 2-6 5 5-58 a b o u t 70
B e 0-3, M n 0-5, Co 0-5 40-37 73-83
B e 1-0, Ag 30-5 4 5-30 1 1 0 - 1 2 0
B e 2-0, Co, F e , M n, o r Si 0-5 2 5-20 140-150

T h e  a c tu a l  v a lu e s  o f  th e s e  p ro p e r t ie s  fo r  a n y  a llo y  c a n  b e  v a r ie d  co n s id e ra b ly  
b y  h e a t  a n d  m e c h a n ic a l t r e a tm e n t .  T h e  a llo y s h a v e  p ro v e d  u se fu l fo r  th e  
m a n u fa c tu re  o f  th e  e lec tro d es  o f  w e ld in g  m ach in es , sp rin g s  fo r  e lec tr ic  
sw itc h es , a n d  p a r ts  o f  e lec tr ica l a p p a ra tu s  d e m a n d in g  h ig h  s t r e n g th  a n d  
c o n d u c tiv i ty .— A . R . P .

Beryllium-Copper-Cobalt Alloys. F . G. B e n fo rd  (Met. Ind. (N .Y . ), 1936, 
34, (6 ), 226).— T h e  a d d it io n  o f  c o b a lt  to  th e  b in a ry  b e ry ll iu m -c o p p e r  a llo y s 
r e su lts  in  a  d ec rease  in  th e  a m o u n t  o f  b e ry lliu m  n e c e ssa ry  fo r h e a t- t re a t in g  
to  o b ta in  o p tim u m  p h y s ic a l p ro p e rtie s , w ith  co n se q u e n t re d u c tio n  in  cost. 
S om e p h y s ic a l p ro p e r t ie s  a re  g iv e n  fo r  T ro d a lo y , a n  a llo y  w ith  b e ry lliu m
0 -4 , c o b a lt  2-6, a n d  co p p e r 9 7 % .— L . A . 0 .

H igh-Pressure and High-Speed Bearing Alloy “  K elm et.”  Iw a o  Iw a sa k i 
(Kinzoku (J. of Metals), 1935, 5, (8 ), 34 6 -3 4 9  (in  J a p a n e s e )  ; a n d  (a b s tra c t)  
Japan Nickel Rev., 1936, 4, (3), 523 ( in  E n g lish  a n d  Ja p a n e se )) .— An  a c c o u n t 
o f  a  c o p p e r - le a d  b e a r in g  a llo y  c o n ta in in g  sm a ll a d d itio n s  o f  t in ,  n ick e l, silicon , 
z irc o n iu m , a n d  su lp h u r .— P . M . C. R .

*CA Alloy as Spring M aterial. S a k a e  O noe (Furukawa Denko (J. Furu- 
Icawa Elect. Ind. Co.), 1935, ( Ju ly ) , 3 8 ^ 3  (in  J a p a n e se )  ; a n d  (a b s tra c t)  
Japan Nickel Rev., 1936, 4, (2), 3 6 6 -3 6 8  ( in  E n g lish  a n d  J a p a n e se )) .—  
D esc rib e s te s ts  o n  coil sp rin g s  o f  a  c o p p e r  a llo y  c o n ta in in g  n ick e l 3-5, silicon
1-0, a n d  a lu m in iu m  4 -7 5 % . T h e  a llo y  a p p e a rs  to  b e  a  s u ita b le  s u b s t i tu te  fo r 
p h o sp h o r -b ro n z e  a n d  fo r  so m e a p p lic a tio n s  in  p lace  o f  p ia n o  w ire .— R . G.

*The Effects oî Tem perature and oî Cold-W ork on the  M echanical Properties 
of a  Medal Bronze. W . B ro n iew sk i a n d  J .  S z ren iaw sk i (Congrès Internat. 
Mines Mét. Céol., Section de Métallurgie, 1936, 2, 189 -1 9 4  ; a n d  Rev. Met., 
1936, 33, (7), 4 4 2 -4 4 7 ).— [ In  F re n c h .]  T h e  m e c h a n ic a l p ro p e rtie s  w ere  
d e te rm in e d  a t  12 te m p e ra tu re s  b e tw e e n  — 183° a n d  7 0 0 °  C. fo r  a n  a llo y  o f  
t i n  5 , c o p p e r 9 5 % , th e  te s ts  b e in g  c a rr ie d  o u t  o n  w ires 5 m m . in  d ia m e te r  
b o th  a f te r  a  5 0 %  re d u c tio n  b y  co ld -w o rk in g  a n d  a f te r  a n n e a lin g  fo r  30 m in u te s  
a t  6 0 0 °  C. T en sile  s t r e n g th , h a rd n e ss , a n d  im p a c t  s t r e n g th  d ec rease  a s  th e  
te m p e r a tu re  is in c re a se d , b u t  th e  cu rv e s  sh o w  a n  in flec tio n , th e  d ec rease  in  
s t r e n g th  b e tw e e n  0 ° a n d  2 0 0 °  C. b e in g  v e ry  s lig h t. T h e  effec ts o f  cold- 
w o rk in g  a re  lo s t  su d d e n ly  a t  5 0 0 °  C. S am p les o f  th is  a llo y  w ere  a lso  re d u c e d  
b y  co ld -w o rk  b y  a m o u n ts  b e tw e e n  2-5 a n d  9 9 % , a n d  th e  m e c h a n ic a l p ro p e rtie s  
a t  ro o m  te m p e ra tu re  d e te rm in e d  b o th  a f te r  co ld -w o rk in g  a n d  a f te r  a n n e a lin g  
fo r  2 h rs . b e tw e e n  100° a n d  8 0 0 °  C. A f te r  2 0 %  re d u c tio n , th e  e lo n g a tio n  
d ec reases  a lm o s t  to  ze ro , a n d  a f te r  7 2 %  re d u c tio n  a  ra p id  d ec rease  in  th e  
r e d u c t io n  o f  a r e a  a t  f ra c tu re  is  o b se rv ed . A n  in c re a se  in  h a rd n e ss  o ccu rs 
w h e n  a llo y s re d u c e d  m o re  t h a n  2 0 %  a re  a n n e a le d  a t  low  te m p e ra tu re s , th e  
m a x im u m  effec t o c c u rr in g  a t  a b o u t  2 0 0 °  C. T h e  “  t r u e  h a rd n e ss  ’* o f  th e  
a llo y , d e te rm in e d  b y  m a k in g  re p e a te d  B rin e ll im p re ss io n s  o n  th e  sa m e  sp o t, 
a n n e a lin g  a t  6 0 0 °  C. b e tw e e n  e a c h  im p re ss io n , u n t i l  th e  size o f  th e  im p re ss io n  
re m a in s  c o n s ta n t ,  is  3-1.— J .  C. C.
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♦In v e rse  Segregation and the  “  Tin Sweat ”  of Bronzes. G. Som igli 
(Industria meccanica, 1 9 3 6 , ' 18, 3 47 -3 5 5 , 4 2 4 -A 3 4 ; C. Abs., 1936, 30, 
7077).— A cco rd in g  to  n ew  e x p e r im e n ts , th e  cau se  o f  se g reg a tio n  in  b ronze  
m u s t  b e  a sc rib e d  to  th e  a c tio n  o f  enc lo sed  gas. T h e  L u d w ig -S o re t effect, 
a l th o u g h  th e o re tic a l ly  v a lid , h a s  n o  p ra c tic a l  im p o rta n c e  a s  th e re  is n o t 
su ffic ien t th e rm a l g ra d ie n t  d u r in g  th e  c a s tin g  p e r io d  to  e s ta b lish  itse lf . T h e  
c o n tra c tio n  acc o m p a n y in g  so lid ifica tio n  h a s  a n  in d ire c t  effect o n ly , w hile  th e  
gases d isso lv ed  d u r in g  m e ltin g , a n d  e scap in g  d u r in g  so lid ifica tion , d e te rm in e  
b u t  d o  n o t  r e g u la te  th e  in te n s i ty  o f  in v e rse  se g reg a tio n . C o n tra c tio n  d u e  to  
sh r in k in g  is n o t  su ffic ien t to  d e te rm in e  th e  causes fo r  t i n  sw e a t b ecau se  th e  
l a t t e r  d o es n o t  t a k e  p lace  w h e n  th e  d isso lu tio n  o f  gases is  p ro h ib ite d . T h e  
m e th o d  o f  p reso lid if ica tio n , fo llow ed  b y  re m e ltin g  u n d e r  a  su ita b le  cover, is 
p ra c tic a l ly  su ffic ien t to  a v o id  in v e rse  se g re g a tio n  e v e n  in  b ro n zes  w ith  a  h ig h  
p h o sp h o ru s  c o n te n t. 25 references a re  g iv en .— S. G.

Influence of Iron  on the Properties of Tin Bronze. L . I .  M in k in  (Metallurg 
(Metallurgist), 1935, (6 ), 1 06 -108).— [ In  R u ss ia n .]  I t  is  sh o w n  t h a t  0 -3%  
iro n  does n o t  a ffe c t th e  m ech an ica l p ro p e rtie s  o f  a  b ro n ze  o b ta in e d  b y  o rd in a ry  
m e ltin g  a n d  m a y  be  a l lo w e d ; th is  is  con firm ed  b y  w o rk s’ ex p erien ce .— N . A .

On Lead-Bronzes. W illi C laus (Z. Metallkunde, 1936, 28, (6), 176).— T h e 
conclusion  o f  a n  a r tic le  in  a n  ea r lie r  i s s u e ; see Met. Abs., th is  vo l., p . 199.

— L . A . 0 .
♦Im p u ritie s  in  Silicon-Bronzes and -B rasses. A. P .  S m iriag in  (Zvetnye 

Metalli (Non-Ferrous Metals), 1936, (6 ), 101 -114).— [ In  R u ss ia n .]  S ince 
iro n  in crease s th e  f r ic tio n  a n d  co rro s io n  a n d  a d v e rse ly  a ffec ts  th e  m e c h a n ic a l 
p ro p e r t ie s  o f  s ilic o n -b ra sse s , i t  sh o u ld  be  co n s id e red  a n  u n d e s ira b le  im p u rity . 
N ick e l, a n tim o n y , a rsen ic , a n d  p h o sp h o ru s  h a v e  a  s im ila r  effec t o n  th e  
m e c h a n ic a l p ro p e rtie s , in c rease  p o ro s ity , film  in c lu sio n s , a n d  in te rc ry s ta llin e  
sh r in k a g e . A lu m in iu m  im p ro v e s  th e  m ech an ica l p ro p e rtie s , b u t  increases 
film  fo rm a tio n  a n d  th e re fo re  sh o u ld  b e  co n sid ered  h a rm fu l. T in  p ro d u ces 
b r i tt le n e ss  a n d  sh o u ld  n o t  ex ceed  1 % . L e a d  red u ces  th e  m ech an ica l, b u t  
im p ro v e s  th e  a n ti- f r ic tio n  p ro p e rtie s . I n  m a n u fa c tu r in g  w a te r-  a n d  steam - 
f itt in g s  f ro m  s ilic o n -b ra sse s , th e  a llo y s u se d  sh o u ld  co n fo rm  to  th e  fo llow ing  
sp e c ifica tio n  : low -silicon  b ro n zes sh o u ld  be  free  fro m  l e a d ; l e a d - t in  b ro n zes  
sh o u ld  b e  free  f ro m  a lu m in iu m . T h e  in fluence  o f  th e s e  im p u ritie s  o n  th e  
s t r u c tu r e  h a s  b e e n  s tu d ie d .— N . A.

♦Im provem ent of Properties of Germ an Silver, Phosphor-B ronze, and T in - 
Z inc Bronzes. G. F . R a u c h e n k o  (Metallurg (Metallurgist), 1936, (9), 8 1 -8 8 ).—  
[ I n  R u ss ia n .]  T y p e s  o f  p h o sp h o r-b ro n z e  a n d  G erm an  s ilv e r  su ita b le  fo r 
sp rin g s  h a v e  m a rk e d ly  d iffe ren t m ech an ica l p ro p e rtie s , p a r t ic u la r ly  a s  re g a rd s  
m o d u lu s  o f  e la s tic ity  a n d  l im it  o f  p ro p o r tio n a li ty  in  b en d in g . T h e  d e te r 
m in a tio n  o f  th e  lim it  o f  p ro p o r tio n a li ty  in  b e n d in g  soon  a f te r  ro llin g  th e  m e ta l  
a n d  su b se q u e n t te s ts  o f  th e  sa m e  m a te r ia l  a f te r  s to rag e , sh o w ed  a n  in crease  
o f  th is  f a c to r  o n  re p e a te d  te s ts .  I n  p h o sp h o r-b ro n z e  th e r e  is a  c r itic a l 
in te rv a l  o f  w o rk -h a rd e n in g  a t  7 5 -8 0 % . L o w -te m p e ra tu re  a n n e a lin g  (200° C.) 
o f  th e  a llo y s e x a m in e d  p ro d u c e s  a  sh a rp  in crease  in  th e  l im it  o f  p ro p o r tio n 
a l i ty ,  so m e w h a t in crease s th e  m o d u lu s  o f  e la s tic ity , te n s ile  s tr e n g th  a n d  
e lo n g a tio n  o f  G e rm a n  s i lv e r ; sh a rp ly  increases th e  re la t iv e  e lo n g a tio n  o f  th e  
b ro n zes  ; decreases th e  re s id u a l s tresses a n d  rem o v es th e  h e te ro g e n e ity  o f  th e  
p ro p e rtie s  o f  th e  w o rk -h a rd e n e d  m a te r ia l.— N . A.

*X-Ray Study of the  Inter-D iffusion of Copper and Zinc. (O w en a n d  P ic k u p .) 
See p . 529.

♦O n  the Non-Diffusion Transform ation of the '¿-Phase in  Copper-Zinc Alloys.
E . K a m in s k iy  a n d  G . K u rd ju m o v  (Zhurnal Tehnicheskoy Fiziki (J. Tech. 
Physics), 1936, 6, (6 ), 9 84 -988).— [ In  R u ssian .]  N o n -d iffu sio n  t r a n s fo rm a 
t io n s  e x is t  in  so lid  so lu tio n s  o f  |3 -copper-zinc alloys. T h e  tra n s fo rm a tio n  
te m p e ra tu re  decreases r a p id ly  w ith  in c rease  o f  z in c  c o n te n t. O n  quench in g
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th e  a llo y  in  a  1 0 %  so d iu m  h y d ro x id e  so lu tio n , a  n ew  fa c e -c e n tre d  te tra g o n a l  
sp a ce  la t t ic e  a '  w i th  a —  3-755 A ., c =  3-586 A ., a n d  a /c  =  1-047 ap p e a rs . 
A p p e a ra n c e  o f  t h e  te t r a g o n a l  sp a ce  la t t ic e  m a y  b e  e x p la in e d  b y  assu m in g  
t h a t  : (1 ) th e  h e te ro g en eo u s  [3-phase b e fo re  tr a n s fo rm a tio n  in to  a '  p asses in to  
a  hom o g en eo u s (3-phase ; (2 ) th e  r e c o n s tru c tio n  o f  th e  sp a c e -c e n tre d  [3-la ttic e  
in to  a  fa c e -c e n tre d  o n e  ta k e s  p la c e  lik e  th e  tr a n s fo rm a tio n  o f  y -iro n  in to  
a - iro n , a n d  o f  [3-brass in to  a -b ra ss . T h e  m e c h a n ism  o f  th e  n o n -d iffu sio n  
p rocess a n d  th e  d is t r ib u t io n  o f  a to m s  in  th e  sp a ce  la t t ic e s  o f  h o m o g en eo u s [3 
a n d  a '  a re  in d ic a te d .— N . A .

*X-Ray E xam ination  of Certain Copper-Zinc Alloys a t  E levated Tem pera
tures. (O w en a n d  P ic k u p .)  See p . 530.

Calcium -Brass. K en  jo  O no  (Tetsu-to-Hagane (J . Iron Steel Inst. Japan), 
1936, 22, (4), 2 7 2 -2 7 6 ).— [ I n  Ja p a n e se .]  N o  E n g lis h  su m m a ry  is g iv en .— S. G.

*M agnesium  Silicide in  85 : 15 Brass. Effect on  the  Properties. H . S . 
V a n  K lo o s te r  a n d  J .  E . H a r r is ,  J r .  (Metals and Alloys, 1936, 7, (5), 1 35 -139).—  
A  se ries  o f  a llo y  b ra sse s  w as  p re p a re d  b y  th e  a d d it io n  o f  m a g n e s iu m  silic ide 
u p  to  4 -7 %  to  a  b ra ss  o f  a p p ro x im a te ly  85 : 15 co m p o s itio n . T h e  effec t o f  th e  
a d d e d  silic ide  w a s in v e s tig a te d  b y  a  s tu d y  o f  th e  sp . g r ., h a rd n e ss , ten s ile  
s t r e n g th ,  e le c tr ic a l c o n d u c tiv ity , coo ling  cu rv es , a n d  m ic ro s tru c tu re . T h e  
a llo y  b ra sse s  a re  m u c h  h a rd e r  t h a n  th e  p u re  b ra ss  a n d  sh o w  a n  in c rease  in  
h a rd n e ss  a n d  e le c tr ic a l c o n d u c tiv ity  o n  an n e a lin g  a t  success iv e ly  h ig h e r  
te m p e ra tu re s . M a x im u m  h a rd n e s s  is  re a c h e d  a t  4 5 0 °-5 5 0 °  C. W h ile  n o  
ag e -h a rd e n in g  w as  o b se rv e d , th e  te m p e ra tu re -h a rd e n in g  a n d  th e  in c rease  in  
c o n d u c tiv i ty  o n  h e a tin g  c a n  b e  re a d ily  e x p la in e d  o n  th e  b as is  o f  th e  th e o ry  o f  
Je ffrie s  a n d  A rch e r. T h e  h a r d  p a r tic le s  o f  silic ide  t h a t  re m a in  s c a tte re d  
th ro u g h o u t  th e  b ra ss  a f te r  p ro lo n g e d  an n e a lin g  a t  h ig h  te m p e ra tu re s  p ro d u c e  
a  b ra s s  t h a t  m ig h t p o ss ib ly  b e  u se d  a s  a  b e a r in g  m e ta l ,  a n d  in  cases w h ere  
s t r e n g th , h a rd n e ss , a n d  m a c h in a b il i ty  a re  r e q u ire d .— L . A . O.

»Contributions to the Systems C opper-Zinc-Sulphur and Cuprous Sulphide- 
Zinc Sulphide-Lead Sulphide. E rw in  S tro h fe ld t  (Metall u. Erz, 1936, 33, (31), 
5 6 1 -5 7 2 ).— I n  th e  c o p p e r -z in c -s u lp h u r  sy s te m  a llo y s w ith  m o re  th a n  1%  
su lp h u r  se p a ra te  in to  la y e rs  o n  cooling , th e  b o tto m  co n sistin g  o f  a  z in c -c o p p e r  
a llo y  a n d  th e  u p p e r  o f  a  m ix tu re  o f  c u p ro u s  a n d  z in c  su lp h id es . O n  a d d it io n  
o f  m o re  su lp h u r , z in c  su lp h id e  a lo n e  is fo rm ed , th e  m e ta l  la y e r  beco m in g  p o o re r  
in  zinc  a n d  th e  su lp h id e  la y e r  r ic h e r  in  z in c  su lp h id e  ; n o  c o p p e r su lp h id e  is 
p ro d u c e d  u n til  a ll th e  z in c  h a s  b e e n  re m o v e d  f ro m  th e  m e ta l. T h e  su lp h u r  in  
th e  m e ta l  la y e r  e x is ts  a s  d e n d r i t ic  c ry s ta ls  o f  z in c  su lp h id e .— A . R . P .

»Contribution to  the  Study o î the  Effect of Annealing on the Structure, 
Brinell Hardness ( H B), Tensile Strength (R r), and E longation ( A 10) of Cold- 
Rolled 67 : 33 Brass. L . L osk iew icz  w ith  G. G o u sch lb au e r, M . N osow icz, 
Z . H a y to ,  a n d  B . P o d c z a sk i (Congrès Internat. Mines M it. Oéol., Section de 
Métallurgie, 1936, 2, 195-210  ; a n d  Rev. Met., 1936, 33, (8 ), 4 7 3 -4 8 8 ).— [In  
F re n c h .]  Cf. Met. A bs., 1935, 2, 574. S h ee ts  o f  67 : 33 b ra ss  w ere  re d u c e d  
b e tw e e n  1 a n d  6 5 %  b y  co ld -ro lling  a n d  sa m p le s w ere  su b se q u e n tly  a n n e a le d  
fo r  J ,  6 , a n d  2 0 0  h rs . a t  te m p e ra tu re s  b e tw e e n  2 0 0 °  a n d  750° C. D e te r 
m in a tio n s  w ere  m a d e  a t  e a c h  s ta g e  o f - th e  X - ra y  p a t te r n s ,  m ic ro s tru c tu re  
(g ra in -size ), B rin e ll h a rd n e ss , te n s ile  s tr e n g th , a n d  e lo n g a tio n , a n d  th e  re su lts  
a re  p re se n te d  in  a  se ries o f  ta b le s , cu rv es , a n d  th re e -d im e n s io n a l d ia g ra m s. 
T h e  effec t o f  v e ry  p ro lo n g ed  lo w -te m p e ra tu re  a n n e a lin g  (u p  to  1 2 ,800  h rs .)  a t  
3 0 0 °  C. o n  m e c h a n ic a l p ro p e rtie s  a n d  m ic ro s tru c tu re  w as to  p ro d u c e  r e 
c ry s ta lliz a tio n  a n d  g ra in -re f in e m e n t in  sa m p le s w h ich , b e in g  re d u c e d  b y  on ly  
sm a ll a m o u n ts , w ere  u n a ffe c te d  b y  a n n e a ls  o f  s h o r te r  d u ra t io n . Series o f  
t e s ts  w ere  a lso  c a rr ie d  o u t  o n  sa m p le s a n n e a le d  a t  v a r io u s  te m p e ra tu re s  befo re  
th e  s t a r t  o f  co ld -ro lling , so a s  to  re la te  th e  p ro p e rtie s  b e fo re  a n d  a f te r  re d u c tio n . 
T h e  effec ts o n  th e  m ie ro s tru c tu re , X - ra y  p a t te rn s ,  a n d  m e c h a n ic a l p ro p e rtie s  
o f  sh e e t re d u c e d  b y  4 0 % , o f  a  p re lim in a ry  a n n e a l fo r  6  h rs . a t  te m p e ra tu re s



b e tw e e n  2 0 0 °  a n d  750° C. b e fo re  a  second  a n n e a l o v e r  th e  sam e ra n g e  o f  te m 

p e ra tu re s  w as also  s tu d ie d .— J .  C . C. .
R esearch on Tungum  Alloy. J .  E .  N ew son . B . C. L aw s {Shipbuilder, 

1936 43 (322) 527).— C orresp o n d en ce  re su ltin g  fro m  a n  a r tic le  by  L . (ct. 
M et.’A bs’., th is  v o l., p . 391). N . re fe rs  to  th e  u se  o f  th e  a llo y  fo r  p ro p e lle rs  a n d  
a sk s  fo r  t e s t  d a ta  fo r  T u n g u m  in  th e  “  a s  c a s t ”  c o n d it io n ;  L . su p p lie s  th e  
d a ta  b o th  fo r  c a s t  a llo y  a n d  fo r  te s t-p ie c e s  c u t  fro m  a  p ro p e lle r .- - .) . W . JJ.

R em arks on the  Paper by Le B lanc and W ehner on Gold-Copper Alloys. 
W  B ro n iew sk i a n d  K . W eso low sk i {Ann. P hysik , 1936, [v ], 25, (8 ), 757 -7 5 8 ).—
B .’ a n d  W . re p ly  to  L e  B la n c  a n d  W e h n e r’s  c r i t ic ism s  of th e i r  annea lin g  
c o n d itio n s  (see M et. A bs., 1935, 2, 575). v . G.

*On the  Magnetic Stability of Ferro-M agnetic Iron  Alloys.—I. W . S. M essk in  
a n d  J .  M. M a rg o lin (Z . P hysik , 1936 ,101 , (7 /8 ), 4 5 6 -4 7 7 ) .-T h e  m ag n e tic  s ta b ili ty  
o f  iro n  a lloys in c rease s , in  g en e ra l, w i th  in creas in g  c o n c e n tra tio n  o l a  so lid  so lu 
t io n  a n d  b y  h o m o g e n iz a tio n  o f  th e  s tru c tu re . T h e  d eco m p o s itio n  o f  a  su p e r 
s a tu ra te d  so lid  so lu tio n  p ro d u c e s  a  co rre sp o n d in g  la rg e  d ec rease  in  th e  s ta b il i ty .  
I t  is sh o w n  t h a t  th e  c o n s ta n c y  o f  th e  p e rm e a b ility  fo r  sm a ll field  s tre n g th s  is 
a lw a y s  in c re a se d  b y  p re c ip ita tio n -h a rd e n in g . N ick e l-free  iro n  a llo y s m a y  
h a v e  a  v e ry  sm a ll in s ta b il i ty . A  th o ro u g h  in v e s tig a tio n  o f  a  series o f  com plex  
n ick e l-free  iro n  a llo y s co n ta in in g  ca rb o n , m an g an ese , a lu m in iu m , ch ro m iu m , 
co p p e r, a n d  silicon  show s t h a t  th e se  m a y  h a v e  a  lo w er in s ta b il i ty  in  a d d it io n  
t o  a  low  h y ste re s is  loss , a  h ig h  e lec tr ica l re s is ta n c e , a n d  sa tis fa c to ry  tec h n ic a l

11 »Influence of the  Conditions of Test on the  Shrinkage [of Antim onial-Lead 
and A lum inium  C a s tin g s ] .- I - I I .  O. B a u e r  a n d  H . S ieg le rsch m id t {M M  
M aterial., Sonderheft 28, 1936, 4 9 -5 3 , 9 9 -1 0 4 ).— See M et. A bs., 1935, 2 , 576,

an* The Influence of Im purities on the  Properties of Lead. IV.— Some Effects of 
A ntim ony on the  R ate  of Recrystallization of D istorted Lead. R . S. R u sse ll 
(Proc. A ustralasian In s t.  M in . M et., 1936, (101), 2 3 - 3 ^ .— T h e  r a te  o f  r e 
c ry s ta lliz a tio n  o f  e le c tro ly tic  le a d  (99-9995% ) a llo y ed  w ith  0 -0 5 %  a n tim o n y  
a f te r  d is to r t io n  b y  ro llin g  w a s  d e te rm in e d  b y  e tc h in g  th e  d is to r te d  a llo y  a n d  
p h o to g ra p h in g  th e  su rface  a f te r  s to ra g e  a t  ro o m  te m p e ra tu re  fo r  v a r io u s  tim es . 
T h e  p u re  le a d  re c ry s ta lliz e d  co m p le te ly  in  5 m in u te s , w h ereas th e  a llo y  to o k  
v a r io u s  p e rio d s  u p  to  14 d a y s  a n d  o ccasio n a lly  d iffe re n t a re a s  re c ry s ta lliz e d  
in d e p e n d e n tly  o f  o th e r s ; th is  b e h a v io u r  w as fo u n d  to  b e  d u e  to  co ring  a n d  
co u ld  b e  co m p le te ly  e lim in a te d  b y  co ld-ro lling  to  6 6 %  re d u c tio n  a n d  a n n e a lin g  
fo r  10 d a y s  a t  300° C. in  vacuo. A f te r  th is  h o m o g en iza tio n  th e  co ld -w orked  
a llo y  re c ry s ta lliz e d  in  2 h rs . a t  20 ° C. A d d itio n  o f  0 -0 5 %  a n tim o n y  to  p u re  
le a d  d id  n o t  a ffe c t th e  g ra in -s ize  a t  a n y  s ta g e  o f  th e  te s ts  ; h en ce , i t  is  co n c lu d ed  
t h a t  g ra in -s ize  is n o  c rite r io n  o f  th e  p u r i ty  o f  le a d .— A. R . P .

»The Influence of Im purities on the  Properties of Lead. V. Creep Tests on 
Electrolytic Lead and Some of Its  Alloys. R . S. R u sse ll ^ o c . A u d r t d a s m n  
Inst M in  M et., 1936, (101), 3 3 -5 6 ).— C reep  cu rv es a re  sh o w n  fo r  99 -9 9 9 5 / 0  

e le c tro ly tic  le a d  a n d  fo r  a llo y s th e re o f  w ith  0 -0 0 0 1 ,0 -0 0 0 5 , a n d  0 -0 0 5 %  silver, 
0 -0 0 5 %  b ism u th , 0 -0 5 %  a n tim o n y , 0 -0 4 %  te llu r iu m , a n d  0  05 %  zm c  u n d e r  
s tre sses  o f  2 0 0 -5 0 0  lb . / in .2. T h e  life  o f  th e  p u re  le a d  is 25 d a y s  w ith  a n  
e lo n g a tio n  o f  3 4 %  a t  5 0 0  lb . / in .2, a n d  th is  is  co n s id e rab ly  in c rease d  b y  a d d it io n  
o f  e v e n  m in u te  a m o u n ts  o f  im p u r it ie s ;  a t  350  lb ./ in .  th e  effec t o f  alloy ing  
e le m e n ts  is  re la tiv e ly  less m a rk e d . B is m u th  h a s  l i t t le  effec t a t  5 0 0  lb ./m . , b u t  
a t  2 0 0 -3 5 0  lb . / in . 2 i t s  s tre n g th e n in g  effec t is g re a te r  th a n  t h a t  o l a n y  o t tn e  
o th e r  ad d itio n s . T h e  h o m o g en ized  a n tim o n y  a llo y  do es n o t  re c ry s ta lliz e  
u n d e r  creep  co n d itio n s , w h ereas  th e  co red  a llo y  does . I  h e  te llu r iu m  a llo y  
show s a  g ra d u a lly  in c reasin g  r a te  o f  creep  a n d  c rack s  se v ere ly  a l t e r  1 2  / 0  

e lo n g a tio n . T h e  r a te  o f  c reep  o f  th e  zinc  a llo y  a t  5 0 0  lb ./ in .  is  slow er th a n  
t h a t  o f  a n y  o f  th e  o th e r  a llo y s te s te d . T h e  re su lts  o b ta m e d  w ith  v a c u u m -c a s t
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lead  w ith  a n d  w ith o u t a tm o sp h e ric  ex p o su re  su g g e s t t h a t  a tm o sp h e ric  gases 
d iffuse in to  le a d  a t  ro o m  te m p e ra tu re . T h e  r a te  o f  c reep  o f  a ir -c a s t  lead  
d ec reases w ith  in c re a s in g  c a s tin g  te m p e ra tu re .— A . R . P .

"The Influence of Im purities on the  Properties of Lead. VI.— The Influence 
of Tellurium  on the Creep R ate  of Commercial Lead. J .  N e ill  G reenw ood  a n d  
H o w a rd  K . W o rn e r  (Proc. Australasian Inst. M in. Met., 1936, (101), 5 7 -8 7 ).—  
H a rd -ro lle d  le a d  c o n ta in in g  0  01, 0 -05 , a n d  0 -1 %  te l lu r iu m  b eg ins to  so ften  
2 o r  3 d a y s  a f te r  ro llin g , th e  h a rd n e ss  e v e n tu a lly  re a c h in g  a  c o n s ta n t  v a lu e  
a f te r  a b o u t  100 d a y s  ; in  th e  case o f  th e  0 -0 5 %  te llu r iu m  a llo y  a  fu r th e r  
so ften in g  com m en ces a f te r  2 0 0  d a y s  a n d  p ro ceed s  fo r  a  f u r th e r  1 2 0  d a y s . 
A t 60° C. re c ry s ta l l iz a tio n , w h ich  ta k e s  se v e ra l w eek s a t  2 0 °  C ., is  co m p le te  
in  less th a n  30 m in u te s . C reep  te s ts  u n d e r  a  lo a d  o f  5 0 0  lb . / in . 2 m a d e  1 w eek  
a f te r  ro llin g  sh o w ed  t h a t  th e  r a te  o f  c reep  c o n tin u o u s ly  in c rease s  a s  th e  te s t  
p ro ceed s  a n d  is g r e a te r  th e  h ig h e r  th e  te l lu r iu m  c o n te n t ,  w h ic h  in d ic a te s  t h a t  
a d d it io n  o f  te llu r iu m  a p p a re n t ly  so ften s  le a d  d e s p ite  i t s  b en efic ia l e ffec t o n  
th e  te n s ile  s t r e n g th  a n d  re s is ta n c e  to  im p re ss io n . S im ila r  te s ts  m a d e  10 
w eek s a f te r  ro llin g  sh o w ed  t h a t  th e  r a te  o f  c reep  in crease s w ith  ag e in g , a n d  
th is  d iffe ren ce  is m o re  p ro n o u n c e d  th e  h ig h e r  th e  te l lu r iu m  c o n te n t .  A fte r  
26 w eeks th e  r a te  o f  c reep  is s ti l l  f u r th e r  in c re a se d , a n d  f ra c tu re  o ccu rs in  
79 d a y s  w ith  7 2 %  e x te n s io n  (0 -0 5 %  te llu r iu m )  o r  in  32 d a y s , 92-5%  e x te n s io n  
(0 -1 %  te llu r iu m ) , w h ereas  w ith  co m m erc ia l le a d  th e . e x te n s io n  is o n ly  4 -5 %  
a f te r  250  d a y s . A n n e a lin g  a t  120° C. h a s  l i t t le  effec t o n  th e  c reep  r a te  o f  
co m m erc ia l le a d  a n d  o n ly  s lig h tly  im p ro v e s  th e  b e h a v io u r  o f  te l lu r iu m - le a d  
w h ich  h a s  b een  s to re d  a t  ro o m  te m p e ra tu re . T h ese  a n d  n u m e ro u s  o th e r  te s ts  
a f te r  v a r io u s  h e a t- t r e a tm e n ts  a n d  tim e s  o f  s to ra g e  in d ic a te  t h a t  e v e n  a s  l i t t le  
a s  0 -0 1 %  te llu r iu m  h a s  a  p ro fo u n d  effec t o n  th e  b e h a v io u r  o f  le a d  u n d e r  th e  
in flu en ce  o f  p ro lo n g e d  s tre s s . I n  g e n e ra l, te llu r iu m  refines th e  g ra in -s ize  a f te r  
co ld -w o rk in g , p re v e n ts  th e  d e v e lo p m e n t o f  w o rk -h a rd e n in g  d u r in g  c reep  u n d e r  
s tre s se s  o f  5 0 0  lb . / in .2, p ro d u c e s  a n  in c rease d  g en e ra l e lo n g a tio n  in  c reep  te s ts , 
a n d  d ecreases th e  re d u c tio n  in  a r e a  a t  th e  p o in t  o f  f ra c tu re .— A . R . P .

"The A rsenic-L ead Alloys. O. B a u e r  a n d  W . T o n n  (Mitt. Material., 
Sonderheft 28, 1936, 6 1 -6 5 ).— See Met. Abs., 1935, 2 , 50 7 .— S. G.

*A M agnesium  Alloy Capable oî H eat-T reatm ent.  R o c k a e r t  (Congrès
Internat. Mines Met. Céol., Section de Métallurgie, 1936, 2, 1 7 3 -1 7 6 ; a n d  
Rev. Met., 1936, 33, (7), 4 2 7 -4 3 0 ).— [ I n  F re n c h .]  T h e  so lid  so lu b ility  o f  
a lu m in iu m  in  m a g n e s iu m  d ec reases  f ro m  12 %  a t  436° C. to  3 %  a t  ro o m  
te m p e ra tu re . A lloys in  th is  ra n g e  m a y  th u s  b e  e x p e c te d  to  sh o w  p re c ip ita t io n -  
h a rd e n in g . B e s t  re su lts  h a v e  b e e n  o b ta in e d  w ith  a  m a g n e s iu m  a llo y  co n 
ta in in g  a lu m in iu m  8-5, z in c  0-5 , a n d  m an g an ese  0 -3 % . T h is  m u s t  b e  h e a te d  
fo r  a t  le a s t  24 h rs . a t  4 2 0 °  C. to  o b ta in  a  u n ifo rm  so lid  so lu tio n . I n  th is  
c o n d itio n , th e  a llo y  h a s  a  g r e a te r  s t r e n g th , h ig h e r  d u c t i l i ty ,  a n d  h ig h e r  fa tig u e- 
s t r e n g th  th a n  a  c a s t  a llo y  c o n ta in in g  a lu m in iu m  6 , z in c  3 , m a n g a n e se  0 -3 % . 
A n  in c re a se d  s t r e n g th ,  w i th  d e c re a se d  d u c ti l i ty ,  is o b ta in e d  b y  re h e a tin g  a t  
1 0 0 °-2 0 0 °  C. to  cau se  p re c ip ita t io n .— J .  C. C.

*R ate of T ransform ation  in  Solid Solutions of M agnesium -Cadm ium  Alloys.
I .  I .  K o m ilo ff  (Thesis : Acad. Soi. U .S.S.R., Moscow), 1935, 1 -5 5 ).— [In  
R u ss ia n .]  M e a su re m e n ts  o f  th e  c h a n g e  in  e le c tr ic a l c o n d u c tiv ity  d u r in g  th e  
s e p a ra tio n  o f  M g2C d ( a t  100° C.) a n d  M gC d3 ( a t  2 0 °  C .) f ro m  q u e n c h e d  so lid  
so lu tio n s  o f  c a d m iu m  in  m a g n e s iu m  sh o w ed  t h a t  th e  r a te  o f  tr a n s fo rm a tio n  
d e p e n d s  o n  th e  co m p o s itio n , th e  r a te  b e in g  a  m a x im u m  a t  th e  e x a c t  co m p o u n d  
c o m p o s itio n , a n d  d ec reas in g  sh a rp ly  in  th e  p re sen c e  o f  excess o f  e i th e r  co m 
p o n e n t. T h e  c o m p o s it io n - ra te  o f  t r a n s fo rm a tio n  c u rv es  c o n s is ts  o f  tw o  
b ra n c h e s  in te rse c tin g  a t  th e  c o m p o u n d  co m p o s itio n s .— N . A.

"Investigation  of the  Properties of M agnesium  Alloys w ith Increased Man
ganese Content. V . O. G a g e n -T o rn  a n d  J .  A . Z e n te r  (Metallurg (Metallurgist), 
1936, (7), 8 5 -9 1 ).— [ In  R u ss ia n .]  M a n g an ese  is  b e s t in tro d u c e d  in to  m a g 
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n es iu m  b y  th e  r e a c tio n  M nC l2 +  M g =  M gCl2 +  M n, in  w h ich  u p  to  7 5 %  
o f  th e  m a n g a n e se  p asses  in to  th e  m ag n es iu m  w ith  a  loss o f  1 5 -1 8 %  o f  th e  
la t te r .  T h e  m e c h a n ic a l p ro p e r t ie s  o f  a llo y s c o n ta in in g  a lu m in iu m  1 -8 , 
c a d m iu m  1 -5 , a n d  m a n g a n e se  u p  to  1 -5%  w ere  d e te r m in e d ; th e  b e s t  a llo y  
c o n ta in e d  a lu m in iu m  2 , c a d m iu m  0-5, a n d  m an g an ese  1 % . Q u en ch e d  a llo y s 
r e s is t  s e a -w a te r  m u c h  b e t te r  th a n  a n n e a le d  a lloys. A d d itio n  o f  u p  to  4 %  
a lu m in iu m  a n d  u p  to  3 %  z in c  to  a llo y s w ith  1 -1 -5 %  m an g an ese  in c rease s  th e  
te n s ile  s tr e n g th . E lo n g a tio n  in crease s u p  to  2 %  a lu m in iu m  o r  z in c , th e n  
d ecreases. D e sp ite  th e  ra p id  coo ling  th e  so lid  so lu tio n  p a r t ly  d ecom poses 
o n  q u e n c h in g .— N . A .

Studies on the M anganese-Carbon System and on the  Carburization of 
M anganese Alloys. R . S ch en k , N . G . S c h m a h l, a n d  0 .  R u e tz  (Z. Elektro- 
chem., 1936, 42, (76), 569).— A  su m m a riz e d  a c c o u n t is g iv en  o f  th e  p re p a ra tio n  
o f  m a n g a n e se  c a rb id e , o f  th e  in c re a se d  c e m e n ta tio n  c a p a c ity  o f  a  5 0 :5 0  
m an g an ese—iro n  a llo y  o v e r  t h a t  o f  e i th e r  c o n s titu e n t  m e ta l, a n d  o f  th e  influence 
o f  a  n o n -c a rb u r iz in g  m e ta l  (co p p e r)  o n  th e  c a rb u r iz a tio n  o f  m an g an ese . 
A  b r ie f  d iscu ssio n  d ea ls  w ith  th e  m ech an ism  o f  th e  p rocess.— P . M. C. R .

*tAlloys of Iron , M anganese, and Carbon. XV.— The Ternary D iagram  and 
General Sum m ary. F .  M . W a lte rs , J r . ,  a n d  C y ril W ells (Trans. Amer. Soc. 
Metals, 1936, 24, (2), 359 -3 7 4 ).— A  su m m a ry  o f  w o rk  o n  a llo y s o f  iro n , m a n 
g anese , a n d  c a rb o n  c a rr ie d  o u t  in  th e  M e ta ls  R e se a rc h  L a b o ra to ry  o f  th e  
C arneg ie  I n s t i tu te  o f  T ech n o lo g y  (cf. Met. Abs. (J. Inst. Metals), 1932, 50, 
78, 7 9 ;  a n d  Met. Abs., 1934, 1 , 343, 3 4 4 ; 1935, 2, 578). T h e  eq u ilib riu m  
d ia g ra m  is d iscu ssed  in  d e ta il , a n d  n u m e ro u s  sec tio n s a re  sh o w n  g rap h ica lly .

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

K a r l  S ch w arz  a n d  R ü d ig e r  S to c k e r t (Monatsh., 1936, 68, (5), 3 8 3 -3 8 6 ).— T h e 
v a lu e  d e te rm in e d  a t  16° C. is M l  X 10" 5 cm .2/se co n d  c o m p a re d  w ith  a  th e o re ti 
c a l v a lu e  o f  1-01 X 10“ 5 c m .2/se co n d  c a lc u la te d  f ro m  th e  t r a n s p o r t  n u m b e r  
a ssu m in g  t h a t  s ilv e r  is  d iv a le n t  in  a m a lg a m s .— A . R . P .

*On the  Contact Potential Between Liquid Am algam s and M ercury in  a 
Vacuum. I.— Contact Potential Between Dilute Sodium Am algam s and 
M ercury. 0 .  C h a ltik ia n  a n d  M. P ro s k u rn in  (Acta Physicochimica U.II.S.S., 
1935, 4, (2), 263 -2 7 4 ).— [ I n  G erm an .]  T h e  c o n ta c t  p o te n tia l  b e tw e e n  th e  
a m a lg a m  a n d  p u re  m e rc u ry  w as d e te rm in e d  b y  u sin g  th e  a m a lg a m  o r  m e rc u ry  
a s  an o d e  a n d  a  h o t  f ila m e n t a s  c a th o d e , a n d  m e a su rin g  th e  c u r re n t. T h e  
effec t o f  c o n c e n tra tio n  fo r low  c o n c e n tra tio n s  w as in v e s tig a te d  a n d  i t  w as 
fo u n d  t h a t  th e  c o n ta c t  p o te n tia l  in c rease d  fro m  zero  a t  zero  c o n c e n tra tio n  to  
a b o u t  1 1  v . a t  0 -033%  so d iu m , a b o v e  w h ich  th e re  w as v e ry  l i t t le  ch an g e  u p  to  
0 -0 9 % , th e  lim it  o f  th e  e x p e r im e n ts .— B . C.

*The Viscosity of Sodium Am algam s. H e n ry  E . B e n t a n d  N o rm a n  B . K e e v il 
(J. Physical Ghem., 1936, 40, (6 ), 7 0 9 -7 1 4 ).— T h e  v isc o sity  o f  l iq u id  so d iu m  
a n d  s ilv e r  a m a lg a m s is fo u n d  to  b e  in d e p e n d e n t o f  tim e . N o  sc u m  fo rm s on  
so d iu m  a m a lg a m s w h e n  k e p t  in  g lass c o n ta in e rs  w h ich  h a v e  b e e n  p ro p e rly  
b a k e d  a n d  e v a c u a te d . T h e se  e x p e r im e n ts  lessen  th e  p ro b a b il i ty  t h a t  so d iu m  
a m a lg a m s a re  co llo idal.— S. G.

♦T h e  Solubility of Thorium  in M ercury. W . G eorge P a rk s  a n d  G eorge E . 
P r im e  (J. Amer. Chem. Soc., 1936, 58, (8 ), 1413-1414).— T h o riu m  is sp a rin g ly  
so lu b le  in  m e rc u ry , th e  s o lu b ility  n o t  b e in g  g re a te r  th a n  0 -014 a to m ic -%  
a t  25° C.— R . G .

Investigation of Nickel Alloys a t the Kyoto Im perial University. D aik ich i 
S a ito  (Japan Nickel Rev., 1936, 4, (2), 2 5 3 -2 6 0 ).— [ In  E n g lis h  a n d  Ja p a n e se .]  
A  b r ie f  resumí o f  som e J a p a n e se  re sea rch e s o n  n o n -fe rro u s  m e ta ls . T h e  
ra p id  c ru m b lin g  o f  75 : 25 co p p er—n ic k e l a llo y  co ins w h ils t in  t r a n s i t  w as 
in v e s tig a te d  a n d  co n s id e red  to  b e  d u e  to  p re c ip ita t io n  o f  C u20 - C u  e u tec tic  
a t  th e  g ra in  b o u n d a r ie s . T h e  effec t o f  su lp h u r  is s im ila r  (0 -0 7 % ), w hile
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a rse n ic  is b enefic ia l in  th e  p re sen c e  o f  o x y g en . C o m p a ra tiv e  co rro s io n  te s ts  
w ere  c a rr ie d  o u t  o n  a  n u m b e r  o f  m a g n e s iu m  a n d  a lu m in iu m  a llo y s.— R . G.

*A Contribution to  the  Knowledge o£ the M agnetic A nisotropy oi Poly
crystalline [Ferro-N ickel] M aterials. O tto  v o n  A u w ers  ( Wiss. Veroff. Siemens- 
Werlcen, 1936, 15, (2), 112 -1 2 3 ).— T h e  tr a n sv e rse  m a g n e to s tr ic t io n  in  f e r ro -  
n ick e ls  is  a  fu n c tio n  o f  th e  sq u a re  o f  th e  in te n s i ty  o f  m a g n e tiz a tio n , w h ereas  
th e  lo n g itu d in a l  m a g n e to s tr ic t io n  v a r ie s  d ire c tly  w ith  th e  in te n s i ty  o f  
m a g n e tiz a tio n . T h e se  fa c ts  h a v e  b e e n  u se d  in  in te rp re t in g  th e  m a g n e tiz a tio n  
cu rv es  a n d  c o n s tr ic tio n  o f  th e  h y s te re s is  lo o p s o f  h a rd -w o rk e d  a n d  p re c ip ita 
t io n -h a rd e n e d  i ro n -n ic k e l  a n d  c o p p e r - iro n -n ic k e l  a llo y s. T h e  c h a ra c te r is tic  
sh a p e  o f  th e  h y s te re s is  lo o p s is sh o w n  to  b e  d u e  to  a  p re fe rre d  p o s itio n  o f  th e  
m a g n e tiz a tio n  v e c to r .— A . R . P .

The Velocities of D ecarburization and Carburization of Iron , Nickel, and 
Cobalt in  M ixtures of CO and C 02. E . D o e h le m a n n  (Z. Elektrochem., 1936, 
42, (76), 5 6 1 -5 6 9 ).— T h e  ra te s  o f  c a rb u r iz a tio n  a n d  d e c a rb u r iz a t io n  o f  iro n , 
c o b a lt , a n d  n ic k e l fo il w ere  m e a su re d  b y  re s is ta n c e  m e th o d s  a t  9 2 0 °-9 7 0 °  C. in  
m ix tu re s  o f  c a rb o n  m o n o x id e  a n d  c a rb o n  d io x id e  o f  k n o w n  in i t ia l  c o m 
p o s itio n . T h e  r a te  o f  d e c a rb u r iz a tio n  w as fo u n d  to  b e  in d e p e n d e n t o f  th e  
c a rb o n  c o n te n t ,  a n d  to  v a r y  d ire c tly  a s  th e  to t a l  p re ssu re  fo r  c o n s ta n t  ra t io  
o f  th e  p a r t ia l  p re ssu re s  C 0 /C 0 2. A  g e n e ra l e q u a tio n  fo r  th e  r a te  o f  b o th  
re a c tio n s  is  fo rm u la te d .— P .  M . C. R .

H igh-T em perature Properties of N ickel-C obalt-Iron-B ase A ge-H ardening 
Alloys.— I .  C h a rle s  R . A u s tin  {Trans. A m er. Soc. M etals, 1936, 24, (2), 
4 5 1 -4 8 0 ).— D a ta  fo r  m e c h a n ic a l p ro p e rtie s  a t  ro o m  te m p e ra tu re s  a n d  6 0 0 °  C. 
a re  g iv e n  fo r  n ic k e l- c o b a l t - ir o n  a llo y s  m a d e  c a p a b le  o f  p re c ip ita tio n -h a rd e n in g  
b y  th e  a d d i t io n  o f  t i ta n iu m , a n d  fu r th e r  m od ified  b y  a d d i t io n  o f  ch ro m iu m . 
T h e  p re c ip ita t io n -h a rd e n in g  a t  h ig h  te m p e ra tu re s , a n d  th e  c a p a b il i ty  fo r  co ld  
w o rk -h a rd e n in g  a n d  te m p e ra tu re  so ften in g  a re  a lso  d esc rib ed , a n d  th e  re su lts  
t a b u la te d .  T h e  re su lts  a re  c o r re la te d  w ith  th e  p ro p e rtie s  o f  tw o  s ta n d a rd  
a llo y s , K o n e l (n ick e l 73 , c o b a lt  17, f e r ro - t i ta n iu m  1 0 % , a n d  K .4 2 B  (n ickel 
4 6 , c o b a lt  25 , c h ro m iu m  19, f e r r o - t i ta n iu m  1 0 % ) ;  th e  f e r ro - t i ta n iu m  c o n 
t a in e d  2 5 %  t i ta n iu m . A lloys c o n ta in in g  tu n g s te n , m o ly b d e n u m , o r  silicon  
w ere  a lso  s tu d ie d , a n d  d a t a  fo r  co m m erc ia l 80  : 2 0  n ic k e l-c h ro m iu m , a n d  
18 : 8  s ta in le ss  s te e l a re  in c lu d e d . A t  h ig h  te m p e ra tu re s  a llo y s  o f  h ig h  iro n  
c o n te n t  a re  s tro n g , b u t  sh o w  b r itt le n e ss . T ita n iu m  is u n iq u e  in  im p a r tin g  
p re c ip ita t io n -h a rd e n in g  to  th e  te r n a ry  o r  m o d ified  te r n a ry  a llo y s since silicon , 
z irc o n iu m , a n d  v a n a d iu m  h a v e  n o  su c h  effec t. T h e  w o rk -h a rd e n in g  c a p a c ity  
o f  th e  18 : 8  s ta in le ss  s te e l is  o u ts ta n d in g , b u t  te m p e ra tu re  so ften in g  occurs 
m o re  re a d ily  t h a n  w ith  th e  K .4 2 B  ty p e  o f  a llo y .— W . H .-R .

*H igh-Tem perature Properties of N ickel-C obalt-Iron-B ase Age-Hardening 
Alloys.— I I . C h arles  R . A u s tin  {Trans. A m er. Soc. M etals,  1936, 24, (3), 
4 8 1 -5 1 2 ;  d isc u ssio n , 5 1 2 -5 1 8 ).— T h e  n ic k e l-c o b a l t - iro n  a llo y s (cf. p reced in g  
a b s t ra c t )  m od ified  b y  th e  a d d i t io n  o f  t i ta n iu m , m o ly b d e n u m , ch ro m iu m , 
a lu m in iu m , tu n g s te n , a n d  v a n a d iu m  w ere  s tu d ie d  w ith  r e sp e c t to  co rrosion  
in  n o rm a l so lu tio n s  o f  n i t r ic  a n d  h y d ro c h lo ric  a c id s  a s  sh o w n  b y  in te r m it te n t  
im m e rs io n  te s ts .  I n  g e n e ra l th e  a llo y s  sh o w  a  su p e rio r  r e s is ta n c e  to  co rrosion  
in  th e  re d u c in g  (h y d ro ch lo ric )  a c id , a l th o u g h  th e  a t t a c k  is p ro g ress iv e  a f te r  
16 d a y s ’ im m ersio n . I n  n i t r ic  a c id  th e  a llo y s c o n ta in in g  c h ro m iu m  a re  
a t ta c k e d  d u r in g  th e  f irs t  24  h o u rs , a f te r  w h ic h  l i t t le  lo ss in  w e ig h t occu rs . 
A tm o sp h e ric  co rro s io n  a t  8 0 0 °-1 1 0 0 °  C. w as in v e s tig a te d , a n d  th e  sca ling  
e ffec t n o te d . M a n y  o f  th e  a llo y s h a v e  a  g re a te r  re s is ta n c e  to  h ig h - te m p e ra tu re  
o x id a tio n  th a n  18 : 8  s te e l, b u t  a t  1100° C. o n ly  th e  a llo y s  c o n ta in in g  a lu m in iu m  
a re  e q u a l o r  su p e rio r  to  n ic k e l-c h ro m iu m  a llo y s . T h e  e le c tr ic a l re s is ta n c e s  
o f  th e  a llo y s  w ere  m e a s u re d , a n d  m ic ro s tru c tu re s  a re  i l lu s t r a te d  a n d  d iscu ssed .

— W . H .-R .
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*The Specific Resistance and Tem perature Variation of Resistance of Nickel 
and Some of I ts  Alloys in  the  Annealed and U nannealed States. I .  H . T h o m as 
a n d  R . M . D a v ie s  (Phil. M ag., 1936, [v ii], 22 , (148), 6 81 -717).— T h e  follow ing 
m e ta ls  a n d  a llo y s a re  e x a m in e d  in  th e  a n n e a le d  a n d  u n a n n e a le d  co n d itio n s : 
(i) n ick e l 9 9 -2 % ; (ii) M onel m e ta l  67 : 2 8 ;  (iii) n ic k e l- iro n , 4 8 %  n ic k e l ; 
(iv) F e r ry  m e ta l, 4 4 %  n ic k e l ;  (v) B r ig h tra y , 8 0 %  n ic k e l;  (vi) G low ray , 
n ick e l 65, ch ro m iu m  15, iro n  2 0 % ;  (vii) D u llra y , n ick e l 34, ch ro m iu m  4, 
iro n  6 2 %  ; (v iii) n ic k e l-b ra ss , co p p e r 62, z inc  18, n ick e l 2 0 % . T h e  re su lts  a re  
ta b u la te d  a n d  a re  a c c u ra te  to  0 -5 %  in  th e  case o f  th e  specific re s is ta n c e , th e  
te m p e ra tu re  b e in g  m e a s u re d  to  0 -1 %  in  th e  case o f  th e  te m p e ra tu re  v a r ia t io n  
o f  re s is ta n c e . T h e  re su lts  a re  d isc u sse d  th e o re tic a lly .— W . D . J .

*Optical Constant of Copper-Nickel Alloys. N . F .  M o tt  (Phil. M ag., 1936, 
[v ii], 2 2 , (146), 2 8 7 -2 9 0 ).— T h e  v a r ia t io n  o f  th e  a b so rp tio n  coeffic ient o f  c o p p e r-  
n ick e l a llo y s w ith  c o m p o s itio n  is d isc u sse d  th e o re tic a lly  f ro m  th e  p o in t  o f  
v iew  o f  th e  q u a n tu m  th e o ry , a n d  is  re la te d  to  th e  m a g n e tic  p ro p e rtie s  o f  th e  
a llo y s .— B . 0 .

♦R ela tio n  Between Longitudinal N atural Frequency and a  Geometrical Form  
of a  M agnetostrictive Nichrome Rod. R is a b u ro  T o rik a i, S h ig en o ri H a y a s h i, 
a n d  K a z u m i K a su n o  (Denki-hydron, 1934, 22, (4), 2 2 9 -2 3 3 ).— [ I n  Ja p a n e se .]  
A n  E n g lish  a b s t r a c t  w i th  d ia g ra m  is g iv e n  in  Ja p . J .  E ng . A bs.,  1936, 14, 
107.— 8 . G .

♦Investigations on Iron-N ickel Alloys w ith a  Cubic Texture. G iin te r  W asser- 
■n a n n  (Z. M etallkunde, 1936, 28, (9), 2 6 2 -2 6 5 ).— T h e  a n is o tro p y  o f  th e  ten s ile  
p ro p e rtie s  o f  a llo y s  o f  iro n  w ith  3 0 -8 0 %  n ic k e l a f te r  co ld -ro lling  to  9 5 %  
re d u c tio n  a n d  a n n e a lin g  a t  1000° C. w as in v e s tig a te d . T h e  e lo n g a tio n  show s 
a  v e ry  p ro n o u n c e d  m a x im u m  a t  45° to  th e  d ire c tio n  o f  ro llin g  w h ich  d ecreases 
in  m a g n itu d e  w ith  in c reas in g  n ick e l c o n te n t. T h e  te n s ile  s tr e n g th  is  a t  a  
m in im u m  a t  22-5° a n d  67-5° to  th e  d ire c tio n  o f  ro llin g  a n d  show s m a x im a  a t  
0 ° , 45°, a n d  90° th e re to , th o se  a t  0° a n d  90° b e in g  m o re  p ro n o u n c e d  th e  h ig h e r 
th e  n ick e l c o n te n t. A lloys w ith  6 0 -8 0 %  n ic k e l sh o w  th e  p resen c e  o f  sp ine l 
tw in s  r e g u la rly  d is t r ib u te d  o v e r  th e  su rface  o f  th e  s h e e t ; th e se  g ro w  in  size 
a n d  co llec t to g e th e r  w ith  in c reas in g  an n e a lin g  te m p e ra tu re  o r  t im e  a n d  a re  
o r ie n te d  a lo n g  o c ta h e d ra l  p la n e s . X - ra y  e x a m in a tio n  o f  sh e e t w ith  a  cub ic  
te x tu r e  in d ic a te s  t h a t  th e  d is to r t io n  o f  th e  la t t ic e  in d u c e d  b y  se v ere  co ld -w ork  
p ro d u c e s , o n  an n e a lin g , a  s t ru c tu re  w h ich  d e v ia te s  f ro m  p u re ly  cub ic  
sy m m e try , a n d  t h a t  th is  is th e  o rig in  o f  th e  a n iso tro p y  o f  th e  m ech an ica l 
p ro p e r tie s .— A . R . P .

♦T h e  E lectrical Properties of H igh Perm eability [N ickel-Iron] W ires Carrying 
A lternating Currents. E . P . H a rris o n , G . L . T u rn e y , H . R o w e , a n d  H . G ollop  
(Proc. Boy. Soc., 1936, [A ], 157, (891), 4 5 1 -4 7 9 ).— In v e s tig a tio n s  a re  d esc rib ed  
o n  th e  v a r ia t io n  o f  effec tive  re s is ta n c e  a n d  in d u c ta n c e  o f  n ic k e l- iro n  w ires 
o f  h ig h  p e rm e a b ility  w ith  fre q u e n c y  a n d  a m p litu d e  o f  th e  a .c . u se d  fo r  th e  
m e a su re m e n t a n d  w ith  a p p lie d  m a g n e tic  fields. I t  is  sh o w n  t h a t  th e  effect 
o f  lo n g itu d in a l fie lds is  co n sid erab le , a n d  a n  a p p ro x im a te  th e o ry  o f  th is  
e ffec t is  g iven . T h e  in fluence  o f  th e  h e a t- t r e a tm e n t  o f  th e  n ic k e l- iro n  w ire  
is d iscu ssed , a n d  th e  u se  o f  h y d ro g e n  a s  a n  a tm o sp h e re  fo r  a n n e a lin g  is 
reco m m en d ed .— B . C.

♦R ela tio n  Between M agneto-Elastic Effect, In itia l Perm eability, and 
M agnetostriction of Iron-N ickel M agnetic Alloy. K in g o  M ih a ra  (Furukawa  
Denko (J. Furukaw a Elect. In d . Co.), 1935, ( Ju ly ) , 19-33  (in  J a p a n e s e ) ;  
a n d  (su m m ary ) J a p a n  N ickel Bev., 1936, 4, (2), 351 -3 5 8  (in  E n g lish  a n d  
Ja p a n e se )) .— A n  in v e s tig a tio n  co n n e c te d  w ith  th e  effect o f  e x te rn a l  m ech an ica l 
fo rce  o n  th e  m a g n e tic  p ro p e rtie s  o f  iro n -n ic k e l a llo y  w h e n  in  u se  in  fo rm s su ch  
a s  th e  cores o f  tra n sfo rm e rs .— R . G.

Some New Nickel Alloys. A . B . E v e re s t  (Coventry Eng. Soc. J ., 1936, 17,
(4), 1 0 0 -1 1 6 ; d iscu ssio n , 117-121).— A  d e sc rip tio n  o f  th e  c h a ra c te r  a n d
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p ro p e rtie s  o f  r e c e n tly  in tro d u c e d  n ic k e l a llo y s  fo r  p e rm a n e n t  m a g n e ts , h e a t-  
t r e a ta b le  M onel m e ta l, a n d  a llo y  c a s t- iro n s .— R . G.

Nickel-AUoy Magnets. A . B . E v e re s t  (Elect. Rev., 1936, 119, (3066), 
2 7 3 -2 7 4 ).— T h e  a d d i t io n  o f  c o b a lt  a n d  a lu m in iu m  to  n ic k e l- iro n  a llo y s im p a r ts  
g r e a t  m a g n e tic  h a rd n e ss , y ie ld in g  p e rm a n e n t  m a g n e ts  h a v in g  g r e a te r  m a g n e tic  
e n e rg y  p e r  u n i t  v o lu m e  th a n  h i th e r to  a v a ila b le . A p p lic a tio n s  o f  th e se  a llo y s 
a re  b rie fly  rev iew ed . A  ty p ic a l  a llo y , “  A ln ico  ”  c o n ta in s  c o b a lt  10, a lu m in iu m  
10, a n d  n ic k e l 2 0 % . T h e  re c e n t “  H o n d a  ”  a llo y s c o n ta in  c o b a lt  16 -36 , 
n ic k e l 1 0 -2 5 , a n d  t i ta n iu m  8 -2 5 % , a n d  g iv e  a  re m a n e n c e  o f  7 0 0 0  g au ss  
w ith  a  co erc iv e  fo rce  o f  840  g ilb e r t .— J .  C. C.

♦D ecom position of the  Solid Solution in  Palladium -C opper Alloys. P . S . 
B e lo n o g o v  (Metallurg (Metallurgist), 1936, (6 ), 9 2 -9 5 ).— [ I n  R u ss ia n .]  T h e rm a l 
a n a ly s is  sh o w ed  tw o  c r i t ic a l  p o in ts  in  th e  ra n g e  1 5 -3 0  a to m ic -%  p a lla d iu m , 
th e  f irs t , co rre sp o n d in g  to  th e  fo rm a tio n  o f  C u3P d , h a v in g  a  m a x im u m  a t  
610° C. a n d  th e  se c o n d  o c c u rr in g  a t  a  c o n s ta n t  te m p e ra tu re  o f  a b o u t  300° C. 
I n  th e  r a n g e  3 5 -5 0  a to m ic -%  p a lla d iu m  th e re  a re  c r itic a l p o in ts  w ith  a  
m a x im u m  a t  48 a to m ic -% . B rin e ll  a n d  S h o re  h a rd n e s s  a n d  e le c tr ic a l c o n 
d u c t iv i ty  co n firm  th e  e x is te n c e  o f  C u3P d  a n d  C u P d .— N . A .

♦C on tribu tion  to  the  System atic Theory of Affinity. L X X — On the Com
bining Pow er of Palladium  and Phosphorus. G e rd a  W ieh ag e , F rie d ric h  
W eib k e , a n d  W ilh e lm  B iltz  (w ith  K a r l  M eisel a n d  F rie d e l W iech m an n ) 
(Z. anorg. Chern., 1936, 228, (4), 3 5 7 -3 7 1 ).— T h e  sy s te m  p a lla d iu m -p h o sp h o ru s  
w as e x a m in e d  u p  to  3 5 %  p h o sp h o ru s  b y  th e rm a l,  m ic ro g ra p h ic , X - ra y , a n d  
te n s im e tr ic  m e th o d s . P d 5P  is fo rm e d  b y  a  p e r i te c t ic  r e a c tio n  a t  807° C. a n d  
p d 6p 2 by  a  s im ila r  r e a c tio n  a t  860° C. T h e  co m p o u n d s P d 3P  (d 10-83) a n d  
P d P 2 (d 9-96) m e lt  c o n g ru e n tly  a t  1047° a n d  1150° C ., re sp e c tiv e ly . T h e  
sy s te m  c o n ta in s  tw o  e u te c tic s  : t h a t  b e tw e e n  P d 5P  a n d  P d 3P  (788° C ., 6 -4%  
p h o sp h o ru s ) , a n d  t h a t  b e tw e e n  P d 5P 2 a n d  P d P 2 (795° C ., 12-33%  p h o sp h o ru s). 
U p to  4 %  p h o sp h o ru s  th e  a llo y s  a re  re la t iv e ly  to u g h  a n d  h a v e  a  s ilv e ry  
c o lo u r ; a llo y s  w ith  m o re  t h a n  7 %  p h o sp h o ru s  a re  v e ry  b r i t t le  a n d  h a v e  a  
le a d y  co lo u r.— A . R . P .

♦A geing  Phenom ena in a  Silver-Rich Copper [-Silver] Alloy. M orris C ohen 
(Metals Technology, 1936, 3, (7), 2 0  p p . ; A .I.M .M .E . Tech. Puhl. N o . 751).—  
A  s ilv e r -c o p p e r  a llo y  c o n ta in in g  8 -72%  c o p p e r w as a n n e a le d  a t  765° C. fo r  
2  h r s . ,  a n d  th e n  q u e n c h e d . S p ec im en s w ere  th e n  a g e d  a t  100°, 125°, 150°, 
175°, a n d  2 0 0 °  C ., a n d  th e  ag e in g  p ro cess w as  s tu d ie d  b y  m e a su re m e n ts  o f  
h a rd n e ss , la t t ic e  sp a c in g , e le c tr ic a l re s is ta n c e , a n d  d i l a t a t i o n ; th e  m ic ro 
s t ru c tu r e s  w ere  a lso  e x a m in e d . D efin ite  ch an g es  u n d o u b te d ly  o ccu r b efo re  
a c tu a l  p r e c ip ita t io n  ta k e s  p lace . T h e  tw o  ty p e s  o f  ag e in g  p re v io u s ly  e x p la in e d  
b y  th e  k n o t  th e o ry  a n d  th e  p r e c ip ita t io n  th e o ry  (cf. M erica , Met. Ahs. (J. Inst. 
Metals), 1932, 53, 74) a re  n o t  in  co n flic t w i th  o n e  a n o th e r . T h e  a c tu a l  ageing  
m e c h a n ism  in v o lv es  b o th  p rocesses, k n o t  fo rm a tio n  b e in g  fo llow ed  b y  
p r e c ip ita t io n . T h e  p ro cess o f  h a rd e n in g  is m o re  c o m p lic a te d , a n d  d ep en d s  
o n  h o w  f a r  k n o t  fo rm a tio n  p ro c e e d s  b efo re  p r e c ip ita t io n  se ts  in . W ith  th e  
p re se n t  a llo y  d o u b le  p e a k s  o c c u r  in  th e  h a rd n e ss—tim e  cu rv e s  below  1 6 9 °; 
t h e  f ir s t  p e a k  is d u e  to  k n o t  fo rm a tio n , a n d  th e  in te rm e d ia te  so ften in g  is d u e  to  
r e lie f  o f  s t r a in  w h e n  p re c ip ita t io n  f irs t  o ccu rs , a n d  is fo llow ed  b y  fu r th e r  
h a rd e n in g  w h e n  th e  p r e c ip i ta te d  p a r tic le s  g ro w  to  th e  c r i t ic a l  size. A bove 
169° C. p r e c ip ita t io n  o ccu rs  so r a p id ly  t h a t  th e  cu rv e s  co n s is t o f  th e  u su a l 
sin g le  p e a k .— W . H .-R .

Silver-Indium  Alloys. Notes on the  Ageing of Silver-Rich Ones. T ra c y  C. 
J a r r e t t  (Metals and Alloys, 1936, 7, (9), 229—231).— R e s u lts  o f  ag e in g  te s ts  o n  
s ilv e r  a llo y s  w ith  1, 2 , a n d  4 %  in d iu m  a re  sh o w n  g ra p h ic a lly . T h e  h a rd n e ss  o f 
th e  q u e n c h e d  a llo y s  in crease s s lig h tly  w ith  th e  in d iu m  c o n te n t  to  2 % , th e n  
d ec reases to  be low  th e  v a lu e  fo r  p u re  s ilv e r  w ith  th e  4 %  in d iu m  alloy . H e a tin g  
o f  th e  co ld -w o rk ed  a llo y s rem o v es w o rk -h a rd n e ss  a t  300° C ., a n d  p ro d u c e s  v e ry
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slow  h a rd e n in g  a t  4 0 0 °  C ., m a x im u m  h a rd n e ss  b e in g  reach ed  a f te r  140 -2 0 0  
h r s . ; th e  h a rd n e ss  o f  a ll th re e  a llo y s increases b y  a b o u t  25 R o ck w ell E  u n its  
d u r in g  th is  t r e a tm e n t .  A d d itio n  o f  in d iu m  to  s ilv e r  p ro d u ces copious tw in n in g  
in  th e  a n n e a le d  sh e e t.— A . R . P .

*The H all Effect and Some Other Physical Constants of Alloys. V.— The 
Antim ony-Silver Series. W . G. J o h n  a n d  E . J .  E v a n s  (Phil. Mag., 1936, [v ii], 
22, (147), 4 1 7 ^ 3 5 ) .— A n  a c c o u n t is  g iv en  o f  a n  in v e s tig a tio n  o f  th e  a n t im o n y -  
silv e r  sy s te m  b y  m e a su re m e n ts  o f  th e  e lec tr ica l r e s is tiv ity , te m p e ra tu re  co 
effic ien t o f  r e s is tiv ity , th e rm o e le c tr ic  pow er, d e n s ity , a n d  H a ll  coeffic ient o f  
a lloys o f  v a r io u s  co m p o sitio n s a f te r  ca re fu l a n n e a lin g . T h e  r e su lts  a re  
c o m p ared  w ith  th e  re su lts  o f  o th e r  in v e s tig a tio n s , a n d  i t  is  sh o w n  t h a t  d is 
c o n tin u itie s  in  som e o f  th e  c o n s ta n ts  o r  in  th e ir  r a te s  o f  v a r ia t io n  o ccu r a t  th e  
e u te c tic  co m p o s itio n  5 5 -03%  silver, a t  th e  co m p o s itio n  A g 3S b , a n d  a t  th e  lim it  
o f  so lid  so lu b ility  94-47%  silver.— B . C.

*The Magnetic Susceptibilities of the  Silver-Lead, Silver-A ntim ony, and the 
S ilver-B ism uth Series of Alloys. G. O . S te p h e n s  a n d  E . J .  E v a n s  (Phil. Mag., 
1936, [v ii], 22, (147), 4 3 5 -4 4 5 ).— M easu rem en ts  a re  g iv e n  o f  th e  su scep tib ilitie s  
o f  a llo y s o f  v a r io u s  com p o sitio n s o f  th e  s ilv e r - le a d , s i lv e r -a n tim o n y , a n d  
s i lv e r -b ism u th  series, b y  th e  C u rie -C h en ev e au  m a g n e tic  b a la n c e  m e th o d . 
T h e  effec ts o f  a n n e a lin g  th e  a llo y s is in d ic a te d , a n d  d isc o n tin u itie s  in  th e  
su s c e p tib ili ty -c o m p o s itio n  cu rv es  a re  sh o w n  to  co rre sp o n d  to  k n o w n  p h a se  
b o u n d a rie s .— B . C.

The Effect of Small Quantities of B ism uth and Manganese on Tin. ------ -
(Metall-Woche, 1936, (2), 2 3 -2 4 ).— L . A . O.

Bearing Metals. (F rh r .)  F . K . v o n  G oler a n d  G . S ach s (Mitt. Arbeitsbereich 
Metallgesellschaft, Frankfurt, 1935, 1 -8 ).— See Met. Abs., 1935, 2, 451.— S. G .

*Notes on the Perform ance of Bearing Metal as Determ ined from  the Results 
of Experim ents. S h in ta  M a tsu n a w a  a n d  M a to m u  I s h id a  (J. Soc. Mech. Eng. 
Japan, 1934, 37, (203), 125-131).— [ In  Ja p a n e se .]  T e s ts  w ere  c a rr ie d  o u t  in  
th e  la b o ra to ry , a n d  w ith  ro llin g  s to c k  u n d e r  se rv ice  co n d itio n s , u sin g  te s t-  
p ieces o f  im p ro v e d  d es ig n , to  d e te rm in e  th e  f r ic tio n  b e tw een  b ea rin g s  a n d  ax le  
jo u rn a ls . I t  w as fo u n d  t h a t  a  g o o d  b e a r in g  m e ta l  su rface  c a n  b e  o b ta in e d  
eas ily  a n d  in ex p en s iv e ly  b y  m ean s o f  a  n ew  fin ish ing  dev ice . T h e  difference 
in  fric tio n a l re s is ta n c e  a c co rd in g  to  th e  m e th o d  o f  fin ish ing  th e  ax le  su rface  
w as d e te rm in e d  q u a n ti ta t iv e ly , a n d  th e  r e la tiv e  m e r its  o f  th e  fin ish ing  m e th o d s  
a sc e r ta in e d . I t  w as fo u n d  t h a t  th e  f r ic tio n a l re s is tan ce  o f  th e  su sp en sio n  
b e a r in g  m e ta l  o f  a n  e lec tr ic  m o to r-c a r  lin e d  w ith  a  sm a ll piece o f  w h ite  m e ta l  
is  a b o u t  J  o f  t h a t  o f  a n  o rd in a ry  b ea rin g  m a d e  o f  g u n -m e ta l.— S. G.

Tin-Base Bearing Metals. B . P . H a ig h  (Metallurgist (S u p p t. to  Engineer), 
1 9 3 6 ,1 0 ,1 47-148).— A rev iew  a b s tra c t  a n d  d iscussion  o f  a  p a p e r  b y  F .  v . G oler 
a n d  H . P fis te r , Metallwirtschaft, 1936, 15, (15), 3 4 2 -3 4 8 ; (16), 3 6 5 -3 6 8 ; see 
Met. Abs., th is  vo l., p . 301.-—L . A . 0 .

*Rubbing and W ear of Lead-Base Babbitts. I .  V . P ic h u g in  (Dizelestroenie 
(Diesel-Building), 1936, (7), 11 -21).— [ I n  R u ssian .]  R e su lts  a re  g iv e n  o f  
w e a r  te s ts  o n  t in -  a n d  lead -b ase  b ea rin g  m e ta ls  ca rr ie d  o u t  o n  a  sp e c ia lly  
c o n s tru c te d  m ach in e  A1 a n d  o n  Z a itz e v ’s m ach in e . T h e  a llo y s te s te d  o n  
Z a itz e v ’s m a c h in e  w ere  B -8 3  ( tin  83-4, a n tim o n y  11-1, c o p p e r 5 -30% ), B o n d ra t  
( t in  10-6, a n tim o n y  10-3, co p p e r 1-94, cad m iu m  1-07, a rsen ic  0-86, le a d  75-1% ), 
T e rm ite  ( t in  5-74, a n tim o n y  14-5, co p p e r 2-90, c a d m iu m  1-94, a rsen ic  0-97, 
le a d  73-8% ), a n d  S a tc o  ( t in  2-56, le a d  95-9, ca lc ium  0-62, so d iu m  0-54, m a g n e 
siu m  0 -1 5 % ). T h e  w e a r o f  th e  lead -b ase  alloys w as co n s id e rab ly  h ig h e r  th a n  
t h a t  o f  B -8 3  a t  a ll specific p ressu res , B o n d ra t  h a v in g  th e  g re a te s t  a n d  T e rm ite  
th e  le a s t  w e a r. T h e  w e a r  o f  s te e l r in g s w as g re a te s t  w ith  S a tco  b ea rin g s  a n d  
le a s t  w ith  T e rm ite  a n d  B o n d ra t .  W ith  in creasin g  lo a d  th e  coeff. o f  fr ic tio n  o f  
a ll  th e  a llo y s w as d ecreased , be in g  low er w ith  B o n d ra t  a n d  T e rm ite  th a n  w ith  
B -8 3  a llo y . T e rm ite  g a v e  th e  b e s t re su lts  a s  re g a rd s  ru n n in g  te m p e ra tu re s  in  

N  N
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lu b r ic a te d  b ea rin g s . N o n e  o f  th e  a llo y s sh o u ld  b e  r u n  a t  a  g re a te r  specific 
p re ssu re  th a n  50  k g ./c m .a. O n  th e  A1 m a c h in e  th e  B -8 3  a llo y  sh o w ed  th e  
le a s t  loss o f  w e ig h t. T h e  w e a r  o f  th e  a rse n ic -c a d m iu m -le a d -b a se  a llo y s does 
n o t  d iffer s u b s ta n tia l ly  f ro m  t h a t  o f  B -8 3  u n d e r  lo a d s  o f  115-185  k g ./c m .2. 
T h e  b e s t  re su lts  w ere  o b ta in e d  w ith  a llo y s w ith in  th e  fo llow ing  co m p o s itio n  
ra n g e  : t i n  5-6-11-7 , a n tim o n y  10-0-15-3 , co p p e r 1-7-2-8 , a rsen ic  0-48-1-21 , c a l 
c iu m  0-99-1-87 , le a d  7 2 -7 -7 5 -3 % . B o n d r a t  a n d  T e rm ite  b u t  n o t  S a tc o  ca n  
b e  u se d  fo r  b e a r in g s  in  D iese l eng in es .— N . A .

W hat Do You K now  A bout B ab b itt?  A . H o y t  L e v y  (Machinist (Eur. 
Edn.), 1936, 80, (33), 696).— A  p le a  fo r  m o re  s tu d y  o f  th e  p ro p e rtie s  o f  B a b b i t t  
m e ta l ,  p a r t ic u la r ly  a m o n g  en g in eers .— J .  H . W .

♦C ontribu tion  to the  Knowledge of the System Iron -T ungsten . O tto  L a u d -  
g r a f  (Forschungsarbeiten iiber Metallkunde und Rontgenmetallographie, 1934,
(12), 4 6  p p . ; C. Abs., 1936, 30, 7 081).— P re v io u s  w o rk  o n  th e  sy s te m  is 
rev iew ed . A lloys w ere  m a d e  b y  m e ltin g  in  a  sm a ll in d ire c t-a rc  fu rn a c e  a n d  
s tu d ie d  b y  m icro sco p ic  a n d  X - ra y  m e th o d s . M icroscopic e x a m in a tio n  
in d ic a te d  t h a t  th e  so lid  so lu b ili ty  lin e  o f  tu n g s te n  in  iro n  in te rse c ts  th e  e u te c tic  
lin e  a t  2 3 %  tu n g s te n  a n d  t h a t  th e  e u te c tic  is  a t  3 3 %  tu n g s te n . X - ra y  s tu d ie s  
in d ic a te d  t h a t  th e  so lu b ili ty  o f  tu n g s te n  in  iro n  below  6 0 0 °  C. is sm a ll. I n  
d is a g re e m e n t w ith  A rn fe lt  (J. Inst. Metals, 1929, 42, 516) a n d  T a k e d a , 
th e  c o m p o u n d  F e 3W 2 w as fo u n d  n o t  to  b e  t r ig o n a l  b u t  h e x a g o n a l w ith  
a  =  4-73 A . a n d  c =  7-70 A . X - ra y  s tu d ie s  a lso  sh o w ed  t h a t  F e 3W 2 d i s 
so lves a lm o s t n o  iro n  o r  tu n g s te n . T h e  u p p e r  l im it  o f  ex is te n ce  o f  th e  
c o m p o u n d  w as  p la c e d  a t  1675° C. I n  a llo y s f ro m  55 to  68-3%  tu n g s te n  tw o  
ty p e s  o f  c o m p o u n d  a p p e a re d  to  fo rm , b u t  X - ra y  d if fra c tio n  p a t te r n s  show ed  
t h a t  th e y  w ere  c ry s ta llo g ra p h ic a lly  id e n tic a l. T a k e d a ’s “  X  ”  p h a se  cou ld  
n o t  b e  con firm ed . E v e n  a t  h ig h  te m p e ra tu re s  tu n g s te n  d isso lv es a lm o s t  no  
iro n .— S. G.

♦N otes on the  Solidus T em peratures [and Solid Solubility Lim its] in  the 
Systems Iron -T ungsten  and Iron-M olybdenum . W . P .  S y k es (Trans. Amer. 
Soc. Metals, 1936, 24, (3), 5 4 1 -5 5 0 ).— T h e  so lid u s c u rv e  a n d  th e  so lid  so lu b ility  
c u rv e  ab o v e  1100° C. w ere  d e te rm in e d  (b y  q u e n c h in g  m e th o d s  a n d  b y  o b se rv 
in g  th e  m e ltin g  o f  w ires) in  th e  sy s te m  i r o n - tu n g s te n  fo r  a llo y s c o n ta in in g  u p  to  
3 5 %  tu n g s te n . T h e  so lid u s  cu rv e  p asses th ro u g h  a  m in im u m  a t  1525° C. a n d  
15 %  tu n g s te n . T h e  a  so lid  so lu tio n  is fo rm e d  a t  1540° C. b y  a  p e r ite c tic  
r e a c tio n  b e tw e e n  th e  e p h a se  (F e 3W 2), a n d  iro n -r ic h  liq u id . T h e  a  so lid  
so lu b ility  lim it  d im in ish es  f ro m  32-5%  tu n g s te n  a t  1540° C. to  12 %  a t  1100° C ., 
w h ils t  e le c tr ic a l re s is ta n c e  m e a s u re m e n ts  in d ic a te  a  f u r th e r  fa ll to  b e tw een  
6  a n d  7 %  tu n g s te n  a t  7 0 0 °  C. A  s im ila r  in v e s tig a tio n  o f  th e  iro n -m o ly b d e n u m  
sy s te m  sh ow s t h a t  th e  so lid u s p asses th ro u g h  a  m in im u m  a t  1440° C. a n d  
3 6 %  m o ly b d e n u m . T h e  a  so lid  so lu tio n  is fo rm e d  b y  a  p e r ite c tic  re a c tio n  a t  
a b o u t  1455° C ., b e tw e e n  th e  z p h a se  (E e3M o2) a n d  liq u id , a n d  th e  a  so lid  so lu 
b i l i ty  lim it  d im in ish es  f ro m  3 6 %  m o ly b d e n u m  a t  1430° C. to  b e tw e e n  3 a n d  5 %  
a t  700° C.— W . H .-R .

♦Z inc-B ase Alloys as Substitutes [for O ther Metals]. A r th u r  B u rk h a rd t  
(Z. Metallkunde, 1936, 28, (10), 2 9 9 -3 0 8  ; a n d  (a b rid g e d )  Light Metals Research, 
1936, 5, (6 ), 140 -1 4 1 ).— T h e  e q u ilib r ia  a t  th e  z in c  e n d  o f  th e  b in a ry  sy s te m s  
a lu m in iu m -z in c  a n d  c o p p e r-z in c  a n d  in  th e  te r n a ry  c o m e r  o f  th e  c o p p e r -  
a lu m in iu m -z in c  sy s te m  h a v e  b e e n  e s ta b lish e d  b y  th e rm a l, m ic ro g ra p h ic , 
a n d  p rec isio n  X - ra y  m e th o d s . T h e  so lid  so lu b ility  o f  a lu m in iu m  in  zinc  
is 0 -0 5 %  a t  ro o m  te m p e ra tu re  a n d  a  m a x im u m  o f  0 -8 %  a t  380° C ., a n d  
t h a t  o f  co p p e r in  zinc  0 -3 %  a t  ro o m  te m p e ra tu re  a n d  2 -7 %  a t  th e  p e r ite c tic  
te m p e ra tu re  (424° C.). S e p a ra tio n  o f  th e  a lu m in iu m - o r  c o p p e r-ric h  c o n 
s t i tu e n t  fro m  s u p e rs a tu ra te d  so lid  so lu tio n  re su lts  in  a n  e x p a n s io n  w h ich , 
h o w ev er, is  g re a te r  in  th e  d ire c tio n  o f  th e  c ax is  t h a n  in  t h a t  o f  th e  a  ax is  in  
th e  c o p p e r a llo y s. I n  th e  te r n a ry  sy s te m  th e  m a x im u m  so lid  so lu b ility
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( e x tra p o la te d )  is c o p p e r 3-4, a lu m in ium  1-6% , t h a t  a t  300° C. is co p p er 2-6, 
a lu m in iu m  1 -2 %  a n d  t h a t  a t  2 0 ° 0 . c o p p e r 0 -6 - 0 -8 , a lu m in iu m  0 - l - 0 -2 %  ; 
hen ce  te r n a ry  a llo y s w ith  4 %  a lu m in iu m  a n d  u p  to  0 -7 %  co p p er b eh av e  
sim ila rly  o n  ag eing  to  co p p er-free  a llo y s. T h e  te r n a ry  e u te c tic  p o in t  is 370° C., 
a lu m in iu m  7, c o p p e r 4 %  a n d  th e  4 -p h a se  re a c tio n  (3 ^  a  +  (3' +  s  occurs 
a t  270° C. N u m e ro u s  cu rv e s  a re  g iv e n  sh ow ing  th e  ch an g es in  le n g th  o f  
te s t-p ie c e s  w h ic h  o ccu r d u r in g  a g e in g  o f  a llo y s  w ith  4 %  a lu m in iu m , u p  to
2-7%  c o p p e r a n d  0  o r  0 -0 4 %  m ag n es iu m . A s a  r e su lt  o f  th e se  s tu d ie s  th re e  
a llo y s o f  te c h n ic a l  im p o rta n c e  h a v e  b e e n  d e v e lo p ed  (a) w i th  a lu m in iu m  4  
a n d  c o p p e r 2 -7 %  w h ich  h a s  a  h ig h  te n s ile  a n d  im p a c t s t r e n g th  a n d  underg o es 
re la tiv e ly  sm a ll ch an g es  d u r in g  p ro lo n g ed  s to ra g e , (6 ) th e  a lre a d y  w ell-know n  
d ie -c a s tin g  a llo y s o f  th e  Z a m a k  ty p e , a n d  (c) th e  a llo y  Z L 3 co n ta in in g  co pper 
0 -4 -0 -7 , a lu m in iu m  4 , a n d  m a g n es iu m  0 -0 4 % . B y  su ita b le  h e a t- t r e a tm e n t  o f  
Z L 3 th e  v o lu m e  ch an g es  in  th is  a llo y  ca n  b e  re d u c e d  to  0 -0 1 -0 -0 5 %  a n d  th e  
te n s ile  s t r e n g th  ra ise d  to  41—43 k g ./m m .2. I n  th is  s ta te  th e  y ie ld -p o in t is 
3 5 -3 8  k g ./m m .2, e lo n g a tio n  1 0 -1 5 % , re d u c tio n  in  a re a  4 5 -5 5 % , B rin e ll 
h a rd n e ss  9 5 -1 0 5 , im p a c t  s t r e n g th  3 0 -3 5  c m .-k g ./m m .2, a n d  sh e a r  s tr e n g th  
2 5 -3 5  k g ./m m .2, v a lu e s  w h ich  a re  su p e rio r  to  th o se  o f  L a u ta l  a n d  a s  goo d  as, 
o r  b e t t e r  th a n ,  th o se  o f  2  : 4 0  : 58 le a d e d  sc rew  b rass . Z L 3 c a n  b e  u se d  fo r 
e x tru s io n  o r  d ie -cas tin g , is re a d ily  m a c h in e d  a n d  d r ille d  w ith  s u ita b ly  a d ju s te d  
to o ls , a n d  is ea s ily  p o lish ed  to  a  h ig h  lu s tr e .— A . R . P .

Failure  of Small E lectric Motors and Accessories [Zinc-Base Die-Castings].
 (B rit. Engine Boiler and Elect. Insurance Co. Tech. S e p .,  1935, 93-9 6 ).—
A m o n g  th e  fa ilu re s  d isc u sse d  a re  th o se  o f  d ie -cas tin g s  m a d e  f ro m  a  z in c-b ase  
a llo y  c o n ta in in g  a h im in iu m  a n d  u se d  fo r  th e  b a c k  o f  e le c tr ic a l in s tru m e n ts ,  
su c h  a s  a m m e te rs  a n d  v o ltm e te rs . I t  is  c o n c lu d ed  t h a t  th e  c rack s  a n d  d is 
in te g ra tio n  w h ich  o ccu r r e s u lt  f ro m  th e  u n s ta b le  n a tu r e  o f  th e  a llo y , w h ich  is 
p ro n e  to  in te rg ra n u la r  co rro s io n , a n d  t h a t  th is  su sc e p tib ili ty  is in c re a se d  b y  
th e  p resen c e  o f  m o is tu re .— J .  W . D .

Effect of Small Traces of Tin and Lead on Zinc-Base Die-Cast Alloys. ------ -
(Metalgram  (A pex  S m eltin g  C o.), 1936, (16), (16a ) ;  B ull. B .N .F .M .R .A . ,  
1936, (92)).— (16) d e a ls  w ith  th e  effec ts o f  0 -0 0 2 -0 -0 2 0 %  t in  o n  d ie -c a s t a llo y s 
N o . 3  (z inc  (9 9 -9 9 +  % )  w ith  a lu m in iu m  4-10, a n d  m ag n es iu m  0 -0 4 % ), a n d  
N o . 5  (z inc  w ith  a lu m in iu m  4-10, c o p p e r  1-0, a n d  m ag n es iu m  0 -0 3 % ), in  th e  
a s -c a s t s ta te ,  o n  th e  te n s ile  s t r e n g th , e lo n g a tio n , a n d  im p a c t  s t r e n g th  b e fo re  
a n d  a f te r  ex p o su re  to  w a te r  v a p o u r  a t  9 5 “, a n d  d im en sio n a l s ta b il i ty  o n  
e x p o su re  to  w a te r  v a p o u r . (16a) d ea ls  s im ila r ly  w ith  th e  effec ts o f  0 -0 0 7 -  
0 -0 2 0 %  le a d .— S. G.

Zinc-Base Die-Casting Alloys. E . T . R ic h a rd s  (M etall-Woche, 1936, (4), 
6 2 -6 3 ;  (7), 123).— P re p a ra tio n , p ro p e rtie s , a n d  uses a re  d iscu ssed .— A . R . P .

*The M utual Solubility of Carbides of H igh Melting Metals. L . P . M olkov  
a n d  V . V . Y ic k e r (Vestnick Metallopromishlennosti (Messenger M etal In d .) , 
1 9 3 6 ,16, (8 ), 7 5 -8 8 ).— [ I n  R u ss ia n .]  T h e  m ix e d  c a rb id e  p o w d ers  w ere  p re ssed  
in to  ro d s  w h ic h  w ere  s in te re d  a t  1 5 0 0 °-2 0 0 0 °  C. a n d  e x a m in e d  b y  X -ra y s . 
T h e  re s u lts  sh o w ed  t h a t  T iC  fo rm s so lid  so lu tio n s  a t  20° C. w ith  u p  to  82-2%  
W C , 8 5 %  M o2C, a n d  4 0 %  C r3C2, a n d  a  c o n tin u o u s  se ries o f  so lid  so lu tio n s  w ith  
V C . W C  a n d  M o2C d isso lv e  o n ly  sm a ll a m o u n ts  o f  T iC ; C r3C2 d isso lves 
a b o u t  1 0 %  T iC ;  M o2C d isso lves a b o u t  5 3 %  W C ; V C  d isso lv es a b o u t  7 6 %  
M o2C o r  W C . Q u a te rn a ry  sy s te m s  c o n ta in in g  5 0 -5 8 %  T iC , 6 -9 %  M o2C, 
2 2 -2 8 %  W C , a n d  2 2 -5 %  V C  a re  hom o g en eo u s a n d  h a v e  th e  V C la t t ic e . 
M e lts  c o n ta in in g  2 1 + D %  T aC , 4 0 - 0 %  M o2C, a n d  3 9 -6 0 %  W C  h a v e  th e  T aC  
la t t ic e . I n  m e lts  w ith  a  1 :  1 o r  1 :  2 m o le c u la r  r a t io  o f  T aC  a n d  W C 
la t t ic e s  o f  b o th  c o n s t itu e n t  p h a s e s  w ere  fo u n d .— D . N . 8 .

*M echanical Properties of Special Steels and N on-Ferrous M etals a t Low 
Tem peratures. B . S m irn o v  a n d  V . C h e rn ja k  (Metallurg (Metallurgist), 1936,
(8 ), 8 8 -1 0 3 ).— [ In  R u s s ia n .]  R e su lts  o f te s ts  a re  g iv e n  fo r  b rasses ( I ) :
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co p p e r 58-9, z in c  38-7, a n d  le a d  1-5%  ; ( I I )  : co p p e r 57-14, z inc  40 -75 , le a d
0-69, iro n  0 -9 0 % , a n d  tra c e s  o f  m a n g a n e se , a t  ro o m  te m p e ra tu re  a n d  — 185° C. ; 
a n d  a lso  fo r  D u ra lu m in  (c o p p e r 4-33, m a g n e s iu m  0-12, iro n  0 -84, m a n g a n e se
0 -64% ) a t  ro o m  te m p e ra tu re , — 18° a n d  — 183° C. T h e  re s u lts  a re  s u m 
m a riz e d  below  :

Material. . Temperature,
° 0 .

Tensile
Strength,

Kg./mm.2.
Elongation,

% •
Shrinkage,

%•
Brinell

Hardness.

o//o
Resistance,
Kg./cm.2.

r 20 42-45 25-7 47-0 94 5-95
l -  183 58-0 36 32-35 124 ’ 5-32

+  20 36-5 22-3 19-9 94 5-23
1 -  183 50-8 26-9 19-2 113 5-18
' +  20 40-42 14-46 27-8 92 4-11

D u ra lu m in  . i -  18 43-5 17-5 26-8 104 4-56
-  183 51-6 20-24 21-2 114 4-57

— N . A .
♦M odulus of E lasticity  of Certain Definite In term etallic  Compounds. A lb e r t 

P o r te v in  a n d  L é o n  G u ille t (F ils )  (Cornpt. rend., 1936, 203, (3), 2 3 7 -2 3 9 ).—  
T h e  m o d u lu s  o f  e la s t ic i ty  o f  c e r ta in  b o m o p o la r  a llo y s , h a v in g  co m p o s itio n s  
r e p re se n tin g  o r  a p p ro x im a tin g  to  th o se  o f  m e ta llic  c o m p o u n d s  w ere  in v e s ti 
g a te d . T h e  m e th o d s  u se d  w ere  e i th e r  R o lla n d  a n d  S o rin ’s sy m p a th e tic  
p e n d u lu m  o r  f ix ed  (encastrée) b e n d in g , th e  fix in g  b e in g  effec ted  w ith o u t 
la te r a l  s tre s s . T h e  a llo y s  s tu d ie d  w ere  C u 31S n 8 (Cu =  68 -0 0 %  b y  w eig h t), 
C u9A14 (C u =  84 -2 5 % ), CuZn«, (C u =  18-16% ), C u Z n  (C u =  47 -2 2 % ), 
A g 3S b  (A g =  6 8 -0 0 % ), a n d  M gZ n2 (Z n  =  8 2 -0 0 % ). T h e  re s td ts  sh o w ed  t h a t  
th e re  a p p e a re d  to  b e  2 classes o f  d e fin ite  co m p o u n d s : (1) th o se  w hose  m o d u lu s  
fo llow s a p p ro x im a te ly  th e  ru le  o f  m ix tu re s , su c h  a s  C uZ n, A g 3S b , a n d  M gZ n2, 
c lassed  a s  h o m o p o la r  b y  B e rn a l  (M et. A bs. (J. In s t.  Metals), 1929, 42, 417), 
a n d  SnM g2, c la ssed  a s  ion ic  b y  th e  sa m e a u th o r ;  (2) th o se  w hose  m o d u lu s  
co n s id e ra b ly  ex cee d s  t h a t  g iv en  b y  th e  ru le  o f  m ix tu re s , su c h  a s  C u6Z n 9, 
C u9A14, w h ich  a re  h o m o p o la r . T h e  co m p o u n d  C uZ n6 in d ic a te d  b y  B ro n iew sk i, 
J a b lo n s k i,  a n d  M aj (M et. A bs.,  th i s  v o l., p . 115) is  in  th is  c a te g o ry .— J .  H . W .

fT h e  Flow of Alloys in  Connection w ith M axwell’s R elaxation  Theory. 
(G u b k in .)  See p . 585.

A Therm odynam ic Extension of the  Diffusion E quation. [Application of 
the  E quations to  the  System Gold-Nickel.] U . D e h lin g e r  (Z. P hysik ,  1 9 3 6 ,102,

(9 /1 0 ), 6 3 3 -6 4 0 ).—I t  is sh o w n  t h a t  F ic k ’s law  ~  =  — is a  sp ec ia lized  fo rm  

o f  th e  g e n e ra l d iffu s io n  e q u a tio n  =  — A ~ ,  a n d  m a y  be  o b ta in e d  f ro m  i t
Ot OA

b y  s u b s t i tu t in g  fo r  th e  free  e n e rg y  F,  t h e  a p p ro p r ia te  v a lu e  fo r  a n  id ea l 
m ix tu re . T h e  g e n e ra l e q u a tio n  c a n  b e  u se d  a lso  in  th e  c a lc u la tio n  o f  d iffu s io n  
in  n o n - id e a l m ix tu re s  w h e n  th e  d e p en d en c e  o f  F  o n  c o n c e n tra tio n  is t a k e n  in to  
a c c o u n t  b y  th e  in tro d u c t io n  o f  a c t iv i t ie s  o r  a c t iv i ty  co effic ien ts. T h e  eq u a tio n s  
d e d u c e d  a re  a p p lie d  to  th e  sy s te m  g o ld -n ic k e l.— P . W . R .

♦R e la tio n  Between th e  Diffusion R ate  of M etals and the Crystallographic 
Direction (Diffusion Anisotropy). V . B u g a k o w  a n d  N . B re g n e v a  (Zhurnal 
Tehnicheslcoy F iz ik i  (J. Tech. Physics), 1935, 5 , (9), 1632-1637).— [ I n  R u ss ia n .]  
T h e  r a te  o f  d iffu s io n  o f  m e rc u ry  in to  c a d m iu m  a n d  z in c  s ing le  c ry s ta ls  in  th e  
d if fe re n t c ry s ta llo g ra p h ic  d ire c tio n s  w a s  s tu d ie d ;  in  b o th  cases th e  r a te  is 
a  m a x im u m  p a ra lle l to  th e  b a sa l p la n e , a n d  m in im u m  p e rp e n d ic u la r  th e re to , 
b u t  th e  d iffe ren ce  b e tw e e n  th e  tw o  ra te s  d ec reases  a s  th e  te m p e ra tu re  is 
in c re a se d  u p  to  2 0 0 °  C. T h e  d iffu s io n  of c o p p e r in to  z in c  s ing le  c ry s ta ls  
fo llow s a  s im ila r  co u rse .— N . A.
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*Dependence of the Diffusion Coefficient of Metals on Grain-Size. Y . B uga-
k o w  a n d  F . R ib a lk o  (Zhurnal Tehnicheskoy F iz ik i  (J. Tech. Physics), 1935, 
5, (10), 1 729-1734).— [ In  R u ss ia n .]  M e a su re m e n ts  o f  th e  r a te  o f  e v a p o ra tio n  
o f  z inc  a t  7 0 0 ° -9 0 0 °  C. f ro m  a -b ra s s  s ing le  c ry s ta ls  a n d  f ro m  p o ly c ry s ta llin e  
spec im en s w ith  a v e ra g e  g ra in -s izes o f  0-13 m m ., 0-37 m m ., a n d  0-48 m m ., 
show ed  t h a t  th e  d iffu s io n  coeffic ien t (D) o f  z inc  in crease s sh a rp ly  w ith  decrease  
in  g ra in -s ize  e sp ec ia lly  in  th e  t r a n s i t io n  f ro m  a  m ono- to  a  p o ly c ry s ta llin e  
sp e c im e n ; th u s  a t  7 0 0 °  C. fo r  a  s in g le -c ry s ta l D  =  0 -06  X 10-2 a n d  fo r  a  
sp e c im en  w ith  0-13 m m . g ra in -s ize  D  =  2-3 X 10-2. A t  h ig h e r  te m p e ra tu re s  
th is  d iffe ren ce  is re d u c e d . A n  e x p la n a tio n  o f  th e  o b se rv e d  p h e n o m e n a  a n d  
a  c o m p a riso n  w ith  re su lts  o b se rv e d  fo r  th e  e le c tro ly tic  c o n d u c tiv i ty  a re  g iv en .

— N . A .
♦C hem ical H eterogeneity of Solid Solutions in  Cast Alloys. P . C h e v e n a rd  

a n d  X . W a c h e  (Bull. Assoc. Tech. Fond., 1936, 10, (5), 1 52 -165).— M a n y  so lid  
so lu tio n s  a re  h e te ro g en eo u s , b u t  w h ils t  c e r ta in  p ro p e rtie s  a re  o n ly  s lig h tly  
a ffe c ted  sin c e  th e  a v e ra g e  p ro p e r t ie s  a re  re v e a le d , o th e r  p ro p e rtie s , te n a c i ty  
a n d  c o r ro d ib ility  fo r  e x a m p le , g iv e  v a lu e s  re p re se n tin g  th e  w e a k e s t p o r tio n s . 
F o r  a  sc ien tific  s tu d y  o f  p ro b lem s o f  h e te ro g e n e ity  to  b e  f ru i tfu l , q u a n t i ta t iv e  
m e th o d s  m u s t  b e  a p p lie d , a n d  th e  m o re  u su a l m e th o d s  o f  a p p ro a c h  a re  a ll 
q u a li ta t iv e . T h e rm o m a g n e tic  tra n s fo rm a tio n s  c a n  be  u se d  in  c e r ta in  c a s e s ; 
e.g. fe rro -n ic k e ls . T h e  v a r io u s  d eg rees o f  se g re g a tio n  a n d  th e i r  m ech an ism  
a re  d e sc rib e d , a n d  th e  in flu en ce  o f  h e a t - t r e a tm e n t  o n  th e m  is d iscu ssed . 
B y  th e rm o -m a g n e tic  m e a su re m e n ts , cu rv es  ca n  b e  p lo t te d  w h ich  sh o w  th e  
a m p li tu d e  a n d  e x te n t  o f  th e  la c k  o f  u n ifo rm ity . C om plex  a u s te n ite s  w ere 
chosen  fo r  s tu d y , b u t  th e  p r in c ip le s  c a n  be  a p p lie d  to  a ll  a llo y s o f  s im ila r  
c o n s titu t io n , a n d  i t s  sign ificance  in  re la t io n  to  th e  h a rd e n in g  p h e n o m e n o n  o f  
c o p p e r -b e ry lliu m  a n d  s im ila r  a llo y s, a n d  to  in te rc ry s ta llin e  co rro s io n  is 
m e n tio n e d . T h e  p ra c tic a l  im p o rta n c e  o f  se cu rin g  h o m o g e n e ity  to  se cu re  
ch em ica l a n d  m e c h a n ic a l s ta b il i ty  is  o b v io u s .— J .  E . N .

♦P roperties of Metallic Solutions. I.— Theoretical. V . K . S em en ch en k o  
(Zhurnal Fizicheskoy K h im ii  (J. P hys. Chem.), 1936, 7, (4), 5 0 1 -5 0 8 ).— [In  
R u ss ia n .]  I n  cases o f  m u tu a l  s o lu b ility  a n d  su rface  p h e n o m e n a , th e  b e h a v io u r  
o f  th e  so lu te  is d e te rm in e d  b y  th e  d ifference  b e tw e e n  tw o  q u a n ti t ie s ,  one  
re fe rr in g  to  th e  so lv e n t a n d  th e  o th e r  th e  so lu te , w h ich  S . calls “  g en e ra lized  
m o m e n ts .”- L iq u id  m e ta l  co n s is ts  o f  io n s, th e  p o te n tia l  e n e rg y  o f  w h ic h  is 
p r im a rily  d e te rm in e d  b y  th e i r  r e la t io n  to  th e  su r ro u n d in g  e le c tro n ic  a tm o - 

E Z
sp h e re , a n d  m  =  —  m a y  b e  t a k e n  a s  th e  “  g en e ra lized  m o m e n t,”  w here

E  =  4 -774 x  10-10, Z  is th e  v a le n c y  o f  th e  io n , a n d  r th e  ion ic  ra d iu s . E x p re s 
sions a re  d e r iv e d  fo r  th e  su rfa c e  te n s io n  a n d  lim itin g  su rface  a c t iv i ty . D e te r 
m in a tio n s  o f  th e  su rface  te n s io n  o f  d if fe re n t m e ta l  a m a lg a m s co n firm  th e  
th e o ry . P ro b le m s c o n n e c te d  w ith  th e  m o d ific a tio n  o f  a llo y s a n d  th e  m u tu a l  
so lu b ility  o f  m e ta ls  a re  e x a m in e d  f ro m  th e  th e o re tic a l  p o in t  o f  v iew .— N . A.

♦P roperties  of Metallic Solutions. II .— Surface Tension of Am algam s.
B . P . B e rin g  a n d  N . L . P o k ro v s k iy  (Zhurnal Fizicheskoy K h im ii  (J. Phys. 
Chem.), 1936, 7, (4), 5 0 9 -5 1 7 ).— [ In  R u ss ia n .]  M e asu rem en ts  o f  th e  su rface  
te n s io n  o f  m e rc u ry  g a v e  v a lu e s  o f  410 d y n e s /c m . in  vacuo a n d  465  d y n e s /c m . 
in  h y d ro g e n . V alu es w ere  a lso  o b ta in e d  fo r  th e  su rface  te n s io n  o f  a m a lg am s 
co n ta in in g  u p  to  0 -2 %  o f  th e  a lk a li  m e ta ls , a lk a lin e  e a r th  m e ta ls , a n d  som e 
o f  th e  h e a v y  m e ta ls .— N . A .

Surface Phenom ena and Properties of Alloys. V . K . S em en ch en k o  
(Zvetnye M etalli (Non-Ferrous Metals), 1936, (6), 92-100).-— [ In  R u ssian .]  
See a b s t ra c t  ab o v e  (Zhurnal Fizicheskoy K h im ii,  1936, 7, (4), 5 0 1 -5 0 8 ).— N . A.

On Polym orphous and M agnetic Transform ations. S. S. S ch te in b e rg  
(Metallurg (Metallurgist), 1936, (9), 6 -1 0 ).— [ In  R u ss ia n .]  I t  is p o in te d  o u t 
t h a t  m a g n e tic  a s  o p p o se d  to  p o ly m o rp h o u s  tra n s fo rm a tio n s , d o  n o t  re p re se n t



s t ru c tu r a l  p h a se  t ra n s fo rm a tio n s . M ag n e tic  t r a n s fo rm a tio n  ta k e s  p la c e  in  
a  h o m o geneous p h a se , c o n tin u o u s ly  th ro u g h o u t  a  w id e  te m p e r a tu re  r a n g e  a n d  
is su b je c te d  to  th e  la w  o f  p h a s e  e q u ilib r ia . E x a m p le s  a re  g iv en .— -N. A .

♦T h e  M echanism  of Precipitations and T ransform ations [in  Alloys]. U lric h  
D e h lin g e r (Arch. Eisenhiittenwesen, 1 9 3 6-1937 , 10, (3), 1 0 1 -1 0 5 ; d iscu ssio n , 
105 -1 0 7 ).— I n  tr a n s fo rm a tio n s  in  so lid  a llo y s t h e  e q u ilib r ia  o n ly  a p p ro x i
m a te ly  co n fo rm  to  th e  p h a s e  r u l e ; b e tw e e n  th e  b e g in n in g  a n d  e n d  o f  a  
r e a c tio n  th e r e  a re  v a r io u s  in te rm e d ia te  s ta g e s . F o r  e x a m p le , in  th e  h a rd e n in g  
o f  s u p e rs a tu ra te d  so lid  so lu tio n  a llo y s  p r e c ip ita t io n  m a y  o ccu r in  th r e e  w ay s . 
I n  th e  h a rd e n in g  o f  c o p p e r -a lu m in iu m  a llo y s  a t  ro o m  te m p e ra tu re  th e  
in c re a se  in  h a rd n e s s  ta k e s  p la c e  w ith o u t  a n y  o f  th e  so lu te  a to m s  leav in g  th e  
l a t t i c e ; th e y  a p p e a r  to  fo rm  co m p lex es w ith in  th e  s t ru c tu r e  o f  th e  bas ic  
l a t t ic e  w h ic h  a re  b ro k e n  u p  o n ly  b y  h e a tin g  a t  130° C ., a t  w h ic h  te m p e ra tu re  
v is ib le  p re c ip i ta t io n  f irs t  o ccu rs . O n  h e a tin g  s u p e rs a tu ra te d  b e ry ll iu m -  
c o p p e r  a llo y s  p r e c ip ita t io n  m a y  o c c u r in  e i th e r  o f  tw o  w a y s ; in  a llo y s w h ich  
h a v e  b e e n  h o m o g en ized  a f te r  co ld -w o rk  p r e c ip ita t io n  s ta r t s  a lo n g  th e  g ra in  
b o u n d a r ie s  a n d  p ro c e e d s  in w a rd s  a t  a n  in c re a s in g  r a te ,  i.e. t h e  p re c ip ita t io n  
is a u to - c a ta ly t ic a l ly  a c c e le ra te d , w h e re a s  in  a llo y s  w h ic h  h a v e  b e e n  q u e n c h e d  
a f te r  c a s tin g  p re c ip i ta t io n  ta k e s  p la c e  m o re  slow ly  a n d  is m o re  u n ifo rm  
th ro u g h o u t  th e  g ra in . A  th e o re tic a l  e x p la n a tio n  o f  th e se  d if fe re n t ty p e s  o f  
p r e c ip ita t io n  is a d v a n c e d .— A .  R . P .

The Application of the  Q uantum  Theory of Metals to  the  Phase Equi
librium  in  Alloys. S . T . K o n o b e je w s k i (A nn . P hysik ,  1936, [v ], 26, (2), 9 7 -  
115).— F ro m  e x is tin g  d a ta  o n  th e  s t ru c tu r e  a n d  ra n g e  o f  s ta b i l i ty  o f  p h a se s  
o f  th e  H u m e -R o th e ry  ty p e  i t  is  c o n c lu d ed  t h a t  th e se  p h a se s  c a n n o t c o r re c tly  
b e  c o n s id e red  a s  ch em ica l c o m p o u n d s w ith  s to ic h e io m e tric  form ulae b u t  on ly  
a s  t r u e  in te rm e ta llic  p h a se s  o f  v a r ia b le  co m p o s itio n . T h e  co n d itio n s  o f  
h e te ro g en eo u s  e q u ilib r iu m  o f  tw o  so lid  so lu tio n s  a re  d e te rm in e d  o n  th e  bas is  
o f  th e  q u a n tu m  th e o ry . T h e  a p p lic a tio n  o f  th e  th e o ry  to  th e  c a lc u la t io n  o f  
th e  co u rse  o f  th e  so lu b ility  c u rv e  (a -p h a se )  g iv es re s u lts  w h ic h  ag ree  w ell 
q u a li ta t iv e ly  w ith  th e  e x p e r im e n ta l  re su lts .— v . G .

Equilibrium  Between M olten M etals and Slags. W . K r in g s  (Z. Metall- 
kunde, 1934, 26, 2 4 7 -2 4 9 ).— T h e  a p p lic a b il i ty  o f  th e  law  o f  m a ss  a c t io n  is 
in v e s tig a te d  in  th e  case  o f  a  fe rro u s  m e ta l- s la g  sy s te m  a n d  o f  th e  sy s te m s  
c o p p e r - p h o s p h o r u s - o x y g e n  a n d  m a n g a n e se  -  p h o sp h o ru s  -  o x y g en . T h e  
s ta b il i ty  o f  c e r ta in  c o m p o u n d s in  th e  l iq u id  s ta te  is sh o w n  to  d iv e rg e  m a rk e d ly  
f ro m  th e  e x p e c te d  v a lu e s .— P . M . C. R .

•[The N ature of In term etallic  Phases of Variable Composition. N . W . 
A geew  (Izvestia  Sektora Fiziko-Khimicheskogo A na liza  (A n n . Sect. Analyse  
P hys.-C him .), 1936, 8 , 1 7 5 -2 0 0 ).— [ I n  R u ss ia n .]  S o lid  so lu tio n s , b o th  
a to m ic  a n d  m o le c u la r , a re  d isc u sse d . T h e  e x is te n c e  o f  th e  l a t t e r  in  m e ta llic  
sy s te m s  is n o t  c o n firm ed  b y  th e  a v a ila b le  e x p e r im e n ta l  d a ta .  I n te rm e ta l l ic  
p h a se s  c a n  b e  d iv id e d  in to  th o se  w ith  a  c o n g ru e n t  m e ltin g  p o in t  (d a lto n id es)  
a n d  th o se  w ith o u t  (b e rto llid e s ). D a lto n id e s  c a n  b e  m e ta llic , m e ta llo -h o m o - 
p o la r , a n d  m e ta llo -io n ic , a c c o rd in g  to  th e  n a tu r e  o f  th e  b o n d s . B e rto llid es  
g e n e ra lly  b e lo n g  to  th e  m e ta llo -h o m o p o la r  ty p e .— -N. A .

The Topology of the  D iagram  of Chemical Equilibrium . N . S . K u rn a k o w  
(Izvestia Sektora F iziko-Khimicheskogo A n a liza  (A nn . Sect. A nalyse  Phys.- 
Chim.), 1936, 8, 1 5 -5 5 ).— [ I n  R u s s ia n .]  See M et. A hs., th is  v o l., p . 302.

— -N. A .
♦Topological Properties of Phase  D iagram s. A . B . M lo d z eev sk iy  (Izvestia  

Sektora Fiziko-Khimicheskogo A n a liza  (A nn . Sect. A nalyse  Phys.-C him .), 
1936, 8, 5 7 -6 8 ).— [ I n  R u ss ia n .]  T h e  in v e s tig a tio n  is a  c o n tin u a tio n  o f  th e  
w o rk  o f  N . S . K u rn a k o w  (p rec ed in g  a b s tra c t) .  A n  a t t e m p t  is m a d e  to  e s ta b lish  
a  r e la tio n sh ip  b e tw e e n  th e  g e o m e tr ic a l e le m e n ts  o f  th e  d ia g ra m  a n d  c o rre 
sp o n d in g  d e fin ite  p h a se  e q u ilib r ia .— N . A .
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The Melting Point D iagram  oî Poly-Com ponent Systems.—I-IV . Y o sh io
K o n ish i (Kogyo Kwagalcu Zasshi (J . Soc. Chem. In d . Ja-pan), 1936, 39).— [ In  
J a p a n e se , w ith  E n g lis h  a b s t r a c t  in  su p p le m e n ta l b in d in g , p p . 2 0 9 -2 1 0 b .]  K . 
h a s  d e v ised  a  m e th o d  w h e re b y  th e  ch an g e  o f  a  p ro p e r ty  (e.g. t h e  m e ltin g  
p o in t)  w ith  c o m p o s itio n  in  sy s te m s  o f  2 o r m o re  c o m p o n e n ts , u n d e r  specified  
e x p e r im e n ta l co n d itio n s , m a y  b e  re p re se n te d  b y  r e c ta n g u la r  co -o rd in a te s . 
T h e  m e th o d  is d e sc rib e d  a n d  illu s tr a te d .— S. G .

*X-Ray Methods for Ternary Systems. (A n d ersen  a n d  J e t t e . )  See p .  531.
Complex Methods for the  Study of Metallic Alloys. L é o n  D lo u g a tc h  

(Congrès In ternat. M ines M ét. Céol., Section de Métallurgie, 1936, 2, 315-321  
(in  F re n c h )  ; a lso  Rev. M et.,  1936. 33, (10), 612-618  ; a n d  (in  R u ssia n ) 
Metallurg (Metallurgist), 1936, (1), 115-128).— T h e  a d o p tio n , a s  a  p rin c ip le  
o f  re se a rc h , o f  “  com p lex  m e th o d s ,”  in  w h ich  sev era l p ro p e rtie s  o f  th e  sa m e  
m a te r ia l  a re  s tu d ie d  a t  th e  sa m e  tim e , is  d iscussed . R efe ren ce  is m a d e  to  a  
n u m b e r  o f  e x am p les  o f  th e  su ccessfu l u se  o f  “  com plex  m e th o d s  ”  in  m e ta l 
lu rg ic a l re sea rch .— J .  C. C.

On the Q uantum  Theory of the  Dependence of the M agnetization Curve on 
Tem perature. N . A k u lo v  (Z. P hysik , 1936, 100, (3 /4 ), 197—204). M a th e 
m a tic a l.— P . W . R .

II I .—STRUCTURE
(M e ta llo g ra p h y ; M a c ro g ra p h y ; C ry s ta l S tru c tu re .)

(Continued from pp. 457-459.)

* Grain Orientation and Growth in Rolled Sheet [Recrystallization Diagram s 
of A lum inium  and Copper]. O tto  D a h l a n d  F ra n z  P a w le k  (Z. M etallkunde, 
1936, 28 , (9), 266 -2 7 1 ).— C om p le te  re c ry s ta lliz a tio n  d ia g ra m s fo r  99-6%  
a lu m in iu m  a n d  p u re  co p p e r h a v e  b een  c o n s tru c te d . T h e  a lu m in iu m  d iag ram  
show s t h a t  a  coarse  g ra in  is o b ta in e d  b y  a n n e a lin g  a t  ab o v e  6 0 0 °  C. a f te r  a  
3 - 6 %  re d u c tio n  b y  co ld -ro lling , a n d  a n  e x tra o rd in a r i ly  co arse  g ra in  on  
a n n e a l i n g  a t  ab o v e  550° C. a f te r  m o re  th a n  7 0 %  re d u c tio n . T h e  re c ry s ta l 
liz a t io n  d ia g ra m  o f  co p p e r is  m o re  com plex  th a n  t h a t  o f  a lu m in iu m , b u t  v e ry  
coarse  g ra in  g ro w th  is o b ta in e d  o n  an n ea lin g  a t  a b o v e  9 0 0 °  C. a f te r  m ore 
th a n  8 0 %  re d u c tio n  a n d  o n ly  re la tiv e ly  la rg e  g ra in s  a f te r  3 -6 %  r e d u c t io n ; 
m in im u m  g ra in -s ize  is o b ta in e d  b y  an n ea lin g  a t  6 0 0 °  C. a f te r  9 8 %  re d u c tio n . 
T h e  50  : 50  iro n -n ic k e l a llo y  a lso  a cq u ire s  a  v e ry  la rg e  g ra in  a f te r  an n ea lin g  
se v e re ly  co ld -w orked  m a te r ia l  a t  h ig h  t e m p e r a tu r e s ; in  a ll th re e  cases th e  
g ra in s  exceed  100 cm .2 in  a re a , b u t  o n ly  in  th e  cases o f  co p p e r a n d  ir o n -  
n ick e l a llo y  is a  re g u la r  o r ie n ta t io n  p ro d u ced . W ith  a lu m in iu m  th e  larg e  
g ra in s  a re  fo rm ed  irre g u la r ly  f ro m  th e  [112] re c ry s ta lliz a tio n  te x tu re . B rass 
does n o t  show  th is  coarse  c ry s ta l  g ro w th . A lloy ing  o f  ev en  sm a ll a m o u n ts  o f  
o th e r  m e ta ls  w ith  co p p e r ch an g es th e  ro llin g  a n d  re c ry s ta lliz a tio n  te x tu r e  a n d  
p re v e n ts  th e  coarse  c ry s ta lliz a tio n .— A . R . P .

*The Crystallization of T ernary Eutectics. A . A . B o tc h v a r  a n d  K . V . G orev  
(Izvestia  Sektora Fiziko-Khimicheskogo A naliza  (A nn . Sect. Analyse Phys.- 
Chirn.), 1936, 8 , 2 8 3 -2 9 0 ).— [ I n  R u s s ia n .]  T h e  te rn a ry  e u te c tic s  l e a d - t in -  
ca d m iu m , b is m u th - le a d -c a d m iu m , a n d  b is m u th - t in -c a d m iu m  w ere  s tu d ie d . 
F o rm a tio n  o f  c ry s ta l  n u c le i in  a ll th re e  p h a se s  o f  a  te r n a ry  e u te c tic  does n o t  
ta k e  p la c e  s im u lta n e o u s ly , b u t  g ra d u a lly . M e ta ls  e n te r in g  in to  th e  co m 
p o s itio n  o f  th e  e u te c tic s  m a y  b e  p la c e d  in  o rd e r  o f  th e ir  s e p a ra tio n  a s  fo llow s : 
c a d m iu m , le a d , t in ,  b ism u th . U n d e r  g iv en  c o n d itio n s  c a d m iu m  a p p a re n tly  
h a s  th e  la rg e s t a n d  b is m u th  th e  sm a lle s t n u m b e r  o f  c ry s ta l  n u c le i. C adm ium  
h a s  th e  g r e a te s t  a n d  b is m u th  th e  lo w es t r a te  o f  l in e a r  c ry s ta l  g ro w th .

— N . A.



The Theory of Crystal Growth. R . K a isch ew  (Z. P hysik ,  1936, 102 19/101 
6 8 4 -6 9 0 ).— M a th e m a tic a l.— P . W . R . ^  { 1 ’’

On the P reparation  of Sections for the  Microscopic Exam ination  of 
A lum inium  and Its  Alloys. E . K a p e m ic k  (A lu m in iu m , 1936, 18, (9), 4 3 3 -  
435).— M o u n tin g , p o lish in g , a n d  e tc h in g  p ro c e d u re s  a re  d esc rib ed .— A. R . P  

♦M icroscopical M etallography of A lum inium  Bronzes. C. P a n se r i  (A llu-  
minio, 1935, 4, (1), 3 -5 0 ).— P . d escrib es th e  c h a ra c te r is tic s  o f  th e  p r in c ip a l 
m e ta n o g ra p h ic  re a g e n ts  u se d  fo r  th e  c o p p e r-ric h  a llo y s (b ro n zes, b rasses), 
a n d  th e  p ra c tic a l  d ifficu lties w h ich  p re v e n t  th e m  f ro m  b e in g  g e n e ra lly  u se d  in  
th e  m e ta llo g ra p h y  o f  th e  a lu m in iu m  b ro n zes. A lth o u g h  m a n y  o f  th e se  
re a g e n ts  c a n  g iv e  g o o d  re su lts  fo r  a  c e r ta in  ty p e  o f  a lu m in iu m  b ro n ze , non e  
c a n  b e  u se d  sa fe ly  in  e v e ry  case. T h e  p h e n o m e n o n  o f  p a s s iv ity , e x h ib ite d  
b y  a lu m in iu m  b ro n zes , is  e x p e rn n e n ta l ly  v erified , a n d  a  r e a g e n t su g g e ste d  to  
o b v ia te  i t  is  a  d ilu te  a q u e o u s  so lu tio n  o f  h y d ro flu o r ic  a n d  n i t r i c  a c id s  
(n itr ic  a c id  100 c .c ., h y d ro flu o r ic  a c id  5 0  c .c ., w a te r  750 c.c.). T h e  effec t o f  
th is  r e a g e n t  is i l lu s t r a te d  b y  m a n y  p h o to m ic ro g ra p h s . T h e  effect o f  v a rio u s  
re a g e n ts  w a s  te s te d  o n  m a n y  a lu m in iu m  b ro n zes, b in a ry  o r  com plex  a n d  
p h o to m ic ro g ra p h s  a re  g iv e n  o f  ty p ic a l  ex am p les . T h e  305  p h o to m ic ro g ra p h s  
g iv e n  b y  P .  c a n  th e re fo re  b e  u se d  as  a  g u id e  in  t h e  m e ta llo g ra p h y  o f  th e s e  alloys. 
A  few  p e c u lia r itie s  o f  b in a ry  b ro n zes  o f  h ig h  p u r i ty  a n d  o f  co m m erc ia l p u r i ty  
a r e  d isc u sse d  a n d  i l lu s tr a te d .  T h e  in fluence  o f  v a n a d iu m  o n  th e  b in a ry  
9 0  : 10 a lu m in iu m  b ro n zes  is  a lso  m e n tio n e d .— J .  K .

♦M icroscopical Study of Surface Modification Produced by Mechanical
Polishing of Brass. P .  J a c q u e t  ( J .  chim. physique, 1936, 33, (3) 2 2 6 -2 3 1 )__
E le c tro d e p o s itio n  o f  co p p e r o n  b ra s s  (66-7 : 33-3) w h ich  h a s  b e e n  p o lish ed  
(1) m e c h a n ic a lly  w ith  e m e ry  fo llow ed  b y  a lu m in a , o r  (2) b y  th e  sa m e  t r e a tm e n t  
fo llow ed  b y  e le c tro ly tic  p o lish in g , p re v io u s ly  d e sc rib e d  (see M et. A hs., 1935, 2, 
446), show s t h a t  in  (2) th e  d e p o s ite d  c o p p e r c o n tin u e s  u n c h a n g e d  th e  s tr u c tu r e  
o f  th e  b ra ss , w h ils t  in  (1) th e  d e p o s ite d  c o p p e r is  f in e ly  c ry s ta llin e  a n d  does 
n o t  c o n tin u e  th e  b ra ss  s tr u c tu r e . T h is  is  ta k e n  a s  ev id en ce  t h a t  m ech an ica l 
p o lish in g  p ro d u c e s  a  su rface  m o d ific a tio n  to  a  d e p th  e s t im a te d  v isu a lly  a t
4  x  10 3 m m . T h ese  re su lts  a re  d isc u sse d  in  co n n ec tio n  w ith  th e  w o rk  o f  
L ees (M et. A hs., th is  v o l., p p . 2 8 8 ,4 6 8 ) w h o  s tu d ie d  th e  B e ilb y  la y e r  b y  e le c tro n  
d if fra c tio n  te c h n iq u e .— W . D . J .

♦N otes on E tching and Microscopical Identification of the  Phases Present 
in  the  Copper-Zinc System. J .  L . R o d d a  (M etals Technology, 1936, 3 (6)
5  p p . ; A .I .M .M .E .  Tech. P uhl. N o . 746).— T h e  y  a n d  s p h a se s  in  th e  co p p er— 
z in c  sy s te m  m a y  b e  d is tin g u ish e d  b y  a n o d ic  e tc h in g  in  a  17 %  a q u e o u s  so lu tio n  
o f  ch ro m ic  o x id e  (C r0 3). A t  c u r re n t  d en s itie s  ab o v e  1-5 a m p ./ in .2, th e  
y -p h a se  is  a t ta c k e d , b u t  n o t  th e  e -p h a s e ; a t  low  c u r re n t  d e n s itie s  th e  o rd e r  o f  
a t t a c k  is rev e rsed . T h e  7)-p h ase  is a t ta c k e d  u n d e r  b o th  co n d itio n s .

— W  H  -R
♦T h e  Preparation  of Tin and Tin Alloys for Microscopic E xam ination. H ' J

T a ffs  (J. Roy. Microscop. Soc., 1936, [iii], 56, (3), 3 0 0 -3 0 6 ).— C h a ra c te ris tic s  
of sea lin g  w a x , g o laz , p ice in , su lp h u r , S p ence  m e ta l, fu sib le  a lloys, a n d  
B a k e lite  a s  m o u n tm g  m a te r ia ls  a re  rev iew ed . A c id -h a rd e n e d  B a k e lite  h a s  
been  fo u n d  m o s t  sa t is fa c to ry  fo r  m o u n tin g  w ires, p la te s , a n d  s im ila r  sec tio n s 
g iv m g  a  h a r d  m o u ld in g  w h ic h  a d h e re s  w ell a n d  does n o t  re q u ire  th e  u se  o f  

i Ao7 t e i nP e ra tu re s  01 p re ssu res . A  m ix tu re  o f  B a k e lite  re s in  so lu tio n  w ith  
10 /0 o f  sp e c ia l a c id -h a rd e n in g  so lu tio n  is p o u re d  in  th e  m o u ld  w ith  th e  
sp e c im en , h e a te d  fo r  § h r . a t  4 0 ° -4 5 °  C. a n d  th e n  fo r  1 -1 4  h rs . a t  60° C. 
P re l im in a ry  p o lish in g  is d o n e  b y  m a c h in e  w ith  h e a v y  m a g n e s iu m  o x id e  o r  
b y  h a n d  w ith  “  S ilvo  ”  o n  se lv y t, a n d  f in a l p o lish in g  b y  h a n d  o n  a  s tr e tc h e d  
se lv y t  c lo th  so a k e d  in  b en zen e , im p re g n a te d  w ith  fine a lu m in a  m a d e  b y  
ca lc in in g  a m m o n iu m  a lu m  fo r 6 -8  h rs . a t  1000° C ., a n d  lu b r ic a te d  w ith  w a te r , 
i h e  a c tio n  o f  v a r io u s  e tc h in g  re a g e n ts  is  b rie fly  o u tlin e d .— J .  C. C.
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♦Influence oi a  Third E lem ent on the  S tructure of Zinc Alloys w ith Iron, 
Nickel, and Cobalt. J .  C zochra lsk i a n d  C. N iew iad o m sk i ( Wiadomości 
Instytutu Metalurgji i Metaloznawstwa (Warszawa), 1936, 3, (3), 116-118).—  
[ In  P o lish , w i th  F re n c h  su m m a ry .]  A d d itio n  o f  so d iu m , l i th iu m , copper, 
m e rc u ry , c a d m iu m , a n tim o n y , le a d , silver, m an g an ese , ch ro m iu m , t in ,  a n d  
ca lc iu m  to  a llo y s o f  z in c  w ith  u p  to  1 %  o f  iro n , c o b a lt , o r  n ick e l h a s  n o  effect 
o n  th e  s t ru c tu re . A d d itio n  o f  3 -5 -8 %  a lu m in iu m , h o w ev er, co n sid erab ly  
m odifies th e  s t r u c tu r e  a n d  im p ro v e s  th e  p ro p e rtie s . T h e  b e s t  m ech an ica l 
p ro p e rtie s  a re  o b ta in e d  w ith  7 -5 -8 %  a lu m in iu m  a n d  a b o u t  0 -5 %  o f  iron , 
c o b a lt , o r  n ick e l, th e  n ic k e l a llo y , fo r  ex am p le , h a v in g  a  ten s ile  s tr e n g th  o f
23-6 k g ./m m .2, a n  e lo n g a tio n  o f  2 -6 % , a n d  a  B rin e ll h a rd n e ss  o f  64-6.— A . R . P .

♦Investigations oi the Structure of Resistance W elds in L ight Metals. H a n s  
R o h rig  a n d  E lfr ie d e  K a p e m ic k  (Z. Metallkunde, 1936, 28, (9), 2 8 1 -2 8 9 ; 
d iscu ssio n , 289).— T h e  re su lts  o b ta in e d  in  a  series o f  te s ts  d es ig n ed  to  e lu c id a te  
th e  m ech an ism  o f  th e  s p o t w eld in g  o f  a lu m in iu m  a llo y s a re  sh o w n  in  a n  
in s tru c tiv e  se ries o f  m acro - a n d  m ic ro g rap h s . W h e th e r  w eld in g  o ccu rs  b y  
sim p le  re c ry s ta lliz a tio n  o r  b y  jo in in g  o f  th e  tw o  p a r ts  in  th e  p la s tic  ran g e  
is d e te rm in e d  b y  th e  p re ssu re  a p p lie d , b y  th e  re s is ta n c e  o f  o x id e  film s, a n d  b y  
th e  c u r re n t  d e n s ity  u se d . I n  w elds m a d e  in  D u ra lu m in  th e  line o f  th e  w eld  
w as b r ig h te r  t h a n  th e  su r ro u n d in g  m e ta l, in d ic a tin g  t h a t  a  te m p e ra tu re  in  th e  
so lid  so lu tio n  ra n g e  h a d  b een  o b ta in e d ; e tc h in g  te s ts  show ed  a  h ig h e r  co ncen 
t r a t io n  o f  co p p e r in  th e  w eld  th a n  in  th e  bas is  m e ta l, a n d  th e  p resen ce  o f  b ro k e n  
p a r tic le s  o f  CuA12 in  th e  reg ions a d ja c e n t  to  th e  w eld  in d ic a te d  t h a t  th e  
te m p e ra tu re  h a d  n o t  exceed ed  550° C. T h e  o x id e  film s o n  th e  m e ta l  su rfaces 
f irs t  a ssu m e  a n  u n d u la tin g  fo rm  a n d  th e n  b re a k  d ow n , a llow ing  th e  m e ta l  to  
u n i t e ; a t  th e  sa m e  t im e  th e  o x id e  a n d  th e  m o re  fu s ib le  c o n s titu e n ts  te n d  
u n d e r  c e r ta in  co n d itio n s  to  b e  fo rc e d  o u t  o f  th e  w e ld  fo rm in g  a  e u tec tife ro u s  
r in g  ro u n d  th e  jo in t .  I t  is  co n c lu d ed  t h a t  th e  w eld ing  te m p e ra tu re  is in  th e  
reg io n  o f  525°-548° C.— A . R . P .

The Structure of Thin Evaporated Metal Film s on Rock-Salt. L . B riick  
(Ann. Physik, 1936, [v ], 26, (3), 233 -2 5 7 ).— F ilm s  o f  m e ta l  e v a p o ra te d  o n  to  
ro c k -sa lt  in vacuo a c q u ire  a  p re fe rre d  c ry s ta l  o r ie n ta t io n  a t  a  c e r ta in  
te m p e ra tu re  c h a ra c te r is tic  o f  th e  m e ta l. T h is  o r ie n ta t io n  is d e te rm in e d  b y  
th e  n a tu r e  o f  th e  m e ta l  a n d  th e  su b s tra te .— v . G.

Method for D eterm ining Crystal Orientations in  Metallic Thin Film s. M . M. 
U m a n sk iy  a n d  V . A . K r ilo v  (Zhurnal Eksperimentalnoy i Teoreticheslcoy 
Fiziki (J. Exper. 'I'heoret. Physics), 1936, 6, (7), 6 8 4 -6 9 0 ).— [ In  R u ssian .]  
T h e  q u a n t i ta t iv e  c h a ra c te r is tic  o f  th e  d eg ree  o f  o r ie n ta t io n  is th e  cu rv e  o f 
d is tr ib u tio n  o f  th e  se c tio n  o f  th e  th re e -d im e n s io n a l p o la r  fig u re  b y  a  p la n e . A 
m e th o d  is g iv e n  fo r  c o n s tru c tin g  th e  d is tr ib u tio n  cu rv e  b y  co m p arin g  th e  
r e la tiv e  in te n s itie s  o f  th e  D eb y e  lin es. A  c a lc u la tio n  is g iv en  a n d  a  cu rv e  
c o n s tru c te d  fo r  th e  d is tr ib u tio n  o f  c ry s ta ls  in  a  cad m iu m  film  o b ta in e d  b y  
v a p o r iz a tio n  in  a  h ig h  v a c u u m .— N . A .

♦E lec tro n  Diffraction Investigation of the S tructure of Thin Metal Films. 
M . M. U m a n s k iy  a n d  V . A . K rilo v  (Zhurnal Eksperimentalnoy i Teoreticheskoy 
Fiziki (J. Exper. Theoret. Physics), 1936, 6, (7), 691 -6 9 9 ).— [ I n  R u ssian .]  
E x a m in a tio n  o f  th e  s t ru c tu re  o f  th in  film s show ed  t h a t  co p p e r, n ick e l, m o ly b 
d e n u m , a n d  tu n g s te n  (o b ta in e d  b y  e v a p o ra tio n  in  a  h ig h  v a c u u m ) h a v e  th e  
n o rm a l la t t ic e , w h ereas  w ith  s im ila r  film s o f  m ag n es iu m , iro n , z inc , a n d  
c a d m iu m  a n  o r ie n te d  c ry s ta lliz a tio n  w as o b se rv ed : T h e  c ry s ta l  size (10-6-
10-7 cm .) a p p e a rs  to  b e  re la te d  to  th e  m e ltin g  p o in t  o f  th e  m e ta l. T h e  s tru c tu re  
a n d  size o f  th e  c ry s ta ls  do  n o t  ch an g e  w ith  lap se  o f  tim e .— N . A.

♦A  Study of Oxide Film s on Metal Surface w ith Cathode R ay Diffraction.
I.— Cu and Its  Alloys. S h izuo  M iy ak e  (Sci. Papers. Phys. Ghem. Res. Tokyo, 
1936, 29, (636), 167 -178).— [ In  E n g lish .]  See also  Met. Abs., th is  v o l., p . 148. 
E le c tro n  d iffra c tio n  m e th o d s  w ere  u se d  to  s tu d y  th e  su rface  film s fo rm ed  on



co p p e r a n d  i ts  a llo y s w h e n  h e a te d  (a) in  a n  e lec tr ic  fu rn a c e  a t  2 0 0 ° -9 0 0 °  C 
an(i  o x id iz in g  flam e o f  a  g a s  b u rn e r . T h e  a llo y s in v e s tig a te d

iUCo/ ^ ? - SS’ a lu m in iu m  b ro n z e s  (2 -1 0 %  A l), b e ry lliu m  b ronzes
(1 -1 5 %  B e), a n d  b in a ry  co p p e r a llo y s c o n ta in in g  7 %  o f  t in ,  m a n g an ese , 
n ick e l, a n d  m a g n e s iu m , re sp e c tiv e ly . O n  p u re  co p p e r, a n d  th e  a llo y s w ith  
t in ,  m a n g a n e se , m ag n e s iu m , a n d  n ick e l, a  film  o f  cu p ro u s  o x id e  C u „ 0  is fo rm ed  
a t  low  te m p e ra tu re s  (2 0 0 °  C), a n d  a  c u p r ic  o x id e  film  a t  h ig h e r  te m p e ra tu re s . 
B e low  550  C. th e  c u p ric  o x id e  film  g iv es th e  CuO  “  th r e e  r in g s  ”  p a t te r n  
d e sc rib e d  b y  T h o m p s o n  (J  In s t .  M etals, 1930, 44, 480) a n d  M u riso n  (Met. 
A bs.,  1934, 1, 114), b u t  ab o v e  6 0 0 °  C. th e  n o rm a l p a t t e r n  o f  te n o r i te  is 
o b ta in e d . I n  a ll  th e s e  a llo y s sca lin g  o r  flak in g  o f  th e  su rface  film  o ccu rs, 
i n  th e  a llo y s  w ith  zm c , a lu m in iu m , a n d  b e ry lliu m  th e  su rface  la y e r  co n sists  
o i o x id es  o f  th e  a llo y in g  e le m e n t, w h ich  p r e v e n t  f u r th e r  a c t i o n ; in  su c h  
cases c u p ric  o x id e  is n o t  o b se rv e d , a n d  sca lin g  is p re v e n te d  o r  d im in ish ed .

♦C alcu la tion  of the  Compressibility Coefficients of Crystals. V . S h d a n o W Z . 
P h ys ik ,  1936, 101, (1 /2 ), 8 6 -9 2 ).— A ssu m in g  th e  M orse fu n c tio n  a p p lic a b le  to  
c ry s ta ls  o f  a n y  ty p e ,  th e  c o m p re ss ib ility  coeffic ients o f  m e ta llic , ion ic , a n d  
h o m o p o la r  c ry s ta ls  a re  c a lc u la te d  a n d  fo u n d  in  s a t is fa c to ry  a g re e m e n t w ith  
e x p e r im e n t. T h e  o th e r  e la s tic  c o n s ta n ts  o f  a  c ry s ta l  m a y  b e  c a lc u la te d  in  a  
s im ila r  m a n n e r .— P . W . R .

♦T h e  Lattice Constants of Very Pure  A lum inium . A . le v in s  a n d  M . S tra u -  
m a n is  (Z. physikal. Chem., 1936, [B ], 33, (4), 2 6 5 -2 7 4 ).— A lu m in iu m  c o n ta in in g  
o n ly  0 -0 0 1 4 %  im p u r i ty  h a s  a  =  4-04143 ±  0 -0 0 0 0 2  A . a t  25° C. T h e  c a l
c u la te d  coeff. o f  e x p a n s io n  b e tw e e n  25° a n d  47° C. is  23-13 x  1 0 - .  v . G .

♦X -R a y  D eterm ination  of Coefficients of Therm al Expansion of Beryllium  
and Tin. G. P .  K o so la p o v  a n d  A . K . T ra p e z n ik o v  (Zhurnal Eksperim entalnoy
i 1 eoreticheskoy F iz ik i  (J. E xper. Theoret. Physics), 1936, 6, (6), 5 7 7 -5 8 3 ). -
[ In  R u ss ia n .]  c a n d  a  fo r  b e ry lliu m  a n d  t i n  w ere  d e te rm in e d  b y  X - ra y s  a t  
d if fe re n t te m p e ra tu re s . T h e  c a lc u la te d  coefifs. o f  e x p a n s io n  a r e : b e ry lliu m  
“ M_= 1-04 X 1 0 - ,  M 0  x  1 0 - ,  a n d  1-31 x 10— ; a ± =  1-50 X 1 0 - ,  1-54 x ’ 
10 , a n d  1-57 X 10 5 ; fo r  th e  te m p e ra tu re  ra n g e s  18 °-2 2 0 °, 18 °-3 2 0 ° a n d  
18 -4 5 4 °  C ., r e sp e c tiv e ly ;  t in ,  in  th e  ra n g e  2 3 °-1 5 0 °  C „ a „  =  2-2 X ’l 0 -  
a n d  a±  =  4-66 X 10—.— N . A.

♦S tru c tu re  of Plastically  Deformed Crystals According to the  Laue P a tte rns
II. Plastically  Stretched M agnesium  Single Crystals. A . K o m a r  a n d  M . 
M o ch a lo v  (Zhurnal Eksperim entalnoy i  Teoreticheskoy F iz ik i  (J. E xper. Theoret. 
Physics), 1936, 6, (7), 7 0 0 -7 0 4 ).— [ I n  R u ss ia n .]  Cf. M et. Abs., th is  vo l., 
p . 255 . T h e  p re se n c e  o f  th e  d ia p a so n  o f  th e  i i „  re flec tio n s o f  M o ra d ia t io n  
f ro m  th e  (0001) p la n e  o f  sing le  c ry s ta l  m ag n es iu m  s tre tc h e d  1 0 % , a n d  o f  

ta i ls  o n  th e  L a u e  d ia g ra m s, is  d u e  to  th e  h e te ro g e n e ity  ca u se d  b y  th e  
r e g u la r  d is t r ib u t io n  o f  d is to r te d  a re a s  w h ich  m a y  b e  re p re se n te d  a s  a  m osa ic  
b e n d in g  o f  s lip -p la n e s  a ro u n d  a n  a x is  p e rp e n d ic u la r  to  th e m .— N . A .

*X-Ray E xam ination  of the  Equilibrium  D iagram  of the A lum inium -L ith ium  
Alloys and the  S tructure of the  Compound AlLi. (K o m o v sk iy  a n d  M ak sim o v  1 
See p .  505. '

♦System  A lum inium -M agnesium -Z inc. (R ied e re r .)  See p. 506.
♦S uperla ttice  Phenom ena in  Nickel-Arsenic Alloys. F .  L a v e s  (Forischr 

M m . K n s t .  Petr., 1935, 19, 3 3 -3 7 ;  C. A bs.,  1936, 30, 7499).— Cf. M et. Abs., 
1935, 2, 378 . R o ta tio n -  p h o to g ra p h s  o b ta in e d  w ith  te t r a g o n a l  N i,A s , 
(m a u c h e r ite )  g iv e  a  =  3*45, c =  21*7 A ., w i th  a  su p e rp o se d  tw o -d im e n sio n a l 
s u p e r la t t ic e  h a v in g  a —  6-9 A .— S. G.

E xam ination  of the  T herm al T reatm ent of M agnetic A lum in ium - 
“ H r ° n  Alloys. L . V e re sh a g in  a n d  G . K u rd ju m o v  (Zhurnal Tehnicheskoy  
F iz ik i  (J. Tech. Physics), 1935, 5, (9), 1 629-1631).— [ I n  R u ss ia n .]  T h e  
s t ru c tu r e s  o f  tw o  iro n  a llo y s  c o n ta in in g  a lu m in iu m  11-23 a n d  10-23, n ick e l
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24-36 a n d  26-68, silicon  0-18 a n d 0-02 , a n d  c a rb o n  0-2 a n d 0-0 5 5 % , re sp ec tiv e ly , 
w ere  e x a m in e d  a f te r  a n n e a lin g  fo r  1 h r . a t  1200° C. a n d  q u en ch in g  a n d  a f te r  
a  su b s e q u e n t p re c ip ita t io n  h e a t- t r e a tm e n t  a t  3 0 0 °-1 0 0 0 °  C. T h e  a llo y s h av e  
a  b o d y -c e n tre d  cu b ic  la t t ic e  w ith  re g u la r  a to m ic  d is tr ib u tio n . T h e  ch anges 
in  coerc ive  fo rce  p ro d u c e d  b y  h e a t- t r e a tm e n t  a re  n o t  re la te d  to  th e  se p a ra tio n  
o f  th e  d isp e rse  p h a se  sin ce  th e  la t t ic e  p a ra m e te r  is  u n c h a n g e d  b y  th e  p r e 
c ip ita t io n  t r e a tm e n t ,  b u t  a re  ca u se d  b y  in te rn a l  ch an g es in  th e  so lid  so lu tio n  
its e l f  d u r in g  p re c ip ita t io n .— -N. A .

C alc ium . A . S c h u b e r t (Russko-Germ anskiy Vestnik Naulci i  Tehnilci (Deut.- 
R uss. Z .  ITis.s. Tech.), 1936, (6), 8 -1 5 ).— [ I n  R u ss ia n .]  X - ra y  e x a m in a tio n  
a t  h ig h  te m p e ra tu re  show s t h a t  ca lc iu m  e x is ts  in  th r e e  m o d ifica tio n s : a , 
s ta b le  b e low  300° C ., h a s  a  fa c e -c e n tre d  la t t ic e , a  =  5-56 A . ; (3, s ta b le  fro m  
3 00° to  450° C ., a n  u n k n o w n  l a t t i c e ; a n d  y , s ta b le  ab o v e  450° C ., a  close- 
p a c k e d  h e x a g o n a l la t t ic e , a  =  3-94 A ., c =  6-46 A ., c /a  =  1-64. I n  th e  
p re sen c e  o f  sm a ll a m o u n ts  o f  im p u ritie s  y  h a s  a  b o d y -c e n tre d  cub ic  la ttic e , 
a =  4-434 A . T h e  a-(3 t r a n s fo rm a tio n  is a c c o m p a n ie d  b y  ch an g es  in  th e  
coeff. o f  l in e a r  e x p a n s io n , e le c tr ic a l re s is ta n c e , a n d  c o n to u r  o f  th e  cooling 
cu rv es .— N . A .

♦X - R a y  In v estig a tio n  of th e  I ro n -C h ro m iu m -S ilic o n  P h ase  D iag ram .
(A n d ersen  a n d  J e t te . )  See p . 507.

♦T h e  A tom ic  R e a rra n g e m e n t P ro cess in  th e  C opper-G old  A lloy C u3A u.
C. S y k es  a n d  F .  W . Jo n e s  (Proc. Roy. Soc., 1936, [A ], 157, (890), 213 -2 3 3 ).—• 
R e su lts  a re  g iv e n  o f  a n  in v e s tig a tio n , b y  a  m e th o d  p re v io u s ly  d esc rib ed , o f  th e  
th e rm a l  c o n s ta n ts  re la t in g  to  th e  o rd e r-d iso rd e r  ch an g e  in  C u 3A u . X - ra y  a n d  
e le c tr ic a l re s is ta n c e  d a ta  a re  a lso  g iv en , a n d  th e  re su lts  a re  c o m p a re d  w ith  
th o se  p re d ic te d  b y  th e  th e o r ie s  o f  B ra g g  a n d  W illiam s a n d  o f  B e th e  a n d  
P e ie r ls .— B . C.

♦T h e  Solid S o lubilities of th e  E le m en ts  o f th e  P eriod ic  Sub-G roup  V6 in  
C opper. (M ertz  a n d  M a th e w so n .)  See p . 508.

♦O n  th e  In te rn a l  S tru c tu re  o f D en d rites  in  B ronze . G u n ji S h in o d a  (Tetsu-to- 
Hagane, 1936, 22, (9), 7 2 7 -7 3 0 ).— [ In  Ja p a n e se .]  T h e  s tru c tu re s  o f  d e n d rite s  
in  b ro n z e  w ere  s tu d ie d  b y  m e a n s  o f  X - ra y  b a c k -re fle c tio n  p h o to g ra p h s , 
w i th  th e  fo llow ing  r e s u l t s : I n  th e  case o f  a llo y s so lid ified  v e ry  slow ly  th e  
co m p o s itio n s  o f  th e  s te m s  o f  th e  d e n d r ite s  a re  n e a r ly  u n ifo rm  a n d  d iffer 
l i t t le  f ro m  th o se  o f  a n n e a le d  alloys. T h e  d is tr ib u tio n  o f  co m p o sitio n  in  
d e n d r ite s  o f  ch ill-ca s t a llo y s is  v e ry  n e a r ly  th e  sa m e, b u t  th e  c ry s ta l  a rra n g e 
m e n ts  d iffer g re a tly . W h e n  th e  r a te  o f  so lid ifica tio n  is n o t  so ra p id  n o r  slow, 
a s  in  a  sa n d  m o u ld , th e  X - ra y  p h o to g ra p h s  show  D e b y e -S c h e r re r  r in g s  co rre 
sp o n d in g  to  th e  s te m s  o f  d e n d r ite s  a n d  b ro a d  b a n d s  co rre sp o n d in g  to  th e  
fillings o f  d e n d rite s . T h e  co m p o s itio n s o f  th e se  s te m s , c a lc u la te d  fro m  la ttic e  
c o n s ta n ts , su g g e st th e  d eg rees o f  su p e rc o o lin g ; th e  edges o f  th e  b an d s  
co rre sp o n d  to  th e  so lu b ility  l im it  o f  t i n  in  th e  a  so lid  so lu tio n . T h e  n o n 
u n ifo rm ity  o f  c o m p o s itio n  a lm o s t d isa p p e a rs  o n  a n n e a lin g  fo r 1 h r .  a t  8 00° C. 
F ra c tu re  su rfaces o f  th e se  c a s t  a llo y s co n s is t o f  th e  t in -r ic h  side  o f  th e  fillings 
o f  th e  d e n d rite s .— S. G.

♦X - R a y  S tudy  o i th e  In te r-D iffu s io n  o i  Copper an d  Z in c . E . A . O w en a n d  
L lew ely n  P ic k u p  (Proc. Roy. Soc., 1936, [A ], 149, (867), 2 82 -298).— T h e 
in te r-d iffu s io n  o f  c o p p e r a n d  z in c  filings w as s tu d ie d  b y  m ean s  o f  X -ra y s , 
o b se rv a tio n s  b e in g  m a d e  o n  th e  effec t o f  tim e , te m p e ra tu re , p a r t ic le  size, 
p re -a n n e a lin g , a n d  p re -e x p o su re  to  th e  a tm o sp h e re . In te r-d iffu s io n  ta k e s  
p lace  in  reasonable time  o n ly  w h e n  th e  te m p e ra tu re  is ab o v e  th e  m e ltin g  p o in t 
o f  z inc . T h e  a -  a n d  [1-phases w ere  d e te c te d  b u t  n o t  th e  y -p h ase . T h e  
re la t io n  b e tw e e n  th e  a -p h a se  co m p o s itio n  a n d  t im e  o f  in te r-d iffu s io n  a t  co n 
s t a n t  te m p e ra tu re  is  g iv e n  b y  M  — C =  K 1e~mit +  X 2e~” >‘, w h ere  M  is  th e  
c o m p o s itio n  o f  th e  u n d iffu sed  m ix tu re , a n d  K v  K z, m 1, a n d  ro2 a re  c o n s ta n ts  
d e p e n d in g  o n  th e  d iffusing  co n d itio n s .— W . D . J .
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*X-Ray E xam ination  of Certain Copper—Zinc Alloys a t E levated Tem pera
tures. E . A . O w en  a n d  L le w e ly n  P ic k u p  (Proc. Hoy. Soc., 1934, [A ], 145, 
2 5 8 -2 6 7 ).— Cf. M et. A bs., 1935, 2 ,5 9 2 . A  m e th o d  is b rie fly  d e sc rib e d  b y  w h ich  
a c c u ra te  v a lu e s  o f  c ry s ta l  p a ra m e te r s  a re  o b ta in e d  f ro m  X - ra y  p h o to g ra p h s  
ta k e n  w h e n  th e  m a te r ia l  e x a m in e d  is m a in ta in e d  a t  h ig h  te m p e ra tu re  in  vacuo. 
T h e  th e rm a l e x p a n s io n s  o f  th e  (3 -co n stitu en t in  th e  (a  +  (3), (3, a n d  (¡3 +  y ) 
reg io n s  o f  th e  c o p p e r -z in c  sy s te m  a re  fo u n d  u p  to  6 0 0 °  C. T h e  [3-phase in  th e  
th r e e  reg io n s  w a s  fo u n d  to  e x p a n d  a t  th e  sa m e  r a te  u p  to  th e  t r a n s fo rm a tio n  
te m p e ra tu re . T h e  r a te  o f  e x p a n s io n  is s lo w er a b o v e  th is  te m p e ra tu re , b u t  is 
a g a in  th e  sa m e  in  e a c h  reg io n . T h ese  ch an g e  p o in ts  n o te d  in  th e  ex p a n s io n  
a re  sh o w n  d is t in c tly , a n d  a re  a t  a b o u t  4 5 0 ° , 4 7 0 ° , a n d  485° C. in  th e  (a  +  (3), (3, 
a n d  ([3 +  y) reg io n s, re sp e c tiv e ly , a n d  c o rre sp o n d  to  th e  t r a n s fo rm a tio n  
te m p e ra tu re s  re c o rd e d  b y  p re v io u s  w o rk e rs  b y  o th e r  m e th o d s . T h e  e x p la n a 
t io n  o f  th e  a b r u p t  ch an g e  fo u n d  in  th e  e x p a n s io n  c u rv es  is  to  b e  so u g h t in  th e  
b e h a v io u r  o f  th e  a to m s  w ith in  th e  la t t ic e . T h e  p o ss ib ility  o f  a  ch an g e  in  
o r ie n ta t io n  o f  th e  a to m s  in  situ  w as  co n s id e red  im p ro b a b le . I t  is  co n c lu d ed  
t h a t  th e  ^ - tr a n s fo rm a tio n  is  m o re  lik e ly  to  b e  d u e  to  a  ch an g e  in  th e  d is t r ib u 
t io n  o f  c o p p e r  a n d  z in c  a to m s  w ith in  th e  la t t ic e .— S. G.

*On the Non-Diffusion T ransform ation  of the  (3-Phase in  Copper-Zinc Alloys.
(K a m in sk iy  a n d  K u rd ju m o w .)  S ee p . 511.

^Crystal S tructure  of the  In term etallic  Phases MgAu and MgHg. G. B ra u e r  
a n d  W . H a u c k e  (Z. 'physilcal. Ohem., 1936, [B ], 33 , (4), 3 0 4 -3 1 0 ).— B o th  c o m 
p o u n d s  h a v e  th e  cu b ic  b o d y -c e n tre d , (3-brass la t t ic e , w i th  a  =  3-259 fo r 
M gA u a n d  a  =  3-442 A . fo r  M gH g.— v . G.

*The Crystal S tructure  of Polonium  by E lectron  Diffraction. M. A . R o llie r , 
S . B . H e n d r ic k s , a n d  L o u is  R . M axw ell (J. Ohem. Physics,  1936, 4, (10), 6 4 8 -  
652). E le c tro n  d if fra c tio n  p h o to g ra p h s  (X : 0 -062  A .) w ere  o b ta in e d  fro m  
a b o u t  10 7 g rm . o f  p o lo n iu m  t h a t  h a d  b e e n  v o la til iz e d  in  a  s tre a m  o f  h y d ro g e n  
a n d  c o n d en sed  o v e r  a n  a r e a  o f  a b o u t  3 m m .2 o n  a  th in  co llod ion  film . D iffrac 
t io n  p a t te r n s  w ere  a lso  o b ta in e d  f ro m  b ism u th  a n d  te l lu r iu m , sin ce  i t  w as 
e x p e c te d  t h a t  p o lo n iu m  w o u ld  h a v e  a  s im ila r  c ry s ta l  s tr u c tu r e . A n a ly s is  o f  
th e se  p a t te r n s  sh o w s t h a t  th e  s t r u c tu r e  o f  p o lo n iu m  closely  re sem b les t h a t  o f  
te l lu r iu m , th e  la t t ic e  b e in g  p se u d o -h e x a g o n a l, w ith  a  =  4-25 A ., c =  7-06 A ., 
o r  14-12 A ., a n d  rfcaIc 9-39, a ssu m in g  3 P o  in  th e  p se u d o  u n i t  o f  s tru c tu re . 
T h e  t r u e  la t t ic e  is  p ro b a b ly  m o n o clin ic  w ith  a  =  7-42 A ., 6 =  4-29 A ., c =  
14-10 A . a n d  (3 q u ite  close to  9 0 ° , a  su g g e sted  v a lu e  b e in g  (3 =  9 2 ° ;  d ralc fo r  
12 P o  in  th e  u n i t  o f  s t r u c tu r e  is  9-24. A  s t ru c tu r e , b a se d  o n  th e  sp a c e  g ro u p  
C.A ( '2, in  w h ic h  e a c h  p o lo n iu m  a to m  h a s  4  n e a re s t  n e ig h b o u rs  g iv es m o d e ra te  
a g re e m e n t b e tw e e n  o b se rv e d  a n d  c a lc u la te d  in te n s itie s  o f  re flec tio n .— S. G.

*X -R ay Studies on Electrodeposited Silver. S u d h e n d u  B a su  a n d  M. H u ssa in  
( In d ia n  J .  Physics,  1936, 10, (4), 2 6 7 -2 7 4 ).— T h e  w o rk  o f  W . A . W o o d  (Met. 
A bs.,  1 9 3 5 ,2 ,5 9 0 )  w ith  n ick e l is e x te n d e d  to  s ilv e r, co n firm ing , in  a  g e n e ra l w ay , 
h is  co n c lu s io n s a s  re g a rd s  c o rre la tio n  b e tw e e n  c u r re n t  d e n s ity  a n d  se lec tiv e  
o r ie n ta t io n  a n d  b e tw e e n  h a rd n e s s  a n d  b r e a d th  o f  d if fra c te d  lin es. I n te n s i ty  
m e a s u re m e n t is e x te n d e d  to  lin es o f  p la n e s  111, 2 0 0 ,2 2 0 ,  311, a n d  222 o f  s ilv er 
f o r  d if fe re n t c u r re n t  d en s itie s . T h e  b r ig h tn e ss  o f  th e  e le c tr ic a lly -d e p o s ite d  
su rfa c e s  is  e s t im a te d  p h o to g ra p h ic a lly , g iv in g  a  b e t t e r  e s t im a te  o f  th e  lu s tr e  
t h a n  th e  v isu a l e s t im a te  o f  W o o d .— S. G .

*X -R ay Study of the Structure of the  (3-Phase of Ag-Cd [Alloys] a t H igh 
Tem peratures. G . P .  K o so la p o v  a n d  A . K . T ra p e z n ik o v  (Zhurnal Tehniches- 
koy F iz ih i (J . Tech. Physics), 1936, 6, (7), 1131-1134).— [ In  R u ss ia n .]  Cf. 
J .  In s t.  M etals, 1928, 39, 537, 5 3 8 ; 1928, 40, 5 7 3 ; 1929, 41, 511. T h e  (3"- 
p h a se  e x is tin g  a t  ro o m  te m p e ra tu re s  h a s  a  c u b e -c e n tre d  cub ic  la t t ic e  w ith  
a  =  3-32 A . T h e  s t ru c tu r e  o f  th e  (3 '-phase a t  2 70° C. is s im ila r  to  |3". T h e  
(3-phase a t  5 0 0 °  C. h a s  a  h e x a g o n a l sp a ce  la t t ic e  w ith  a —  3-16 A . a n d
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c _  4 . 9 5  A . T h e  p h a se  w ith  a  h e x a g o n a l s t r u c tu r e  fix ed  b y  q u en ch in g  rem a in s

s ta b le  a t  h ig h  t e m p e r a tu r e s — N . A .
*The Lattice Spacings oî Certain P rim ary  Solid Solutions m  Silver and Copper.

W illiam  H u m e -R o th e ry , G eorge F a r le y  L ew in , a n d  P e te r  W illiam  R e y n o ld s  
(Proc. Roy. 80c., 1936, [A ], 157, (890), 1 6 7 - 1 8 3 ) — T h e  m o d ifica tio n s o f  th e  
la t t ic e  p a ra m e te rs  o f  s ilv er a n d  co p p e r b y  th e  a d d it io n  o f  ce r ta in  m e ta ls  w h ich  
fo rm  so lid  so lu tio n s  w ere  s tu d ie d . I t  is sh o w n  t h a t  th e  la t t ic e  sp ac in g  v a rie s  
lin e a r ly  w ith  th e  p ro d u c t o f  th e  a to m ic -%  o f  so lu te  a n d  a  fa c to r  specific to  th e  
so lu te , fo r  a  g iv e n  so lv e n t. T h e  m u ltip ly in g  fa c to rs  a re  g en e ra lly  ex p ress ib le

in  w hole  n u m b e rs .— B . C. , TT. 1.
*The Transition oî Hexagonal a-T itan ium  in to  R egular p-T itanium  a t a  High 

Tem perature. J .  H . d e  B o e r, W . G. B u rg e rs , a n d  J .  D . F a s t  (Proc. K .  A  h id . 
Wet. Amsterdam, 1936, 39, (4), 5 1 5 -5 1 9 ).— [ I n  E n g lish .]  T h e  a -m o d ifica tio n  

• o f  t i ta n iu m  w h ic h  is s ta b le  a t  ro o m  te m p e ra tu re s  h a s  a  c lo se -p ack ed  h e x ag o n a l 
s t ru c tu re , a n d  is s ta b le  u p  to  882° ( ±  20°) C. a t  w h ich  te m p e ra tu re  a  t r a n s it io n  
to  th e  S -m o d ifica tio n  ta k e s  p lace . W ith  p u re  t i ta n iu m  th e  e le c tr ic a l re s is ta n c e -  
te m p e ra tu re  c u rv e  show s a  sh a rp  b re a k  a t  th e  tr a n s i t io n  te m p e ra tu re , b u t  in  
th e  p resen c e  o f  o x y g en  th e  t r a n s i t io n  ta k e s  p lace  o v e r  a  ra n g e  o f  te m p e ra tu re . 
B -titan iu m  h a s  a  b o d y -c e n tre d  cub ic  s tr u c tu r e , a n d  a t  9 0 0 °  C. th e  la t t ic e  
c o n s ta n t  a  =  3-32 A . T h e  a l lo tro p y  o f  t i ta n iu m  closely  resem b les t h a t  of 
z irco n iu m , fo r  w h ich  th e  t r a n s i t io n  te m p e ra tu re  is  8 6 2 ° ±  5° C.— W . H .-R . 

♦C ontribution  to the  Knowledge of the System Iron-T ungsten . (L an d g ra f .)

^ E r r a t a :  Precision Lattice Constants from  X -R ay Pow der Photographs.
M . U . C ohen  (Rev. Sci. Instrum ents, 1936, [N .S .], 7 , (3), 155). A  c o rre c tio n  of 
e r r a ta  in  a  p re v io u s  p a p e r  (Met. A bs., th is  v o l., p . 306) in c lu d es  a  refe ren ce  to  
th e  D e b y e  c a m e ra , w h ic h  b ecom es a n  a b so lu te  in s t ru m e n t  o n ly  i f  th e  an g le  
m e a su re d  is t h a t  b e tw e e n  th e  in c id e n t a n d  re flec ted  b eam s. M od ifica tions in  
c o n s tru c tio n  a re  su g g e sted .— P . M . C. R . ■

Contact Potential Differences Between Single Crystal Surfaces of Various 
Orientations.— I . H* K u rz k e  a n d  J .  R o t tg a r d t  (Z. P hysik , 1936, 100, (11 /12),
718-7 2 5 ). T h e  p h o to e le c tr ic  m e th o d  w as u se d  to  g iv e  th e  c o n ta c t  p o te n tia l
b e tw e e n  th e  (111) a n d  (111) faces o f  b ism u th  c ry s ta ls . T h e  v a lu e  o b ta in e d

w as 0-36 v .— B . C. . T
*X-Ray Methods for T ernary Systems. A . G. H . A n d ersen  a n d  E ric  R . J e t t e  

(Trans. Am er. Soc. Metals, 1936, 24, (3), 519 -5 4 0 ).— T h e  th e o ry  o f  th e  a p p lic a 
t io n  o f  X - ra y  m e th o d s  t o  th e  d e te rm in a tio n  o f  p h ase  b o u n d a r ie s  m  te rn a ry  
a llo y s is d iscu ssed  in  d e ta il . T h e  m e th o d  is s im ila r  in  p rin c ip le  to  t h a t  u sed  
in  b in a ry  a lloys, e x c e p t t h a t  th e  la t t ic e  sp ac in g s o f  a  g iv en  p h a se  m  a  tw o- 
p h a se  reg io n  a t  a  g iv e n  te m p e ra tu re  a re  n o  lo n g er c o n s ta n t  fo r  a  series of tw o- 
p h a se  a llo y s, since th e  co m p o s itio n  o f  th e  tw o  p h ases  m a y  v a ry , in  c o n tra s t  to  
a  b in a ry  sy s te m  w h ere  a t  a  g iv en  te m p e ra tu re  th e  co m p o s itio n  o f  tw o  p h ases  in  
e q u ilib r iu m  a re  fixed . P o ss ib le  v a r ia t io n s  a re  d iscu ssed , a n d  th e  w a y  in  
w h ich  iso p a ra m e tr ic  lin es (i.e. lin es jo in in g  alloys w ith  th e  sa m e  la t t ic e  spacing) 
ca n  b e  d ra w n  is d esc rib ed . T h e  m e th o d  en ab le s  th e  tie - lin e s to  b e  d e te rm in e d .

— W . H .-R .

Metals • Their Structure, Characteristics, and Idiosyncrasies. V. N .
K r iv o b o k  (Canad. Chem. M et., 1936, 20, (2), 48 , 50).— A  rev iew  o f  c ry s ta l 
s t r u c tu r e  a n d  th e  effec t o f  d e fo rm a tio n  th e re o n .— A . R . P .

The Theory of Alloy Structures. W . L . B rag g  (J. Roy. Aeronaut. 80c., 
1936, 40, (306), 4 0 9 -4 1 3  ; d iscu ssio n , 414—419).— R e c e n t a d v a n c e s  in  th e  
e lu c id a tio n  o f  s tru c tu re s  o f  a llo y s b y  X - ra y  a n a ly s is  a re  d iscussed . The 
p o w d er m e th o d  is re co m m en d ed  fo r th e  e x a m in a tio n  o f  a lloys. R e feren ce  is 
m a d e  to  th e  p ro p e rtie s  o f  p h ases  o n  w h ich  in fo rm a tio n  is g a in e d  b y  X -ra y  
s t r u c tu r a l  an a ly s is . R e c e n t  th e o re tic a l t r e a tm e n t  o f  th e  th e o ry  o f  s tru c tu re  
in  a llo y s is  m e n tio n e d  b riefly .— H . S.
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On Our Knowledge of the States of Metals in  Alloys. W ilh e lm  B iltz  
(Forschungen u . Fortschritte, 1935, 11 , (23 /24 ), 3 0 6 -3 0 9 ).— C o n sists  o f  a  
su m m a ry  o f  in fo rm a tio n  a b o u t  th e  s t a te  o f  m e ta ls  in  a llo y s, a n d  is m a in ly
a b o u t  vo lu m es, h e a ts  o f  fo rm a tio n , a n d  co m p ress ib ilitie s  o f  a llo y s . B . C.

The Special State of M atter in  K now n Alloys. Stereochem ical Considera- 
,tz  F r ie d r ic h  W eib k e  (Z. anorg. Chem., 1935, 223, (4 ), 

3 2 1 -3 6 1 ).— i h e  v o lu m e  effec ts o f  m e ta llic  a to m s  o n  e a c h  o th e r  in  b o th  
co m p o u n d s a n d  so lid  so lu tio n s  a re  ta b u la te d  a n d  d iscu ssed . T h e  re su lts  a re  
n o t  su ita b le  fo r  a b s tra c t in g .— B . C.

»Magnetic and E lectronic State of Metallic Alloy Crystals and E lem ents.
U . D e h lm g e r  (Z E lektrochem., 1935, 41, (9), 657 -6 5 9 ).— T h e  sm a ll d ifference 
b e tw een  th e  o b se rv e d  a n d  c a lc u la te d  v a lu e s  o f  th e  m a g n e tic  s a tu ra t io n  
m o m e n ts  o f c o b a lt , n ick e l, a n d  co p p e r, a n d  m ix tu re s  o f  th e se  e lem en ts , a re  
d isc u sse d  f ro m  th e  p o in t  o f  v iew  o f  th e  q u a n tu m  th e o ry . T h e  fe rro m a g n e tism  
of iro n  a n d  th e  iro n -r ic h  a llo y s  is a lso  co n s id ered .— B . C.

*The Transition from  Metallic to H eteropolar Linkage. U . D e h lin g e r  (Z 
Elektrochem., 1935, 41, (6 ), 344^346).— T h e  la t t ic e  ty p e s  o f  th e  p h a se s  o f  
s im p le  a to m ic  r a t io s  t h a t  fo rm  b e tw e e n  a lu m in iu m  a n d  v a r io u s  o th e r  m e ta ls  
a re  r e la te d  to  th e  e le c tro n ic  s t r u c tu r e s  o f  th e  m e ta ls . T h e  e x is te n c e  o f  
h e te ro p o la r  lin k a g e s  b e tw e e n  m e ta ls , a n d  th e  co n se q u e n t e x is te n c e  o f  in te r -  
m e ta lh c  c o m p o u n d s  h a v in g  n o n -m e ta llic  p ro p e rtie s , is a lso  co n s id e red .— B . C.

in n  i o n m  ^ 7 , ? î  L in k in g .— II . P a u l  G o m b âs (Z. P hysik ,  1936,
00, (9 /10 ), 599 614). - See M et. Abs., th is  v o l., p. 245. A  fu r th e r  c o n tr ib u tio n  
?  Î  m a ™ e in a tic a l th e o ry  o f  in te r -a to m ic  fo rces in  m e ta ls  : th e  c a lc u la tio n  

o f  h e a ts  o f  su b lim a tio n . T h e  fo rm u læ  d e d u c e d  a re  a p p lie d  to  th e  c a lc u la tio n  
o f th e  la t t ic e  c o n s ta n ts ,  th e  la t t ic e  energ ies, a n d  th e  h e a ts  o f  su b lim a tio n  o f  
p o ta s s iu m , ru b id iu m , a n d  cæ siu m . T h e  re su lts  a re  in  sa t is fa c to ry  a g re e m e n t 
w ith  th e  e x p e r im e n ta l v a lu e s .— P . W . R .

Problem s of the  In te rn a l Physics of M aterials. G eorges-A . H o m e s (Congrès 
In terna t M in es  M et. Geol., Section de M étallurgie, 1936, 2, 323 -3 2 7  : a n d  Rev. 
M et.,  193 6 ,,3 3 , (11), 641 -6 4 5 ).— T h e  uses o f  X - ra y s  fo r  s tu d y in g  th e  in te rn a l  
s t r u c tu r e  o f m e ta ls  a n d  also  fo r  d e te c tin g  flaw s a re  b rie fly  reviewed. E x a m p le s  
of X - r a y  d if fra c tio n  p h o to g ra p h s  sh o w in g  th e  e ffec ts o f  d e fo rm in g  a n d  a n n ea l-  
m g  a  SU1S cry st a l  o f  z in c  a n d  a  p o ly  c ry s ta llin e  sa m p le  o f  co p p e r a re  in c lu d e d .

 J  Q  Q

! Qm n rthei I “ ™  ? or?,e s ,o î Sol?,d States [— 1-11]. W en g  W e n -P o  (Phil. M ag.,  
1936, [v u ], 22, (145), 4 9 -6 8 ).— T h e o re tic a l. T h e  re la tio n s  b e tw e e n  th e  e la s tic  
c o n s ta n ts  a n d  th e  a to m ic  fo rces in  so lid s a re  d isc u sse d , a n d  th e  th e o ry  is 
d e v e lo p e d . T h e  c o m p ress ib ilitie s , coeffs. o f  th e rm a l e x p a n s io n , m e ltin g  
p o in ts , a n d  specific h e a ts  a re  d e a l t  w ith , a n d  th e  e x p e r im e n ta l c o n s ta n ts  fo r 
m e ta ls  a n d  s a l ts  a re  c o m p a re d  w ith  th o se  e x p e c te d  f ro m  th e  th e o ry .

* n  a* • „  — W . H .- R .
m o n  , e nnm iC , f 0rees oî SoUd States.—H I. W en g  W e n -P o  (Phil. M ag., 
1936, [v u ], 22, (146), 2 8 1 -2 8 6 ).— Cf. p re c e d in g  a b s tra c t .  T h e  th e o ry  is 
d e v e lo p e d  w ith  re fe ren c e  to  th e  re p u ls iv e  fo rces b e tw e e n  a to m s  in  so lids, a n d  
m e ltm g  p o m t p h e n o m e n a .— W . H .-R .

n J ^ T T  ' î ur  K nsta llograph ie. E rganzungsband II . S trukturbericht 
Îo o în  H e rm a n n , O . L o h rm a n n , a n d  H . P h il ip p  (Z. K rist.,
193b).— l h e  se co n d  v o lu m e  o f  th e  S t ru k tu rb e r ic h t  (S .B . I I )  co vers th e  g re a t  
m a jo r i ty  o f  th e  p a p e rs  o n  X - ra y  c ry s ta l  s t ru c tu re  a n a ly s is  p u b lish e d  in  th e  
p e n o a  1928 1932. l o r  co m p le ten ess  i t  m u s t ,  h o w ev er, b e  u se d  in  con-

io o e  i° ooa t t e  fi[ s t1v ®Iumne  (S .B . I ) ,  since , in  g e n e ra l, i f  p a p e rs  in  th e  p e rio d  
1 you w ere  in c lu d e d  m  S .B . I ,  th e y  a re  n o t  re p e a te d  in  S .B . I I ,  w h ils t  th e  

l a t t e r  c o n ta in s  re fe ren c es to  so m e e a r ly  p a p e rs  a c c id e n ta lly  o m itte d  fro m  
th e  f ir s t  vo lu m e. T h e  v o lu m e  S .B . I I  is  d iv id e d  in to  th re e  m a in  p a r t s ,  d ea lin g  
w ith  in o rg a n ic  c o m p o u n d s , a llo y s , a n d  o rg an ic  co m p o u n d s , re sp e c tiv e ly . T h e
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d is t in c tio n  b e tw e e n  th e  in o rg a n ic  co m p o u n d s a n d  a lloys is in e v ita b ly  n o t  
a  s h a rp  on e , a n d  su b s ta n c e s  su c h  a s  se len ides, te llu rid e s , a rsen id es , a n tim o n id es, 
a n d  b ism u th id e s  a re  in c lu d e d  in  th e  in o rg an ic  p a r t ,  a lth o u g h  m a n y  a re  co n 
s t i tu e n ts  o f  w ell-k n o w n  a llo y  sy s tem s. T h e  g en e ra l a r ra n g e m e n t follow s 
t h a t  o f  S .B . I .  T y p e s  o f  s t r u c tu r e  n o t  i l lu s t r a te d  in  S .B . I  a re  i l lu s tra te d  
c lea rly  a t  th e  b e g in n in g  o f  S .B . I I ,  th e  g en e ra l n a tu r e  o f  e a c h  s tru c tu re  being 
e x p la in e d  w ith  sp e c ia l re fe ren c e  to  o n e  o r  tw o  ex am p les . T h e  su b s tan ces  
a re  th e n  classified , a n d  a  co m p le te  su m m a ry  g iv en  o f  a ll  X - ra y  w o rk  b earin g  
d ire c tly  o n  c ry s ta l  s t r u c tu r e  in  th e  p e r io d  c o n c e rn e d ; re su lts  f ro m  th e  e lec tro n  
d if fra c tio n  m e th o d  a re  a lso  in c lu d e d  w h e n  th e se  b e a r  d ire c tly  o n  c ry s ta l 
s t r u c tu r e .  T h e  d isc u ssio n  is c r itica l, a n d  in  som e cases m is ta k e s  in  o rig ina l 
c a lc u la tio n s  h a v e  b e e n  n o te d  a n d  c o rre c te d . T h e  w hole  w o rk  is o f  th e  
g r e a te s t  v a lu e , a n d  w h e n  th e  in d e x  is a v a ila b le , i t  sh o u ld  becom e th e  s ta n d a rd  
w o rk  o f  re fe ren ce . Heft I, p p . v i i - x x iv  a n d  1 -9 6 . T h is  n u m b e r  co n ta in s 
il lu s tra tio n s , a n d  d iscu ssio n s o f  ty p e s  o f  s t r u c tu r e  n o t  d esc rib ed  in  S .B . I .  
T h ese  in c lu d e  th e  s t ru c tu re s  o f  g a lliu m , a- a n d  [3-m anganese, a n d  [1-tungsten, 
o f  se v e ra l ca rb id es , su lp h id es , a rsen id es , bo rid es, a n d  p h o sp h id e s , a s  w ell as 
t h a t  o f  th e  co m p o u n d  A uC d . Heft I I ,  p p . 9 7 -2 5 6 . T h e  re m a in in g  ty p e s  o f  
s t r u c tu r e  a re  il lu s tr a te d , b u t  d o  n o t  re fe r  to  a llo y s. P p .  1 6 2 -2 0 6  re fe r  to  
w o rk  o n  th e  c ry s ta l  s t r u c tu r e  o f  th e  e lem en ts , in c lu d in g  m a n y  o f  th e  m e ta ls . 
P p . 2 0 7 -2 4 2  re fe r  to  th e  s t ru c tu re s  o f  co m p o u n d s o f  fo rm u la  AH, a n d  in c lu d e  
m a n y  su lp h id es , se len ides, te llu r id e s , n i tr id e s , p h o sp h id e s , ca rb id e s , silicides, 
a n d  b o rid es  w h ich  a re  o f  m e ta llu rg ic a l in te re s t .  T h e  re m a in in g  p a g e s  d ea l 
w ith  h a lid e s  a n d  h y d ro x id e s  o f  fo rm u la  A B z. Heft I I I ,  p p . 2 5 7 -4 1 6 . P p .2 5 7 -  
286 d e a l w ith  co m p o u n d s o f  fo rm u la  A  JJ2, a n d  p p . 2 8 7 -3 2 8  w ith  co m p o u n d s 
o f  th e  m o re  g en e ra l ty p e  A mBn. T h ese  in c lu d e  m a n y  c o m p o u n d s o f  m e ta ls  
w ith  m e ta llo id s  (ca rb id es, a n tim o n id e s , &c.) w h ich  a re  o f  d ire c t  m e ta llu rg ic a l 
in te re s t .  T h e  re m a in in g  p ag es d e a l f irs t  w ith  co m p o u n d s w h ich  c o n ta in  
m o re  th a n  tw o  k in d s  o f  a to m s  b u t  n o  com p lex  ra d ic a ls  (som e d o u b le  su lp h id es  
a re  in c lu d e d ), a n d  th e n  w ith  m o re  g e n e ra l co m p o u n d s o f  in o rg an ic  ch e m is try . 
Heft IV ,  p p . 417 -5 9 8 . T h ese  p a g e s  d e a l w ith  th e  m o re  c o m p lica ted  co m p o u n d s 
o f  in o rg an ic  c h e m is try .—-W. H .-R .

IV .— CORROSION

(Continued from pp. 459-460.)

*On Corrosion Tests on P ure  A lum inium  and A lum inium  Alloys. E .
Z u rb rü g g  (Korrosion V. Bericht über die Korrosionstagung 1935,1936, 1 0 0 -1 0 8  ; 
d isc u ssio n , 108-1 1 0 ).— Cf. Met. Abs., th is  v o l., p .  459. T h e  re su lts  o b ta in e d  
in  co rro s io n  te s ts  in  d is t i l le d  w a te r ,  ta p -w a te r ,  a n d  a rtif ic ia l s e a -w a te r  in  th e  
p re sen c e  o f  sm a ll a m o u n ts  o f  c o p p e r  s a l t ,  o n  9 9 -3%  a lu m in iu m , D u ra lu m in , 
a n d  th r e e  a llo y s  c o n ta in in g  m a n g a n e se , m ag n es iu m , a n d  s ilico n  a re  show n  
g ra p h ic a lly  a n d  in  p h o to g ra p h s  o f  th e  spec im en s. A e ra tio n  o f  th e  co rrosive  
m e d iu m  w ith  c a rb o n  d io x id e  re su lts  in  se vere  co rro s io n  s ta r t in g  f ro m  th e  c u t  
ed g es a n d  la te r  in  th e  d e v e lo p m e n t o f  b lis te rs  a n d  flak in g  o f  th e  sh e e t. T h is  
b e h a v io u r  is  sh o w n  e v e n  b y  th e  se a -w a te r  r e s is ta n t  m a n g a n e s e -m a g n e s iu m -  
a lu m in iu m  a llo y . T h e  p re sen c e  o f  e v e n  a s  l i t t le  a s  0-5 m g ./ l i t re  o f  co p p er 
p ro d u c e s  se v ere  lo ca l co rro s io n  irre s p e c tiv e  o f  th e  pn o f  th e  so lu tio n  b e tw een  
5  a n d  8  ; le a d  in  so lu tio n  is a lm o s t  a s  d e le te rio u s .— A . R . P .

*On the  Influence of the  Purity  of A lum inium  on th e  Corrosion in  H ydro
chloric Acid of Different Concentrations. W . J .  M ü lle r  a n d  E . L ow  
(Aluminium , 1936, 18, (10), 4 7 8 -4 8 6 ).— T h e  r a te  o f  d isso lu tio n  o f  a lu m in iu m  
o f  p u r i ty  v a ry in g  f ro m  99-355 to  99-998%  in  0 - l - 6 A -h y d ro c h lo r ic  a c id  w as 
d e te rm in e d  in  th e  P a lm æ r  a p p a ra tu s  a n d  th e  re su lts  a re  re c o rd e d  in  n u m e ro u s  
ta b le s  a n d  g ra p h s  a n d  d isc u sse d  f ro m  a  th e o re tic a l  p o in t  o f  v iew . T h e  p u re s t
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g ra d e  o f  a lu m in iu m  is n o t  a t ta c k e d  b y  a c id  m o re  d i lu te  t h a n  4N ; w i th  lo w er 
g ra d e s  o f  a lu m in iu m  th e re  is  a lw a y s  a  p e r io d  o f  in d u c tio n  b e fo re  d isso lu tio n  
com m ences. T h e  c o u rse  o f  th e  d is s o lu tio n  c u rv e s  is  n o t  in  a c c o rd  w ith  th e  
s im p le  th e o ry  o f  lo ca l e le m e n ts , w h ic h  a lso  do es n o t  e x p la in  th e  in d u c tio n  
p e rio d .— A . R . P .

Non-M etallic Inclusions in  A lum inium  and Their Influence on I ts  Corrodi- 
bility. L . T ro n s ta d  (Kongelige Norske Videnslcabernes Selskabs, 1935, 1, (19),
1-30).— [ I n  E n g lish .]  See Met. Abs., th is  v o l., p . 203.— L. A . O.

♦S tu d y  of the  Corrosion in  Nitric Acid of W elded and Riveted A lum inium  
Seams. S. M. G e lm a n  a n d  I .  O . K a z e n  (Khimicheslcoe Mashinostroenie (Chem. 
Machine Building), 1936, (4), 2 6 -3 0 ).— [ I n  R u ss ia n .]  T h e  re su lts  a re  re c o rd e d  
o f  co rro s io n  te s ts  o n  g as-w eld e d  a n d  e le c tr ic a lly  w e ld ed  jo in ts  in  3  m m . 
sh e e ts  o f  a  0 -9 3 %  c o p p e r-a lu m in iu m  a llo y  in  95, 75, 55 , 4 0 , a n d  2 0 %  n itr ic  
a c id  a t  ro o m  te m p e ra tu re , 25° a n d  6 0 °  C ., w ith  a n d  w ith o u t s t ir r in g , e lo n g a tio n  
b e fo re  a n d  a f te r  th e  t e s t  b e in g  m e a su re d . G as-w e ld ed  jo in ts  co rro d e d  le a s t  
u n d e r  a ll  co n d itio n s . W ith  r iv e te d  jo in ts  ho les fo rm ed  b y  co rro s io n  ro u n d  th e  
r iv e ts .  A lu m in iu m  a p p a r a tu s  c a n  b e  u se d  fo r  95 , 75, a n d  5 5 %  n i t r ic  a c id  
u p  to  60 ° C. p ro v id e d  t h a t  th e  jo in ts  a re  g as-w eld e d , b u t  co rro s io n  is h ig h e r  in  
55 th a n  in  95 a n d  7 5 %  a c id .— N . A .

*A lum inium  Alloys in  the  M anufacture of K itchen  Utensils. M. N . R o z o v  
(Legkie Metalli (Light Metals), 1936, (4), 43).— [ In  R u ss ia n .]  T h e  co rrosion  
in  3 %  b r in e  a n d  1 %  o x a lic  a c id  o f  A lc lad  a n d  o f  a lu m in iu m  a llo y s  c o n ta in in g  
(et) c o p p e r  1-58, (b) m a n g a n e se  1-37, o r  (c) m a n g a n e se  1-42 a n d  m a g n es iu m
0 -2 0 %  w as in v e s tig a te d . T h e  co rro s io n -re s is tan ce  o f  (6 ) is  a b o u t  e q u a l  to  
t h a t  o f  p u re  a lu m in iu m , b u t  th e  m e c h a n ic a l p ro p e rtie s  a re  in f e r io r ; th e  a llo y , 
h o w ev er, is su ita b le  fo r  th e  m a n u fa c tu re  o f  k itc h e n  u te n s ils  b y  s ta m p in g .

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

G . S iebei (Korrosion V. Bericht über die Korrosionstagung 1935, 1936, 1 1 0 -1 1 3 ; 
d isc u ss io n , 1 1 4 -1 1 6 ).— S ee Met. Abs., th is  v o l., p . 8 .— A . R . P .

*Resistance of H ydronalium  Castings to Corrosion. G . S ieb e l (Aluminium, 
1936, 18, (10), 5 1 1 -5 1 8 ).— C o rro sio n  te s ts  in  a lk a lin e  so lu tio n s  a n d  in  se a 
w a te r  sh o w  t h a t  H y d ro n a liu m  a llo y s  h a v e  a n  e x tr a o rd in a r i ly  g o o d  re s is ta n c e  
to  co rro s io n  b y  se a -w a te r  o w ing  to  th e  sm a ll  p o te n t ia l  d iffe ren ce  b e tw e e n  th e  
v a r io u s  p h a se s  : in  co n seq u en ce  o f  th is  th e  h e te ro g e n e o u s  a llo y  w h e th e r  in  th e  
c a s t  o r  h e a t - t r e a te d  c o n d it io n  b e h a v e s  ju s t  a s  s a t is fa c to r i ly  a s  th e  h o m o 
g e n ized  a llo y . T h e  p re se n c e  o f  m ic ro -p o res , d u e  to  th e  p h e n o m e n a  o f  
c ry s ta l l iz a tio n , m a y  p ro d u c e  lo c a l c o rro s io n , b u t  th e i r  fo rm a tio n  m a y  be  
p re v e n te d  b y  a d d i t io n  o f  1 %  o f  s ilico n  to  th e  a llo y .— A . R . P .

♦R e la tio n  Betw een Corrosion-Resistance of M agnesium -A lum inium  Alloys 
and the  Properties of Their Surface Film s. B . I .  R im m e r  (Izvestia Akademii 
Nauk S.S.S.R . (Bull. Acad. Sei. U.B.8.8.), 1935, [v ii] , (10), 1399-1410).—  
[ In  R u ss ia n .]  T h e  d e n s itie s  w ere  d e te rm in e d  o f  a lu m in iu m  a llo y s w ith  5-0 ,
24-8, 33-6, 48-0 , 74-0, a n d  95 -7%  m ag n e s iu m , a n d  o f  th e  o x id e  m ix tu re s  o b 
ta in e d  b y  h e a tin g  th e  p o w d e re d  a llo y s a t  8 0 0 o- 1 0 0 0 o C. I n  a ll  cases e x c e p t 
p u re  m a g n e s iu m  th e  v o lu m e  o f  th e  o x id es is g r e a te r  th a n  t h a t  o f  th e  a llo y . 
O x id es w ith  a  sm a ll m a g n e s iu m  c o n te n t  a re  o n ly  s lig h tly  h y g ro sco p ic , th e  
h y g ro sc o p ic ity  in c re a s in g  to  a  m a x im u m  w ith  th e  o x id es g iv e n  b y  a llo y s  w ith  
7 0 -9 5 %  m ag n es iu m . C o rro sio n  te s ts  in  3 %  s a l t  so lu tio n  a n d  in  a i r  o f  75, 
84 , a n d  9 5 %  R .H . sh o w ed  t h a t  th e  re s is ta n c e  o f  th e  a llo y s to  co rro s io n  d e p e n d s  
ch iefly  o n  th e  h y g ro sc o p ic ity  o f  th e  su rfa c e  o x id e  film .— -N. A.

♦O n  the  Question of the  Stability of M anganese-A lum inium  Alloys Against 
Chemical and  A tm ospheric Influences. W . H e llin g  (Aluminium , 1936, 18, 
(1 0 ), 4 7 3 - 4 7 7 ).— T h e  loss in  w e ig h t o f  a llo y s  o f  a lu m in iu m  w ith  m an g an ese
1 -3 , iro n  0 -1 2 -0 -3 , a n d  silico n  O' 1 7 -0 -4 % w a s  d e te rm in e d  in  th e  fo llow ing  m e d ia : 
0 -05  a n d  0 -5 %  so d iu m  h y d ro x id e  s o lu tio n  a t  20° C . ; 4 0 %  a c e tic  a c id  a t  50° C . ;
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2 %  su lp h u r  d io x id e  so lu tio n , 2 %  su lp h u ric  a c id , a n d  a  4 : 4 : 1  m ix tu re  o f  
n i t r ic  a c id , w a te r ,  a n d  h y d ro c h lo ric  a c id  a t  20° C . ; flue gases c o n ta in in g  
su lp h u r  d io x id e  a t  100° C . ; w a te r  v a p o u r  in  a  coo ling  to w e r  a t  40° C . ; 
M .B .V . so lu tio n  a t  95° C . ; a n d  3 %  s a l t  so lu tio n  c o n ta in in g  1 %  o f  h y d ro g en  
p e ro x id e  a t  20° C . T h e  re su lts , g iv e n  in  ta b le s  a n d  g ra p h s , show  t h a t  w i th  
in c rease  in  th e  m a n g a n e se  c o n te n t  th e  re s is ta n c e  to  co rro s io n  b y  ca u s tic  
a lk a lis  in c rease s , w h e re a s  t h a t  b y  su lp h u ro u s  a n d  su lp h u r ic  a c id  d e c re a s e s ; 
in  a l l  a c id  so lu tio n s  a llo y s  a n n e a le d  a t  600° C. b e h a v e  b e t te r  th a n  th o se  
a n n e a le d  a t  400° C. I n  th e  o x id iz in g  s a l t  t e s t  b y  f a r  th e  m o s t  re s is ta n t  a llo y  
is t h a t  c o n ta in in g  m an g an ese  3, iro n  0-18, a n d  s ilico n  0 -3 2 % , e sp ec ia lly  a f te r  
a n n e a lin g  a t  400° C .— A . R . P .

f  Corrosion-Resistant A lum inium  Casting Alloys. R . S te rn e r-R a in e r  
(A lum in ium ,  1936, 18, (9), 4 0 8 -4 1 5 ).— T h e  co m p o s itio n  a n d  p ro p e rtie s  o f  
co m m erc ia l c o rro s io n -re s is ta n t c a s t in g  a llo y s  o f  a lu m in iu m  a re  ta b u la te d  
a n d  th e  effec t o f  v a r io u s  a llo y in g  c o n s titu e n ts  o n  th e  b e h a v io u r  o f  a lu m in iu m  
a llo y s  is  d isc u sse d .— A . R . P .

♦X -R ay  E xam ination  of the  Oxidation of Cobalt a t H igh Tem peratures.
V . I .  A rh a ro v  a n d  Z . A . V o ro sh ilo v a  (Zhurnal Tehnicheskoy Fizilci (J. Tech. 
Physics), 1 9 3 6 ,6 , (5), 7 8 1 -7 8 2 ).— [ In  R u ss ia n .]  Scale  on  m e ta llic  c o b a lt  d u r in g  
o x id a tio n  a t  3 8 5 °-8 0 0 °  C. co n sists  p r im a rily  o f  co h a lto u s  o x id e  a s  a n  in n e r  la y e r  
a d h e r in g  to  th e  m e ta l  a n d  c o v e red  w ith  a  film  o f  Co30 4. I t  is possib le  t h a t  th is  
is  co v e red  w ith  a  film  o f  Co20 3, w h ich  is to o  th in  to  b e  d e te c te d  b y  X -ra y s . 
T h e  r a te  o f  g ro w th  o f  th e  CoO la y e r  increases w ith  in c rease  o f  t e m p e r a tu r e ; a t  
re la tiv e ly  low  te m p e ra tu re s  th e  p ro p o rtio n  o f  Co30 4 in  th e  film  is g re a te r .— -N. A .

* 0 n  the  Oxidation of Copper a t H igh Tem peratures. V . I .  A rh a ro v  a n d  
Z . A . V o ro sh ilo v a  (Zhurnal Tehnicheskoy F iz ik i  (J. Tech. Physics), 1935, 5,
(9), 1625-1628).— [ I n  R u ss ia n .]  C o p p er o x id e  is s ta b le  be low  375° C. B e 
tw e e n  290° a n d  490° C. th e  r a te  o f  o x id a tio n  o f  c o p p e r increases r e g u la rly  w ith  
th e  te m p e ra tu re , th e  o x id e  film  fo rm e d  b e in g  a lm o s t  e n tire ly  c u p ro u s  o x id e . 
T h e  b la c k  film  o f  cu p ric  o x id e  fo rm ed  o n  th e  su rface  o f  a  4 -h r.-o ld  sca le  is  so 
th in  t h a t  i t  g iv es n o  lin es o f  i ts  ow n  in  th e  X - ra y  d ia g ra m . O x id a tio n  o f  
c o p p e r a p p a re n t ly  a lw a y s  b eg in s w ith  th e  fo rm a tio n  o f  a  cu p ric  o x id e  film , 
be low  w h ich  a  c u p ro u s  o x id e  is th e n  fo rm ed .— N . A .

♦P h en o m en a  Accompanying the  Atm ospheric Oxidation of Copper a t 500°- 
800° C. S. P . G v o zd o v  (Metallurg (Metallurgist), 1936, (5), 5 7 -6 0 ).— [In  
R u ss ia n .]  O n  h e a tin g  c o p p e r a t  5 0 0 °-7 5 0 °  C. in  a ir  o n  a  film  o f  cu p ro u s  
o x id e  a  n e e d le -sh a p e d  c ry s ta l  p e rp e n d ic u la r  to  th e  su rface  is  fo rm ed  h a v in g  a  
v e lv e ty  b la c k  a p p e a r a n c e ; a t  ab o v e  750° C. th e  p o in ts  o f  th e  c ry s ta ls  s in te r  
in to  a  g re y  c ru s t  in  w h ich , o n  coo ling  to  7 0 0 °-8 0 0 °  C ., c ry s ta lliz a tio n  c e n tre s  
a p p e a r  fo llow ed  b y  sp re a d in g  o f  th e  n eed le  c ry s ta ls  ir re g u la r ly  o v e r  th e  su rfa c e . 
T h e  b la c k  co lo u r o f  th e  v e lv e ty  film  is a n  o p tic a l illu sion  since th e  in d iv id u a l  
c ry s ta ls  a re  t r a n s p a r e n t  a n d  h a v e  a  re d d ish  t in t .  A b n o rm a l o x id a tio n  o f  
c o p p e r a t  c e r ta in  te m p e ra tu re s  is  co n n e c te d  w ith  th e  a b o v e -m e n tio n e d  
p h e n o m e n a .—-N. A.

♦In fluence  of Im purities on Oxidation of Copper a t H igh T em peratures. 
S. P .  G v o zd o v  a n d  N . N . N a g o rn o v  (Metallurg (Metallurgist), 1936, (6 ), 7 8 -  
82).— [ In  R u ss ia n .]  T h e  r a te  o f  o x id a tio n  a t  950°, 900°, a n d  840° C. follow s

Q
a  p a ra b o lic  law , th e  law  o f  ch em ica l re a c tio n  ra te s  (log K  — j^ rj ,  +  co n s t.)

b e in g  in a p p lic a b le . T h e  g ro w th  o f  th e  o x id e  film  h a s  a  sh a rp ly  d efin ed  la te r a l  
effec t. T h e  o r ie n ta t io n  o f  th e  cu p ro u s  ox id e  c ry s ta ls  d o es n o t  fo llow  t h a t  o f  
th e  o rig in a l co p p e r.— N . A .

♦T h e  R ate  of Oxidation of Metals a t High Tem peratures. Nickel, Copper, 
Iron , Brass. A le x a n d re  K ru p k o w sk i a n d  J e a n  Ja sz c z u ro w sk i (Congres 
In tem a t. M ines M et. Okol., Section de Metallurgie, 1936, 2, 3 2 9 -3 3 6 ; a n d  
Rev. M et., 1936, 33, (11), 6 4 6 -6 5 3 ).—-The r a te  o f  o x id a tio n  o f  m e ta l  p la te s  

O O
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3 - 5  cm . lo n g  b y  2 - 1  cm . w id e  h a s  b e e n  fo llo w ed  b y  o b se rv in g  th e i r  in c rease  
in  w e ig h t w h e n  su r ro u n d e d  b y  a  fu rn a c e  a n d  su sp e n d e d  f ro m  o n e  a rm  o f  a  
b a lan ce . A t e a c h  te m p e ra tu re  s tu d ie d , th e  p a ra b o lic  fo rm u la  it>2 =  Id, w h e re  
w  is  th e  in c re a se  in  w e ig h t  in  t im e  t a n d  h  is  a  c o n s ta n t ,  w as  fo llo w ed  e x a c tly , 
in d ic a tin g  t h a t  o x id a tio n  is  d e te rm in e d  b y  th e  r e s is ta n c e  o f  th e  o x id e  film  to

_  A
d iffu s io n . T a k in g  1c =  ce RT, th e  v a lu e s  fo u n d  fo r  c a n d  A ,  re sp e c tiv e ly , w ere  
0-95 g rm .c m .- 2  m in u te - * a n d  43 ,420  e a l.m o l .- 1  fo r  n ic k e l b e tw e e n  900° a n d  
1200° C ., 6-96 a n d  40,560  fo r  c o p p e r  b e tw e e n  750° a n d  1070° C ., a n d  1-77 a n d  
49 ,990 fo r  b ra ss  (29 -2%  zin c) b e tw e e n  530° a n d  800° C. B e low  700° C ., 
th e  r a te  o f  o x id a tio n  o f  c o p p e r  d e p a r ts  f ro m  th e  ab o v e  re la t io n , p ro b a b ly  
o w in g  to  th e  fo rm a tio n  o f  C uO  in  p la c e  o f  th e  C u20  p ro d u c e d  a t  h ig h e r  
te m p e ra tu re s . S im ila rly , b ra ss  show s d e v ia tio n s  in  i ts  r a te  o f  o x id a tio n  a b o v e  
800° C ., p ro b a b ly  o n  a c c o u n t o f  a n  in c re a se  in  th e  v a p o u r  p re ssu re  o f  th e  zinc. 
T h e  o x id a tio n  o f  iro n  w as a lso  s tu d ie d . A  bibliography is  a p p e n d e d .— J . C. C.

*The R ate  oi Solution oi Copper in  Dilute Aqueous Reagents. C ecil V . K in g  
a n d  L illia n  W e id e n h a m m e r (J. Am er. Chem. Soc., 1936, 58, (4), 6 0 2 -6 0 7 ).—  
T h e  r a te  o f  so lu tio n  o f  p o ly c ry s ta llin e  c o p p e r f ro m  a  r o ta t in g  cy lin d e r  w as 
m e a s u re d  in  so lu tio n s  o f  a c e tic  a c id  a n d  v a r io u s  o x id iz in g  a g e n ts , e sp ec ia lly  
h y d ro g e n  p e ro x id e  a n d  q u in o n e , a n d  a lso  in  so lu tio n s  o f  fe rr ic  ch lo rid e  a n d  
n i t r a te ,  w ith  th e  a d d it io n  o f  h y d ro c h lo ric  ac id . F ro m  th e  te m p e ra tu re  coeff., 
v a r ia t io n  in  r a te  w ith  ro ta t io n a l  sp e ed , effec t o f  c h a n g e d  v isc o sity , a n d  a  
co m p ariso n  o f  th e  r a te  w ith  t h a t  fo r  o th e r  m e ta ls  d isso lv in g  in  a c id  so lu tio n s , 
i t  is c o n c lu d ed  t h a t  th e  r a te  in  th e  fe rr ic  s a l t  so lu tio n s  is la rg e ly  d iffusion- 
co n tro lled . I n  th e  a c e tic  a c id  so lu tio n s  th e  r a te  m a y  b e  e n tire ly  o r  p a r t ly  
co n tro lle d  b y  th e  r a te  o f  th e  ch em ica l r e a c t io n ; in  som e o f  th e s e  so lu tio n s  
su rface  c o a tin g s  m a y  m e c h a n ic a lly  p r e v e n t  access o f  r e a g e n t to  th e  co p p e r 
su rface  o r  o th e rw ise  ch an g e  th e  c h a ra c te r  o f  th e  re a c tio n .— S . G.

in f lu e n c e  of H eat-T reatm ent on Fatigue and Corrosion-Resistance of 
A lum inium  Bronze. (M u s a tti  a n d  D a in e lli.)  See p . 509.

*Cause of Intensive Corrosion of Equipm ent [Bronze Valves, &c.] of the 
Soviet Tube Still in  th e  Pyatakov Refinery. V . F .  N eg reev  a n d  M. S. A ru t-  
y u n o v  (Novosti Neftepererabotlci, 1936, 3, (4), 4—5 ;  G. A bs., 1936, 30, 7086).—  
[ In  R u ss ia n .]  T h e  p re c ip ita te s  fo u n d  in  d if fe re n t se c tio n s  o f  th e  tu b e  s t i l l  
c o n ta in e d  so d iu m  c h lo rid e  93-02, ca lc iu m  su lp h a te  0-94, c a lc iu m  ch lo rid e  
0 -36, m a g n e s iu m  ch lo rid e  0-39, w a te r  3-44, a n d  m u d , co k e , &c ., 1-22% . 
T h is  p re c ip i ta te  w h e n  ta k e n  u p  w ith  w a te r  sh o w ed  a  s t r ic t ly  ac id  re a c tio n . 
T h e  ch e m ic a l a n a ly s is  o f  co n d e n se d  w a te r  y ie ld e d  F e + +  0-1676  a n d  C l-  0-1955 
p e r  l i t re .  A  b ro w n ish  p re c ip ita te  fo u n d  in  th e  u p p e r  p la te  se c tio n  o f  th e  
b u b b le  to w e r  w a s  co m p o sed  o f  2 7 -3 9 -2 8 -9 4 %  F e + + , 0 -1 -5 2 %  S, a n d  3 0 -4 -  
3 3 -0 %  C l- . T h e  b ro n z e  v a lv e s  o f  th e  h o t  o il p u m p s  w ere  d e s tro y e d  th ro u g h  
t h e  h ig h  c o n te n t  o f  a c tiv e  s u lp h u r  in  th e  o il fo rm in g  a  se d im e n t w ith  c o p p e r 
55-94 a n d  su lp h u r  16-71% . H y d ro g e n  su lp h id e  s e p a ra te d  d u r in g  th e  d is t i l 
la t io n  co m b in es  w ith  iro n  fo rm in g  fe rro u s  su lp h id e . H y d ro c h lo ric  ac id  
p r e s e n t  in  th e  v a p o u rs  a c ts  w ith  f e rro u s  su lp h id e  fo rm in g  fe rro u s  ch lo rid e  
a n d  w a t e r ; th e  s e p a ra te d  h y d ro g e n  su lp h id e  re a c ts  a g a in  w ith  a  fre sh  
su rfa c e  o f  iro n  fa c il i ta t in g  th e  fo rm a tio n  o f  fe rro u s  c h lo rid e  in  th e  p resen c e  
o f  h y d ro c h lo ric  ac id . T h ese  d ifficu lties  c a n  b e  o v erco m e b y  p ro p e r  d e h y d ra 
t io n  a n d  t r e a tm e n t  o f  th e  c ru d e  o il w ith  a m m o n ia , w h ich  sh o u ld  be  a d m it te d  
in to  th e  b u b b le  to w e r .— S . G.

*Studies on the  Corrosion of Condenser Tubes (Second Report). T o m o jiro  
T a n a b e  a n d  G oro  K o iso  ( J .  Soc. Mech. Eng. Japan ,  1934, 37, (208), 5 0 6 -  
5 1 6 ; Ja p . J .  Eng. A bs., 1936, 14, 29).— [ In  J a p a n e se .]  G ives (1) th e  re su lts  
o f  co rro s io n  te s ts  o n  co n d e n se r tu b e s  o f  v a r io u s  m a te r ia ls  in s e r te d  in  a  sp e c ia lly  
c o n s tru c te d  m o d e l c o n d e n s e r ; (2 ) a n  e x a m in a tio n  a n d  c o n s id e ra tio n  o f  som e 
c o n d e n se r  tu b e s  u se d  in  J a p a n  a n d  a b r o a d ; (3) re su lts  o b ta in e d  b y  th e  j e t
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te s t  on  th e  c o p p e r -z in c  sy s te m  a n d  som e o th e r  co p p e r a llo y s ; a n d  (4) s tu d ie s  
o n  th e  fo rm s o f  co rro s io n , a n d  co rro s io n  p h e n o m e n a  in  g e n e ra l.— S. Or.

*A Study of the Phenom ena of Abnorm al Corrosion in  Condenser Tubes.
K u razo  F u k a g a w a  a n d  K en -ich iro  K a m e y a m a  (R ikw agaku-K enkyu-jo I  ho 
(Bull. Inst. Phys. Chem. Res. Tokyo), 1935, 14, (12), 1246-1261).—-[In  
Ja p a n e se .]  B riefly  re p o r ts  th e  re su lts  o f  a n  in v e s tig a tio n  c a rr ie d  o u t  a t  
v a rio u s e le c tr ic ity  p la n ts  a n d  o n  s te a m b o a ts .— S. G . .

Cleaning [Brass Tubes of] Colliery Condensers. P . A . R e d fo rd  (Colliery 
Enq. 1936, 13, (148), 207).— M e ch an ica l m e th o d s  fo r  re m o v in g  d ep o s its  
f ro m ’ b ra ss  co n d e n se r tu b e s  u su a lly  r e s u lt  in  sco ring . T h e  lo ss o f  m a te r ia l  
in  o rd in a ry  so lv e n t c lean in g  w ith  d ilu te  h y d ro c h lo ric  a c id  is co n s id e rab le , a n d  
a  g ra p h  i l lu s tr a te s  th e  b en efic ia l effec t o f  in tro d u c in g  sm a ll a m o u n ts  o f  co llo idal 
m a te r ia l in to  th e  a c id .— P . M . C. R . ^

Recent Development in Condenser Tubes. ------- (Mech. E ng., 1935, 57,
(10), 6 28 -630).— A b s tra c t  o f  P ro g ress  R e p o r t  N o . 8 o f  th e  A .S .M .E . ¡special 
R e sea rch  C o m m ittee  o n  C ond en ser T u b e s , p re se n te d  D ec. 1934. I h e  
e x p e r im e n ta l co n d en se r  te s ts  ca rr ie d  o u t  b y  th e  U .S . N a v a l E n g in e e rin g  
E x p e r im e n t S ta t io n  a t  A n n ap o lis  a re  d esc rib ed , a s  a re  a  se ries o f  im p in g e m e n t 
te s ts  in  a  m o d ified  ty p e  o f  a p p a ra tu s . A  r e p o r t  o n  p it t in g  fro m  a n  in d u s tr ia l 
resea rch  la b o ra to ry  is su m m arized . T h e  p e rfo rm a n c e  o f  se v e ra l recen tly -  

deve lo p ed  a llo y s is rev iew ed .— P . M . C. R . , r .
Brass Tubes in the  Ja v a  Cane Sugar Industry. P . H o m g  (Korrosion u. 

Metallschutz, 1936, 12, (11), 310 -3 1 2 ).— C orrosion  o f  th e  b ra ss  tu b e s  o l p re 
h e a te rs  a n d  e v a p o ra to rs  in  su g a r  fac to rie s  m a y  be  cau sed  b y  ac id  gases (ca rb o n  
d io x id e  a n d  su lp h u r  d io x id e) in  th e  p resen ce  o f  tra c e s  o f  o x y g en  w h ich  cause  
dez in c ifica tio n , b y  tra c e s  o f  h y d ro g e n  su lp h id e  w h ich  su lp h id izes th e  co p p er, 
a n d  b y  th e  p resen c e  o f  fe rr ic  ox id e  p a r tic le s  w h ich  a t t a c k  th e  zinc  a n d  re n d e r  
th e  tu b e s  b r i tt le .  R a p id  m o v e m e n t o f  th e  su g a r  sy ru p  o r  th e  p resen ce  th e re in  
o f  a ir  b u b b le s  o r  su sp e n d e d  m a t te r  m a y  cau se  se rious e ro sio n  o f  th e  tu b e s . 
T h e  m o s t sa t is fa c to ry  tu b e  m a te r ia l  is 7 0 :  30 b rass  free  f ro m  a n tim o n y , lead , 
a rsen ic , a n d  iro n , a n d  h a v in g  a  u n ifo rm  fin e -g ra in ed  s t ru c tu re  (g ram s 0 -0 3 -

0 -0 4  m m .) .— A . R .  P .  x r - i , i
♦T ube  Corrosion [Copper, Bronze, Brass] in the Sugar Industry . W . K o h le r  

(Korrosion u . Metallschutz, 1 9 3 6 ,1 2 , (11), 312 -3 3 1 ).— T h e  b e h a v io u r  o f  copper, 
b ro n ze , a n d  v a r io u s  b ra ss  tu b e s  in  a c id  a n d  a lk a lin e  so lu tio n s  a n d  in  v ario u s  
sy ru p s  o b ta in e d  in  su g a r  re fin in g  w as in v e s tig a te d . T a b le s  a n d  g ra p h s  a re  
g iv en  sh ow ing  th e  r e la tiv e  a n d  a b so lu te  r a te s  o f  co rrosion  in  O T A -h y d ro - 
ch loric  ac id  a n d  0 - lA -p o ta s s iu m  h y d ro x id e  so lu tio n  a n d  th e  p o te n tia ls  o f  th e  
v a r io u s  a llo y s in  th e se  so lu tio n s  a n d  in  su g a r  sy ru p s  a f te r  v a r io u s  tim e s  o i 
im m ersio n . T h e  a p p e a ra n c e  o f  tu b e s  ex p o sed  to  th e se  liq u id s  is i l lu s tra te d  
b y  n u m e ro u s  p h o to g ra p h s  in  co lou r, a n d  c h a ra c te r is tic  co rro s io n  p h e n o m e n a  
a re  a lso  i l lu s tr a te d  b y  c ross-sec tions o f  th e  tu b e s  a n d  m ic ro g ra p h s  o f  th e  
co rro d e d  p a r ts .  T h e  re su lts  in d ic a te  t h a t  co rro s io n  o f  p re h e a te r  tu b e s  is 
chiefly  o f  a n  e lec tro ch em ica l o r  chem ica l n a tu r e  a n d  is r a re ly  cau se d  b y  erosion  
d u e  to  su sp e n d e d  m a t te r  in  th e  sy ru p s . C o p p er a n d  f in e -g ra in ed  70 : 30 b ra ss  
sh o w ed  a n  ex c e lle n t re s is ta n c e  to  a t ta c k .  S pecia l b ra sses  a p p e a re d  to  h av e  
n o  a d v a n ta g e  since th e  w alls o f  th e  tu b e s  ra p id ly  b ecam e  c o a te d  w ith  a, p ro 
te c tiv e  la y e r  o f  n o n -su g a rs . F o r  u se  w ith  d ilu te  sy ru p s  c o n ta in in g  su lp h u r  
d io x id e  o r  c a rb o n  d io x id e  6 0 :  4 0  b ra ss  w ith  0 -4 %  ch ro m iu m  a n d  70 : 29 : 1 
n ic k e l-b ra ss  g a v e  th e  b e s t re su lts  since th e s e  a llo y s q u ic k ly  d e v e lo p ed  a  
p ro te c tiv e  film .— A . R . P .

♦S um m ary  of M em oranda and O ther Inform ation  Subm itted to the LCor- 
rosion] Committee [of the Iron  and Steel Institute] [Corrosion in  a  Sugar Beet
Plant].  (Iron  Steel In st. Special Rep. N o . 13 (4 th  R e p . C orrosion  C ttee .),
1936, 2 3 5 -2 4 0 ).— C orrosion  o f  baffle p la te s  (steel) a n d  in te rn a l  f itt in g s  o f  d ry 
in g  d ru m s th ro u g h  w h ich  c o m b u s tio n  gases a re  p a sse d  is a t t r ib u te d  to  co n 
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d e n s a tio n . I n  co n v ey o rs  fo r  w e t p u lp  c o p p e r c o a tin g s  o n  sp in d le s , r u b b e r  
co a tin g s  o n  th e  sc rew s, a n d  lin in g s  o f  p h o sp h o r-b ro n z e  o r  c o p p e r in  th e  
c h a n n e l o v e rcam e  co rro s io n  tro u b le s . I n  p u m p s , p h o s p h o r-b ro n z e  im p e lle rs  
g av e  th e  b e s t  re su lts . R e su lts  o f  im m ersio n  te s ts  o f  v a r io u s  m e ta ls  a n d  a llo y s  
in  th e  p rocess w a te r  a re  g iv en .— H . S.

Corrosion D am age in  Beet Sugar W orks. H . C laassen  (Korrosion u. 
Metallschutz, 1936, 12, (11), 3 0 5 -3 0 7 ).— C auses o f  co rro sio n  o f  s te e l a n d  b ra ss  
p la n t  in  b e e t  su g a r  fa c to rie s  a re  b rie fly  d iscu ssed . A t te n t io n  is d ire c te d  to  
th e  co rro s iv e  effects o f  a m m o n ia , su lp h u r  d io x id e , a n d  c a rb o n  d io x id e  in  th e  
sy ru p s  a n d  v a p o u rs  th e re fro m  a n d  m e a n s  fo r  a v o id in g  th e s e  d ifficu lties a re  
in d ic a te d .— A . R . P .

The Im portance of p R M easurem ents w ith  Reference to Their Practical 
Use in  the Sugar Industry . G. G o llnow  a n d  P .  T o d t  (Korrosion u. Metall
schutz, 1936, 12, (11), 3 0 7 -3 1 0 ).— T h e  im p o rta n c e  o f  ps  c o n tro l in  re s tra in in g  
th e  co rro s io n  o f  m e ta l  p a r t s  o f  su g a r  e v a p o ra to r s  is  e m p h a s iz e d .— A . R . P .

’ Corrosion of W ater Pipes of Lead and of a  New Lead Alloy. E . S o rre n tin o  
a n d  R .  I n to n t i  (Annali Chim. applicata, 1936, 26, (9), 3 8 5 -3 9 8 ).— T h e  
c o rro s iv e  a c t io n  o f  v a r io u s  p o ta b le  w a te rs  o n  co m m o n  le a d  a n d  o n  a n  a llo y  
o f  le a d  w i th  c a d m iu m  0 -75  a n d  a rse n ic  0 -1 %  w as in v e s tig a te d . T h e  a llo y  
h a s  a  g r e a te r  s t r e n g th  a n d  m o re  re s is ta n c e  to  co rro s io n  th a n  o rd in a ry  le a d , a n d  
p ip e s  m a d e  o f  i t  c a n  th e re fo re  h a v e  th in n e r  w alls . D isso lv ed  s ilic a  a n d  c a rb o n  
d io x id e  p ro d u c e  th e  g r e a te s t  co rro s iv e  a c tio n  w h e re a s  so m e d isso lv ed  sa lts  
h a v e  a n  in h ib it in g  e ffec t. T h e  m e c h a n ism  o f  th e  a c t io n  o f  th e  v a r io u s  
c o n s t i tu e n ts  o f  w a te r s  o n  le a d  is  d isc u sse d  a t  so m e le n g th .— A . R . P .

*The Corrosion of Lead and Iron  by Solutions of Potassium  Chloride Con
tain ing  Sodium Chloride, Potassium  Chlorate, and Sodium Hydroxide. S. S. 
S h a ib m a n  a n d  A . V . B a le e v  (Kalii, 1936, (5), 4 3 ;  G. Abs., 1936, 30, 7087).—  
[ I n  R u s s ia n .]  L e a d  a n d  iro n  w ere  te s te d  in  a  so lu tio n  o f  p o ta s s iu m  ch lo rid e  
3 0 0 -3 5 0 , so d iu m  ch lo rid e  8 0 -1 2 0 , p o ta s s iu m  c h lo ra te  5 0 -7 0 , a n d  so d iu m  
h y d ro x id e  0 - 3  g rm ./l i t r e ,  a t  9 5 °-1 0 5 ° . T h e  co rro s io n  o f  iro n  in  so lu tio n  
w i th o u t  so d iu m  h y d ro x id e  a f t e r  3 d a y s  w as  349 g rm ./m .2 a n d  w ith  so d iu m  
h y d ro x id e  n o n e . T h e  c o rro s io n  o f  le a d  in  so lu tio n  w ith o u t  so d iu m  h y d ro x 
id e  a f te r  9 d a y s  w a s  16 g r m ./m .2 a n d  w ith  so d iu m  h y d ro x id e  31 g rm ./m .2.

— S. G.
* Anodic Corrosion of Lead Cable-Sheaths in  M anhole W ater. M osaku  

Iw a sa  (Rev. Electrotech. Lab. Japan, 1934, (361), 1 -1 7 ).— [ In  J a p a n e s e , w ith  
E n g lis h  su m m a ry .]— S. G.

* 0 n  Cable-Sheaths Subjected to  Solutions of Various Salts. K o e i S a sa k i 
( J .  Inst. Teleg. Teleph. Eng. Japan, 1934, (139), 7 02-710).— [In  Ja p a n e se .]  
T h e  co rro s io n  o f  c a b le -sh e a th  d e p e n d s  o n  th e  d e n s ity  o f  th e  o u t-g o in g  cab le - 
s h e a th  c u r re n t,  a n d  is a lso  c o n n e c te d  w ith  th e  n a tu r e  a n d  ch em ica l c o n 
s t i tu e n t s  o f  th e  w a te r  su r ro u n d in g  th e  b u r ie d  c ab le . S . d escrib es th e  s t a te  o f  
co rro s io n  o f  c a b le -sh e a th s  in  so lu tio n s  o f  v a r io u s  s a l ts  a n d  in  n a tu r a l  a n d  
p u re  w a te r . T h e  sp ec im en s u se d  w ere  p ieces o f  le a d  c a b le -sh e a th , 10 x  10 x
0-1 c m ., o f  th e  co m p o s itio n  le a d  97 a n d  t i n  3 % . T h e  so lu tio n s  w ere  
s u lp h u r ic ,  n i tr ic ,  h y d ro c h lo r ic , a n d  o x a lic  a c id s , so d iu m  ch lo rid e , a n d  
c a lc iu m  a n d  so d iu m  h y d ro x id e s , e a c h  so lu tio n  b e in g  o f  6 d if fe re n t d en s itie s  
o f  0 - 1 ,0 -3 ,0 - 5 ,1 ,  3 , a n d  5 %  b y  w e ig h t. T h e  sh e a th s  w ere  su b m e rg e d  fo r  f ro m  
1580 to  1640 h rs . S u lp h u ric  a c id  h a d  th e  le a s t  a n d  n i t r ic  a c id  th e  g r e a te s t  
co rro s io n  effec t. T h e  e x te n t  o f  c o rro s io n  is  sm a lle r  in  th e  h o r iz o n ta l  t h a n  in  
th e  v e r t ic a l  su b m e rg en ce  t e s t .— S. G.

*On a  M ethod for Producing a Good Protective F ilm  on M agnesium  Alloys. 
S. G o to  a n d  H . A s a d a  (Tetsu-to-Hagane, 1936, 22, (10), 7 9 8 -8 0 0 ).— [In  
J a p a n e se .]  C a d m iu m -z in c -m a g n e s iu m  a llo y s c o n ta in in g  a  la rg e  a m o u n t  o f  
m a n g a n e se , e.g. A Z G  a n d  A Z F , h a v e  c o n s id e rab le  re s is ta n c e  to  co rro s io n  b y  a  
3 %  s a l t  so lu tio n . I f ,  h o w ev er, th e s e  a llo y s  a re  h e a te d  in  a i r  a t  a b o u t  2 0 0 °  C.



1936 I V .— Corrosion 539

a f te r  m a c h in in g , th e ir  su rfaces  a re  co v e red  w ith  a  film  w h ich  is m u c h  m ore 
re s is ta n t. T h e  a v e ra g e  loss in  w e ig h t o f  a  te n s io n  te s t-p ie c e  (35 g rm .) o f  th e  
m ag n esiu m  a llo y  c o n ta in in g  c a d m iu m  4 , z in c  3, a n d  m an g an ese  1-8% , h e a te d  
a t  a b o u t 2 0 0 °  C. w as 0 -9 %  o f  i ts  in i t ia l  w e ig h t o n  im m ersio n  in  a  3 %  sa lt  
so lu tio n  fo r  28 d a y s , a n d  th e re  w as a  d ecrease  in  s tr e n g th  f ro m  23 to  19 k g ./m m .2. 
T h e  co rrosion , w h ich  to o k  p lace  a t  2  o r  3 p its ,  is a sc rib e d  to  d efec ts  in  th e  
film , i.e. p i t t in g  co rrosion . A n  u n h e a te d  spec im en , h o w ev er, h a d  a  loss in  
w e ig h t o f  1 -3%  a n d  a  re d u c tio n  in  s tr e n g th  o f  7 k g ./m m .2 ; i t  w as g en era lly  
co rro d e d  o v e r  th e  su rface . C a d m iu m -m a n g a n e se -m a g n e s iu m  a n d  z in c -  
m a n g a n e se -m a g n e s iu m  a llo y s o f  n u m e ro u s  co m p o sitio n s w ere  p re p a re d  to  
s tu d y  th e  effec ts o f  c a d m iu m  a n d  zinc  o n  th e  film . T h e  a llo y s w ere  h e a te d  
a t  150°, 2 0 0 ° , 2 5 0 ° , a n d  300° C. a n d  th e ir  co rro s io n -res istan ce  co m p ared  
q u a lita tiv e ly  w ith  u n h e a te d  ones b y  im m ersio n  in  a  3 %  s a l t  so lu tio n . I t  
w as fo u n d  t h a t  z in c  u p  to  2 %  h a s  n o  h a rm fu l effect, w h ile  cad m iu m  u p  to  
6 %  a id s  th e  fo rm a tio n  o f  th e  film  a n d  th e  g re a te r  th e  m a n g a n e se  c o n te n t th e  
m ore e ffec tive  is th e  film . T h e  b e s t heating , te m p e ra tu re  fo r  th e  p ro d u c tio n  
o f  th e  film  is 2 0 0 °  C.— S. G.

*0n  the New Non-Corrodible M agnesium Alloys. I s a m u  Ig a ra sh i  a n d  H y o ji 
N a k a ta  (Tetsu-to-Hagane, 1936, 22, (10), 800-813).-— [ I n  Ja p a n e se .]  T h e  
corrosion  o f  m a n g a n e se -m a g n e s iu m  a llo y s c a n  b e  a lm o s t e n tire ly  o vercom e 
b y  so lu tio n  t r e a tm e n t  a n d  q u en ch in g . A d d itio n  o f  li th iu m  im p ro v e s  th e  
co rro s io n -res is tan ce , b u t  o th e r  e lem en ts  a re  in ju rio u s— zin c , c a d m iu m , a n d  
b ism u th  h a v in g  th e  le a s t  ill effect. T h e  co rro s io n  o f  th e se  a llo y s a n d  o f  
AZM  in  th e  q u e n c h e d  a n d  a n n e a le d  s ta te s  is s tu d ie d .— S. G .

*Influence of L ight on Corrosion of E lektron “  AZM ,”  Im m ersed in  Sea- 
W ater from  the B lack Sea. V . M . F a k e e v  ( Vestnicle Ingenerov i Tehnikov  
(Messenger E ng. and Tech.), 1936, (5), 3 0 2 -3 0 3 ).— [ In  R u ss ia n .]  T h e  a llo y  
w h ich  c o n ta in s  a lu m in iu m  7-15, z in c  0-73, a n d  m an g an ese  0 -4 8 %  w as te s te d  
fo r co rro s io n  in  d a y lig h t ,  in  th e  d a rk , a n d  in  e lec tr ic  l ig h t  b y  th e  h y d ro g en  
e v o lu tio n  m e th o d . I n  th e  d a rk  th e  r a te  o f  co rro s io n  is c o n s id e ra b ly  g re a te r  
th a n  in  l ig h t  a n d  re m a in s  c o n s ta n t ,  w h ereas  in  l ig h t  i t  d ecreases, te n d in g  
to w a rd s  a  lim it .— N . A .

t ( l )  Passivity of Metals. *(2) Experim ental Study of Passivity of Nickel. 
L o u is  C o lom bier (Publ. Sci. Tech. M in . A ir  (Paris), N o . 82, 1935, 95 p p . ; Bull.
B .N .F .M .R .A . ,  1936, (91)).— (1) A  su rv e y  (33 p p .)  is  g iv en  o f  th e  p re se n t 
k now led g e  o f  th e  p a s s iv ity  o f  m e ta ls  : h is to r ic a l r e v ie w ; p a s s iv ity  o f  iro n  ; 
p a s s iv ity  o f  o th e r  m e ta ls— n ic k e l, ch ro m iu m , a lu m in iu m , m an g an ese , t in , 
lead , s ilv er, th a ll iu m , z in c , co p p e r, m o ly b d e n u m , tu n g s te n — a n d  a l lo y s ; 
th e o r ie s  o f  p a s s iv ity . (2) G.’s o w n  in v e s tig a tio n  o f  th e  p a s s iv ity  o f  n ick e l is 
d esc rib ed  (61 p p . ) ; th is  in c lu d e d  a  ca re fu l s tu d y  o f  i ts  n o rm a l p o te n tia l  a n d  
its  p a s s iv a tio n  b y  o x id iz in g  a g e n ts  a n d  b y  e lec tro ch em ica l m e th o d s . A 
bibliography o f  a p p ro x . 2 0 0  re fe ren ces is g iv en .— S. G .

*H igh-Tem perature Properties of N ickel-C obalt-Iron-B ase A ge-H ardening 
Alloys.— I I .  (A u stin .)  See p . 516.

*Corrosion of Milk Tins in Ocean Transit. W . F .  S ey e r a n d  R . J .  D o n a ld  
(Ganad. Chem. and M et., 1936, 20, (7), 2 2 7 -2 2 8 ).— R u s tin g  o f  t in p la te  m ilk  
c o n ta in e rs  in  o cean  t r a n s i t  is  sh o w n  to  b e  d u e  to  c o n d e n sa tio n  o f  m o is tu re  from  
sa lt- la d e n  a i r  cau sed  b y  ra p id  te m p e ra tu re  c h a n g e s ; i t  c a n  b e  p re v e n te d  b y  
p a c k in g  th e  t in s  in  a i r - t ig h t  p ac k a g e s  m a d e  o f  m o is tu re - re s is ta n t m a te r ia l, 
e.g. c a rd b o a rd  im p re g n a te d  w ith  a s p h a lt .— A .  R . P .

*Roofing Paper and Zinc. H . M allison  ( Vedag-Buch, 1935, 1 1 1 -1 1 8 ; B uild. 
Sci: A bs., 1936, 9, 125).— A  s tu d y  w as m a d e  o f  th e  b e h a v io u r  o f  z inc  w h en  used  
in  ju x ta p o s it io n  w ith  roofing  p a p e r  s a tu ra te d  w ith  t a r  o r  w ith  asp h a ltic -  
b i tu m in . P ro d u c ts  o f  th e  l a t t e r  ty p e  d o  n o t  c o n ta in  a n y  chem ica lly  ac tiv e  
p h en o ls  k n o w n  to  h a v e  a  co rro s iv e  a c tio n  o n  z in c , w h ile  th o se  em b o d y in g  t a r  
m a y  c o n ta in  a  sm a ll %  o f  p h en o ls , a lth o u g h  th e  r e le v a n t G erm an  s ta n d a rd
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sp ec ifica tio n s a re  se v e re ly  r e s tr ic t iv e  in  th is  re sp e c t. S p ec im en s o f  e a c h  ty p e  
o f  p a p e r  w ere  a p p lie d  to  o n e -h a lf  o f  o n e  su rface  o f  z in c  sh e e ts , s im ila r  to  th o se  
u se d  in  ro o f  c o n s tru c tio n , th e  t a r - s a tu r a te d  p a p e r  b e in g  fix ed  b y  m ean s  o f  a  
h o t - ta r  c o a tin g , a n d  a  h o t  a s p h a l t ic -b i tu m in  c o a tin g  b e in g  u se d  fo r  th e  p a p e r  
o f  t h a t  ty p e . A f te r  ex p o su re  to  th e  w e a th e r  fo r  4  w eeks th e  e x p o sed  su rfaces 
o f  n e i th e r  se t  sh o w ed  a n y  d e te r io ra tio n . O n  re m o v a l o f  th e  p a p e r  co a tin g s , b y  
m e a n s  o f  a n  o rg an ic  so lv e n t, th e  su rfa c e  o f  th e  m e ta l  b e n e a th  show ed  n o  
h a rm fu l effec t in  e i th e r  case . A  s im ila r  se ries  o f  e x p e r im e n ts  w as c a rr ie d  o u t  
in  w h ich  th e  c o a tin g s  w ere  a t ta c h e d  o n ly  to  th e  edges o f  th e  zinc  sh e e ts , th u s  
fo rm in g  a  s o r t  o f  p o c k e t. T h ese  w ere  e x p o sed  to  th e  w e a th e r  fo r som e w eeks 
a n d  i t  w as  fo u n d  t h a t  w h ereas  w a te r  h a d  co llec ted  in  th e  p o ck e ts , th e  sh e e ts  
e x h ib ite d  a  ty p ic a l  w h ite  co rro s io n  p ro d u c t ,  a  r e su lt  o f  re a c tio n  b e tw e e n  zinc  
o x id e , c a rb o n  d io x id e  a n d  w a te r ,  w h ile  th e  u n c o a te d  p a r ts  o f  th e  su rfaces  w ere  
u n a ffe c te d . I t  is  co n c lu d ed , th e re fo re , t h a t  w h ere  z in c  is u se d  in  ju x ta p o s it io n  
w ith  roofing  p a p e rs  p re c a u tio n s  sh o u ld  be  ta k e n  to  p r e v e n t  th e  a c c u m u la tio n  
o f  s ta n d in g  w a te r  o r  p laces in  w h ich  c o n d en sed  m o is tu re  m ig h t co llec t. A n  
in s ta n c e  is d e sc rib e d  o f  co rro s io n  o f  th is  ty p e  in  a  b u ild in g .— S. G.

““In ju ry  to Zinc Guttering by B itum inous Roofing Felt. E . D eiss  (Vedag- 
Buch, 1936, 1 2 3 -1 3 5 ; Build, Sci. Abs., 1936, 9, 266).— Cf. Met. Abs., th is  vo l., 
p . 362. O w ing  to  i ts  m a rk e d  d u ra b i l i ty  o n  ex p o su re  to  w e a th e r , z inc  is w idely  
u se d  fo r  roofings, g u tte r in g , ra in w a te r  do w n -p ip es, a n d  th e  c lo th in g  o f  s t r u c tu r a l  
e lem en ts . I t s  u se fu l life w h e n  u se d  fo r  g u t te r in g  is co m m o n ly  re c k o n e d  a t
15 y e a rs , a l th o u g h  th e re  a re  cases w h ere  i t  h a s  b e h a v e d  w ell fo r  tw ice  a s  long, 
w h ile  roofing  h a s  b e e n  k n o w n  to  la s t  fo r  5 0  y e a rs  w ith o u t  re p la c e m e n t. 
R e c e n tly , h o w ev er, th e r e  h a v e  b e e n  cases in  G e rm a n y  in  w h ich  z in c  g u tte r in g  
o r  th e  lik e , w h e n  u se d  in  c o n ju n c tio n  w ith  b itu m in o u s  roofing  m a te r ia ls , h a s  
sh o w n  m a rk e d  d e te r io ra tio n  a f te r  2 o r  3 y e a rs ’ se rv ice . S ev e ra l in s ta n c e s  a re  
d e sc rib e d  in  d e ta i l ,  a n d  i t  is  e s ta b lish e d  t h a t  th e  se v ere  co rro s io n  is n o t  
a t t r ib u ta b le  to  p o o r  q u a l i ty  o f  th e  m e ta l  o r  to  a ir -b o rn e  co m b u s tio n  p ro d u c ts , 
b u t  o c c u rre d  in  th o se  s i tu a tio n s  o n  th e  b u ild in g s  w h ic h  rece iv ed  th e  g re a te s t  
a m o u n t  o f  su n lig h t. I t  is  sh o w n  t h a t  th e  co m b in ed  a c tio n  o f  su n lig h t, 
m o is tu re , a n d  a tm o sp h e ric  c a rb o n  d io x id e  re s u lts  in  th e  fo rm a tio n  o f  a n  ac id  
d e c o m p o s itio n  p ro d u c t  o f  th e  b i tu m in  w h ich  w h e n  w a sh e d  in to  th e  g u t t e r 
in g , & c., h a s  a  m a rk e d ly  co rro s iv e  a c tio n  o n  z inc . I n  th is  co n n ec tio n  refe ren ce  
is m a d e  to  W a lth e r ’s in v e s tig a tio n s  (Oel u. Kohle Erdol u. Teer, 1936, 12, 191).

— S. G.
Corrosion Tests on Galvanized Sheet. F ra n z  S c h re ib e r  (lllust. Zeit. Blech- 

industrie, 1936, 65, (38), 1130-1131).— A  critic ism  o f  th e  rev iew  o f  te s tin g  
m e th o d s  b y  R a d e c k e r  a n d  H a a rm a n n  (see Met. Abs., th is  v o l., p . 459).

— P . M. C. R .
Corrosion oi B earing Surfaces. C h ris to p h e r  H . B ie rb a u m  (Mech. Eng., 

1935, 57, (4), 2 3 9 -2 4 0 ).— T h e  a c id  c o n s titu e n ts  p ro d u c e d  in  lu b r ic a tin g  oils 
b y  o x id a tio n  e x e r t  a  s lig h t  b u t  d e fin ite  co rrosive  effec t o n  b e a r in g  alloys. 
T h is , i f  se lec tiv e , m a y  b e  benefic ia l, b u t  th e  g en e ra l co rro s io n  d u e  to  c e r ta in  
su lp h u r  co m p o u n d s a n d  f a t t y  a c id s  is u su a lly  s im p ly  d e s tru c tiv e .

— P . M . C. R .
““R esearch on Thin Layers of Tin and Other Metals. I I .— The Corrosion of 

Metals [Tin, Copper, and Lead] by Technical Insula ting  Oils. P . J .  H a rin g - 
h u iz e n  a n d  D . A . W a s  (Proc. K. Akad. Wet. Amsterdam,, 1936, 39, (2), 2 0 1 -  
214 ; a n d  Tech. Publ. Internat. T in  Res. Develop. Council, Series A , 1936, (35),
16 p p .) .— [ In  E n g lish .]  B y  e v a p o ra tio n  in  a  h ig h  v a c u u m , m e ta llic  film s w ere 
p re p a re d  su ffic ien tly  th in  fo r  th e m  to  show  a p p re c ia b le  tra n sm iss io n  o f  lig h t. 
T h e  film s w ere  th e n  ex p o sed  to  te c h n ic a l  in su la tin g  o ils a t  20° a n d  60° C ., a n d  
th e  co rro sio n  w a s  e s t im a te d  b y  th e  in c rease  in  th e  tra n sm iss io n . W ith  t in , 
le a d , a n d  co p p e r, th e  in i t ia l  r a te  o f  co rro s io n  a t  f irs t  d im in ish es ra p id ly , 
in d ic a tin g  t h a t  a  su rfa c e  film  is b e in g  b u il t  u p . W ith  t i n  a n d  le a d , th e  film
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is  d u ra b le , a n d  th e  r a te  o f  co rro s io n  d im in ish es co n tin u a lly . W ith  copper th e  
film  a p p e a rs  to  b re a k  d o w n  o r to  b e  co n tin u o u sly  d e s tro y e d , a n d  th e  corrosion  
c o n tin u e s  w ith  a  f lu c tu a tin g  v e lo c ity . T h e  velo c ities  o f  corrosion  w ere n o t 
re la te d  to  th e  c o n c e n tra tio n s  o f  th e  a c id  fo rm e d  on  th e  d e te r io ra tio n  o f  th e  oil. 
A  d iffu sion  th e o ry  is d ev e lo p ed  o n  th e  a s su m p tio n  t h a t  th e  c o n c e n tra tio n  o f  
th e  a g e n t  p ro d u c in g  th e  a c tu a l  co rro s io n  is sm a ll in  co m p ariso n  w ith  t h a t  o f  
th e  a v a ila b le  a c id .— W . H .-R .

»Investigation o£ the Corrosion of Metals by Non-Electrolytes. I.—The Action 
o£ L ight Hydrocarbon Fuels on Metals and Alloys. L . G. G in d in  a n d  R . S. 
A m b a rz u m ja n  (Izvestia Akademii Nauk S.S.S.B. (Bull. Acad. Sci. U.R.S.S.), 
1935, [v ii], (10), 1385-1397).— [ I n  R u ss ia n .]  T h e  a c tio n  o f  p e tro l w as in 
v e s tig a te d  o n  a lu m in iu m  (Si 0-23, Fe 0 -3 2 % ), D u ra lu m in  (Cu 3-74, S i 0-2, 
F e  0-43, M g 0 -9 4 % ), a llo y  N o. 11 (Mg 3-15, M n 1-0, F e  0-29, S i 0 -17% , 
re m a in d e r  A l), A m e ric a n  a llo y  (Cu 7-41, S i 0 -08 , F e  0 -2 7 % , re m a in d e r  A l), 
m a g n es iu m  ( tra c e s  S i ;  0 -1 2 %  F e ) , z inc  (F e  0-19, Cu 0 -09 , P b  1 -0% ), copper 
(tra c e s  o f  B i a n d  S b ), b ra ss  (38-88%  Z n ), b ro n ze  (1 0 %  S n ), c a rb o n  s te e l, a n d  
s ta in le ss  s te e l. I t  m a y  b e  a s su m e d  t h a t  a v ia t io n  p e tro l  does n o t  affec t th e  
ab o v e  m e ta ls  a n d  a llo y s, e v e n  a f te r  be in g  s a tu ra te d  w ith  w a te r  a t  14° C.

— N . A.
»Investigation of the  Corrosion of Metals by Non-Electrolytes, n . — Action 

of L ight Hydrocarbon Fuels on Metals and Alloys. L. G. G in d in , I. I. T orsu ev , 
a n d  R . S. A m b a rz u m ja n  (Izvestia Akademii Nauk S.S.S.B. (Bull. Acad. Sci. 
U.B.S.S.), 1936, [v ii], (1), 7 5 -8 9 ).— [ In  R u ss ia n .]  Cf. p reced in g  a b s tra c t . 
T h e  v ig o ro u s a t t a c k  on  m e ta ls  b y  c ra c k e d  p e tro ls  is  d u e  to  th e ir  a u to -o x id a t io n ; 
th is  is p ro v e d  e x p e r im e n ta lly  in  th e  case o f  z inc. I t  w as e s ta b lish e d  th a t  th e  
a t t a c k  o f  zinc  is a  fu n c tio n  o f  ac id  c o n c e n tra tio n  a s  a lso  o f  resin -fo rm ing  
su b s ta n c e s  in  th e  p e tro ls  in  c o n ta c t  w ith  th is  m e ta l. I t  w as show n  t h a t  a  
p e c u lia r  film  m a y  fo rm  o n  th e  z in c , p ro te c tin g  i t  fro m  a t ta c k .— N . A.

»Methods of Testing M aterials for Use as Salt-W ater Pipe-Lines in the Naval 
Service. W . C. S te w a r t  (Proc. 9th Ann. Conf. Maryland-Delaware Water 
Sewerage Assoc., 1935, 2 8 - 6 2 ;  d iscu ssio n , 6 2 -6 6 ).— F o r  co m p arin g  th e  
b e h a v io u r  o f  m a te r ia ls  u n d e r  c o n d itio n s  o f  h ig h  w a te r  v e lo c ity  s h o r t p ipe  
se c tio n s  a re  ro ta te d  v e r tic a lly  a b o u t  th e ir  ow n  a x es  in  th e  co rro d in g  m ed iu m , 
th e  p ip e  b e in g  a r ra n g e d  off c e n tre  a s  re g a rd s  th e  ax es  o f  th e  j a r  co n ta in in g  
th e  m ed iu m . F o r  h e a tin g  m a te r ia ls  u n d e r  c o n d itio n s  s im u la tin g  low  w a te r  
v e lo c ities  th e  specim ens a re  r ig id ly  su sp e n d e d  fro m  h a rd  ru b b e r  h o lders 
a t ta c h e d  to  c ro ss-a rm s e x te n d in g  acro ss a n d  a b o v e  4  g lass  ja r s  m o u n te d  in  
a n  e lec tr ica lly  h e a te d  a n d  th e rm o s ta tic a lly  co n tro lle d  o il-b a th , a n d  p ro v id ed  
w ith  p ip es p ass in g  th ro u g h  th e  o il-b a th  to  su p p ly  w a te r  a n d  a ir  to  th e  cells 
a t  th e  a p p ro p r ia te  t e m p e r a tu r e ; in  th is  a p p a ra tu s  th e  specim ens a re  m o v ed  
th ro u g h  a  c ircu la r  p a th  in  th e  v e r t ic a l  p la n e  a n d  c a n  be  to ta l ly  im m ersed  fo r 
a  p a r t  o r  th e  w hole  o f  a  te s t  w ith  o r  w ith o u t e le c tr ic a l c o n ta c t , so  t h a t  loss in  
w e ig h t a n d  p o te n tia l  v a r ia t io n s  c a n  b e  d e te rm in e d  u n d e r  v a r io u s  co nd itions. 
I n  th e  im p in g e m e n t a p p a ra tu s  a  c o n tro lle d  j e t  o f  w a te r  is d isc h a rg ed  a g a in s t 
a  f la t d isc  o f  th e  m e ta l  in  a  g lass vesse l m o u n te d  in  a n  o il-b a th . Som e p re 
l im in a ry  re su lts  o b ta in e d  o n  p ip e  m a te r ia ls  a n d  so ld e red  jo in ts  a re  reco rd ed  
w ith  p h o to g ra p h s  o f  th e  co rro s io n  p ro d u ced . S ilv er-so ld e red  jo in ts  a p p e a r  
f ro m  th ese  te s ts  to  b e  s tro n g e r  a n d  less liab le  to  co rro s io n  th a n  jo in ts  m ad e  
w ith  o rd in a ry  b raz in g  so ld e rs .— A . R . P .

»Corrosion of Alloys under Conditions of Fibre M anufacture. M. M. R o m a n o v  
a n d  O. I .  V e h r  (Khimicheskoe Mashinostroenie (Chem. Machine Building), 
1936, (3), 3 6 -4 2 ).— [ In  R u ss ia n .]  T h e  re s is ta n c e  o f  a lu m in iu m , iro n , cad m iu m , 
c o p p e r, z inc , a n d  v a r io u s  s te e ls  a n d  c a s t  iro n s to  co rro s io n  in  zinc ch loride  
so lu tio n s  a t  20° a n d  a t  100° C. d e p e n d s  o n  th e  pa ; a c id  so lu tio n s  being  h igh ly  
co rro s iv e . M ost o f  th e  m a te r ia ls  te s te d  lo s t  less th a n  0-1 g rm ./m .2/h r .  a t  
ro o m  te m p e ra tu re . I n  bo iling  c o n c e n tra te d  z in c  ch lo rid e  so lu tio n  th e  m o s t
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re s is ta n t  n o n -fe rro u s  m a te r ia ls  a re  : e le c tro ly tic  co p p e r, le a d —b ro n ze , a n d  
m an g an ese—b ro n ze . S ince  c o p p e r  in  so lu tio n  is less o b je c tio n a b le  in  fib re  
m a n u fa c tu re  t h a n  iro n , c o p p e r  a llo y s  a re  re c o m m e n d e d  fo r  th e  n ecessa ry  
a p p a ra tu s .— N . A .

Use of Corrosion-Resistant M etals and Alloys in  Cider M ills G . W arco llie r 
a n d  J .  T a v e rn ie r  ( I V .  Congr.internat.tech. chim. ind. agr., Bruxelles, 1935, 3, 
4 4 8 -4 5 4 ; C. A bs.,  1936, 30, 7086).—-The m e ta ls  co n s id e red  a re  classified  in  th e  
fo llow ing  o rd e r  a s  r e g a rd s  re s is ta n c e  to  co rro sio n  b y  c id e r :  sp ec ia l stee ls
A .R .C . 270 2  a n d  U ra n u s  10, p u re  a lu m in iu m  (99 -9% ), M onel m e ta l. A lu 
m in iu m  m e ta ls  a re  classified  a s  p u re  a lu m in iu m , 9 9 -5 %  a lu m in iu m , a n d  
A lm a s iliu m , a lu m in iu m -m a n g a n e se . A lu m in iu m  a n d  i t s  a llo y s  a re  to  be  
re je c te d  fo r  s tro n g ly  s u lp h ite d  (0 -1% ) w o r t s ; th e r e  is a  s tro n g  a t t a c k  a t  th e  
l iq u id —a ir—m e ta l  c o n ta c t  a n d  th e  n o n -su b m e rg e d  m e ta l  is co rro d e d  m o re  th a n  
th e  su b m e rg e d  p o r t io n . T h e se  m e ta ls  h a v e  l i t t le  effec t o n  th e  ta s te  o f  a p p le  
ju ic e , b u t  th e  t a s te  o f  c id e r  is  d e p r e c ia te d ; th e y  sh o u ld  a ll b e  g iv e n  a  p ro 
te c t iv e  c o a t .— S. G .

* 0 n  the  R eaction of Sulphur Dioxide on M etals and Alloys of Soviet M anu
facture. I .  J .  K lin o v  a n d  Y . V . A n d re e v a  (KhimichesJcoe Mashinostroenie  
(Chem. M achinebuilding),  1936, (4), 3 1 -3 4 ).— [ In  R u ss ia n .]  T h e  in v e s tig a tio n  
d e a l t  m a in ly  w ith  s te e ls  a n d  p ig  iro n s. O f th e  n o n -fe rro u s  m e ta ls  v a r io u s  
b ro n zes  w ere  te s te d  a ll  o f  th e m  p ro v e d  u n s ta b le  to  su lp h u r  d io x id e . R e ad  
co n ta in in g  8 %  a n tim o n y  w as  p a r t ic u la r ly  re s is ta n t .— X . A.

*Corrosion of M etals by W ater and Carbon Dioxide under Pressure. F . H . 
R h o d e s  a n d  J o h n  M . C la rk , J r .  (Indust, and E ng. Chem., 1936, 28, 1078-1079).

T h e  r a te  o f  co rro sio n  o f  m e ta ls  in  q u ie sc e n t so lu tio n s  o f  c a rb o n  d io x id e  
u n d e r  p re ss u re  w as  s tu d ie d , a n d  th e  e x p e r im e n ta l p ro c e d u re  is d esc rib ed . 
T h e  ra te s  o f  p e n e tr a t io n  ( in ./m o n th )  fo r  v a r io u s  n o n -fe rro u s  m e ta ls , w ith  
c a rb o n  d io x id e  u n d e r  a  g a u g e  p re ssu re  o f  4 5 0  lb . / in .2 a re  a s  fo llow s : b ra ss  
(c o p p e r 61, z in c  3 9 % ) 2-7 X 1 0 %  M onel m e ta l  1-4 X 1 0 %  m alleab le  n ick e l
1-4 x 10 5, e le c tro ly tic  c o p p e r 2-0  x 1 0 %  D u ra lu m in  1-5 X 10%  a lu m in iu m
2-5 X 10 4, ch em ica l le a d  1-4 X 10 %  z in c  5-2 X l ( r 4. T h e  o n ly  m e ta l  w h ich  
sh o w ed  a n y  p i t t in g  w as z in c .— F . J .

Corrosion of M etals in  W aterw orks Practice. G. W ie g a n d  (Korrosion V. 
Bericht über die Korrosionstagung 1935, 1936, 3 5 - 4 0 ;  d iscu ssio n , 4 0 -4 1 )  ■ a n d  
Illu s t. Zeit. Blechindustrie, 1936, 65, (2), 3 6 -3 7 ).— C o p p er a n d  b ro n z e ’ f ilte r  
sieves a re  f re q u e n tly  d e s tro y e d  b y  th e  sm a ll h y d ro g e n  su lp h id e  c o n te n t  o f  som e 
w ell w a te r s ; b itu m e n -c o a te d  a lu m in iu m  w ire  sieves h a v e  p ro v e d  sa tis fa c to ry  
s u b s t i tu te s .  A n  e x a m p le  o f  co rro s io n  o f  63 : 37 b ra ss  tu b e s  co n n e c te d  to  a  
c a s t- iro n  p u r if ic a tio n  vesse l is d e s c r ib e d ;  co n s id e rab le  d ez in c if ica tio n  h a d  
ta k e n  p la c e  b y  th e  a c tio n  o f  th e  w a te r  w h ich  c o n ta in e d  30 m g ./ l i t re  o f  ca rb o n  
d io x id e  a n d  10 m g ./ l i t re  o f  o x y g en . T h e  b ra ss  tu b e s  la s te d  6 y e a rs  w h ereas 
p h o sp h o r-b ro n z e  re p la c e m e n ts  h a v e  sh o w n  n o  co rro s io n  a f te r  15 y e a rs . O th e r  
s im ila r  ex am p les  o f  co rro s io n  w h e n  tw o  d iss im ila r  m e ta ls  w ere  in  c o n ta c t  a re  
d e sc rib e d .— A . R . P .

Corrosion by Industria l W aste W aters and Its  Prevention. H . S tooff 
(Korrosion V. Bericht über die Korrosionstagung 1 9 3 5 ,1936, 4 1 -4 7 ;  d iscussion , 
47—48).— B r ie f  n o te s  a re  g iv e n  o f  th e  a c t io n  o f  v a r io u s  chem ica ls  in  in d u s tr ia l  
w a s te  w a te rs  o n  p ip es , su m p s , & c., o f  le a d , co p p er, a lu m in iu m , iro n , a n d  v a r io u s  
n o n -m e ta llic  m a te r ia ls .— A . R . P .

The Handling and Storage of Acids. T h o m a s  J .  D ix o n  a n d  F ra n k  R offey  
(Proc. Chem. Eng. Group (Soc. Chem. In d .) ,  1935, 17, 1 0 8 -1 1 3 ; d iscussion , 
113-117).— K o n -fe rro u s  m e ta ls  a n d  a llo y s u se d  in  th e  h a n d lin g  a n d  s to ra g e  o f  
su lp h u r ic , n i tr ic ,  h y d ro c h lo ric , a c e tic , fo rm ic , a n d  o x a lic  a c id s  in c lu d e  a lu 
m in iu m , le a d , s ilv e r , co p p e r, a n d  a  n u m b e r  o f  b ro n zes. T h e  m o s t  w id e ly  u se d  
o f  th e  fo reg o in g  a re  le a d , e i th e r  p u re  o r  a llo y e d  w ith  a n tim o n y  o r  te llu r iu m ,



1936 IV .— Corrosion 543

a n d  a lu m in iu m ; th e  fo rm e r  m a in ly  fo r  su lp h u r ic  a n d  fo rm ic  ac id s , th e  la t te r  
fo r  n i t r ic  a n d  a c e tic  ac id s .— P . M. C. R .

* Organic Inhibitors oi Corrosion. A rom atic Amines. C harles A . M ann, 
B y ro n  E . L a u e r , a n d  C lifford  T . H u l t in  (Indust, and Eng. Chem., 1936, 28, 
1048-1051).— T e s ts  show ing  th e  effec t o f  v a r io u s  o rg an ic  in h ib ito rs  o n  th e  
r a te  o f  co rro s io n  o f  m ild  s te e l in  su lp h u r ic  a c id  a re  d esc rib ed . T h e  a ro m atic  
am in es fo rm  sa lts  w ith  co rro d in g  ac id s  t h a t  ion ize  to  g iv e  p o sitiv e  in h ib ito r  
ions, w h ic h  fo rm  a  p ro te c tin g  la y e r  b y  b e in g  a d so rb e d  b y  th e  c a th o d ic  areas 
o f  th e  m e ta l  su rface . T h e  v a ry in g  effec t o f  d iffe re n t in h ib ito rs  is  ex p la in ed .

— F . J .

♦S tudies on Corrosion. E r n s t  C ohen  a n d  W . A . T . C ohen  d e  M eester 
(Pros. K . A kad . Wet. Amsterdam , 1936, 39, (3), 3 61 -365).— [ I n  G erm an .] T h e  
co rrosion  o f  sh e e ts  o f  t i n  im m ersed  in  O -lA -h y d ro ch lo ric  a c id  w as s tu d ied . 
I n d iv id u a l  re su lts  fo r  th e  loss o f  w e ig h t sh o w ed  su c h  g re a t  d iv erg en ce  fro m  th e  
m ean  v a lu e s  t h a t  a  m e re  d u p lic a tio n  o f  te s ts  m ig h t g ive  co m p le te ly  m islead ing  
re su lts . E x p e r im e n ts  w ith  ro ta t in g  cy lin d e rs  o r  ro d s  o f  t i n  g av e  m u c h  m ore 
c o n s is te n t r e s u l t s ; th e  a p p a ra tu s  u se d  is d esc rib ed .— W . H .-R .

Cavitation R esearch : A Progress Report on W ork a t the M assachusetts 
Institu te  of Technology. J .  C. H u n s a k e r  (Mech. E ng., 1935, 57, (4), 211-216).
 T h is  in v e s tig a tio n  o f  th e  m ech an ism  o f  h y d ra u lic  c a v ita t io n  w as ca rried
o u t in  a n  a p p a ra tu s  p e rm ittin g  c o n tro l o f  v e lo c ity , p re ssu re , te m p e ra tu re , 
a n d  a ir  c o n te n t ; k in e m a to g ra p h ic , p h o n o g ra p h ic , a n d  d y n a m o m e tr ic  m e th o d s  
w ere  c o m b in ed  in  th e  in v e s tig a tio n s , w h ich  d e m o n s tra te d  th e  m ech an ica l 
n a tu r e  o f  th e  p h e n o m en o n , i ts  d ep en d en c e  o n  th e  sh a p e  o f  th e  b o u n d a ry  w alls 
a n d  o n  a ir  c o n te n t ,  a n d  i t s  p ro b a b le  asso c ia tio n  w ith  th e  p e rio d ica l fo rm a tio n  
a n d  co llapse  o f  w a te r -v a p o u r.— P . M . C. R .

♦C avitation  and Surface Tension.—I- I I .  P . K . T h . v a n  I te rs o n  (Pros. 
K  A kad . Wet. Amsterdam, 1936, 39, (2), 1 3 8 -1 4 9 ; (3), 330 -3 3 9 ).— [ In  F re n c h .]  
T h e  p h e n o m e n o n  o f  c a v ita t io n  is d esc rib ed  w ith  sp ec ia l refe ren ce  to  th e  b lades 
o f  cen tr ifu g a l p u m p s . S im ila r  effec ts so m etim es a r ise  w ith  sh ip s’ p ro p e lle r 
b lad es , a n d  a re  acco m p a n ie d  b y  m a rk e d  e rosion . T h e  p h en o m en o n  is d u e  
to  lo ca l re d u c tio n  o f  p re ssu re  cau s in g  th e  fo rm a tio n  o f  b u b b les  o f  w a te r  
v a p o u r  o r a ir . v a n  I .  describ es th e  effec ts o f  su rface  te n s io n , th e  p resen ce  o f  
d isso lv ed  o r su sp e n d e d  im p u ritie s , a n d  o th e r  fa c to rs  o n  th e  fo rm a tio n  o f

b u b b les .— W . H .-R .
The Principles of the Theory of Metal Corrosion. W . J .  M uller (Korrosion 

V. Bericht iiber die Korrosionstagung 1935, 1936, 6 -9 ).— I t  is show n  t h a t  th e  
b e h a v io u r  o f  a  m e ta l  u n d e r  co rro s iv e  co n d itio n s  d e p e n d s  p rin c ip a lly  o n  th e  
n a tu r e  o r  a t ta c k a b i l i ty  o f  th e  co v erin g  f i lm ; i f  th is  is u n a t ta c k e d  b y  th e  
co rrosive  m e d iu m  n o  a t t a c k  o n  th e  m e ta l  o ccu rs w h en  th e  a re a  o f  th e  po res is 
a b o u t  10-4 cm .2/c m .2 a n d  a t ta c k  a lw ay s  o ccu rs w h en  th is  a re a  is g re a te r  th a n  
10“3 cm .2/c m .2. W ith  a  p o re  a re a  in te rm e d ia te  b e tw e e n  th e se  v a lu es  th e  
n a tu r e  o f  th e ’m ed iu m , th e  m e ta l, a n d  th e  film  d e te rm in e s  w h e th e r  a t ta c k  o r 
p a s s iv a tio n  w ill o ccu r.— A. R . P .  .

The Corrosion of Metals. I.— M echanism of Corrosion Processes. R . M. 
B u rn s  (Bell System  Tech. J . ,  1936, 15, (1), 2 0 - 3 8 ;  a n d  Bell Telephone System  
Tech Put,L, Chemistry, M onograph  B-912, 1936, 19 p p .)— B . o u tlm es  th e  
a p p lic a tio n  o f  e lec tro ch em ica l m e th o d s  to  co rro s io n  in v e s tig a tio n s , a n d  
d iscusses th e  p o s itio n  o f  th e  p o te n tia l  o f  a  m e ta l  a g a in s t i ts  en v iro n m e n t a n d  
th e  t r e n d  o f  th is  p o te n t ia l  w ith  tim e , p o in tin g  o u t  t h a t  i t  is th e re b y  possib le 
to  d e te rm in e  w h e th e r  th e  co rro s io n  p rocess is c o n tro lled  b y  re a c tio n s  occu rring  
in  th e  a n o d ic  a reas , th e  c a th o d ic  a re a s , o r  b o t h ; i.e. w h e th e r  th e re  is a  ten d e n c y  
to  p a s s iv a tio n , in h ib itio n , o r  p ro g ressiv e  a t ta c k .  M e asu rem en ts o f  film  
s ta b il i ty  w h e th e r  in  te rm s  o f  th e  leak ag e  c u r re n t  w h ich  m a y  be  p assed  th ro u g h  
th e  film  o r  in  te rm s  o f  th e  a m o u n t o f  film -fo rm ing  m a te r ia l re q u ire d  to  p roduce  
p a s s iv ity  o r  th e  a m o u n t o f  film -d es tro y in g  m a te r ia l  re q u ire d  to  re n d e r  a  m e ta l
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a c tiv e , fu rn ish  in fo rm a tio n  a s  to  th e  q u a l i ty  o f  c o rro s io n -re s is ta n t film s. 
M e asu rem en ts  o f  th e  r a te  a t  w h ich  a  film  fo rm s o n  a  m e ta l  w h e n  p la c e d  in  a  
film -fo rm ing  e n v iro n m e n t th ro w s  l ig h t  o n  i ts  re la t iv e  su rface  r e a c tiv i ty , a n d  
su c h  in fo rm a tio n  is o f  a s s is ta n c e  in  d e te rm in in g  th e  r a te  o f  co rro s io n  in  h o m o 
geneous co rro s iv e  e n v iro n m e n ts  o r  th e  r a te  o f  p a s s iv a tio n  in  th e  film -fo rm in g  
en v iro n m e n ts . O n  th e  b a s is  o f  su c h  m e a su re m e n ts , a n d  w ith  a  ch em ica l 
know led g e  o f  th e  e n v iro n m e n ts  in  w h ich  th e  m e ta ls  a re  u se d , a s  w ell a s  th e  
c o m p o s itio n  a n d  p h y s ic a l s t a te  o r  s t r u c tu r e  o f  th e  m e ta ls , i t  is po ss ib le  to  
p re d ic t  co rro s io n  b e h a v io u r  a n d  to  o b ta in  a n  u n d e rs ta n d in g  o f  co rro s io n  
p ro b le m s u su a lly  n o t  p o ss ib le  b y  o rd in a ry  e m p ir ic a l co rro s io n  te s ts .— S. G.

The Corrosion of Metals. G. D . B e n g o u g h , W . H . J .  V e rn o n , a n d  F . W o rm - 
w ell. T . P . H o a r  (M et. In d . (Land.), 1936, 49, (16), 3 9 4 -3 9 5 ; (19), 4 7 0 -4 7 1 ).—
B ., V ., a n d  W . c ritic ize  H .’s in te rp re ta t io n  o f  th e i r  re su lts  (M et. A bs., th is  vo l., 
p . 4 0 0 ) , a n d  s ta te  th e ir  v iew s o f  th e  film  d is tr ib u tio n  th e o ry  a s  o p p o se d  to  th e  
d if fe re n tia l a e ra t io n  th e o ry . T h e y  b e liev e  t h a t  a ir -fo rm e d  film s a re  o f  n eg li
g ib le  im p o rta n c e  o n  s u b s e q u e n t co rro s io n  u n d e r  im m e rse d  co n d itio n s  (a  v iew  
n o t  sh a re d  b y  E v a n s  a n d  H o a r) , a n d  s tre s s  th e  v a lu e  o f  tim e  -o x id a tio n  cu rv es 
fo r  s tu d y in g  th e  r a te s  o f  g ro w th  o f  o x id e  film s. I n  h is  re p ly , H . d iscusses 
p rin c ip le s  o f  co rro s io n  r a th e r  th a n  th e  specific m e ta ls  q u o te d  b y  B ., V ., a n d  W . 
in  th e i r  w o rk , a n d  p o in ts  o u t  t h a t  in  e s sen tia ls  th e  tw o  schoo ls o f  th o u g h t  h a v e  
m u c h  in  c o m m o n , a n d  co n c lu d es b y  su g g e stin g  t h a t  le n g th y  m a s s -v o lu m e -tim e  
o b se rv a tio n s  b e  su p p le m e n te d  b y  e le c tro n  d if fra c tio n  a n d  o th e r  m o d e rn  
re se a rc h  m e th o d s .— J .  E .  N .

*The Design, In terpreta tion , and Uses of Standard Corrosion Tests in  Salt 
Solutions and Industrial W aters.— II . G . D . B e n g o u g h  a n d  F . W o rm w ell 
(Iron  Steel In s t .  Special R ep. N o . 13 (4 th  R e p . C orro sio n  C tte e .) , 1936, 2 1 3 -  
232).— S ta n d a r d  co rro s io n  te s ts  in  s ta g n a n t  o r  s low ly  m o v in g  n e u tr a l  s a l t  
so lu tio n s  u n d e r  a tm o sp h e ric  a n d  h ig h e r  p re ssu re s  o f  o x y g en  a n d  a ir  a re  d e 
sc rib ed . T h e  sp e c im en s a re  te s te d  u n d e r  to ta l  im m ers io n  co n d itio n s , a n d  
co n s is t o f  d isk s . T h ese  a re  s u p p o r te d  in  a  h o r iz o n ta l p o s itio n  b y  g lass  p o in ts . 
T y p ic a l  c o r ro s io n -tim e  c u rv es  a re  g iv e n  a n d  th e  re su lts  a re  re a so n a b ly  r e p ro 
d u c ib le . C orro sio n  ra te s  c a n  b e  in c re a se d  b y  slow ly  r o ta t in g  th e  spec im en s 
in  th e  co rro d in g  m e d iu m  u n d e r  a tm o sp h e ric  p re ssu re  o r  b y  th e  u se  o f  h ig h  
o x y g e n  p re ssu re  a n d  s ta g n a n t  c o rro d in g  m e d iu m .— H . S.

Two Methods of Investigation of the Corrosion B ehaviour of Metals. M. 
P r o t  a n d  N . G o ldow sk i (Puhl. Sei. Tech. M in . A ir  (Paris), N o . 91, 1936, 47 
p p . ;  B ull. B .N .F .M .R .A . ,  1936, (91)).— D escrib es (1) th e  “  co lo roscopic ”  
m e th o d , u s in g  p a in d ic a to rs , w h ich  is s ta te d  to  re v e a l zones p ro n e  to  co rrosion , 
a n d  (2) th e  th in  te s t-p ie c e  m e th o d . B o th  a re  c la im ed  to  b e  sp e ed y .— S. G.

A Rapid M ethod for Testing Corrosion. W . P a lm eer (Korrosion V. Bericht 
über die Korrosionstagung 1935, 1936, 1 0 -1 6  ; a n d  (in  g r e a te r  d e ta il)  Korrosion  
u n d  Metallschutz, 1936, 12, (5 /6 ), 139 -148).— A n  a p p a ra tu s  is d e sc rib e d  fo r 
d e te rm in in g  th e  r a te  o f  r u s t in g  o f  iro n  b y  m e a su rin g  th e  o x y g en  a b so rb e d  w h en  
th e  m e ta l  is im m e rse d  in  ca lc iu m  o r  so d iu m  ch lo rid e  so lu tio n s .— A . R . P .

The Standardization of Corrosion Results and Corrosion Tests. F r i t z  T ö d t  
(Korrosion V. Bericht über die Korrosionstagung 1 9 3 5 ,1936, 2 6 -3 0  ; d iscu ssio n , 
3 1 -3 3 ).— I t  is re c o m m e n d e d  t h a t  loss in  w e ig h t figu res in  co rro s io n  te s ts  be  
ex p ressed  a s  g rm ./m .2/d a y  a n d  loss in  th ic k n e ss  figu res a s  m m ./d a y .— A . R .  P .

The Evaluation  of Reports on Corrosion. F . T ö d t  (L isty  Cukrovar, 1936, 
54, 1 7 1 ; G. A bs.,  1936, 30, 7085).— See also  p re c e d in g  a b s tra c t .  T . ad v o c a te s  
a  s ta n d a rd  m e th o d  fo r  r e p o r t in g  co rro sio n  a n d  su g g e sts  t h a t  i t  b e  re p o r te d  as 
th e  w e ig h t loss p e r  sq u a re  m e tre  p e r  24  h rs . w ith  a d d it io n a l  c o m m e n ts  a s  to  
th e  n a tu r e  o f  th e  r e a c tio n , p re sen c e  o f  gases in  so lu tio n , d y n a m ic s  o f  th e  fluids, 
a p p e a ra n c e  o f  th e  m e ta llic  su rface , p e n e tra t io n  o f  th e  liq u id , & c.— S. G.

On the Methods of Physico-Chemical Analysis [in the  Study of Corrosion].
V . A . K is t ia k o v s k iy  (Izvestia  Sektora Fiziko-Khimicheskogo A naliza  (A nn .  
Sect. A n a l. P hys.-C him .), 1936, 8 , 5 -1 3 ).— [ I n  R u ss ia n .]  K . d iscusses th e



a p p lic a tio n  o f  p h y sic o -ch em ica l a n a ly s is  to  th e  e le c tro c h e m is try  o f  colloids 

fo r  th e  p u rp o se  o f  s tu d y in g  th e  co rro s io n  o f  A .
Conversion Factors in Determ ining Corrosion R a t e s .  (inco, i ! » o ,  ±*,

(1) 2 6 -2 8 ).— A  su ita b le  ex p ress io n  fo r  co rro s io n  r a te  m  te rm s  o f  w e ig h t loss 
sh o u ld  co v e r th e  re la t io n sh ip  b e tw e e n  w e ig h t loss, a re a  o f  ex p o sed  surface  
a n d  tim e . A  co m p ariso n  is sh o w n  fo r  v a r io u s  m a te r ia ls , o f  th e  co rrosion  ra  
in  m g ./d m .2/d a y  a n d  d e p th  o f  p e n e tra t io n  in  cm . p e r  y e a r , i t -  U .
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( C o n t in u e d  f r o m  p p .  4 6 0 -4 6 2 .)

*On the Protective Action of Sodium Chrom ate in  the  Dissolution of Alu
m inium  in  Caustic Soda. J .  F isc h e r  a n d  W . G eller (K<̂ 01p S u m
i(>36 12 (9) 2 9 7 -2 9 9 ).— Addition o f  so d iu m  c h ro m a te  to 0 5 /o sod ium

1, d i x i i e  so lu tio n  J L .  « f W  t h % ra “ , A  Z  m S i  fc
99 -99%  a lu m in iu m  ; w ith  3 %  so d iu m  c h ro m a te  o n ly  0 24 p m / m -  / £ * * ■  »
d isso lv ed . W ith  99 -5%  a lu m in iu m  th e  in h iln tin g  effec t ^
a n n re c ia b le  o n ly  w ith  so lu tio n s  c o n ta m m g  m o re  t h a n  1 /0 . W ith  v e ry  sm all
am O Trits o f  c h ro m a te  d isso lu tio n  is a c tu a lly  ac c e le ra te d  ow m g to  re d u c tio n

o f  th e  c h ro m a te  to  ch ro m ic  h y d ro x id e . A . R . 1 .  (A lum in ium
T he E lv ta l P rocess [of P la tin g  A lu m in iu m ]. H . G in sb e rg  (A lum in ium

1936 18 (9) 4 4 1 -4 4 2 ).— T h e  p ro cess co n s ists  in  p ro d u c in g  a n  o x id e  film  b y

a n o d ic  ox ida tio n ^  th e n ’ p a r t ly  d isso lv in g  th is  in  su itabde
o v e r th e  re m a in d e r  w h ic h  a c ts  a s  a n  a n c h o r  fo r  th e  p la te .  JNo d e ta ils  a re  g iv  , 
b u t  i t  is  c la im e d  t h a t  th e  p la te d  m e ta l  m a y  be  m e c h a n ic a lly  w o rk e d  w ith o u t

AetA ‘c h f m i a i i o r '’W P r o te c t io n  of L ight Alloys. The P ro ta l Process - -
(Rev. A lu m in iu m , 1936, 13, (80), 1 7 2 - 1 7 3 ) . - S e e  a lso  M et. A bs., 1934, 1, 18.

1 h  O n 'theSV roducliondoT oxidic Protective Film s on A hrm inium  and  JUurnin^ 
iu m  Alloys. R o b e r t  J .  S n e llm g  (Metall-Woche, 1936, (12), 221 223).
r e v i e w  o f  A m e ric a n  p a te n t  l i te r a tu re .  A .  R .  ■ p  m  c  m,

^Electrolytic Colouring of Anodic Layers of A lum inium  Oxide. G . M . b e lia
/ * ?! • • iq o k  a (0\ 89—9 2 1 — S. f o u n d  t h a t  n o  co lo u rin g  co u ld  be  o b ta in e d

jw  d iro c t  in t ro d u c k o n  o f  t t e 'd y e  i i  th e  e le c tro ly tic  b a th .u s e d  fo r  an od ic
t r e a tm e n t  I r r e g u la r  re su lts  a re  o b ta in e d  b y  im m e rs io n  in  th e  co lou ring
so lu tio n  A  g re a te r  p e n e tr a t io n  o f  th e  p ig m e n t is  po ss ib le  u s in g  a  d iffe ren t
J- „ f  th e  e lec tro d es  T h e  a d d it io n  o f  a  sm a ll p e rc e n ta g e  o f  ferrous
f 8r t T o  a n  t i f  co lo u rin g  so lu tio n  in c rease s  th e  s ta b il i ty  o f  th e  co lou r h y d ra te  to  a n  a c id  ^  ^  fo rm ed ; w h ic h  p e rm its  a

d e e p e r  p e n e tra t io n  o f  th e  d y e , fa v o u ra b ly  in flu en ces th e  re s is ta n c e  o f  th e

' ol°on g lis ters o n ' Alplate [A lum inium -Coated D uralum in] Sheets. I .  T .

S r a n S e S  b S s T m l s e r w d  / ^ f o r m ^ h a v e  n“ c t  on  th e  
m e c h a n ic a l m o p e r tie s , w h e reas  th e  l a t t e r  te n d  to  p ro d u c e  p ee lin g  o f  th e  p la teris'i.A'—'in ssspzr.*;
S S  W k t S T o »  C p r r o n J  b ,  « . to g  .  h ig h  d e g n e  o f  o o m p n .to o n  to  th e

f i r+ V ln m ?u iu n fco a tin g S  o n  I ro n . A . v o n  Z eerled er (Korrosion u . Metallschutz, 
1936 12 (10) 275 -2 8 3 ).— A  b r ie f  a c c o u n t is g iv en  o f  th e  fo llow ing processes 
of c ^ a to g  iro n  w ith  a lu m in iu m : ca lo riz in g , “  a lit ie re n ,”  t r e a tm e n t  w ith

l ■ h im  ch lo rid e  v a n o u r  “  a lu m e tie re n ,’* a lu m in iu m  p a in tin g , e lec tro ly tic
a n d  ro llin g -o n  p n ~  d  »

a p p e n d e d .— A . R . P .
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*Copper-PIating of Boiler H atches. N . M . G a lu z in  a n d  S . A . N e s te ro v  
(.Avtogennoe Delo (Autogenous Practice), 1935, (10), 2 5 -2 7 ).— [ I n  R u ss ia n .]  
T h e  fo llow ing  m e th o d s  w ere  in v e s tig a te d  : c o p p e r-p la tin g  w ith  a  g a s  b u rn e r ,  
ca rb o n  a rc , m e ta l  a rc  ; b ra s s -p la t in g  w ith  g a s  b u rn e r  ; b ro n z e -p la tin g  w ith  
c a rb o n  a rc . T h e  b e s t  m ic ro s tru c tu re  a s  re g a rd s  th e  n u m b e r  o f  c a v itie s  a n d  
o x ides w as o b ta in e d  w ith  b ra ss  a n d  th e  w o rs t  w ith  b ro n ze . T h e  b e s t  re su lts  
fo r  co p p e r w ere  o b ta in e d  b y  th e  g a s -b u rn e r  m e th o d .— N . A .

Protection of Telephone Cables Against Corrosion Due to  Electrolysis and 
Chemical Action. C o m ité  C o n s u lta t if  I n te rn a t io n a l  T é lé p h o n iq u e  (Proc. 10th 
Plenary Meeting, Comité Consult. Internat. Télèph., 1934, S e p t . ;  Enqlish 
Translation, 1936, 1 3 3 -1 5 6 ; Bull. B .N .F .M .B .A ., 1936, (91)).— T h is  E n g lish  
tr a n s la t io n  o f  th e  P ro c e e d in g s  o f  th e  1934 B u d a p e s t  m e e tin g , in c lu d es  e x te n s iv e  
re c o m m e n d a tio n s  o n  v a r io u s  e le c tr ic a l p ro te c tiv e  m easu res , a s  w ell a s  n o te s  
o n  p ro te c tio n  a g a in s t  ch em ica l co rro s io n  a n d  o n  m e th o d s  fo r  d is tin g u ish in g  
b e tw e e n  e le c tro ly tic  a n d  ch em ica l co rro s io n .— S. G.

Contribution to the  Electrolytic T inning of W ires. (S ne lling .) See p . 553
Porosity Tests for Tinplate. R . G ire  (Rev. trav. Office Pêches Maritimes 

1935, 8, (4), 4 2 3 -4 2 9 ; Bull. B .N .F .M .R .A ., 1936, (91)).— G. rev iew s th e  
fe rr ic y a n id e  a n d  h o t-w a te r  te s ts  a n d  th e n  d esc rib es  h is  o w n  te s t  (firs t a n 
n o u n c e d  ibid., 1934, 7 , (2), 223), w h ich  co n s ists  o f  a n o d ic  t r e a tm e n t  in  a  
so d iu m  m o n o su lp h id e  so lu tio n . T h e  te c h n iq u e  o f  c lean in g  th e  spec im en  
a n d  c a rry in g  o u t  th e  te s t  is  d esc rib ed . T h e  t e s t  is  c la im ed  to  b e  ra p id , a n d  
p o re s  a re  s ta te d  to  b e  sh o w n  u p  v e ry  c lea rly .— S. G.

A Test for Porosity in  the Coating of Tinplate. J .  C. A n d rew s a n d  R  T  
I ) ’A n v e rs  (Analyst, 1936, 61, (723), 4 0 2 ).— S h e e ts  o f  C e llophane p a p e r  a re  
so a k e d  in  750 c.c. o f  a  7 %  so lu tio n  o f  p o ta s s iu m  fe rr ic y a n id e  c o n ta in in g  10 
d ro p s  o f  s u lp h u r ic  a c id  (d 1-84). A  sh e e t is  w ith d ra w n  fro m  th e  so lu tio n , 
d ra in e d , a n d  la id  o n  th e  t in p la te ,  g o o d  c o n ta c t  b e in g  e ffe c ted  b y  d ra w in g  a  
squ eeg ee  o v e r  th e  p a p e r . A f te r  45—60  m in u te s  th e  sh e e t is  re m o v e d , w ash ed , 
a n d  d r ie d , w h en  th e  im p e rfe c tio n s  in  th e  p la te  a re  re v e a le d  b y  th e  d e v e lo p 
m e n t o f  b lu e  sp o ts  a n d  s ta in s  o n  th e  p a p e r . I t  is  e s se n tia l t h a t  a ll g rease  be 
re m o v e d  f ro m  th e  p la te  b e fo re  m a k in g  th e  te s t  ; th is  is  e ffec ted  b y  w ash in g  
f irs t  w ith  c a rb o n  te tra c h lo r id e , th e n  w ith  ac e to n e .— A . R . P .

A R apid M ethod for Testing T inplate and Tinned Containers. R . L eg en d re  
(Recherches et Inventions, 1936, 17, (259), 9 6 -9 8  ; Bull. B .N .F .M .R .A ., 1936, 
(91)).—A  m e th o d  is d isc u sse d  b a se d  o n  t h a t  o f  P r o t  a n d  G o ldow sk i (cf. Met. 
Abs., 1934, 1, 5 0 2 ) ;  i t  co n sists  o f  th e  a p p lic a tio n  to  t in p la te ,  & c., o f  a  je lly  
c o n ta in in g  a n y  d e s ire d  co rro s iv e  a g e n t  a n d  a  pa in d ic a to r  P ra c t ic a l  d e ta ils  
o f  th e  t e s t  a re  g iv en .— S. G.

Zinc Coating [Hot-Galvanizing] ; A Bibliography. V ic to r  S . P o la n s k y  
(Carnegie Library o f Pittsburgh, 1936, 110 p p .) .— C overs th e  p e r io d  f ro m  th e  
y e a r  1910.— S. G.

H ot-G alvanizing in  Connection w ith  Sheets. N elso n  E . C ook  (Iron Steel 
Eng., 1934, 11, 13 5 -1 4 1  ; C. Abs., 1934, 28, 3700).— A  b r ie f  d e sc rip tio n  o f  
z ™?. o °a tm g s  w ith  e m p h a s is  o n  h o t-g a lv a n iz in g . T h e  u ses a n d  l im ita t io n s  
o f  d if fe re n t k in d s  o f  z in c  c o a tin g s  a re  p o in te d  o u t.— S. G.

. . .  Developm ent and Control of Spangles on Galvanized Iro n .—VIII.
\ \  a lla c e  G . Im hoflf (Metal Cleaning and Finishing, 1936, 8, (2), 8 9 -9 3 ). The'
e ffe c t o f  a d d i t io n  o f  t i n  to  th e  g a lv a n iz in g  b a th  is d isc u sse d . T in  a d d itio n s  
o p e n  u p  th e  c o a tin g , d ev e lo p  a  flow er sp a n g le , a n d  t e n d  to  g iv e  th e  fin ish  
a  b r ig h t  t i n  b r ill ia n c y .— S. G.

How Thick Should the  Sides of the  Galvanizing Pot Be ? W a lla c e  G . Im h o ff  
(Amer. Metal Market, 1934, 41, (72), 4—5 ).— A n  a t t e m p t  to  p ro v id e  a  sy s te m 
a t ic  b as is  fo r  u s in g  a  d e f in ite  th ic k n e s s  fo r  e a c h  size o f  p o t .— S. G .

New W ire Galvanizing Process Applies Dense Coatings a t H igh Current 
Densities. (L y o n s .) See p . 553.



The Basic Theory of the New “  Bethanizing ”  Process [for Galvanizing 
W ire]. (T a in to n .)  See p . 553.

M ethods for D eterm ining the  Thickness of Zinc Coatings. W a lte r  R . M eyer 
(Met. In d .  (N . Y . ), 1 9 3 6 ,34, (5), 1 73 -175).— T h e  v a r io u s  m e th o d s  a re  co m p ared , 
fo r  e le c tro d e p o s ite d , S h e ra rd iz e d , a n d  h o t-g a lv a n iz e d  co a tin g s . F o r  e le c tro 
d e p o s ite d  c o a tin g s  th e  H u ll—S tra u sse r  drop^ t e s t ,  a n tim o n y  ch lo rid e -h y d ro - 
ch lo ric  a c id  s t r ip  m e a su re m e n t, m icro sco p ic  m e a su re m e n t, a n d  a n a ly tic a l  
m e a s u re m e n t g iv e  re lia b le  a n d  c o r re la te d  re su lts . T h e  s tr ip p in g —a n a ly tic a l 
m e th o d  is m o s t  re liab le  fo r  S h e ra rd iz e d  co a tin g s . F o r  d e te rm in in g  th e  a m o u n t 
o f  z in c  o n  h o t-g a lv a n iz e d  co a tin g s  th e  s tr ip p in g —a n a ly tic a l  m e th o d  is consid ered  
to  b e  th e  m o s t  re l ia b le ;  th e  P re e c e  t e s t  a n d  m icro sco p ic  m e a su re m e n t a re  
v a lu a b le  in  d e te rm in in g  th e  d is tr ib u tio n  o f  th e  c o a tin g . S. G.

Corrosion Prevention on th e  North-Sea Coast. W . W it tn e b e n  (Bauver- 
waltung, 1935, 55, (50), 1 0 0 0 -1 0 0 1 ; B uild . Sci. A bs.,  1936, 9, 87).— E ffec tiv e  
p ro te c tio n  o f  iro n  a n d  s te e l s t ru c tu re s  is  a ffo rd ed  b y  d en se  c o a tin g s  o i z inc, 
to  w h ic h  a lu m in iu m  h a s  b e e n  a d d e d , a p p lie d  b y  th e  S h e ra rd iz m g  process. 

P a in t in g  is a lso  n e c e ssa ry .— S. G.
Specifications for Corrugated [Galvanized] Metal Pipe.  (Bull. Amer.

Railw ay Eng. Assoc., 1935, 37, (381), 1 28 -132).— A p p e n d ix  F  to  R e p o r t  o f  
C o m m itte e  I . — R o a d w a y  o f  th e  A m e ric a n  R a ilw a y  E n g in e e rin g  A sso c ia tio n .

— b . Or.

*The Cementation of Grey Cast Iron  w ith Beryllium. J o s e p h  L a issu s 
(Conqres Internat. M ines M B , Oeol., Section de Metallurgie, 1936, 2, 219 222 , 
a n d  Rev. M et., 1936, 33, (8), 4 9 4 -4 9 7 ).— [ In  F re n c h .]  Cf. M et. A bs., 1935, 2, 
697 T h e  c e m e n ta tio n  o f  g re y  c a s t  i ro n  w ith  b e ry lliu m  h a s  b e e n  s tu d ie d  by 
h e a tin g  sm a ll p o lish e d  cu b es  a t  800°-1150° C . fo r  2 1 -1 0  h rs . in  a  p o w d ered  
m ix tu re  o f  e i th e r  9 8 %  b e ry lliu m  o r  8 0 %  fe rro -b e ry ll iu m  w ith  2 5 %  b y  v o lu m e 
o f  b e ry llia . D iffu s io n  o ccu rs in  a  m a n n e r  s im ila r  to  t h a t  o b se rv ed  m  th e  
c e m e n ta tio n  o f  iro n  a n d  s te e ls  w ith  b e ry lliu m . T h e  la y e rs  p ro d u c e d  axe e x 
tr e m e ly  h a rd , th e  m a x im u m  V ick ers  d ia m o n d  h a rd n e ss  n u m b e r  o c c u n n g  o n  
sa m p le s  c e m e n te d  a t  1000° C. in  fe rro -b e ry ll iu m  a n d  re a c h in g  a  v a lu e  o f  1561, 
th e  h ig h e s t so  f a r  re c o rd e d  o n  a n y  m e ta llic  b o d y . R u s tin g  is r e ta rd e d , b u t 
no  a p p re c ia b le  p ro te c tio n  is g iv e n  a g a in s t  co rro s io n  in  a c id s — J .  C. C.

^Cem entation of Ferrous Alloys by Beryllium. Jo s e p h  L a issu s  (Compt. 
rend., 1934, 199, 1408-1 4 1 0 ).— See M et. A bs.,  1935, 2, 697. S. G .

Metallic Coatings as Protective Media. S. R o b so n  a n d  P .  S . L ew is 
(Proc. Chem. Eng. Group (Soc. Chem. In d .) ,  1935, 17, 2 3 - 3 5 ;  d iscu ssio n ,
3 5 -3 7 ). A  rev iew  o f  th e  p r in c ip a l  ty p e s  o f  co rro s io n  (a tm o sp h e ric , o r  d u e  to
w a te r ,  so il, o r  fo o d stu ffs) w h ic h  in c lu d es  su g g estio n s re g a rd in g  su ita b le  p ro 
te c tiv e  m e d ia . T h e  a d v a n ta g e s , l im ita t io n s , a n d  c h ie f  a p p lic a tio n s  o i th e  
v a r io u s  ty p e s  o f  z in c , a lu m in iu m , t in ,  le a d , c a d m iu m , a n d  n ic k e l c o a tm g  a re  
co n s id e red , sp e c ia l a t t e n t io n  b e in g  d e v o te d  to  S h e ra rd iz in g , c a lo n z m g , a n d  
m e ta l  sp ra y in g . I n  th e  d isc u ssio n , re fe ren c e  w as  m a d e  to  som e c h a ra c te r is tic s  
o f  e le c tro d e p o s its , a n d  to  th e  e lec tro ch em ica l p ro p e rtie s  d e s ira b le  in  a  covering  

m e ta l .— P . M . C. R . . , „„
Metal Coatings for A ircraft Structures. R . M . W ic k  (Automotive In d .,  193b, 

7 4 , (12), 423, 430).— A b s tr a c t  o f  a n  ad d re ss  d e liv e red  in  P h ila d e lp h ia  o n  
E u ro p e a n  a n d  B r it ish  p ra c tic e  in  e le c tro p la tin g . S p ec ia l em p h as is  w as la id  
o n  th e  p ro te c tio n  o f  m ag n es iu m  allo y s fo r  a ir c ra f t  w o rk , o n  th e  u se  o f  copper- 
o x id e  rec tifie rs , a n d  o n  th e  re p a ir  o f  w o rn  p a r ts  b y  e lec tro d e p o s itio n .

— P . M. C. R .

Protection Against Corrosion of Metals. H . K a lp e rs  ( Umschau, 1935, 39, 
7 9 4 -7 9 6 ).— G en era l in fo rm a tio n  is g iv en  o n  p ro te c tio n  a g a in s t  co rro s io n  a n d  
o n  c o rro s io n -re s is ta n t a llo y s.— L . A . 0 .

Preventing Corrosion [by E lectroplating]. W illia m  S w allow  (Automobile 
E ng., 1936, 26, (350), 4 0 9 -4 1 0 ).— S erv iceab le  p ro cesses fo r  p re v e n tin g  co rrosion

1936 V.— Protection 547
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in  m o to r-c a r  s te e l b o d y w o rk  a re  d e a l t  w ith , a n d  th e  u se  o f  e le c tro p la tin g  b y  
m e a n s  o f  c h ro m iu m , n ic k e l, c a d m iu m , z in c , a n d  c o p p e r  is  co n s id e red . 
C h ro m iu m  a n d  n ic k e l p la t in g  b es id es b e in g  p ro te c t iv e  is a lso  o rn a m e n ta l ,  
b u t  c o p p e r  p la t in g  is u n s a t is f a c to ry  a n d  c au ses  se rio u s  e le c tro ly tic  co rro s io n  
o f  th e  s te e l, i f  th e  c o a tin g  is d a m a g e d  o r  i f  m o is tu re  is p re se n t .— J .  W . D .

fP reven tion  of Corrosion by Additions to  the  Corroding M edium [— 11]. 
E ric h  R a b a ld  (Ghem. Fabrilc, 1936, 9, (4 3 /4 4 ), 4 7 3 -4 7 9 ).— See a lso  Met. Abs., 
th is  v o l., p . 4 0 0 . C o n tin u a tio n  o f  a  re v ie w  o f  th e  u ses o f  in h ib ito rs  a n d  a  
d isc u ss io n  o f  th e  m e c h a n ism  o f  th e i r  a c tio n  w ith  e sp ec ia l re fe ren c e  to  s ilic a te  
a n d  c h ro m a te  a d d it io n s . N u m e ro u s  ta b le s  a n d  g ra p h s  a re  in c lu d e d  to g e th e r  
w ith  a  bibliography o f  70 re fe ren c es .— A . R . P .

Influence of Protective Layers on the  Life of Metals. F ra n k  N . S p e lle r 
(Mech. Eng., 1935, 57, (5), 355—360).— A  c lassifica tio n  o f  th e  p r in c ip a l ty p e s  
o f  co rro s iv e  a t t a c k  is fo llow ed  b y  a  su m m a ry  o f  th e  f a c to rs  a s so c ia te d  w ith  
co rro s io n  in  th e  p re sen c e  o f  w a te r . M e th o d s  o f  p ro te c tio n  in c lu d e  im p ro v e 
m e n ts  in  th e  in h e re n t  r e s is ta n c e  o f  th e  m e ta ls  a n d  th e  m o d ific a tio n  o r  ex c lu s io n  
o f  th e  e n v iro n m e n t. In d iv id u a l  m e th o d s  a re  d isc u sse d , a n d  re su lts  o b ta in e d  
b y  th e  U .S . B u re a u  o f  S ta n d a rd s  in  c o n n e c tio n  w ith  so il co rro s io n  a re  
r e p ro d u c e d  w ith  a  s u m m a ry  o f  th e  e s se n tia l re q u ire m e n ts  o f  u n d e rg ro u n d  
c o a tin g s .— P . M . C. R .

Fundam entals of Metal Spraying. G . S ch en k  (Tech. Zentr. pralct. Metall- 
bearbeitung, 1935, 45, (9 /10 ), 2 5 9 -2 6 2 ).— T h e  p ro cess o f  m e ta l  sp ra y in g  a n d  
th e  te c h n o lo g ic a l c h a ra c te r is tic s  o f  m e ta l  film s so fo rm e d  a re  d iscu ssed . S ince 
m e ta l l iz a t io n  o f  c o m b u s tib le  su rfaces  is possib le  i t  is c o n c lu d ed  b y  som e t h a t  th e  
t e m p e ra tu re  o f  th e  s p ra y  o n  re a c h in g  th e se  su rfaces  is  be low  i t s  m e ltin g  p o i n t ; 
b u t  m icro sco p ica l e x a m in a tio n  o f  th e  d ro p le ts  fo rm e d  o n  a  g lass su rface  
a p p e a rs  to  in d ic a te  t h a t  th is  co n c lu s io n  is w ro n g  a n d  th a t ,  in d e e d , th e  m e ta l  
is s t i l l  m o lte n  a t  th e  t im e  o f  im p a c t. T h e  ch em ica l a n d  p h y s ic a l p ro p e rtie s  
w h ic h  a re  co m m o n ly  fo u n d  in  sp ra y e d  film s a n d  th e  h a rm fu l effec ts o f  fo re ig n  
m a t te r  a re  b rie fly  rev iew ed .— W . A . C. N .

New M ethod of Spraying A lum inium  and O ther Metals. C. F . L u m b  
(Aluminium and Non-Ferrous Rev., 1936, 2, (1), 4 5 -4 7 ).— A n  a c c o u n t o f  th e  
S ch o ri m e ta l- sp ra y in g  p ro cess , w h ic h  c o n s is ts  in  d ra w in g  p o w d e re d  m e ta l  
f ro m  a  c o n ta in e r  in to  a  s t r e a m  o f  c o m p ressed  a ir . T h e  p re s e n t  ty p e  o f  p is to l 
w ill s p ra y  z in c , w h ich  fo r  som e p u rp o se s  is p re fe rre d  to  c a d m iu m  a n d  a lu m in 
iu m . T h e  p ro cess  is u se d  in  m a rin e  a n d  ra ilw a y  w o rk , b o th  fo r  fe rro u s  
m a te r ia ls  a n d  fo r  l ig h t-a llo y  p a r t s  w h ich  m u s t  be  p ro te c te d  f ro m  se a -w a te r . 
T h e  c o a tin g  is sa id  to  fo rm  a  s a t is fa c to ry  b as is  fo r  p a in t .— P . M. C. R .

Im provem ent ol the  Properties oi Sprayed Metal Coatings by Non-M etallic 
In term edia te  Layers and Adhesive Bases. H . R e in in g e r  (Metallwaren-Ind. 
u. Oalvano-Tech., 1936, 34, (2), 2 9 -3 1  ; (3), 5 1 -5 3 ).— L . A . O.

Application of M etallization in Autom obile Construction. S. P . K u rk in  
(Mashinostroitel (Mechanician), 1936, (4), 37).— [In  R u s s ia n .]  A  b r ie f  su rv e y .

•— N . A .
A M ethod for B lackening Brass. D a v id  W . M a n n  (Rev. Sci. Instruments, 

1936, [N .S .], 7, (4), 192).— T h e  p re p a ra t io n  o f  a  d ip p in g  so lu tio n  is d e sc rib e d .
— P . M . C. R .

A Simply-M ade Fire Bronze for Brass. A . H . C ox  (Rev. Sci. Instruments, 
1936, [N .S .], 7, (4), 192).— L a c q u e r in g  m a y  be  o b v ia te d  b y  d ip p in g  b ra ss  p a r t s  
in to  a  c o p p e r  n i t r a te  so lu tio n , w ith  s u b s e q u e n t h e a tin g  a n d  b ru sh in g .

— P . M . C. R .
The Problem  of Efficient Enam elling of L ight Alloy. Components of the 

M agnesium -Base Type. E . E . H a lls  (Metallurgia, 1936, 14, (84), 157-161).— 
P ra c t ic a l  d e ta i ls  a re  g iv en  o f  v a r io u s  f in ish in g  sch em es fo r  m ag n es iu m -b ase  
a llo y s , a n d  t e s t  re su lts  a re  g iv e n  to  sh o w  h o w  f a r  th e  n o rm a l f in ish in g  m e d ia  
u se d  in  th e  a v e ra g e  e n a m e llin g  sh o p  o f  a  g e n e ra l e n g in e e rin g  f a c to ry  c a n  be
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u tiliz e d  fo r  m isce lla n eo u s m a g n e s iu m  a llo y  co m p o n en ts . R a p id  a n d  slow 
ch ro m ate  t r e a tm e n ts  a re  co n s id e red , a n d  v a r io u s  fin ishes w ith  a n d  w ith o u t 
c h ro m a te  t r e a tm e n t  a re  in v e s tig a te d  a n d  su b m it te d  to  a  h u m id ity  te s t,  
o u ts id e  a tm o sp h e ric  ex p o su re , a n d  to  a  s a l t- s p ra y  te s t .  F ro m  th e  re su l s 
o b ta in e d , i t  is  co n c lu d e d  t h a t  th e  in c lu s io n  o f  b o th  a n  aq u eo u s  c h ro m a te  
t r e a tm e n t  a n d  a  z in c  c h ro m a te  ty p e  o f  p r im in g  is h ig h ly  d es irab le  i t  th e  best 
finishes a re  to  be  o b ta in e d .— J .  W . D . , . ,  T

The Surface Protection of Zinc Articles. S. W . K . M o rg an  a n d  L . A. J .  
L o d d er (Metallwaren-Ind. u. Galvano-Tech., 1936, 34, (7), 1 3 3 - 1 34).— S u m m ary  
o f a  p a p e r  re a d  a t  th e  F e b ru a ry  m e e tin g  o f  th e  J a m e s  W a t t  M em orial In s t i tu te ,

B irm in g h am .— L . A . O. „  , , ...
Lithoform , an  Aid in  Pain ting  Zinc and Metal Surfaces Coated w ith Zinc.

J .  J .  R a a ff  ( Verfkroniek, 1936, 9, 1 6 1 -1 6 2 ; G. Abs., 1936, 30, 7 8 7 7 ).— A dhesion  
difficulties in  p a in tin g  m e ta l  su rfaces  a re  d iscu ssed , a n d  th e  u t i l i ty  of ln tn o -  
fo rm  (a p p a re n tly  a n  ac id ic  p ro d u c t)  in  p re p a r in g  zinc  su rfaces  to r  p a in tin g  is

p o in te d  o u t .— S. G.
Bonderite “ Z ”  Process for Treating Zinc Surfaces.  (Amer. Metai

Market, 1936, 43, (186), 3 ;  a lso  H e i .  Ind. (N .Y . ), 1936, 34, (9), 3 5 3 ; a n d  
Metal Gleaning and Finishing, 1936, 8. (9), 5 7 7 - 5 8 0 ).— B r ie f  n o te s  o f  a  new  
process fo r s ta b iliz in g  p a in t  fin ishes o n  zinc  d ie -cas tin g s  a n d  o th e r  z in c  su rtaces . 
A n  in so lu b le  c ry s ta llin e  c o a tin g  is p ro d u c e d  w h ich  p ro v id e s  a n  ex ce llen t basis lo r  
th e  fin ish . T h e  p ro cess is p a r t ic u la r ly  effec tive  fo r  p a r t s  h a v in g  d eep  recesses as 
th e  so lu tio n  flow s in to , a n d  re a c ts  o n , a ll su rfaces , a ssu m in g  a  u m to rm  p °a tm g  
on a ll a reas . T h e  te m p e ra tu re  o f  th e  p rocess in g  b a th  is  170 -1 8 0  r .  I 
82° C.) a n d  w ill n o t  d is to r t  o r  ch an g e  th e  sh a p e  o f  f la t w o rk .— B. A. U.

Protective Coating for Zinc [the Cronak Process].  (Met. Ind. (A . i .),
1936, 34, (7), 273).— A  b r ie f  d e sc rip tio n  o f  th e  C ro n a k  p ro cess .— h .  A- U.

Paint and V arnish Problems in Aeronautics. E . W . d. M ardles ^Oii CoioMr 
Trades J ., 1935, 86, 1683-1687  ; a n d  Paint Manuf., 1935, 5, (1), 8 -1 3  ; ( /) , 40 , 
d iscussion , 4 6 -4 9 ).— D ea ls  w ith  : a d h e s io n  o f  f i lm s ; p a in ts  fo r  c ad m iu m - 
p la te d  s te e l s ; a d h e s io n  o f  ce llu lose  f in is h e s ; a d h e s io n  o n  s ta in le ss  s t e e l ; 
u n d e rc o a ts  fo r  sy n th e tic  re s in  e n am e ls  ; a b ra s io n  te s ts  ; a n t i - ru s t  p re p a ra  ions , 
w e a th e r in g  a n d  a r tif ic ia l a g e in g ;  a n ti- fo u lin g  p r e p a r a t io n s ;  m e th o d s  oi 

t e s t i n g ; c o n s is te n c y  a n d  v isc o s ity .— L . A . O.
Properties and Uses of A lum inium -B ronze Paints. H . J e n sc h  (Metall- 

waren- Ind. w. Galvano-Tech., 1936, 34, (18), 349 -3 5 2 ). L . A . O.
*Some Results Obtained w ith A lum inium -B ronze Paints. -  - , 1 ' ,

Jü rg e n  (Farbe u. Lack Cent., 1936, (1), 4 ;  (2), 1 5 ;  a n d  (a b s tra c t)  Light 
Metals Rev., 1936, 2, (22), 398).— 80 sp ec im en s o f  sh e e t iro n  p a in te d  w ith  
a lu m in iu m -b ro n z e  p a in t  w ere  e x p o sed  fo r  7 y e a rs  to  o u td o o r  co n d itio n s . 
40 sp ec im en s w ere  p a in te d  u s in g  v a r io u s  v a rn ish e s  fo r  th e  p a in t  v e m c le ; 
th e  re m a in in g  40 w ere  d es ig n ed  to  t e s t  th e  effec t o f  a  n u m b e r  o f  p r im in g  p a m  s 
on  a lu m in iu m -b ro n z e  p a in ts .  R e su lts  o b ta in e d  w ere  a s  fo llo w s : A lte r  s  
y e a rs  o n ly  th o se  sp ec im en s w ere  d e s tro y e d  in  w h ic h  n i tro -v a rm sh  w as tü e  
p a in t  v eh ic le  a n d  in  w h ich  w h ite - le a d  p a in t  w as th e  p r im e r  T h e  specim ens 
w ith  2 c o a tin g s  o f  a lu m in iu m -b ro n z e  p a in t  w ere  u n a t ta c k e d  e x c e p t 4 w itn  a  
c o p a l- lin se e d  o il-w o o d  o il v eh ic le . T hese  show ed  in c ip ie n t ru s tin g , ¡speci
m en s w ith  one  c o a tin g  o f  a lu m in iu m  p a in t  d a rk e n e d  ow ing  to  s lig h t ru s t in g  
o f  th e  m e ta l  su rface  w h ic h  p e n e tr a te d  th e  p a in t  l a y e r ;  th e r e  w as , how ever, 
no  te n d e n c y  to  r u s t in g  b e y o n d  a  c e r ta in  s ta g e . Som e o b se rv a tio n s  w ere  m ad e  
on  th e  effec t o f  p a r t ic le  size o n  p o ro s ity , p e rm e a b il i ty  to  w a te r  a n d  oxygen , 

a n d  on  th e  o il-p a in t p rim in g .— L . A . 0 .
An Im portan t Innovation  in the  T reatm ent of Metal Surfaces. The e-

position of Rubber. ------- (Metallwaren-Ind. w. Galvano-Tech,., 1936, 34, IJ),

172-174).— L . A . O.
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(Continued from pp. 462-464.)

Two Im portan t New Processes in  the  Surface T reatm ent of Metals. I .— 
Deposition of A lum in ium  by F in k ’s Process. I I .— Seofoto Process. ------
(M etallwaren-Ind . u . Galvano-Tech ., 1936, 34 , (4), 7 2 -7 3 ). L . A . 0 .
, , ,  Calculations fo r B arrel P la ting  w ith Cadmium. A u s tin  F le tc h e r
(M etal Cleaning and F inishing, 1936, 8, (9), 5 5 9 -5 6 0 , 5 9 1 -5 9 2 ).— T h e  b a th  
rec o m m e n d e d  fo r  b a r re l  p la t in g  c o n ta in s  c a d m iu m  1-5 a n d  free  so d iu m  cy an id e  
a  o z ./U .b . g a ll. M e th o d s o f  c a lc u la tin g  th e  th ic k n e s s  o f  d e p o s it  a n d  tim e  o f  
p ia tm g  a re  g iv en .— A . I t .  P .

1 9 3 M l ^ ° m - 1 8 9 ) â L ? A PO tieS 0Í C adm ium  P la t in g ‘ ------- (Metall-Woche,
^Investigation of the  S tructure  and Properties of E lectrolytic Deposits. III . 

rp “ v?atigationi of the  Porosity  of Chrom ium  Deposits. V . I .  A rh a ro v  (Zhurnal 
 ̂ P hVsics)’ 1935, 5, (9), 1 6 1 8-1624).— [ I n  R u s-

.] Gf. M et. A bs.,  1935, 2 , 235 , 7 0 0 . I n  d e te rm in in g  th e  p o ro s ity  o f  
c h ro m iu m  p la te  o n  b ra s s  b y  m e a su rin g  th e  r a te  o f  e v a p o ra tio n  o f  th e  z in c  
th ro u g h  th e  p la te  o n  h e a tin g , re s u lts  w ith  a n  a c c u ra c y  o f  ±  3 - 4 %  a re  o b ta in e d  
by  h e a tin g  th e  m e ta l  u n d e r  r e d u c e d  p re ss u re  p ro v id e d  t h a t  th e  th ic k n e s s  o f  
t h e  p la te  d o es n o t  ex ceed  2 0  p . T ra c e s  o f  n i t r ic  a c id  in  th e  c h ro m iu m  b a th  
c o n s id e ra b ly  a ffe c t th e  p o ro s ity  o f  th e  p la te .— N . A .

, ,  th e . H eí e?;tí5 ?  and Rem oval of Fau lty  Chrom ium  Plate. R a lp h  W . 
H a rb iso n  (Metall-Woche, 1936, (20), 3 8 1 -3 8 2 ).— T h e  c o p p e r su lp h a te  d ip , 
le r ro x y i, a n d  e le c tro d e p o s itio n  o f  c o p p e r m e th o d s  fo r  d e te c tin g  p o ro s ity  in  
c h ro m iu m  p la te  a re  d e sc rib e d  a n d  th e i r  r e la t iv e  m e r its  d iscu ssed . C h ro m iu m  
p ía te  is b e s t s tr ip p e d  b y  a n o d ic  d isso lu tio n  in  c a u s tic  so d a  so lu tio n s  ; s tr ip p in g  

i h  h y d ro c h lo ric  a c id  sh o u ld  be  u se d  o n ly  w h e n  n ick e l is  th e  b as is  m e ta l.
 ^ ̂  p

The.°J?r ° f E lectrolytic Chrom ium -Plating : An A ttem pt a t a  New 
Explanation. -with Particu lar Reference to the More Electro-Negative Metals.
Vi i ,  f  ( í  Research, 1936, 5, (6), 128 -1 3 0 ).— A b rid g e d  fro m  Z .
Elektrochem., 1936, 42, 377, 5 8 5 ; see  M et. A bs., th is  v o l., p p . 366, 462.

t v  SW SF? ,? la t in g  ° f, MetaUic Reflectors. N . B ir iu k o v  a n d  ¡^ M a k a r ie 'v a  
( 1  esmicK Metallopromishlennosti (Messenger M etal In d .) ,  1 9 3 6 ,18, (3), 8 1 -9 4 ) —  
Lin R u s s ia n .]  T h e  c h ro m iu m  p la t in g  o f  m o to r-c a r  h e a d la m p s  is d e a l t  w ith .

Chrom ium  P lating  of Sections. I .  S . T u tin  ( Vodnii Transport (̂ Water 
Transport), 1936, (6), 1 9 -2 2 ).— [ I n  R u ss ia n .]  A  su rv e y .— -N. A .

so“  , -m e r a ^ eaí ,  R eduction [Chrom ium  Plating]. -------  (M arine
i n i t  ’ so i’i^  ^7 ^  2 9 7 -2 9 8 ; a n d  J .  Commerce (Ship , and E ng. E dn.),  1936, 
J * .  n e w  p ro cess (L is ta rd )  o f  ch ro m e  h a rd e n in g  o f  c a s t-iro n
y  m d e rs  a n d  lin e rs  to  re d u c e  w e a r  to  a  m in im u m  is d iscu ssed . T h e  c h ro m iu m  

is d e p o s ite d  b y  e lec tro ch em ica l m e a n s  a n d  g iv es a  v e ry  h a rd  su rface  w h ich  is 
a id  to  r e s is t  b o th  chem ica l a n d  m ech an ica l w e a r  to  a  g re a te r  e x te n t  th a n

n itro g e n  h a 'r d e n e d . - J ^ W .  “  CylÍndCI'S h a rd e n e d  ^  th is  P rocess a n d

n  * ° “ Ah e fPi,'oblem of ¿he Investigation of the Form ation  of Layers in  Cathode
N m T ?  ir a .V ag ra m i a a  a n d  E . S. S a rk iso v  (Izvestia Alcademii
N a u k S .S .S .R .  (Bull. Acad. Sci. U .R .S .S .), 1935, [v ii] , (10), 1 4 1 1 - 1 4 1 7 ) . -  
[ I n  R u s s ia n .]  I t  is  sh o w n  t h a t  i t  is  po ss ib le  to  o b ta in  s t r e a k s  o n  c o p p e r 

tT w  f  i m  a n  f vCld m e d iu !n > t h e r e i n  h y d ro ly s is  o f  c o p p e r  s u lp h a te  a c tu a l ly  
; tjP ?  111 d isa g re e m e n t w ith  T a f t ’s r e su lts . T h e  s tr e a k e d  

e p o s it  is  fo rm e d  b o th  w ith  a n d  w ith o u t  g e la tin e , a n d  w h e th e r  th e  e le c tro ly te  
is s t i r r e d  o r  n o t .  T h e  fo rm a tio n  o f  th e  s t r e a k y  d e p o s its  is  c o n s id e red  to  be
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p ro d u ced  b y  th e  v a ry in g  r a te s  o f  g ro w th  o f  th e  d e p o s it o n  d iffe re n t p a r ts  o f  th e  
ca th o d e , d ep e n d in g  in  th e ir  t u r n  o n  th e  d is tr ib u tio n  o f  th e  lin es o f  force o n  th e  
ca th o d e  su rface  a n d  o n  th e  th ic k n e ss  o f  th e  d iffu s io n  la y e r  th e re . -N. A .

Electrolytic Deposition oi Divalent Europium . A lfred  B ru k l (Angew. Chem., 
1936, 49, (9), 159 -161).— T h e  su lp h a te  so lu tio n  o f  th e  m o s t  so lub le  cerium  
g roup  e a r th s  is  e lec tro ly zed  w ith  a  m e rc u ry  c a th o d e ;  w h e n  th e  e u ro p iu m  
co n s titu te s  m o re  th a n  2 %  o f  th e  to ta l  e a r th s  i t  is a lm o s t co m p le te ly  d e p o s ite d  as 
E u S 0 4. O n ly  a  few  re p e titio n s  o f  th e  p rocess a re  re q u ire d  to  o b ta in  p u re  
europ ium . W h e n  less th a n  2 %  o f  th e  to ta l  e a r th s  is  eu ro p iu m , s tro n tiu m  
chloride is a d d e d  d ro p  b y  d ro p  to  th e  e le c tro ly te  d u r in g  e lec tro ly sis  a n d  th e  
resu ltin g  p re c ip ita te  o f  (S r ,E u )S 0 4 is ro a s te d  a n d  leach e d  w ith  d ilu te  h y d ro 
chloric ac id  to  e x t r a c t  th e  e u ro p iu m  w h ich  is p u rified  b y  re p e a te d  e lec tro lysis .

— A . R . P .

Lead Coating of Alum inium . O. S c a rp a  (AUuminio, 1936, 5 , (1), 1_5)-—  
A s tu d y  o f  th e  p ro b le m  o f  le a d  co a tin g  o f  a lu m in iu m , a n d  a  d e sc rip tio n  o f  th e  
g a lv an ic  m e th o d s .— J .  K .

♦Corrosion Prevention of Steel Structures by Electrodeposition of Lead. R .
B e rn h a rd  (Bautechnik, 1 9 3 5 ,13, (20), 2 51 -255  ; B uild. Sci. Abs., 1936, 9, 49).—  
A  re sea rch  o n  th e  e lec tro d ep o s itio n  o f  le a d  on  ste e l fo r  th e  p ro te c tio n  o f  stee l 
s tru c tu re s  e x p o sed  to  sm oke a n d  a c id -c o n ta in in g  gases is be in g  ca rr ie d  o u t  b y  
th e  D eu tsch e  R e ic h sb a h n  G esellschaft. A  b r ie f  a c c o u n t is g iv e n  o f  th e  p la n t  
a n d  p rocess d ev e lo p ed , o f  th e  e lim in a tio n  o f  c e r ta in  d ifficu lties in  th e  p rocess, 
a n d  o f  i ts  co s t c o m p a re d  w ith  p a in tin g . F o r  th e  m a x im u m  d egree  o f  p ro te c tio n  
a  co a tin g  0-3 m m . th ic k  h a s  b een  fo u n d  n e c e s s a ry ; th e  t im e  re q u ire d  to  
o b ta in  th e  co a tin g  h a s  b een  re d u c e d  to  6 h rs . T h e  e lec tro d ep o s itio n  o f  lead  
coatings o n  w e ld ed  jo in ts  c a n  be  c a rr ie d  o u t  sa tis fa c to rily , b u t  d ifficu lties h av e  
been  e n c o u n te re d  w ith  r iv e te d  jo in ts . A tte n t io n  is d ire c te d  to  th e  im p o rta n c e  
o f  ap p ly in g  a  ru s t-p re v e n tiv e  p a in t  to  a ll c o n ta c t  su rfaces b efo re  assem b lin g  
lead -co a ted  p a r ts ,  in c lu d in g  b o lts  a n d  n u ts  in  e x is tin g  s tru c tu re s .— S. G.

*0n  the Sim ultaneous Electrodeposition of Lead and Copper. P . P .  B e lja ev , 
S P . M a rk o v a , a n d  S. P .  G e lm an  ( Vestnick Metallopromishlennosti (Messenger 
M etal In d .) , 1 9 3 6 ,16, (4), 9 0 -9 4 ).— [ In  R u ss ia n .]  F ro m  b en z e n e d isu lp h o n a te  
so lu tio n s c o n ta in in g  le a d  0-7, co p p e r 0-2, a n d  n ick e l 0-2 g rm .-eq u iv . w ith  
0*2 g rm .-e q u iv . o f  free  a c id  p e r  l i t re  a n d  1 %  o f  g e la tin , a n  a llo y  c o n ta in in g  
11%  le a d  is o b ta in e d  w ith o u t s tir r in g , a n d  one  w ith  5 %  le a d  w ith  s tir r in g  usin g  
c u r re n t  a t  1 a m p ./d m .2. W ith  3 a m p ./d m .2 th e  co rre sp o n d in g  d ep o s its  c o n ta in  
90 a n d  5 0 %  le a d , re sp e c tiv e ly .— D . N . S.

Electrolytic Manganese. J .  K o s te r  a n d  S. M. S h e lto n  (Eng. <f- M in . J . ,  
1936, 137, (10), 5 1 0 -5 1 2 , 514).— O u tlin es th e  m e th o d s  o f  d ep o s itio n  a n d  s ta te s  
t h a t  th e  d eg ree  o f  p u r i ty  o b ta in a b le  is 99 -6% .— R . G r.

New Bright Nickel Process.  (Met. In d . (N .Y .) ,  1936, 34, (1), /.7).—
A  new  p ro cess fo r b r ig h t  n ick e l p la tin g  is d esc rib ed  in  w h ich  th e  d ep o s it 
c o n ta in s  som e c o b a l t ; th is  is  su p p lied  f ro m  sp ec ia l c o b a lt-n ic k e l an o d es . A  
specia l b r ig h te n in g  a g e n t  is a lso  re q u ire d . A  b r ie f  a c c o u n t is  g iv en  o f  th e  
p rocess, th e  p ro p e rtie s  o f  th e  d e p o s it  o b ta in e d , a n d  i ts  uses. L . A . 0 .

The Production of Nickel Sheets by Deposition. A . I .  W y n n e-W illiam s 
(J. Electrodepositors' Tech. Soc., 1936, 11, 1 4 3 -1 5 3 ; a n d  M et. In d ., (Lond.), 
1936, 49, (9), 2 15 -219).— C onsiders th e  p ro d u c tio n  o f  n ic k e l sh e e ts  b y  d e p o s itio n  
on  ro ta t in g  c a th o d e s  fro m  th e  p o in t  o f  v iew  o f  p u r i ty  o f  p ro d u c t (h igh), size 
(12 f t .  X 4  f t .  is  q u ite  p ra c tic a l) , a n d  cost. T h e  p re se n t l im ita tio n s  o f  th e  
m e th o d  a re  th e  in a b il i ty  to  p ro d u ce  m od ified  co m p o sitio n s , a n d  th e  la c k  o f  
a  b r ig h t  fin ish  o n  b o th  sides o f  th e  sh e e t. T h e  th e o ry  o f  th e  p rocess a n d  co n 
s tru c tio n a l  a n d  o p e ra tin g  d a ta  a re  co n sid ered  in  som e d e ta il .— W . D . J .

Alloy P lating B ath and Process. -------  (Automotive In d .,  1936, 74, (18),
840).— A  d e sc rip tio n  o f  a  (p a te n te d )  p rocess fo r  th e  e lec tro d ep o s itio n  o f  a  

P  P
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h a rd ,  b r ig h t,  a n d  n o n -p itt in g  n ic k e l-c o b a lt  a llo y , w h ich  c a n  be  d e p o s ite d  
d ire c t ly  o n  s te e l.— P . M . C. R .

♦In fluence  of the Addition of Cadmium Salts to Nickel Baths on the  Properties 
of Nickel Deposits. N . P . L a p in  a n d  G. P .  M a tv e e v  (Zhurnal Prikladnoy  
K h im ii  (J. Applied, Chem.), 1936, 9, (7), 12 6 0 -1 2 6 8 ).— [ I n  R u ss ia n .]  A d d itio n  
o f  a  c a d m iu m  s a l t  to  a  n ick e l b a th  a s s is ts  in  th e  p ro d u c tio n  o f  a  b r ig h t  d e p o s it, 
th e  effec t d e p e n d in g  o n  th e  b a th  c o m p o s itio n  a n d  o p e ra tin g  co n d itio n s . T h e  
b e s t  re s u lts  a re  o b ta in e d  w ith  b a th s  c o n ta in in g  b o ric  a c id  a n d  a m m o n iu m  
ch lo rid e . W ith  in c re a s in g  th ic k n e s s  o f  d e p o s it  th e  b r ig h te n in g  effec t o f  
ca d m iu m  d im in is h e s ; i t  is  a  m a x im u m  w h e n  th e  n ick e l is  d e p o s ite d  o n  co p p er 
o r  a  c o p p e r  u n d e rc o a t .  T o  m a in ta in  th e  c a d m iu m  c o n te n t  o f  th e  e le c tro ly te , 
sm a ll c a d m iu m  a n o d e s  m a y  b e  u se d  to g e th e r  w ith  th e  o rd in a ry  n ick e l an o d es . 
T e s t  re su lts  a re  ta b u la te d .— N . A .

Nickel and  Chrom ium  P lating  of Zinc and Die-Cast Z inc. V . P .  S acch i 
(Industria  meccanica, 1936, 18, 334—3 3 9 ; C. A bs.,  1936, 30, 7047).— A  v e ry  
e x h a u s tiv e  rev iew  o f  th e  l i te r a tu re  o n  p ro c e d u re s  fo r  o b ta in in g  goo d  d e p o s its , 
d e fe c ts  m o s t  co m m o n  in  th e  d ep o s its , p ro p e rtie s  o f  th e  d e p o s its  fro m  a c id  a n d  
b as ic  b a th s , a n d  s tre s se s  o ccu rrin g  in  th e  d e p o s its . A  bibliography o f  67 
re fe ren c es  is  g iv en .— S . G.

Analysis of Nickel Salts for P la ting  B aths. (M aly .) See p . 563.
Some R em arks on P la tinum , Palladium , and R hodium  B aths. A . W o g rin z  

(M etallw aren-lnd . u . Galvano-Tech., 1936, 34, (9), 1 74 -177).— A  b r ie f  rev iew , 
w ith  p a r t ic u la r  re fe ren c e  to  th e  p a te n t  l i te r a tu re .— L . A . O.

Plating  R henium  and R henium -N ickel Alloys. C. B . P .  Y o u n g  (Met. In d .  
(.N . Y . ), 1936, 34 , (5), 176 -1 7 7 ).— A  b r ie f  h is to r ic a l re v ie w  a n d  d e s c rip tio n  o f  
p re se n t  m e th o d s , w i th  re fe ren c es to  th e  l i te ra tu re .— L . A . O.

R hodium  P la tin g : A New Protective Process. F . K u c h  (M etallwirtschaft, 
1936, 15, (25), 5 6 9 -5 7 0 ).— T h e  in c re a se d  p ro d u c tio n  o f  rh o d iu m  h a s  r e n d e re d  
po ss ib le  i t s  u se  a s  a  p ro te c tiv e  c o a tin g , a n d  d e v e lo p m e n ts  in  d e p o s itio n  
p rocesses a re  b rie fly  o u tlin e d . T h e  h ig h  re flec tin g  p o w er, m e c h a n ic a l s tr e n g th , 
a n d  re s is ta n c e  to  o x id a tio n  o f  th e  m e ta l  h a v e  le d  to  i t s  in c re a s in g  u se  in  
o rn a m e n ta l  w o rk , c lo ck  m a k in g , ra d io  c o n s tru c tio n , a n d  in  su rfac in g  m irro rs  
a n d  o p tic a l  p ro je c to r  sy s te m s .— P . M . C. R .

R hodanizing.    (Jeweller and  Metalworker, 1936, 62, (1503), 550).—
A  b r ie f  a c c o u n t o f  a  n e w  p ro cess fo r  th e  rh o d iu m -p la tin g  o f  s ilv e r , a n d  i ts  
po ss ib le  in flu en ce  o n  th e  p rec io u s  m e ta l  in d u s try .— L . A . O.

Control of Silver-Plating Solutions. E . J .  D o b b s  (J. Electrodepositors’ 
Tech. Soc., 1936, 11, 1 0 4 -1 0 8 ).— A n  a c c o u n t o f  th e  d e te rm in a tio n  o f  free  
c y a n id e , m e ta l, a n d  c a rb o n a te  c o n te n t  o f  s ilv e r-p la tin g  so lu tio n s , to g e th e r  w ith  
som e re c o m m e n d e d  an a ly se s .— W . D . J .

H istorical Development and Practice of Silver-Plating. R . E . Close (J. 
Electrodepositors’ Tech. Soc., 1 9 3 6 ,1 1 ,101 -1 0 3 ).— A  v e ry  b r ie f  h is to r ic a l a c c o u n t 
o f  s ilv e r-p la tin g , to g e th e r  w ith  so m e re c o m m e n d a tio n s  fo r  p ra c tic e .— W . D . J .

Silver and Gold P la ting  of A lum inium , D uralum in, &c. G. H u th  (Deut. 
Goldschmiedezeit., 1934, 37 , 3 1 -3 2 ).— T h e  su rface  o f  th e  b ase  m e ta l  is  firs t 
o x id iz e d  e i th e r  ch em ica lly  o r  e le c tro ly tic a lly . A s th e  n a tu r a l  o x id e  la y e r  on  
a lu m in iu m  is u n s u ita b le  fo r  p la t in g  w ith  g o ld  o r  s ilv e r  th is  is p ro d u c e d  a r t i 
fic ia lly  b y  e lec tro ly s is  in  e i th e r  1 0 %  c h ro m ic  ac id  o r  3 %  o x a lic  a c id  so lu tio n s , 
o r  b y  ch e m ic a l t r e a tm e n t  in  a n  a q u e o u s  so lu tio n  c o n ta in in g  3 %  a m m o n iu m  
ch lo rid e  a n d  1 %  a m m o n ia , a t  100° C. T h e  s ilv e r  p la t in g  is c a rr ie d  o u t  b y  
d ip p in g  in  a  so lu tio n  o f  s ilv e r  n i t r a te  a t  160° C. A  s im ila r  m e th o d  is u se d  fo r  
g o ld  p la t in g .— L . A . O.

Plating  Silver to Specifications. C. B . F .  Y o u n g  (Metal Gleaning and  
F inishing,  1936, 8 , (5), 2 2 7 -2 3 1 ).— D esc rib e s  a  m e th o d  o f  c o n tro l.— S. G.

*X-Ray Studies on Electrodeposited Silver. (B asu  a n d  H u ssa in .)  See 
p . 530.
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Electroplating in the  Service oi M etallurgy. Electrolytic Tinning as 
Protection Against Nitride Hardening. A . B a ra t t in i  (Industria  meccanica,
1934, 16, 9 4 -9 5 ;  C. A bs.,  1936, 30, 7460).— P a r t s  o r  a re a s  n o t  to  b e  h a rd e n e d  
are  p ro te c te d  b y  a n  e le c tro d e p o s it o f  t in .  D e ta ils  a re  g iv en , b u t  th e  co m 
position  o f  th e  b a th  is n o t  s ta te d .-—S. G.

Contribution to the  Electrolytic Tinning of W ires. R o b e r t  G. S nelling  
(MetaU-Woche, 1936, (21), 4 0 9 —i l l ) . — A  d iscu ssio n  o f  th e  re la tiv e  m e rits  o f  
acid  su lp h a te  a n d  s ta n n a te -a c e ta te  p la t in g  b a th s .— A. R . P .

Electro-Galvanizing R ound W ire. A rn o ld  W eisse lberg  (Met. In d . (N .Y .) ,  
1936, 34, (5), 1 68 -172).— See M et. A bs., th is  v o l., p . 2 6 0 .— S. G.

New W ire Galvanizing Process Applies Dense Coatings a t H igh Current 
Densities. E rn e s t  H . L y o n s , J r .  (M etal Cleaning and Finishing, 1936, 8, (9), 
541-542).— A  p ro cess r e c e n tly  in tro d u c e d  in  A m erica  is c la im ed  to  p ro d u ce  
dense, b r ig h t, sm o o th  a n d  n o n -p o ro u s  z in c  d e p o s its  o n  s te e l w h ich  re q u ire  no  
w iping, b u rn ish in g , o r  o th e r  m e c h a n ic a l t r e a tm e n t .  N o  d e ta ils  a re  g iven .

— A . R . P .
The Basic Theory of the New “ B ethanizing ”  Process [for Galvanizing W ire].

U . C. T a in to n  (W ire and W ire Products, 1936, 11, (5), 2 2 5 -2 2 7 , 2 4 3 ;  a n d  
Draht-Welt, 1936, 29, (29), 4 3 1 -4 3 3 ).— T h e  m e th o d , w h ich  is  b a se d  on  th e  
n o n -re a c tiv ity  o f  p u re  z in c  to w a rd s  ac id s , c o n s is ts  in  th e  p u r if ic a tio n  o f  z in c  
c o n cen tra te s  a n d  in  th e  su b se q u e n t d ire c t  d e p o s itio n  o f  m e ta llic  z in c  o n  th e  
s tee l w ire , w h ich  is p re v e n te d  f ro m  ad so rb in g  e i th e r  h y d ro g e n  o r  o x y g en  b y  
im m ersion  in  fu se d  so d iu m  h y d ro x id e . A n  a c c o u n t is  g iv e n  o f  th e  n ecessa ry  
a d ju s tm e n ts  o f  c u r re n t  d e n s ity , a n d  a  la rg e  co m m erc ia l B e th a n iz in g  p la n t  is 
d escribed .— P . M . C. R .

Improved Method for Electrodepositing Alloys. H . K e rs te n  a n d  W m . T . 
Y oung  (Indust, and Eng. Chem., 1936, 28, (10), 1176-1177).— A  m e th o d  fo r th e  
e lec tro d ep o s itio n  o f  n ic k e l- iro n  a llo y s  o f  a  re q u ire d  co m p o sitio n  is i l lu s tra te d  
an d  d escrib ed . T h e  b a th  is k e p t  s a tu ra te d  w ith  re sp e c t to  a  sa l t  o f  one o f  th e  
m eta ls  (in  th is  case , n ick e l fo rm a te )  a n d  th e  s a l t  o f  th e  o th e r  (ferrous su lp h a te )  
is a d d e d  co n tin u o u s ly  o r  a t  f re q u e n t in te rv a ls . A n  in so lu b le  an o d e  is u se d , 
a n d  th e  p H o f  th e  so lu tio n  is k e p t  c o n s ta n t  b y  f re q u e n t a d d itio n s  o f  a  n e u tra l iz 
ing su b s ta n c e  o r  b y  p ass in g  th e  e le c tro ly te  co n tin u o u s ly  o v e r  a  so lid  n e u tra l iz 
ing su b s ta n c e . C ry s ta l s t ru c tu re  o f  th e  e le c tro d e p o s it, m a d e  b y  th e  H u l l -  
D e b y e -S c h e rre r  m e th o d , sh o w ed  t h a t  i t  h a d  th e  sa m e  s tru c tu r e  a s  t h a t  o f  
n ickel a n d  w as p ro b a b ly  a  so lid  so lu tio n  o f  iro n  in  n ick e l.— E . J .

Castings for Electrodeposition. B . C a p la n  (Found. Trade J . ,  1936, 54, 
(4), 8 3 -8 4 ;  d iscu ssio n , 134-136).-— R e a d  b efo re  th e  M id la n d  B ra n c h  o f  th e  
E le c tro d e p o s ito rs ’ T e c h n ic a l S o c ie ty  a n d  th e  C o v e n try  a n d  W e s t M id lan d  
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 , e n t i t l e d : “  T ro u b les
E x p e rie n c e d  in  E le c tro d e p o s itio n  d u e  to  U n s u ita b le  C a stin g s.” — J .  H . W .

*Some Characteristics of Electrolytically Deposited Metals [Cr, Ni, Cu, Fe]. 
L a d is la v  J e n ic e k  (Congres In tem a t. M ines M et. Geol., Section de Metallurgie, 
1936, 2, 1 3 1 -1 3 8 ; a n d  Rev. M et., 1936, 33, (6), 371 -3 7 8 ).— [ In  F re n c h .]  
T h e  effects o f  an n e a lin g  th ic k  e le c tro d e p o s its  o f  c h ro m iu m , n ic k e l, co p p e r, 
a n d  iro n  o n  th e i r  h a rd n e ss , m ic ro s tru c tu re , a n d  d e n s ity  w ere  s tu d ie d , a n d  
a  C h e v en a rd  d if fe re n tia l d i la to m e te r  w as  u se d  to  d e te rm in e  ch an g es  in  le n g th  
o n  h e a tin g . T h e  u n e tc h e d  p o lish ed  su rface  o f  a  c h ro m iu m  d e p o s it  show s 
n u m ero u s  ca v itie s , b u t  a f te r  a n n e a lin g  few er a re  fo u n d . T h e y  a re  p ro b a b ly  
fo rm ed  a s  a  re su lt  o f  p a r tic le s  o f  th e  b r i t t le  d e p o s it  b e in g  to m  o u t  d u r in g  
p o lish ing . A n  e tc h e d  su rface  a lso  show s n u m e ro u s  fine fissures. T h ese  
a p p e a r  u n a ffe c te d  b y  a n n e a lin g  o r  re c ry s ta lliz a tio n  a n d  m a y  re p re s e n t  sm a ll 
c h an n e ls  w h ich  h a v e  n o t  b een  filled  u p  d u r in g  d e p o s itio n . T h e  h a rd n e ss , 
o rig in a lly  8 0 0 -1 0 0 0  B rin e ll, s t a r t s  to  d ecrease  a f te r  a n n e a lin g  a t  a b o u t  300° C. 
a n d  d ec reases to  2 3 0 -2 5 0  B rin e ll  a f te r  a n n e a lin g  a t  1000° C. D ila to m e tr ic  
cu rv es show  a  c o n tra c tio n , co m m en cin g  a t  a  lo w er te m p e ra tu re , a n d  re a c h in g
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n e a r ly  1 %  a f te r  a n n e a lin g  a t  1000° C. F o r  a  g iv e n  a n n e a lin g  te m p e ra tu re , 
c o n tra c tio n  a n d  loss o f  h a rd n e s s  a re  a  fu n c t io n  o f  a n n e a lin g  t im e , a p p ro a c h in g  
a  c o n s ta n t  v a lu e  a f t e r  se v e ra l h o u rs . D e p o s ite d  iro n , l ik e  c h ro m iu m , show s 
a  d i la to m e tr ic  c o n tra c tio n , a c c o m p a n ie d  b y  a n  in c re a se  in  d e n s ity , a f te r  
a n n e a lin g . D e p o s ite d  n ic k e l, o n  th e  o th e r  h a n d , sh ow s p ra c tic a lly  n o  in c rease  
in  d e n s ity , a n d  n o  in c re a se  h a s  b e e n  d e te c te d  in  d e p o s ite d  co p p e r .— J .  C. C.

Plating  M otor-Car Headlights. A Modern Insta lla tion  in  P a r i s . -------
(M et. In d . {Lond.), 1936, 49, (18), 4 4 3 -4 4 5 ).— A  b r ie f  d e sc rip tio n  o f  th e  
p o lish in g  a n d  a u to m a tic  p la t in g  e q u ip m e n t o f  th e  S o c ié té  d es  P h a re s  M a rch a i 
à  P a n t in  (P a ris ) .— J .  E .  N .

Electroplating on A lum inium . R . V o g t (A lu m in iu m  and N on-Ferrous 
Rev., 1936, 1, (10), 481 ; 2, (1), 4 3 ^ 4 ) .— A  rev iew  o f  th e  p r in c ip a l d ifficu lties 
in  e le c tro p la tin g  a lu m in iu m  a n d  its  a llo y s.— P . M . C. R .

A lum inium  Pickle “  C ”  a  M eans for the  Ready Electrodeposition on
L ight Metals w ith A lum inium  Base. --------  (M etallwaren-Ind. u . Galvano-
Tech., 1936, 34, (18), 352).— L . A . 0 .

Observations on th e  P la ting  of Non-Ferrous Metals for Outdoor Exposure 
Tests. P . W . C. S tra u s s e r  (M onthly  Rev. Am er. Electroplaters' Soc., 1936, 
23, (10), 2 3 -3 3 ).— M e th o d s  a n d  b a th s  fo r  p ro d u c in g  s ta n d a rd  p la te s  o f  n ic k e l, 
co p p e r, a n d  c h ro m iu m  o n  iro n , s te e l, co p p e r, b ra s s , a n d  z in c -b ase  d ie -c a s tin g s  
a re  d e sc rib e d .— A . R .  P .

The Commercial and P ractical Aspects of Throwing Pow er as a  F ac to r in  
th e  C haracter of Deposits. D o n a ld  W o o d  (M onthly  Rev. A m er. Electroplaters' 
Soc., 1936, 23, (10), 7 -1 1  ; d isc u ss io n , 1 1 -2 2 ).— T h e  im p o rta n c e  o f  th ro w in g  
p o w e r  in  s i lv e r -p la tin g  so lu tio n s  is  d isc u sse d .— A . R . P .

Plating  Econom y D em ands Control of “  D rag-O ut ”  Losses from  P lating 
Solutions. G eorge  B . H o g a b o o m  (Metal Cleaning and F inishing,  1936, 8,
(10), 6 7 7 -6 8 2 ).— T h e  lo ss o f  p la t in g  so lu tio n  b y  d ra g -o u t  h a s  b e e n  c a lc u la te d  
f o r  a  n u m b e r  o f  c o m m e rc ia l p la t in g  b a th s  a n d  is  sh o w n  to  in c re a se  w ith  
d e c re a s in g  size of th e  a r tic le s  p la te d ,  w i th  in c re a s in g  v isc o s ity  o f  th e  so lu tio n , 
w i th  d ec re a se  in  d ra in in g  t im e  a n d  w ith  in c re a se  in  th e  size o f  th e  b o tto m  

ed g e .— A . R .  P .
*The Significance of the  />„ Num ber of Alkaline B aths in  Electrodeposition.

R ic h a rd  S p rin g e r  (Z. Elektrochem., 1936, 42, (10), 7 3 2 -7 3 6 ; a n d  M etallwaren  
In d . u . Galvano-Tech., 1936, 34, (14), 2 6 9 -2 7 0 ).— A n  in v e s tig a tio n  o f  th e  
q u a l i ty  a n d  co lo u r o f  b ra ss  p la te d  f ro m  a  so lu tio n  c o n ta in in g  37 g rm ./l i t r e  
N a C H  (? N aC N ), 18 C uC N , 11 Z nC l2, 22 N a 2C 0 3, 2 N H 4C1, a n d  10 N a 2S 0 3 
( c ry s t.) , a n d  h a v in g  p H v a lu e s  o f  f ro m  9-8 to  13-5. F ro m  p a  9-8 to  10-3 th e  
c o a tin g  w as  b ra ss  y e llo w ; f ro m  10-4 to  12-5 i t  w as  in c re a s in g ly  m o tt le d  a n d  
n o n -u n ifo rm  ; a b o v e  12-5, i t  b ec a m e  u n ifo rm  a g a in  a n d  w as  o f  a  y e llo w -red  
(T o m b a k ) co lo u r. D ilu t io n  d o w n  to  50 g rm ./l i t r e  o f  s a l t  h a d  l i t t le  effect 
o n  th e  d e p o s it. T h e  effec t o f  N H 4 io n s, th e  d e p o s itio n  o f  T o m b a k  f ro m  b rass  
b a th s ,  th e  sig n ifican ce  o f  th e  p s  v a lu e  in  c a d m iu m  b a th s , th e  p K v a lu e  o f  
a lk a lin e  c y a n id e  c o p p e r  b a th s  a n d  o f  s ilv e r  b a th s , a n d  th e  u se  o f  L P W -P e h a  
p a p e r  (s im ila r  to  l i tm u s  p a p e r , b u t  m o re  se n sitiv e )  fo r  th e  d e te rm in a tio n  o f  th e  
p n v a lu e  a re  d isc u sse d .— J .  H . W .

The Influence of New Advances in p B D eterm ination in the  Metal and 
E lectroplating Industries. A . K a r s te n  (M etallwaren-Ind. u. Galvano-Tech., 
1936, 34, (1), 1 0 -1 2 ;  a n d  M et. In d . (Lond.), 1936, 49, (22), 5 4 1 -5 4 2 ).

— J .  E . N .
p n  D eterm ination in  E lectroplating B aths. R . S p rin g e r  (M etallwaren-Ind. 

u. Galvano-Tech., 1936, 34, (11), 2 1 1 -2 1 2 ).— L . A . 0 .
A Rapid Method of D eterm ining Boric Acid in Nickel P lating Solutions.

M . H . L ongfie ld  (M onthly Rev. A m er. Electroplaters' Soc., 1936, 23, (5), 2 3 -2 4 ).
— S . G.



Modern F iltra tion  Practice in Electroplating. F . D . P a c e  (Metal Cleaning 
and Finishing, 1936, 8, (5), 2 3 3 -2 3 8 , 260).— See Met. Abs., th is  v o l., p . 163.

— S. G.
Process Control and Finishing Costs. H . L . F a rb e r  (Monthly Rev. Amer. 

Electroplaters' Soc., 1936, 23, (9), 5 -1 7 ).— E x a m p le s  f ro m  a  ty p ic a l  A m erican  
w o rk s p ro d u c in g  d o m e s tic  e le c tr ic a l a p p a ra tu s  w ith  n ickel- o r  ch ro m iu m - 
p la te d  f in ish  a re  d isc u sse d .— A . R . P .

Pickling and P lating Brittleness of Steel. H . S u tto n  (J. Electrodepositors' 
Tech. Soc., 1936, 11, 117-130).— C om prises a n  a c c o u n t o f  th e  causes o f  
p ick lin g  a n d  p la t in g  b r itt le n e ss  o f  s te e l, th e  effect o f  p ick lin g  o r  p la t in g  o n  th e  
m e c h a n ic a l p ro p e rtie s , th e  in fluence  o f  co m p o s itio n  a n d  c o n d itio n  o f  th e  s te e l, 
a n d  th e  m o d ific a tio n s  w h ic h  m a y  b e  o b ta in e d  b y  v a ry in g  th e  p ick lin g  
c o n d itio n s . R e c o m m e n d a tio n s  a re  g iv e n , e.g. fo r  ac id  e lec tro ly tic  p ick lin g , 
low  o r  m o d e ra te  te m p e ra tu re  a n d  h ig h  in i t ia l  c u r re n t  d e n s ity , o r  a l te rn a tiv e ly , 
p a s s iv a tio n  t r e a tm e n t ,  in  c h ro m a te -su lp h u r ic  b a th s .— W . D . J .

D eterm ination of Some Metal Contents fin Plating Baths]. ------ (Metall-
waren-Ind. w. Galvano-Tech., 1936, 34, (8), 154 -1 5 6 ).— L . A . O.

Plating by the A m pere-H our M eter Method. R o b e rt  W . W ilson  (Met. Ind. 
(N.Y.), 1936, 34, (10), 3 8 7 -3 8 8 ).— T h e  m e th o d  p ro v id es a c c u ra te  know ledge 
o f  th ic k n e s s  a n d  assu res  eco n o m y  b y  o b v ia tin g  o v e rp la tin g .— S. G.

The Growth of the  Electroplating Industry. D . J .  M a c n a u g h ta n  (J. Electro
depositors' Tech. Soc., 1936, I I ,  155 -181).— C om prises a n  a c c o u n t o f  th e  d ev e lo p 
m e n t o f  th e  e le c tro p la tin g  in d u s try  in  som e d e ta il . T h e  a r tic le  is  i l lu s tra te d  
w ith  som e in te re s tin g  d a te  c h a r ts .— W . D . J .

Electroplating. Present Position of Industry. H . J .  T . E llin g h a m  (Canad. 
Chem. and Met., 1936, 20, (9), 2 8 2 -2 8 3 ).— A  rev iew  o f  re c e n t ad v an ce s .

— A . R . P .

Observations on E lectroplating in Europe. W illiam  B lu m  (Monthly Rev. 
Amer. Electroplaters' Soc., 1936, 23 , (4), 38—46).— S. G.

R ecent Developments in Electroplating.— I—II. M . d e  K a y  T h o m p so n  
(Metal Cleaning and Finishing, 1936, 8, (1), 1 3 -1 6 ;  (2), 6 5 -6 6 , 70).— A  b rie f  
su m m a ry  o f  th e  m o re  im p o r ta n t  d e v e lo p m e n ts  d u r in g  th e  p a s t  3 y e a rs .— S. G.

Progress in the  Electrodeposition of Metals. C. B . F . Y o u n g  (Metal 
Cleaning and Finishing, 1936, 8, (2), 6 1 -6 4 ).— S. G.

The Relative Commercial Values of Various Methods of H eating, Together 
w ith Some Notes on H eat Transmission. J .  B in n s  (J. Electrodepositors' Tech. 
Soc., 1936, 11, 131-1 4 2 ).— D iscusses th e  h e a tin g  o f  p la t in g  b a th s  b y  (i) coal- 
fired  s te a m  h e a t in g ; (ii) fu e l-o il fired  s te a m  h e a t in g ; (iii) fu e l-o il d ire c t  fired  ;
(iv) p a ra ffin  d ire c t  f i r e d ; (v) g as d ire c t  f i r e d ; a n d  (vi) e lec tr ic  h e a tin g , 
m a in ly  f ro m  th e  p o in t  o f  v iew  o f  co s t. Som e u se fu l co s tin g  d a ta  a re  c ited . 
A n  in tro d u c tio n  to  th e  p ra c tic a l  s tu d y  o f  h e a t  t r a n s fe r  in  c o n n e c tio n  w ith  
p la t in g  is in c lu d e d .— W . D . J .

Pow er Supply for E lectro-P lating w ith Particu lar Reference to  Rectification. 
A . S m a r t  (J. Electrodepositors' Tech. Soc., 1 9 3 6 ,11, 1 0 9 -1 1 6 ; a n d  (sum m aries) 
Met. Ind. (Lond.), 1936, 48, (13), 3 9 1 -3 9 4 ; Met. Ind. (N.Y.), 1936, 34, (7), 
2 6 1 -2 6 4 ).— A n  e le m e n ta ry  d e sc rip tiv e  a n d  e x p la n a to ry  a c c o u n t o f  e lec tric  
su p p ly  e q u ip m e n t n e c e ssa ry  fo r  p la tin g . Som e a p p ro x im a te  figu res fo r 
c a p i ta l  c o s t a re  c ite d .— W . D . J .

Use of Korolac as a  Protective Coating on Electroplating R acks. H . E . 
F r i tz  (Met. Ind. (N.Y.), 1936, 34, (1), 2 6 -2 7 ).— K o ro la c  is  a  so lu tio n  o f  
ko ro sea l, a  n ew  sy n th e tic  ru b b e r- lik e  m a te r ia l, w h ich  a t  n o rm a l te m p e ra tu re s  
is a  je lly -lik e  su b s ta n c e  b u t  w h e n  h e a te d  becom es liq u id . I n  th e  la t t e r  fo rm  
i t  h a s  b een  successfu lly  a p p lie d  as a  p ro te c tiv e  co a tin g  fo r e le c tro p la tin g  racks. 
T h e  m e th o d  o f  a p p lic a tio n  o f  K o ro lac  to  th e  ra c k s  is d esc rib ed .— L . A . O.

Coating Procedure for P lating Racks. H . E . F r i tz  a n d  M . H . L on g en eck er 
(Metal Cleaning and Finishing, 1936, 8, (5), 2 8 7 -2 8 8 ).— B riefly  d escribes a
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s a t is fa c to ry  c o a tin g  p ro c e d u re  fo r  p la t in g  ra c k s , w h ic h  c a n  b e  a p p lie d  to  
in d iv id u a l  p la n ts  a n d  w h ic h  g iv es g o o d  p ro te c tio n  w h e n  u se d  in  v a rio u s  
p la t in g  a n d  c le a n in g  so lu tio n s .— S. G .

Rubber-Lined Equipm ent Finds Extensive Use in Modern Pickling Rooms. 
J .  R . H o o v e r  (Metal Cleaning and Finishing, 1936, 8, (10), 6 8 7 -6 9 2 ).— Som e 
ty p e s  o f  m o d e rn  ru b b e r- lin e d  p ic k lin g  v a ts  a n d  o th e r  e q u ip m e n t a re  describ ed  
a n d  i l lu s t r a te d .— A . R . P .

Developments in P la ting  M achinery.— I-H . J o h n  V a n d e r  V o o rt (Metal 
Cleaning and Finishing, 1936, 8, (1), 17—2 0 ;  (2), 67—69).— B rie fly  d iscusses 
d e v e lo p m e n ts  in  g e n e ra to rs , la th e s  fo r  p o lish in g  a n d  bu ffing , c o n v e y o r  sy s tem s, 
p la t in g  b a rre ls , b u rn ish in g  b a rre ls , a n d  c e n tr ifu g a l d ry e rs  a n d  c le a n in g  e q u ip 
m e n t .— S. G .

M aintenance of Generators and R heostats. M . M . R o se  (Metal Cleaning 
and Finishing, 1936, 8, (5), 2 4 9 -2 5 0 , 276).— S. G .

“  Trouble Shooting ”  on P lating  Generators. L . L . S toffel (Metal Cleaning 
and Finishing, 1936, 8, (8), 4 7 9 -4 8 2  ; (9), 5 6 5 - 5 7 0 ,5 9 0 ; a n d  Met. Ind. (N. Y.), 
1936, 34 , (9), 3 3 9 -3 4 1 ).— T h e  cu res fo r  th e  co m m o n  tro u b le s  w h ich  o c c u r in  
r o u tin e  p ra c tic e  a re  d isc u sse d .— S . G .

V II.-E L E C T R O M E T A L L U R G Y  AND ELEC TR O C H EM ISTR Y
(O th e r  th a n  E le c tro d e p o s itio n .)

(Continued from pp. 464-465.)

Electrolytic Production of Calcium. V . M . G u sk o v  a n d  M . T . K o v a le n k o  
(Metallurg (Metallurgist), 1936, (8), 73-76).— [ In  R u ss ia n .]  A  d e sc rip tio n  a n d  
th e  re su lts  o f  te s ts  o f  a  b a th  d es ig n ed  fo r  th e  p ro d u c tio n  o f  ca lc iu m .— N . A .

^Contributions to the  Chemistry of Germ anium . On the  E lectrochem ical 
B ehaviour of Germ anium . R o b e r t  S ch w arz , F r i t z  H e in r ic h , a n d  E rik a  
H o lls te in  (Z. anorg. Chern., 1936, 229, (2), 146-159).— O n  a c c o u n t o f  i ts  re a d y  
o x id iz a b ility  in  th e  p re sen c e  o f  o x y g e n  e le c tro ly tic  g e rm a n iu m  g iv es n e ith e r  
a  c o n s ta n t  n o r  a  re p ro d u c ib le  e .m .f. in  th e  c e l l : G elA -Z nS O jIiV -K C hH gjC ljIH g . 
A t te m p ts  to  d e te rm in e  th e  n o rm a l d isso lu tio n  p o te n t ia l  G e-G e lT b y  p o te n tia l  
m e a su re m e n ts  in  a q u e o u s  so lu tio n s  fa iled , b u t  c .d .-p o te n t ia l  cu rv e s  fo r  v ario u s  
g e rm a n iu m -c o n ta in in g  e le c tro ly te s  h a v e  b e e n  c o n s tru c te d . G erm an iu m  
c a n n o t b e  e le c tro ly tic a lly  d e p o s ite d  q u a n t i ta t iv e ly  e x c e p t  f ro m  a lk a lin e  
o x a la te  so lu tio n s  c o n ta in in g  t in ,  w h en  b o th  m e ta ls  a re  d e p o s ite d  q u a n t i 
ta t iv e ly  ; e x a m p le s  a re  g iv en .— A . R . P .

*The Influence of a  Sm all Q uantity  of A gar-A gar and Gelatin on the R ate  of 
Crystallization of Cathodic Silver Deposits. A . G lazu n o v , J .  T e in d l, a n d  J .  
H a l ik  (Chem. Listy, 1935, 2 9 , (9), 117-118, 131-133).— T h e  in flu en ce  o f  collo ids 
a n d  o rg an ic  su b s ta n c e s  o n  th e  n a tu r e  o f  c a th o d ic  d e p o s its  is  rev iew ed . T h e  
a p p a r a tu s  u se d  is s im ila r  to  t h a t  d e sc rib e d  p re v io u s ly  (Met. Abs. (J. Inst. 
Metals), 1932, 50, 636). U sin g  a  s lig h tly  ac id ified  1%  so lu tio n  o f  s ilv e r  n i t r a te  
a n d  v a ry in g  th e  c u r re n t  d e n s ity  a n d  th e  a d d it io n s  o f  a g a r -a g a r  a n d  g e la tin , th e  
r a te  o f  c ry s ta lliz a tio n  K G j w as m e a su re d . R e su lts  a re  g iv e n  in  th e  fo rm  o f 
ta b le s  a n d  d ia g ra m s. K G X d ec reases  w ith  in c rease  in  th e  a m o u n t  o f  g e la t in  o r 
a g a r -a g a r  a d d e d , th e  in flu en ce  o f  g e la t in  bein g  m o re  effec tive . A n  in c rease  o f 
t h e  v isc o s ity  o f  th e  e le c tro ly te  h a s  p ra c tic a lly  n o  in fluence. T h e  co llo ids a re  
p re se n t  a s  in s ig n if ican t re s id u es  o f  th e  e le c tro ly te , b e tw e e n  th e  c ry s ta lli te s , o r 
th e y  a re  p la c e d  in  th e  sp a c e - la ttic e  e n d o c ry p tic a lly .— 0 .  Q.

*The Influence of a  Small Q uantity  of A gar-A gar and Gelatin on the  R ate  of 
Crystallization of the Anodic Deposit of Silver Peroxide (Electrolysis under the 
Microscope.— X II). A . G lazu n o v  a n d  K . V a leck a  (Chem. Listy, 1935, 29, (23), 
359-361).— T h e  f a c t  t h a t  th e  collo ids h a v e  a  c e r ta in  in fluence  o n  th e  an o d ic  
d e p o s it  is  a n  a rg u m e n t a g a in s t  th e  v iew  t h a t  th e  v a r ia t io n  in  fo rm  a n d  r a te  of
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partic les seem  to  b e  b ip o la r  ”  E ie c trodes O. J a n s c h  (A lu m in iu m ,

iT T r n  p—  ^ itr°a
film w h ich  is c o n d u c tiv e  w h e n  in  su lp h u r io  aoid . T h e

ty p e  o f fi’*  T ^ m ^ c ^ t e d  w ith  a  lu m in e sc e n t g as film  w h e n  im m ersed  m  
am m om a film  b ecom es coa  a m m o n iu m  c a rb o n a te  to  th e  a m m o n ia

S S U  S K £ . ‘ £  fo rm a tio n  o f  « ¿ m ^ t . m a .  o f

am m onium  ^ l e c t r o d e ^ D .^ . M e h ta  a n d  S. K . K u lk a rn i  J a tk a r
s t u d i e s  in  A n tim o n y  E ie c tro d e ^ ^ Q o  ^  gg> 7824). _ T h e  e.m .f.

(J . Ind ian  In s t.  Set., 1 9 3 5 ,18A, 8 > h y d ro g e n  a t  685 m m . in  a  so lu tio n
of po lished  c a s t  an 'tim o n y  ag  - 0P9279 v  a t  4 0 ° .°  A g a in s t s a tu ra te d  calom el 
a t  Va 6-0 is 0-2774 v  a t  25 andA)> 2 2 7 9 v^  a t  »  ^  g  2 -5-8-5, w ith  a n

a t  25° F 0 fo r  c a s t  a n  ^ ° nyT h e  caicu ia te d  A H  o f  th e  cell re a c tio n  h y  d ro g en  +  
accuracy  o f  0 01 ^qo  oal a t  2 5 ° -4 0 ° , in  a g re e m e n t w ith  S im on  a n dpolished c a s t  a n tim o n y , is 197 290 cal. a t  2 5 - 4 u  g o f  h y d ro g e n  w ith

T h a le r  (Z. anorg Chem 1927, 162, 2 5 3 M o r  tn e  A ttr ib u te d  to

» •  d S J K T C ^ S f  U n ^ h f d  c L t  a n tim o n ^  d evelops a  film  

w hich  does n o t  e x h ib it  th e  s™ P ^ ^ f j cA ro L Cin  the A l k a l i n e  Nickel-Cadmium
*The Behaviour tf t lm  Cadmium E l e c ^  ^  ElMrochem  1936 42 (5)

A ccum ulato r. G . to ta l  v o lta g e  a n d  th e  e lec tro d e  p o te n tia ls  o f
247-253).— O b se rv a tio n s  o n  th e  to ta l  v o  tage^ai p r im a ry  o b je c t o f  e lu c id a tin g

n ic k e l-c a d m iu m  cells w ere  u  _ c o n ta in e d  in  th e  n e g a tiv e  m ass. T h eth e  function of th e  ham m er-dag  (F e 30 ^ n t ^ e a m  ^  ^ g  F u r th e r  .

iro n  ox ide  w as sh o w n  °  p f  .? d isc h arg e  p ro d uot  o f  th e  cad m iu m  e lec tro d e , 
in v es tig a tio n s  o n  th e  n a tu r c  o f  e lec tro d es  p re p a re d  b y  d iffe ren t m e th o d s ,

th e  q u a n t i ty  °f electricity p assm g  t h o u g h  a  p M ^  p m t

"'ass s  “ jrstoM £oSr s»”ft
of a  s te a d y  su p e rim p o sed  d  d e co m p o s itio n  p o te n tia l  m e a su re d  a t

■ -—  - P .  M . C. R .te m p e ra tu re .-

V I I I —  R EFIN IN G

(Continued from p. 408.)

• S ta d i ,,  on the  » W ' ? L 5 * .  

SffiSSi i«£S£> 31-33). [ In  Polish, „it*
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G e rm a n  su m m a ry .]  E le c tro ly tic  refin ing  o f  co m m erc ia l a lu m in iu m  in  a  fu sed  
m ix tu re  o f  so d iu m , p o ta s s iu m , a n d  a lu m in iu m  ch lo rid es a t  150° C. is co n 
s id e ra b ly  a ffe c ted  b y  th e  p re sen c e  o f  a  sm a ll q u a n t i ty  o f  w a te r  in  th e  e le c tro 
ly te  ; d en se  u n ifo rm  d e p o s its  se v e ra l te n th s  o f  a  m illim e tre  th ic k  m a y  th u s  
be  o b ta in e d  o n  iro n  o r  o th e r  m e ta l  c a th o d e s .— A . R . P .

IX .— ANALYSIS

(Continued from pp. 465-468.)

On Physical Methods in  Chemical Laboratories. X X X II.— A New Method 
oi Q uantitative Em ission Spectrographic Analysis for M icro-Analysis. G.
S ch e ib e  a n d  A . R iv a s  (A ngew . Chem., 1936, 49, (28), 4 4 3 -4 4 6 ).— T h e  su b s ta n c e  
is d isso lv ed  in  a n  a p p ro p r ia te  so lu tio n  a n d  a  m in u te  d ro p  p la c e d  o n  e ach  
e le c tro d e  o f  a  c a rb o n  a rc , ac ro ss w h ic h  a  c o n s ta n t  c u r re n t  is  p a s se d  fo r  30 
se co n d s d u r in g  w h ic h  t im e  th e  sp e c tru m  is p h o to g ra p h e d . T h e  p ro p o rtio n  
p re s e n t  o f  th e  e le m e n t so u g h t is  th e n  c a lc u la te d  f ro m  th e  re la t iv e  in te n s itie s  o f  
c e r ta in  o f  i t s  lin es  a n d  lin es  o f  th e  m a jo r  c o n s titu e n t.  T h e  m e th o d  is p a r t i 
c u la r ly  v a lu a b le  fo r  d e te rm in in g  tra c e s  o f  o n e  m e ta l  in  a n o t h e r ; ex am p les  
d e sc rib e d  a re  th e  d e te rm in a tio n  o f  M g in  A1 a n d  th e  d e te rm in a tio n  o f  A1 a n d  
C r in  E e .— A . R .  P .

Analysis of M aterials by the X -R ay Diffraction Method. H e rb e r t  R . 
I s e n b u rg e r  (Product E ng.,  1936, 7, 177 -179 , 2 6 4 -2 6 6 ; C. A bs.,  1936, 30, 
7479).— T h e  p r in c ip le s  o f  X - ra y  a n a ly s is  a re  rev iew ed , w ith  a  d e sc rip 
t io n  o f  th e  a p p a ra tu s  u se d , d raw in g s , a n d  p h o to g ra p h s . P h o to g ra p h s  o f 
ty p ic a l  d if fra c tio n  p a t te r n s  a re  sh o w n .— S. G .

A New X -Ray Method for the  Chemical Analysis of Sections. L . v . H a m o s  
(M etallwirtschaft, 1936, 15, (19), 4 3 3 -4 3 6 ).— T h e  se c o n d a ry  ra d ia t io n s  f ro m  th e  
p re p a re d  su rface  o f  a  m e ta llic  se c tio n  e x p o sed  to  X - ra y s  v a r y  in  w a v e - le n g th  
ac c o rd in g  to  th e  ch em ica l c o m p o s itio n  o f  th e  m a te r ia l  a t  th e  p o in t  o f  inc id en ce , 
a n d  a re  c a p a b le  o f  fo rm in g  a  se ries o f  m o n o c h ro m a tic  im ag es a f te r  d isp e rs io n  
b y  a  c y lin d r ic a l c ry s ta l  re flec to r  o f  s u ita b le  s tru c tu re . T h e  m e th o d s  o f  
s ta n d a rd iz in g  th e  c ry s ta l  a n d  o f  o b ta in in g  a n d  in te rp re tin g  c o m p a ra b le  im ages 
a re  d e sc rib e d , w ith  p ra c tic a l  e x am p les .— P . M. C. R .

The A ir-C arbon Arc in  H igh Vacuum  [Application to Spectroscopic Analysis 
of Volatile Metals]. F . H . N e w m a n  (Phil. M ag., 1936, [v ii], 22, (147), 4 6 3 -  
465).— D esc rib e s  th e  c o n d itio n s  fo r  th e  o p e ra tio n  o f  a n  a ir - c a rb o n  a rc  w ith  
g as  p re ssu re s  b e tw e e n  1-0 a n d  0-01 m m . m e rc u ry  a n d  v o lta g e s  a n d  c u r re n ts  
o f  th e  o rd e r  o f  100 a n d  1-5, re sp e c tiv e ly . T h e  a rc  h a s  c e r ta in  a d v a n ta g e s  in  
th e  sp e c tro sco p ic  e x a m in a tio n  o f  v o la tile  m e ta ls .— W . D . J .

The Im portance and Use of X -R ay Methods in  W orks’ Laboratories. G . I .  
A k sen o v , V . I .  A rh a ro v , a n d  V . I .  K h r is t ia n i  (Zavodslcaia Laboratoria (W orks’ 
Lab.), 1936, 5, (1), 7 0 -8 8 ).— [ In  R u ss ia n .]  A  c o m p reh en siv e  su rv e y .— D . N . S.

*Q uantitative Chemical Spectrum  Analysis of A lum inium  Alloys. G . S cheibe  
a n d  A . S c h o n ta g  (L ight M etals Research, 1936, 5, (5), 106—108).— S u m m a ry  
f ro m  Metallwirtschaft, 1936, 15, 1 3 9 ; see M et. A bs., th is  v o l., p . 312.

— L . A . 0 .
Method for Spectrographic Analysis of Silumin. A . R . S tro g a n o v  (Zavod- 

skaia Laboratoria (W orks’ Lab.), 1936, 5 , (5), 6 1 4 -6 2 0 ).— [ In  R u ss ia n .]  T h e  
m e th o d  d esc rib ed  a llow s o f  th e  d e te rm in a tio n  o f  0 - l - T 0 %  o f  M g, F e , Co, 
a n d  C u , a n d  u p  t o  8 -1 0 %  o f  S i w ith  a n  a c c u ra c y  o f  7 -1 0 % . B i, Z n , S b , T i, 
a n d  C a ca n  b e  d e te c te d  q u a li ta t iv e ly .— D . N . S.

Analysis of M agnesium. K a ts u m i In o u y e  (K yu sh u  Teikoku-D aigaku  
K okaku  lh o  (Tech. Rep. K yu sh u  Im p . Univ.), 1934, 9, (6), 2 5 3 -2 6 0 ).— [ In  
J a p a n e se .]  N o  su m m a ry  is g iv en  in  a  E u ro p e a n  la n g u a g e .— S. G.
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* Study oi the Method oi Alkalim etry. I —The Volumetric Analysis of 
Maenesium S a n n o ii M u k a i (K yushu  Teikoku-D aujaku K okaku  Iho ( le c h  
« 5  Im p .  Univ.), 1 9 3 5 ,10, (1), 3 1 - 3 6 ) . - [ I n  Ja p a n e se .]  N o  su m m a ry

i,C “.to« £ 2 f i £ S AS'*hr
• 5 S  M , t W t b l o o « b . » . . t .  »  a  R ea«ent I „
Reactions. J u l iu s  G ra n t  a n d  F .  A . M eggy (Analyst, 1936, 61, (723), 4U1-4U ) 

W h en  a  few  d ro p s  o f  th e  so lu tio n  to  b e  te s te d  a re  sh a k e n  w ith  a  s a tu ra te d  
so lu tion  o f th e  r e a g e n t a n d  a  l i t t le  C6H 6, a n d  th e  C6H 6 la y e r  is e v a p o ra te d  on  
a “ scope s l i d e ,  c h a ra c te r is tic  c ry s ta ls  a re  fo rm e d  a s  follow s : cod—  . 
large h ex ag o n s w ith  w eh-defined  face ts  (se n s itiv ity  0-01 m g C d ) ,

brow n p la te s  (se n s itiv ity  0-1 m g .) ; manganese: el7 § , a te d , ^ X  ^  a t T a n d  
(sensitiv ity  0-01 m g .) ; lead, zinc, strontium : e lo n g a te d  re c ta n g u la r  p la te  a n d  
J o u p s  7  r a d ia t in g ' c r y s ta l s ; cobalt . r e c ta n g u la r , b ro w n ish -g reen  p l a t e s ,

nickel' t in y ,  g re e n  h ex ag o n s  fo rm ed  w ith  d ifficu lty . A. K . L . „
»Electrolytic Application oi the Hydrobromic Acid Test for Copper. G er- 

r a r d  W  B a k e r  (Analyst, 1936, 61, (726), « J ^ - A  p iece  o f  P t  w im : ip p ed  
w ith  c o tto n  w ool so a k e d  in  a  s a tu ra te d  so lu tio n  o f  K B r  in  H « p O . *  P * ^ e£ om  
th e  m e ta l su sp e c te d  to  b e  C u a n d  a  c u r re n t  o f  1 a m p . a t  6 v . is  p a sse d  1 
m eta l to  w ire^  in  th e  p resen c e  o f  C u a  p u rp le -re d  co lou r d evelops o n  t h e  Cu 
T he m e th o d  d e te c ts  a s  l i t t le  a s  0 -0 0 0 2  m g. o f  C u a n d  h a s  b een  em pfoyed  
d e tec t th e  p resen c e  o f  C u o n  sh e a rs  u se d  to  c u t  te ie p h o n e  w ^ e s .—-A

*M irrochemical D etection of Gallium w ith Morin. G o ttf r ie d  B e ck  \M ™ 
z. 1 Qoa on (9,1̂ ) 194^-197)— T h e  re a c tio n  o f G a  w ith  m o rin  is m o r 

in tense  t h a n  ^ t ^ f f i ^ S U i b i t e d  b y  th e  p resen ce  o f  N a F  ; hen ce  th e  
d ev e lo p m en t o f  a  g reen ish  fluorescence w h e n  th e  t e s t  is m a d e  in  so lu t

' ^ ¡ S S S S ^ u S S S t S S ^  Gr . T AK o ^ en m an n  a n d  S h . S h . M esongenik  
(Mikrochemie, 1936, 20, (2 /3 ), 189 -193).— See M et. A bs.,  th is  v o l^ 4 ®7 p_

»Detection o£ Manganese by Catalysis. L . S z e b e l l e d y  a n d  M . B a r tf a y  (Z. 
ni rhpm  1936 106 (11 /12), 4 0 8 -4 1 6 ).— T h e  so lu tio n  is t r e a te d  w ith  

s t a t e d ^ K i o f s o l u t i o n  a i d  a  few  d ro p s  o f  0 -1 %  p -p h e n e tid in e  s o lu tio n ;  m  
th e  p resen ce  o f  a s  l i t t le  a s  0-001 y  M n  a  v io le t- re d  co lou r a p p e a rs  in  2 -3

' ' ’ »On tee^De'tection oi Small Quantities of P la tinum  in  Minerals, Alloys 
Residues, &c. Separation and Concentration of P la tinum  by Coprempxtatio^ 
with Tellurium . S. K u h n e l H a g e n  (Mikrochemie, 1936, 20, J / 3)> j
T he aqua regia so lu tio n  o f  th e  m a te r ia l  is  ev apora ited  w ith  HC1 t o e x p e l
HNOo a n d , a f te r  a d d it io n  o f  N a 2T e 0 3 a n d  a d ju s tm e n t  a lT the
o 9  KN HP1 is s a tu ra te d  w ith  SO„. T h e  T e  p re c ip ita te  w h ich  c o n ta in s  a ll th e  
£ U n i t e d 2 in  a ir , th e ^ e s id u e  d isso lv ed  in  aqun r e g ^  
th e  so lu tio n  e v a p o ra te d  to  d ry n e ss , th e  re s id u e  d is s o lv e d m  H 20 ,  a n d  
so lu tio n  b o iled , f ilte re d , n e u tra liz e d  w ith  N a O H , t r e a te d  w ith  K I ,  a n d  acid ified  
w ith  C H „-C O ,H  ; a  ro se  co lo u r in d ic a te s  th e  p resen ce  of F t .— A . K . r .

»Detection of R henium  in  the  Sodium Carbonate Bead. H e rm a n  Y ag o d a

T S zebelledv  a n d  S t .  T a n a y  (Z . anal. Chem., 1936, 106, w / l ^ b  >
T h e  s o l u t i o n ^  b e  te s te d  (1 d ro p ) is a d d e d  to  a  m ix tu re  o f  6 d ro p s  o f  2 %  
K 3F e(C N )6, 2 d ro p s  o f  2 A -H 2S 0 4, a n d  12 d ro p s  o f  1 %  p -p h e n e tid m e  h y d ro -
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c h lo rid e  s o lu t io n ; in  th e  p re sen c e  o f  Z n  a  b lu e  co lo u r o r  p re c ip ita te  fo rm s 
im m e d ia te ly . P e , Co, N i, a n d  C u in te rfe re  b y  g iv in g  co lo u r re a c tio n s .— A . R . P .

*Separation oi Iron , A lum inium , and Chrom ium  from  M anganese, Cobalt, 
and Nickel by Means of Pyridine. E . A . O s tro u m o v  (Z . anal. Ghent., 1 9 3 6 ,106, 
(4 /6 ), 170 176).— A d d itio n  o f  C5H 5N  to  d ilu te  ch lo rid e  o r  n i t r a te  so lu tio n s  
c o n ta in in g  th e  co rre sp o n d in g  N H 4‘ s a l t  a ffo rd s  a  q u a n t i ta t iv e  se p a ra tio n  o f  
F e , A l, a n d  C r f ro m  M n, Co, a n d  N i in  o n e  o p e ra tio n , p ro v id e d  t h a t  excessive  
a m o u n ts  o f  s u lp h a te  a re  a b s e n t .— A . R . P .

*On a  Method of Separating Iron , T itanium , and A lum inium  by M eans of 
8-Hydroxyquinoline. A . M . Z a n k o  a n d  G. A . B u te n k o  (Zavodskaia Laboratoria 
(W orks’ Lab.), 1936, 5, (4), 4 1 5 -4 1 8 ).—-[In  R u ss ia n .]  T h e  so lu tio n  is t r e a te d  
w ith  t a r t a r i c  a c id  a n d  8 0 %  C H 3-C 0 2H , th e  P e  re m o v e d  b y  a d d i t io n  o f  a  
2 %  C H 3-C 0 2H  so lu tio n  o f  th e  p re c ip i ta n t ,  th e  f i l t r a te  n e u tra l iz e d  w ith  
N H 4O H  a f te r  a d d it io n  o f  H 2C20 4, th e  T i p re c ip i ta te d  w ith  a n  a lco h o lic  so lu tio n  
o f  8 -h y d ro x y q u in o lin e , a n d  th e  A l in  th e  f i l t r a te  p re c ip i ta te d  s im ila r ly  a f te r  
a d d i t io n  o f  N H 4O H .— D . N . S.

Separation of Lead from  Copper, Nickel, Cobalt, and Cadmium by Carbonic 
Acid in  Pyridine M edium. A . J i le k ,  J .  K o la ,  a n d  J .  V reSf a l  (Chem. L isty ,  1935, 
29, (19), 2 9 9 -3 0 4 ).— T h e  s e p a ra tio n  c a n  b e  eas ily  e ffe c ted  i f  th e  re sp e c tiv e  
m e ta ls  a re  in  th e  fo rm  o f  n i t r a te s  a n d  i f  th e  c o n te n ts  o f  e a c h  do es n o t  ex ceed
0-2 g rm . P b  a n d  C u  a re  s e p a ra te d  b y  p re c ip ita t io n  w ith  C 0 2 in  p resen c e  o f  
a m m o n ia . T h e  P b C 0 3 is d r ie d , ig n ite d , a n d  w eig h ed , C u  is d e te rm in e d  b y  
e lec tro ly s is . T h e  p re se n c e  o f  a lk a lin e  n i t r a te s  h a s  n o  in fluence . N i a n d  Co a re  
se p a ra te d  s im ila r ly  b u t  w ith o u t a d d i t io n  o f  N H 4O H . W h e n  se p a ra tin g  P b  
f ro m  C d  C H 3C O O N H 4 is a d d e d ; th e  re su lts  o b ta in e d  in  th is  case  a re  n o t  
q u ite  a c c u ra te .— 0 .  Q.

*On the  Separation of Small Q uantities of Tin from  Antim ony and Arsenic. 
N . I .  C h e rv ia k o v  a n d  E . A . O s tro u m o v  (A nn . chim. analyt., 1936, [iii], 18, (8), 
2 0 1 -2 0 7 ).— T h e  m e ta ls  a re  p re c ip i ta te d  in  th e  u su a l w a y  w ith  H aS, th e  A s, 
S b , a n d  S n  e x tr a c te d  f ro m  th e  p re c ip i ta te  b y  d ig e s tio n  w ith  N a 2S so lu tio n , 
a n d  th e  m ix e d  su lp h id e s  r e p re c ip i ta te d  b y  a d d it io n  o f  C H 3-C 0 2H  to  th e  
f i lt ra te . T h e  w a s h e d  p re c ip i ta te  is d isso lv ed  in  W-HC1 a n d  th e  ice-co ld  
so lu tio n  is t r e a te d  w ith  cu p fe rro n  w h ic h  p re c ip ita te s  o n ly  th e  S n .— A. R . P .

*A New M ethod for the  P recip itation  of U ranium  and Its  Separation from  
A lkaline E arth s  w ith Pyridine. E . A . O s tro u m o v  (Z. anal. Ghent., 1936, 106, 
(7 /8 ), 244^248).— P ro m  n e u tr a l  n i t r a te  so lu tio n s  C5H 5N  p re c ip ita te s  U  c o m 
p le te ly  a s  H 2U 20 7, ig n itio n  o f  w h ich  a ffo rd s  U 30 8 free  f ro m  a lk a lis  a n d  a lk a lin e  
e a r th s .— A . R . P .

♦U se  of Form aldehyde for E lim inating  A m m onia and A m m onium  Salts.
I I I .— Decomposition of Am m ine Complexes by Form aldehyde. D eterm ination 
of Metals by Precip itation  w ith Alkali Carbonates or Hydroxides in  Solutions 
Containing A m m onia o r Am m onium  Salts. A n to n io  H e m m e le r  (A n n a li  
chim. applicata, 1936, 26, (6), 2 4 0 -2 4 8 ).— T o  p re c ip ita te  A g , C u, Z n , C d , M n, 
C o, o r  N i f ro m  a m m o n ia c a l so lu tio n s  c o n ta in in g  N H 4 sa lts  C H 20  is a d d e d  to  
c o n v e r t  th e  N H 3 to  (C H 2)6N 4, a n d  th e  m e ta l  is th e n  p r e c ip ita te d  w ith  N a O H  or 
N a 2C 0 3.— A . R . P .

♦D ete rm ina tion  of Gases in  A lum inium  by the H ot-E xtraction  Method in
V a cu o .  J .  A . K lia c h k o  (Zavodskaia Laboratoria (W orks' Lab.), 1936, 5, (5), 
5 7 2 -5 7 9 ).— [ In  R u ss ia n .]  T h e  a p p a r a tu s  d e sc rib e d  d iffe rs  f ro m  t h a t  o f  
O b erh o ffe r a n d  H e s se n b ru c h  b y  th e  u se  o f  a  N ic h ro m e  w ire -w o u n d  re s is ta n c e  
fu rn a c e , a n d  b y  m o d ific a tio n s  o f  so m e o f  th e  g lass  p a r ts ,  f la t-g ro u n d  g la ss  jo in ts  
b e in g  u se d  in s te a d  o f  so c k e t jo in ts . T h e  g as is ex p e lled  b y  h e a tin g  th e  sp e c im en  
to  8 0 0 °  C . ; n o  g a s  c a n  b e  o b ta in e d  f ro m  sp ec im en s te s te d  im m e d ia te ly  a f te r  
a n n e a lin g , b u t  th e  g a s  c o n te n t  in c re a se s  w ith  t im e  o f  s to ra g e . U n a n n e a le d  
sp e c im en s c o n ta in  m o s t  g ases, th e  g a s  c o n te n t  o f  a ll  th e  m o s t  im p o r ta n t  
a lu m in iu m  a llo y s  b e in g  a p p ro x im a te ly  th e  sa m e  a n d  less th a n  t h a t  o f  p u re  A l,



te n d in g  to  in c rease  w ith  a n  in c rease  in  th e  S i c o n te n t  (e.g. in  S ilum in) a n d  w ith  
th e  C u c o n te n t  (in  D u ra lu m in ). M g h a s  o n ly  a  s lig h t in fluence . W ro u g h t

m e ta l c o n ta in e d  m o re  g as  th a n  c a s t  m e ta l .— D . N . b . _ om m ian
Methods of Analysis for Im pun ties in  Copper and Brass. P . 1 . Lcragmam 

( A l u m n i Z *  N on-Ferrous Rev., 1936 1 , (6), 2 3 8  2 4 0 ) . - R e a d  b cfo re  th e  
M id lan d  M e ta llu rg ica l S ocie ties (B irm in g h a m  L o c a l S e c tio n  o f th e  I n s t i tu te

" f * The' Colorimetric d e te rm in a tio n  of A lum inium  w th  the Aid of AUzann 
(Red) S. A . P .  M u ssak in  (Zhurnal P n U a d n o y  K h im n  (J. A pplied  C hemN  L 3 6 ,
9 (7) 1 3 4 0-1346).— [ In  R u ss ia n .]  See M et. A bs.,  th is  vo l., p . 369. . •

’ Snectrographic Methods for the  Q uantitative Determ ination of Al, Zn, and 
Mn in  the AUoy E lektron. L . W . W e d je n sk i a n d  S. M a n d e ls ta m  (Tech. 
Physics U .S .8 .R . . 1936, 3, (7), 6 6 2 - 6 8 1 ) . - [ I n G e r m a n .]  r a p id  v isu a
m e th o d  is d e sc rib e d  fo r  th e  e s tim a tio n  o f  A l f ro m  4  to  8 % , Z n  fro m  0  5  to
1-5% , a n d  M n  fro m  0-15 to  0 -5 % . T h e  re su lts  a re  c o m p a re d  w ith  th e  resu lt^  
o f  ch em ica l an a ly s is , b o th  bein g  a p p lie d  to  sa m p le s o f  E le k tro n . (2) A  new  
p h o to m e tr ic  in te rp o la tio n  m e th o d  o f  q u a n t i ta t iv e  sp e c tro g ra p h ic  a n a ly s is  is

^ ♦D i r e c t  D eterm ination of A lum inium  in  A lum inium -Iron-M anganese 
Bronze. M . I .  S h u b in  (Zavodskaia Laboratoria ( W ° r J ^ L a b ) , i m ,  5, (4), 
4 0 7 -4 1 1 ).— [ I n  R u s s ia n .]  T h e  a llo y  is d isso lv ed  in  H N 0 3 a n d  H 2S 0 4, t  
so lu tio n  is e v a p o ra te d  to  fu m es, th e  su lp h a te s  a re  d isso lv ed  m  H 20 ,  a n d  th e  
so lu tio n  e le c tro ly z e d  w ith  a  H g  c a th o d e  fo r  20  m in u te s  w ith  1-2-1-5  a m p  - th e n , 
a f te r  n e u tra liz in g  w ith  N H 4O H  fo r  1 |  h rs . a t  2 a m p . w h e re b y  afl th e  C u, h e , 
Z n  M  P b  a re  d e p o s ite d  in4 th e  H g . T h e  A l in  th e  so lu tio n  is th e n  reco v e red

t o  * « 7

c H vnon h o sp h ite  E .  I .  F o g e lso n  a n d  N . V . K a lm y k o v a  (Zavod-
l i ?Laboratoria  (W orks’ Lab.) 1936, 5 (5), 5 M ) _ [ I n ^  
a n d  S n -b a se  a lloys a re  d isso lv ed  m  1 : 1 HC1 w ith  th e  a id  ^ a  l i t t le  K U U 3, 
th e  so lu tio n  is d i lu te d  to  150 c .c . w ith  th e  sa m e  a c id , t r e a te d  w ith  0  3 0  5 g rm . 
« fT n C l a n d  b o iled  w ith  5 -7  g rm . o f  C a H P 0 2, a n d  th e  A s p re c ip ita te  co llec ted , 
w ash ed 2f iis t  w flh  H C l c o n ta in in g  C a H P 0 2, th e n  w ith  5 %  N H  Cl so lu tio n ^an d  
d e te rm in e d  io d o m e tric a lly . W ith  P b  a n d  P b -b a se  a llo y s th e  ? b C l2 m u s 
b e  re m o v e d  b e fo re  p re c ip ita t in g  th e  A s. C u  a n d  b ro n z e  a re  too llv< ed  m  
aqua regia, a n d  th e  A s c o n c e n tra te d  b y  p re c ip ita t io n  w ith  F e (O H )3 ,  th e  
p re c ip ita te  is d isso lv ed  in  HC1 a n d  th e  a n a ly s is  c o n tin u e d  a s  a ^ o v e  - D .  N . b .

*A New Volum etric Method for the  Determ ination of Beryllium. B . b . E v a n s  
(A nalyst,  1935, 60, (710), 2 9 1 - 2 9 3 ) . - T h e  B e(O H )f  obtainedL a f te r  sep;aratiion o f  
o th e r  m e ta ls  g iv in g  in so lu b le  h y d ro x id e s  is  d isso lv ed  in  HC1, 1 c .c. o t U /p 
£ m o T p h t h a l gein  a d d e d , fo llow ed  b y  2 %  N a O H  so lu tio n  untdI th e » liq u id ( is  
b lu e  1 • 1 HC1 u n t i l  co lourless a n d , a f te r  bo iling  fo r 10 m in u te s , N a O H  u n til  
a  d a r k ‘ b lu e  co lo u r is o b ta in e d . T h e  bo iling  so lu tio n  is th e n  n e u tra liz e d  
e x a c tly  w ith  0-1N -H C 1 u n t i l  co lou rless ab o v e  th e  B e (O H )2 p re c ip ita te  a  
m e a su re d  v o lu m e  o f  th e  sa m e a c id  su ffic ien t to  d isso lve  th e  p re c ip ita te  ad d e d  
(v o lu m e  o J s o lu t io n  n o t  less th a n  2 0 0  c.c.), th e  so lu tio n  coo led , a n d  a  m ix tu re  
Lf 20  c c o f  s a tu ra te d  K I 0 3 so lu tio n  a n d  20  c.c. o f  4 %  K I  a d d e d , fo llow ed, a f te r

2 -3  seconds, b y  4  g rm . o f  so lid  N a H C 0 3 a n d i m m e d i a t e ? f  ¿ ¡ g d  
I  w ith  0 -1 N -A s2O 3 so lu tio n  c o n ta m m g  N a H C O s. T h e  HC1 is s ta n d a ra iz  
a g a in s t  th e  A s20 3 so lu tio n  b y  th e  K I - K I 0 3 m e th o d  a n d  t h e  f f i f i e r e n c e  b e tw een  
th e  a c id  a d d e d  in  th e  te s t  a n d  t h a t  co rre sp o n d in g  to  th e  I 2 lib e ra te d  m  th e  la s t  
s t a g e t c a T c u la t e d  to  B e  (1 c .c. o f  0-1N -H C 1 =  0 - 0 0 0 4 5  g rm . B ^ . — ^ K .  P .

♦S tudies in  In te rn a l Electrolysis. T - T h e  D eterm m ation o Small Q u a n ^ ^  
of Cadmium and Nickel in  Zinc Ja m e s  G . F ife  ( A n a l y s L } ^ M M 7 2 7 M 68 
684 1 — T h e  a n o ly te  co n s is ts  o f  a  so lu tio n  o f  Z nC l2 ( = = “  £ r m - ' “ T ,
N H 4C 1 10 grm ./lO O  c.c. a n d  th e  c a th o ly te  o f  th e  so lu tio n  (300 c.c.) o f  th e  m e ta l
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in  HC1, 5 c.c. o f  5 %  C H 3-C 0 2N a  so lu tio n , 2 d ro p s  o f  2 %  HC1, a n d  0-25 g rm . o f  
N H 20H -H C 1. T h e  a p p a r a tu s  a n d  te c h n iq u e  a rc  s im ila r  to  th o se  o f  C ollin  
(Analyst, 1030, 55 , 495). T o r  th e  d e p o s itio n  o f  N i th e  sa m e  a n o ly te  is u se d  
w ith  th e  a d d it io n  o f  17 c .c. o f  N H 4O H  (d 0-88) w h ile  th e  c a th o ly te  co n sists  o f  
Z nC l2 a n d  N H 4C1 w ith  2 g rm . o f  N a 2S 0 3,7 H 20 ; e lec tro ly s is  is  c o n d u c te d  a t  
6 5 ° -7 0 °  C.— A . R . P .

*New Rapid Method for the  D eterm ination of Copper. L . Jo ls o n  (Z. anal. 
Chem., 1936, 106, (4 /6 ), 1 57 -167).— T h e  a m m o n ia c a l so lu tio n  is re d u c e d  w ith  
N H 2O H  o r  N J 1 ,  a n d  th e  C u  c o n v e r te d  in to  C u2C2 h y  p ass in g  C2H 2 th ro u g h  th e  
liq u id  a f te r  a d d i t io n  o f  g e la tin  a s  a  p ro te c tiv e  collo id . T h e  su sp en s io n  is th e n  
t i t r a te d  w ith  s t a n d a rd  K C N  so lu tio n  u n t i l  c o m p le te ly  d eco lo rized . A d d itio n  
o f  N a 4P 20 7 p re v e n ts  in te rfe re n c e  o f  F e . Som e a p p lic a tio n s  o f  th e  m e th o d  a re  
d e sc rib e d .— A . R . P .

*The D eterm ination of Small A m ounts of Copper in Tin hy Controlled P o ten 
tial. S y d n e y  T o rra n c e  (Analyst, 1936, 61, (727), 688 -6 8 9 ).— T h e  S n  (10 g rm .) 
is d isso lv ed  in  HC1 w ith  th e  a id  o f  a  l i t t le  H N 0 3, th e  so lu tio n  is e v a p o ra te d  to  
fu m e s  w ith  30 c .c . o f  H 2S 0 4, 50  c .c. o f  H 20  a re  a d d e d , a n d  th e  m ix tu re  b o iled  
to  d isso lv e  S n (S 0 4)2, coo led  a n d  filte red . T h e  f i l t r a te  is d i lu te d  to  150 c.c., 
t r e a te d  w ith  10 c.c. o f  2 %  N 2H 4-H 2S 0 4 a n d  e le c tro ly z e d  in  th e  L in d se y  a n d  
S a n d  a p p a ra tu s  (Met. Abs., 1934, 1, 39 0 , 607 ).— A . R . P .

* Gravim etric D eterm ination of Copper w ith H exam ethylenetetram ine. 
A n to n io  H e m m e le r  (Annali chim. applicata, 1936, 26, (6), 2 3 7 -2 4 0 ).— A d d itio n  
o f  (C H 2)6N 4 to  a  b o ilin g  n e u t r a l  C u s a l t  so lu tio n  e ffec ts c o m p le te  p re c ip ita t io n  
o f  th e  C u ; th e  p r e c ip i ta te  is ig n ite d  to  C uO  fo r  w e ig h in g . Z n  a n d  A g 
in te r fe re .— A . R . P .

Colorimetric M ethod of D eterm ining G erm anium . I .  P . A lim a r in  a n d  B . N . 
Iv a n o v -E m in  (Zhurnal Prikladnoy Khimii (J. Applied Chem.), 1936, 9, (7), 
1334r-1339).— [ In  R u s s ia n .]  T h e  HC1 so lu tio n  o b ta in e d  b y  d is t i l la t io n  in  a  
c u r re n t  o f  C l2 is  d eco lo rized  w ith  N a H S 0 3, t r e a te d  w ith  B r  w a te r  u n t i l  p a le  
y e llo w , a g a in  b le a c h e d  a s  b e fo re  a n d , i f  m u c h  Se is p re se n t ,  t r e a te d  w ith  
N H 2O H -H C l. T h e  f i l t r a te  f ro m  th e  Se is a d ju s te d  to  6A -H C 1, t r e a te d  w ith  
H 2S fo r  J  h r . ,  a n d  f ilte re d  n e x t  d a y . T h e  G eS2 p re c ip i ta te  is  d isso lv ed  in  
10 c .c . o f  1 %  N a O H  fre e  f ro m  S i0 2 a n d  P 20 5, th e  so lu tio n  o x id ized  w ith  H 20 2 
a n d  b o ile d  to  d eco m p o se  excess, a n d  a n  a l iq u o t  p o r t io n  t r e a te d  w ith  2 0 -4 0  c .c. 
p f  5 %  (N H 4)2M o 0 4 a n d  H N O s to  0-15—0-351V. T h e  re su lt in g  y e llo w  co lo u r 
is  c o m p a re d  w ith  t h a t  o f  a  s t a n d a rd  so lu tio n  o f  K 2C r0 4 o r  p ic ric  a c id  (10 m g ./  
l i t r e  o f  p ic ric  a c id  c o rre sp o n d s  to  74-8 m g ./ l i t re  o f  G e 0 2).— N . A .

*On the  D eterm ination of Small Quantities of Germ anium . N . S. P o lu e k to v  
(Zavodskaia Laboratoria (Works' Lab.), 1936, 5, (1), 2 7 -2 8 ).— [ In  R u ss ia n .]  
See a b s t r a c t  f ro m  G e rm a n  so u rce , Met. Abs., th is  v o l., p . 369.— D . N . S.

*On th e  D etection and D eterm ination of Gold by Means of Hydrogen 
Phosphide and F ilter Paper. N . D . C o s te a n u  (Bull. Soc. chim. France, 1936,
[v ]> 3, (8 /9 ), 1527—1530).— T h e  A u  a llo y  (e.g. 25  m g. o f  m a te r ia l  filed  f ro m  a n  
a r tic le )  is  b o ile d  w ith  H N 0 3 to  rem o v e  C u  a n d  A g , a n d  th e  re s id u a l  A u  
d isso lv e d  in  aqua regia. A fte r  d i lu t in g  th e  so lu tio n  to  25  c .c . a  s ta n d a rd  
s t r ip  o f  f ilte r  p a p e r  is so a k e d  in  th e  liq u id  a n d  p la c e d  in  a  tu b e  th ro u g h  w h ich  
P H 3 (fro m  th e  a c t io n  o f  K O H  o n  P H 4I)  is p a sse d . T h e  d a r k  b lu e  co lo u r 
p ro d u c e d  is  c o m p a re d  w ith  t h a t  o f  a  se ries  o f  s ta n d a rd s  p ro d u c e d  s im ila r ly  
f ro m  so lu tio n s  c o n ta in in g  k n o w n  a m o u n ts  o f  A u .— A . R .  P .

*A New Method for the Q ualitative and Q uantitative D eterm ination  of 
Traces of Gold in  Presence of Copper. L . M . K u lb e rg  (Zavodskaia Laboratoria 
(Works' Lab.), 1936, 5 , (2), 1 7 0 -1 7 5 ).— [ In  R u ss ia n .]  T h e  C H 3-C 0 2H  
s o lu tio n  (pH 3-6) is  t r e a te d  w ith  0-2 g rm . K F  a n d  5 -6  d ro p s  o f  a  2 -5 %  so lu tio n  
o f  th e  leu co -b ase  o f  m a la c h ite  o r  b r i ll ia n t  g re e n  in  2 0 %  C H 3-C 0 2H , b o iled  fo r
2 -3  m in u te s  a n d , a f te r  coo ling , s h a k e n  w ith  CHC13. A  p a le  g re e n  to  ind igo - 
b lu e  co lo u r in  th e  CHC13 la y e r  in d ic a te s  A u  (se n s itiv ity  0 -0 0 3 -0 -1  m g . o f  A u



in  10  c c  ) T h e  m e th o d  c a n  b e  u s e d  q u a n t i t a t i v e l y ,  t h e  c o lo u r  b e m g  c o m p a r e d

w ith  t h a t  g iv e n  b y  a  H A u C l, Ferro-

♦Q uan tita tive  ^ e ™ a n T u  L  M M is  (Dokladi A kadem ii N a u k S .S .S .B

u f i t h19396 6’[N  S?'
£ ?  i l l y  4 ’ t i t r a t io n  o f  H , M .  w ith  K ,F .,C N > .
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Uctll l/c ---- , •
i n  d ilu te  H 2S 0 4 solution. A. silver Reductor. A Micro-

♦F o rm atio n  of Hydrogen Peroxide an(j p ay  y .  Tooley (J. Amer.
Analytical M ethod lo t from  a r ^  ?  im B o n  o f , „ „ J |  q n j n t i t l «  o f  F .

^ S t o  to  H c i S « «  w ith  a —
w ith  c o ric  s u lp h a t e  i .  a i e c t c d  b y  im  e rro r d u e  t o  H  f t  | „ n w i j B

fo t *toin d ic a to r  ( o r t h o - p h e n a n t h r o U n e - f e n o u s )Molybdaje w ith  Absorption 
♦V olum etric  D eterm ination  o£M^  lescu (Ann. chim, arudyt., 1936, [iii], 

Indicators. C. C a n d e a  a n d  1. . g  W M oO, i n  a  n e u t r a l  a c e ta te
1 8 , (2 ), 3 3 - 3 6 ) - T h e  t i t r a t i o n - o f F h ^ r f h  in d ic a to r ,  th e

s o lu t io n  c a n  b e  a c c u r a te ly  l t ; t r a t i o n  a n d  b e c o m in g  y e llo w  a t  t h e
p r e c ip i t a te  b e in g  ro s e -c o lo u re d  d u  0  d e te r m in in g  M o  b y  t i t r a t i o n  o f
e n d - p o in t .  T h e  m e th o d  c a n  a ls o  bet u s e d  f o r  d e te r m  g' ^
a neutral molybdate solution with (CH3-COa)aFb, me origin y

a s  a d s o r p t io n  i n d i c a to r .  . h ' n le  D eterm ination of Alkali and

^ " ¿ ¿ 9Sp h o S 5 o S  r f f h o i r  «ami s p e c t r a  A d .'r  « M M  « W M

• o n  a  R apid and Accurate M M  I - »
M ercu ry . S e l im , Aa g u s f i  ' , c e ’co m p le te  d e te rm in a tio n , a n d  is

r 0S e . t a  t L “  erage'difEe“ ence  is  o n ly  0 -3 %  f ro m  th e  th e o re tic a l  f ig u r ^

Analysis of Nickel Salts for s o ^ C l \ ^ i % B 0 3, a n d  w a te r
29, (2 ), 24-26).— In  ad d itio n  to  N i, N H 4 J N a , b U 4 , b o ra te  i t  ig

a r e  d e te r m in e d .  I n ®te a d H ° i 0 Sf p a ™h “ t h e r . 3 T h e  r e m a in d e r  is  d e te r m in e d  
e x tr a c te d ,  ( in c lu d in g  f r e e  H 2S 0 4) • o f  t h e  c a l c u la t io n  o f  a n  e c o n o m ic a l

a c c o u n t  t h e  „ n i t .  o f

Temperatures. A . A . Grmbe g  (1), 1 7 -1 8 ;  (in  R u ss ia n ) , and
S .S .S .B .  (R ep Acad Sci  £ ' ^ 6  fN  s ’] 2  (1), 1 7 -19  ( in  G erm an )).-  
Comvt. rend. Acad. Sci. U .R .b -b -,  f» * « , -I’ ’ -A p tr1  n(j  H J r C L  w ith

B V i  t i t » t ~  » f  ? ' » “ S f i r S L r c o m ; i . t c l y

” f t . w ' S“^ J . AA n .l y ? c . l

A h . . ,  V ,  »  « D - T h .
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c h e m is try  o f  Os, .1 ’ u . P t ,  R h ,  a n d  I r  is  d isc u sse d , a n d  th e  p ro c e d u re  w o rk e d  
o u t  a t  th e  B u re a u  o f  S ta n d a rd s  (U .S .A .) is  o u t l in e d  (of. M et. A bs.,  th is  v o l., 
p . 48).— S. G .

*The D eterm ination of R henium , ü . — The Geilm ann Reaction. L o ren
C. H u r d  a n d  B e rn a rd  J .  B a b le r  (In d u s t . and Eng. Chem. (A n a ly t . E dn.), 
1936, 8 , (2), 1 1 2 -1 1 4 ).— S ee a lso  M et. A bs., th i s  v o l . ,  p . 167. T h e  so lu tio n  
sh o u ld  c o n ta in  less t h a n  500  y  R e , 2 %  HC1, 0 -4 %  K C N S , a n d  0 -2 %  S nC l2. 
T h e  co lo u red  co m p le x  is  e x tr a c te d  w ith  b u ty l  a c e ta te ,  cyc/ohexanol, o r  e th y l  
a c e ta te  7 m in u te s  a f te r  a d d in g  th e  r e a g e n ts , a n d  th e  c o lo u r  o f  th e  so lv e n t 
la y e r  c o m p a re d  im m e d ia te ly  w i th  t h a t  o f  th e  s ta n d a rd  so lu tio n  (fresh ly  
p re p a re d ) .— A . R . P .

*O n the  D eterm ination  of Silver by Means of Acetylene. I .  I .  S tr ig e v sk i 
(Zavodskaia Laboratoria [Works' Labi), 1936, 5, (5), 5 9 0 -5 9 1 ).— [ In  R u ss ia n .]  
T h e  A g N 0 3 so lu tio n  c o n ta in in g  n o t  less th a n  0-01 g rm . o f  A g  is t r e a te d  a t  
60° C. w ith  5 c .c. o f  5 0 %  t a r ta r i c  a c id  so lu tio n  a n d  10 c .c. o f  N H 4O H , th e n  w ith  
a  c u r re n t  o f  C2H 2, f re e d  f ro m  H 2S a n d  P H 3 b y  p a ssa g e  th ro u g h  N a 2P b 0 2 a n d  
N a 2C r0 4 so lu tio n s , f o r  15 m in u te s . T h e  p r e c ip i ta te  is co llec ted , w a sh e d  w ith  
H 20  s a tu r a te d  w ith  C2H 2, a n d  d isso lv ed  in  H N 0 3 ; th e  A g  is th e n  t i t r a te d  
w ith  K C N S .— D . N . S.

D eterm ination  of Sm all A m ounts of Sodium and Potassium  in Metallic 
M agnesium. K . M . P o p o v  (K alii, 1936, (5), 3 9 - 4 3 ;  C. A bs.,  1936, 30, 7063).—  
[ I n  R u s s ia n .]  Cf. J .  In s t .  M etals, 1924, 31, 4 8 1 ;  1930, 44, 5 8 5 ;  M et. A bs.,
1935, 2, 65. T h e  N a  is d e te rm in e d  a s  “  t r ip le  a c e ta te  ”  a n d  th e  K  a s  c o b a lti-  
n i t r i t e .— S . G .

in v e s tig a tio n s  in to  th e  A nalytical Chemistry of T antalum , Niobium, and Their 
M ineral Associates. X X X II.— Observations on Phosphorus, Vanadium , and 
a  T annin  Precipitation Series. W . R . S ch o e lle r a n d  H . W . W e b b  (Analyst,
1936, 61, (726), 5 8 5 -5 9 0 ).— I n  th e  h y d ro ly tic  p r e c ip ita t io n  o f  T a  a n d  N b  fro m  
t a r t a r i c  a c id  so lu tio n s  th e  p r e c ip i ta te  is c o n ta m in a te d  w ith  P 20 6 i f  th e  so lu tio n  
c o n ta in s  H 3P 0 4. T h e  P  m a y  b e  re m o v e d  b y  fu s in g  th e  ig n ite d  p re c ip ita te  
w ith  N a O H  a n d  e x t r a c t in g  th e  m e l t  w ith  H aO, N a 3P 0 4 a lo n e  d isso lv in g . I n  
th e  ta n n in  p r e c ip i ta t io n  p ro cess in  o x a la te  so lu tio n s  h a l f  s a tu r a te d  w ith  
N H 4C1 T a  a n d  T i c a n  b e  se p a ra te d  f ro m  V  in  o n e  o p e ra t io n , b u t  th e  N b  
p re c ip i ta te  is  a lw a y s  c o n ta m in a te d  w ith  th e  b la c k  V - ta n n in  co m p lex . V  ca n  
be  re m o v e d  e i th e r  b y  re p re c ip i ta t io n  o r  in  th e  sa m e  w a y  a s  P . T h e  u se  o f  
t a n n in  in  th e  a n a ly t ic a l  c h e m is try  o f  th e  e a r th  a c id s  a n d  e a r th  o x id es  (Ti 
Z r, H f , U , T h )  is  d isc u sse d .— A . R .  P .

* A pplication of G ravim etric M ethods to the  Separation and D eterm ination  
of Sm all Q uantities of Thorium . L . E . K a u fm a n  (Zhurnal P rikladnoi K h im ii  
(J. A p p lied  Chem.), 1936, 9, (5), 9 1 8 -9 2 3 ).— [ In  R u s s ia n .]  T h e  fo llow ing  
m o d ific a tio n  o f  th e  K I 0 3 m e th o d  g iv es th e  b e s t re su lts  : th e  T h  so lu tio n  
(w h ic h  m a y  c o n ta in  m u c h  Ce) in  1 :  3 H N 0 3 is t r e a te d  w ith  a n  e q u a l  v o lu m e  
o f  1 :  2  H N 0 3 c o n ta in in g  1 0 %  K I 0 3 a t  6 0 ° -8 0 °  C. a n d  a f te r  15 m in u te s  tw ic e  
th e  v o lu m e  1 : 9  H N 0 3 c o n ta in in g  0 -8 %  K I 0 3 is a d d e d . A f te r  coo ling , th e  
p r e c ip i ta te  is  co llec ted , w a s h e d , d isso lv e d  in  B N 0 3, a n d  re p re c ip ita te d . T h e  
se c o n d  p re c ip i ta te  a n d  th e  f ilte r  p a p e r  a re  b o iled  w ith  2 -3  g rm . o f  H 2C20 4 in  
5 0  c .c . o f  w a te r ,  a n d  th e  re su lt in g  T h (C 20 4)2 is co llec ted , w ash ed , a n d  ig n ite d  
t o  T h 0 2.— N . A .

'‘'D eterm ination  of Tin in  M inerals and  M etallurgical P roducts [e.g., W hite 
Metals] by M eans of 0 1 A -P o ta ss iu m  Brom ate. L eo p o ld  D e u ts c h  (A nn . 
chim . analyt., 1936, [in ], 18, 10).— T h e  m e ta l  is  d isso lv ed  b y  h e a tin g  w ith  
2 0  c .c . o f  H 2S 0 4 a n d  5 g rm . o f  N a 2S 0 4, th e  co ld  so lu tio n  is t r e a te d  w ith  100 c.c. 
o f  H 20  a n d  30  c .c. o f  HC1, bo iled  a n d  t i t r a te d  w ith  0 - lA -K B rO 3 fo r  S b , a n d  th e  
S n  is th e n  d e te rm in e d  b y  re d u c in g  th e  so lu tio n  w ith  E e  w ire  a n d  a g a in  t i t r a t in g  
w ith  th e  K B rO s u sin g  Z n l2-s ta rc h  so lu tio n  a s  in d ic a to r .— A . R . P .
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* Separation and Determination of Tungsten and Molybdenum H e rm a n  
Y a g o d a  a n d  H a ro ld  A . F a le s  (J. A m er. Chem. Soc., 1936, 5 8 ,(8 ) ,  14J4-1501).
M oS c a n  b e  p re c ip ita te d  q u a n t i ta t iv e ly  in  fo rm ic  a c id  m e d ia  b y  in itia tin g  th e  
r e a c tio n  a t  a  low  te m p e ra tu re  w ith  s a tu ra te d  H 2S in  w a te r  a t  0  m  excess. 
F o r  s e p a ra tio n  f ro m  tu n g s te n  th e  Pa is  a d ju s te d  to  2-9 b y  a  b u ffe r m ix tu re  o f  
a m m o n iu m  fo rm a te , t a r t a r i c  a n d  fo rm ic  ac ids . A  s im p le  e lec tr ic  crucib le  
fu rn a c e  fo r  ig n itin g  p re c ip ita te s  a t  c o n s ta n t  te m p e ra tim e  ^ e s m b e A - R  G 

N otes on  th e  V o lum etric  D e te rm in a tio n  o f U ra n iu m . M . A x t  (ingem eur  
Chimiste 1936, 20, (115), 2 3 -2 9 ).— (a) A  g ra v im e tric  m e th o d , th e  U  being 
pfecTpda’te d  w ith  o k y q u in o lin e  a n d  w eig h ed  d ry  o r  e s t im a te d  b ro m o m c tn c a lly  
o r  as o x id e ; (b) a  m o re  c o n v e n ie n t v o lu m e tr ic  m e th o d  b y  re d u c tio n  w ith  Zn

to M O  3. l ™ -  V. r

th e  g r e a te r  p a r t  o f  th e  C d  re m o v e d  b y  p re c ip ita t io n  o n  A1 fo il, a n d  th e  r e 
m a in d e r  b y  H .S  in  5 %  H 2S 0 4 so lu tio n  c o n ta im n g  c itr ic  o r  t a r t a r i c  a c id , a n d , 
fin a lly , t h e  Z n  is  p re c ip i ta te d  w ith  H 2S f ro m  a n  a c e tic  o r  fo rm ic  a c id  so lu tio n . 
R e -p re c ip ita t io n  o f  th e  Z nS  is ad v isa b le . D . .N. b .

X. LABORA TO RY A PPA R A T U S, INSTRU M ENTS, & c.

(See a lso  “  T e s tin g  ”  a n d  “  T e m p e ra tu re  M e a su re m e n t a n d  C o n tro l.” )

(Continued from p. 468.)

A Self-Recording Apparatus for Thermal Analysis R . L . W d « » : a n d  
,1 R  B o ssa rd  (Metals and Alloys, 1936, 7 , (9), 221 -2 2 4 ). A  iNicnrom e 
w o u n d  h e a tin g  fu rn a c e  is w o u n d  in  su c h  a  w a y  a s  to  m a in ta in  a  c o n s ta n t  
te m p e ra tu re  a re a  in  th e  w o rk in g  zone. T h e  o p e ra t io n  o f  th e  fu rn a c e  is 
r e g u la te d  b y  th re e  rh e o s ta ts ,  one  o f  w h ich  is a  m o to r-d r iv e n  sp ira l r h e o s ta t  
w h ich  c o n tro ls  th e  r a te  o f  h e a tin g  a n d  cooling . T h e  te m p e ra tu re  w m e a su re d  
w ith  a n  iro n -C o n s ta n ta n  co up le  re c o rd in g  o n  a  M ic ro m ax  c h a r t  w ith

°Ur Apparatus1 for Studying’ the D eteriorati0n  [ F ic t H m c m m i]  o f A lloys and 
M etals F . C o m b e tte s  (Documentation set., 1935, 4 , 2 6 2 -2 6 4 , Chim. et in a .,  
1936 36 3 1 9 : C. Aba., 1936, 30, 7 5 1 4 ) . - T h e  a p p a ra tu s  co n s ists  e s se n tia lly  
o f  a  P y re x  c ry s ta lliz in g  d ish  c o n ta in in g  a n  e lec tr ic  h e a tin g  e le m e n t c o n n e c te d  
to  th e  lig h tin g  c irc u it  th ro u g h  a  rh e o s ta t .  A  P y re x  b e ll- ja r  is  su p p o r te d  m  
th e  d ish  o n  p ieces o f  g lass w h ich  ra ise  i t  s lig h tly  a b o v e  th e  b o tto m  o f  th e  d i s k  
A  th e rm o m e te r  p asses th ro u g h  a  s lo t te d  s to p p e r  in to  th e  ja r .  W a te r  is fed  
in to  th e  d ish  th ro u g h  a  g lass co n s ta n t- le v e l d ev ice  w h ich  su p p lie s  w a te r  o n ly  as 
i t  e v a p o ra te s . T h e  te s t-p ie c e s  a re  s u p p o r te d  o n  g lass  ab o v e  th e  lev e l o f  th e  
w a te r  T h e  v a p o u r  condenses o n  th e  w all o f  th e  j a r  w h ich  i t  follow s, a n  
c a n n o t fa ll o n  th e  te s t-p ieces . T h e  a d v a n ta g e  o f  th e  a p p a ra tu s  ̂  t h a t ,  be ing  
a l l  o f  g lass, th e  te s t-p ie c e s  c a n  b e  o b se rv e d  th ro u g h o u t th e  te s t .  b . H.

Table-Type Metallographic Microscope. H . F re u n d  (Eng. Progress, 1936, 
17 (9) 212).— A  ta b le - ty p e  m e ta llo g rap liic  m icroscope w ith  a  b u il t- in  m irro r  
reflex  c a m era  is d esc rib ed . T h e  in s tru m e n t is  o f  th e  u p r ig h t  ty p e , w ith  a  
s id e  t u T f o r  v isu a l o b se rv a tio n . A b ove th e  bellow s is a  fo c u ss in g .m irro r, 
w h ich  is rem o v a b le  fro m  th e  p a th  o f  th e  ra y s  a f te r  th e  fo cu ssed  im age h a s  been  
o b ta in e d . T h e  lo w -v o ltag e  la m p  is a d a p te d  fo r p h o to g ra p h y  a s  w ell

' P a n p h o r ’ a' New' Photo-Metal-Microscope. H u g o  F re u n d ■ J A^ ene 
Metallbearbeitung, 1936, 29 , (5), 6 9 - 7 2 ) . - S e e  M et. A bs., 1935, 2, 245, 617
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*An A rc Support for M aking a  Series of Spectrographic Analyses. R .
B re c k p o t (Bull. Soc. cliim. Belg., 1936, 45, (6), 375 -3 7 8 ).— T h e  co n s tru c tio n  
o f  a  s ta n d  fo r  h o ld in g  th e  a rc  a n d  fo r  e x h a u s tin g  th e  fu m es d e r iv e d  fro m  a  t e s t  
is  d esc rib ed  w ith  re fe ren c e  to  d e ta i le d  d ia g ra m s.— A . R . P .

Spectroscopy and the  N on-Ferrous Metals. T h o m a s  L . T ip p e ll (A lum inium, 
and, N on-Ferrous Rev., 1936, 1, (10), 4 5 9 -4 6 1 ).— A n  il lu s t r a te d  d e sc rip tio n  o f  
a  s im p le  sp e c tro sco p e  fo r  w o rk s’ u se  o n  n o n -fe rro u s  m a te r ia ls .— P . M . C. R .

A New M ethod of Testing Surface Finish in  the  W ire Industry . A . K a r s te n  
(Draht-W elt, 1936, 29, (21), 3 2 7 -3 2 8 ; (22), 3 4 3 -3 4 4 ).— See M et. A bs.,  th is  
v o l., p . 86 .— P . M . C. R .

D eterm ination  of the  Thickness of Coatings on W ire.  (Draht-W elt,
1936, 29, (20), 314).— A  b r ie f  d e sc rip tio n  is g iv en  o f  th e  p rin c ip le  a n d  a p p lic a 
tio n s  o f  th e  C u lo m ete r , a n  a p p a ra tu s  fo r  d e te rm in in g  th e  w e ig h t o f  a  m e ta llic  
c o a tin g  b y  th e  m e a s u re m e n t o f  i ts  h y d ro g e n  e q u iv a le n t.— P . M . C. R .

Optical In stru m en ts  in  the Testing of Diam ond and H ard-M etal Drawing 
Dies. A . M etz (Draht- Welt, 1936, 29, (27), 4 0 3 -4 0 4 ).— I l lu s t ra te d  d e sc rip tio n s  
a re  g iv e n  o f  a  m e a su rin g  m icro sco p e , w h ich  p e rm its  th e  u se  o f  b o th  reflec ted  
a n d  t r a n s m i t te d  lig h t  a n d  m agn ifies 15—2 0 0  d ia m e te rs , a n d  a  m ic ro -p ro jec tio n  
a ssem b ly , a d a p ta b le  fo r  m ic ro m e tric  w o rk  a n d  fo r  p h o to g ra p h y .— P . M. C. R .

Industrial Optical Testing and Gauging Instrum en ts. H . A lq u is t (Eng. 
Progress, 1936, 17, (5), 1 11 -116).— T h e  o p tic a l  p ro cesses a n d  a p p a ra tu s  u se d  
in  m o d e rn  m e ta l-w o rk in g  p la n t  a re  d isc u sse d  a n d  il lu s tr a te d . T h e  m a in  
classes o f  a p p a ra tu s  a r e : in s tru m e n ts  fo r  th e  e x a m in a tio n  o f  s u r f a c e s ;
a p p a ra tu s  fo r  m e a su rin g  fo rm  a n d  c o n to u r , e.g. th re a d -c o n to u r  t e s t s ; c o m p a ra 
t iv e  le n g th  g au g es  fo r  h ig h -p rec is io n  m a ss-p ro d u c e d  p a r t s ;  d ir e c t  le n g th  
g au g es fo r  la rg e r  w o rk ;  in s tru m e n ts  fo r  ch eck in g  a lig n m e n t, an g les , a n d  
d ire c tio n s .— P . M . C. R .

A pparatus and M easuring Methods for the Mechanics of Solids, Liquids, 
and Gases.—I. H . E b e r t  (Die Physilc, 1936, 4, (3), 9 3 -1 0 6 ; Sci. A bs., 1936, 
[A ], 39, 1051).— E sse n tia l ly  a  su rv e y  o f  th e  s u b je c t ;  i t  h a s  a  v e ry  e x te n s iv e  
bibliography o f  th e  p a p e rs  re la t in g  to  th e  m e a su re m e n ts  d iscu ssed . T h e  to p ic s  
d e a lt  w ith  in c lu d e  e la s tic  d e fo rm a tio n , d e n s ity , a n d  “  q u a n t i ty ,”  a n d  a lso  
p re ssu re , in c lu d in g  th e  m e a su re m e n t o f  h ig h  a n d  low  p ressu res , p re ssu re  a n d  
v a c u u m  p u m p s , a n d  v a c u u m  a p p a ra tu s .— S. G.

*The Design of Eddy-Current H eating  A pparatus for Outgassing Electrodes 
in a  Vacuum. C. W . O a tle y  a n d  J .  B . S m ith  (Phil. M ag., 1936, [v ii], 22, 
(147), 453 4:62).— T h e  co n d itio n s  o f  o p e ra tio n  o f  e d d y -c u r re n t  h e a tin g  a p 
p a r a tu s  a re  in v e s tig a te d  e x p e r im e n ta lly , p a r t ic u la r  a t te n t io n  bein g  p a id  to  
th e  h e a tin g  o f  tu b e s  a n d  d iscs c o n s tru c te d  o f  th in  sh e e t m e ta l. T h e  d es ig n  o f  
th e  h e a tin g  coil is co n s id e red  a n d  a  m e th o d  o f  d e te rm in in g  th e  o p tim u m  
fre q u e n c y  is d e sc rib ed .— W . D . J .

The Hydrocal. A Hydrodynam ic Calculating M achine for Solving U n 
steady-State Problem s in H eat T ransfer and Other Types of Diffusion. A . D . 
M oore (Indust, and E ng. Chem., 1936, 28, (6), 7 0 4 -7 0 8 ).— T h e  H y d ro c a l, a  
c a lc u la tin g  in s t ru m e n t  o p e ra tin g  o n  h y d ro d y n a m ic  p rin c ip le s , is i l lu s tr a te d  
a n d  d e sc rib ed . T ra n s ie n t  p ro b lem s in  d iffusion  o f  h e a t ,  ch em ica l d iffu sion , 
o r  o th e r  fields w h ere  d iffu s io n  law s p re v a il , c an  be  se t  u p o n  th e  H y d ro c a l a n d  
w o rk ed . E x p la n a t io n  c a n  b e  m a d e  in  te rm s  o f  a  tr a n s ie n t  h e a t  s i tu a tio n  in  a  
s im p le  so lid— a  s la b  b e in g  h e a te d  f ro m  one side . T h e  s la b  is d iv id e d  in to  a  
su ita b le  n u m b e r  o f  in c re m e n ta l  slices a n d  th e  H y d ro c a l is  th e n  se t  u p  to  
im ita te  a ll  o f  th e  h e a t  c h a ra c te r is tic s  o f  th e  s la b .— F . J .
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X I — PH YSICA L AND M ECHANICAL TESTING, INSPECTION 
AND RADIOLOGY

(Continued from pp. 469-471.)

Modern Methods of Testing Metals. R o b e r t  L ’H e rm ite  (Bull. Soc. Ing. 
Soudeurs, 1936, 7, (40), 2 1 9 5 - 2 2 1 6 ) . - T h e  a to m ic  s tru c tu re  o f  m e ta ls  is d is 
cussed  w ith  p a r t ic u la r  re fe ren c e  to  i ts  e lu c id a tio n  b y  X - ra y  m e th o d s  o f  in 
v e s tig a tio n , a n d  th e  m ec h a n ism s o f  fa ilu re  b y  s ta tic  s tre s s , fa tig u e , im p a c t, 
a n d  creep  a re  consid ered . T e s tin g  a p p lian ces , in  use  a t  th e  L a b o ra to ire s  d u  
B â tim e n t  e t  des T ra v a u x  P u b lic s , a re  d esc rib ed , a n d  a  d e ta ile d  a c c o u n t is 
g iv en  o f  th e  d es ig n  o f  a  sp ec ia l com press ion  te s tin g  m ach in e , re c e n tly  ^ s ta l l e d ,  
w h ich  h a s  a  c a p a c ity  o f  1 0 ,0 0 0  to n n e s . Som e re m a rk s  a re  a d d e d  o n  th e  effect 
o f  g re a t  h y d ro s ta t ic  p re ssu re  o n  th e  p ro p e rtie s  o f  m e ta ls .— H . W . G . H .

M echanical Testing of A lum inium  and A lum inium  Alloys. R . I rm a n n  
(.A lu m in iu m , 1936, 18, (5), 1 9 2 - 2 0 2 ) . - T h e  sh a p e  a n d  d im en sio n s o f  s t a n d a rd  
te s t-p ie c e s  fo r  d e te rm in in g  th e  ten s ile  p ro p e rtie s , th e  h a rd n ess , th e  b en d in g , 
sh e a r , im p a c t  (n o tc h e d  b a r ) ,  a n d  to rs io n  s tre n g th s  th e  E ric h se n  v a lu e , a n d  th e  
re s is ta n c e  to  a l te rn a te  b e n d in g  a re  i l lu s tr a te d  a n d  a  b r ie f  d esc rip tio n  is g iven  
o f  a p p ro p r ia te  m ach in es  fo r  m a k in g  th e  te s ts .— A . R . P .

«Comparative Study of Different Methods of Testing B rass-W are (Tubes) 
for S eason -Cracking. L . A . G lik m an  a n d  S. P .  G o n ch a ro v  (Zhurnal le h n i-  
cheskoy F iz ik i  (J. Tech. Physics), 1935, 5 , (9), 1 5 9 8 - 1 6 1 2 ).— [ I n  R u ss ia n .]  
A  s tu d y  o f  th e  m e th o d s  (m ercu ry , a m m o n ia , c u tt in g  o f  r in g  se c tio n s), to r  
d e te c tin g  th e  te n d e n c y  o f  b ra ss  tu b e s  to  se aso n -c rack  sh o w ed  th a t ,  fo r  fa c to ry  
c o n tro l te s ts ,  th e  la s t-n a m e d  m e th o d  is b e s t, a n d  a ffo rd s a  sa t is fa c to ry  
e x p la n a tio n  o f  th e  m e c h a n ism  o f  c rack in g .— N . A.

New Method for Testing Antifriction Alloys fo r  W ear. N . A  ¿ m d re e v sk iy  
a n d  I .  V . P ic h u g in  (Dizilestroeme (Diesel-Building), 1936, (5), 9 lo ) .  [ in  
R u s s ia n  ] ’ D escrib es a  m a c h in e  fo r  te s tin g  f la t spec im en s b y  w earin g  w ith  a  
s ta n d a rd  c y lin d r ic a l ax le  o n  th e  C onelly  p rin c ip le .— N . A.

Q uality 'C ontro l of H ard Alloys, Subjected to Friction. S. B . K o c h a ro v  
(Mashinostroitel (Mechanician), 1936, (7), 3 3 - 3 4 ) . - [ I n  R u s s ia n ,  D e sc rip tio n  
o f  a  m a c h in e  fo r  te s tin g  h a rd  a llo y s fo r  f r ic tio n a l w ear. R e su lts  o f  te s ts  on
se v e ra l h a rd  a llo y s a re  g iven .— N . A . . . .  , ,

Gloss Investigations Using Reflected Im ages of a  Target P a tte rn . R ic h a rd  
S H u n te r  (J. Opt. Soc. A m er., 1936, 26, (4), I 9 0 - 1 9 6 ) . - F o r  th e  s tu d y  o f  th e  
c h a ra c te r is tic s  o f  re flec tiv e  su rfaces o f  v a r io u s  k in d s , a  la m p  is u se d  g iv in g  a  
b e a m  o f  c o n cen tr ic  l ig h t  a n d  d a rk  r in g s. T h e  im ag e  re flec ted  fro m  th e  

m e ta l  o r  p a in t  su rface  is p h o to g ra p h e d .— R . G. , r . . . .  , , ,  p  , ,
M easuring Surface Finishes. W illis G . M eyers (M achinist (E ur. E dn.),  

1936 80 (6), 9 6 -9 7 e ).— T h e  u se  o f  th e  P ro filo g rap h  fo r  m e a su rin g  a n d  r e 
co rd in g  th e  c h a ra c te r  o f  fin ished  su rfaces is d escrib ed . A  r a y  o f  lig h t  is 
focu ssed  o n  a  h in g e d  m irro r  a n d  re flec ted  o n  to  a  sen sitized  p h o to g ra p h ic  p a p e r  
m o u n te d  o n  a  d ru m . T h e  spec im en  is p asssed  u n d e r  a  d ia m o n d  t r a c e r  p o in t 
a t ta c h e d  to  th e  m irro r , so t h a t  a  cu rv e  o f  th e  profile  is  m a d e  p h o to g ra p h ic a lly  
w ith  re a d in g s  m e a su ra b le  in  m illio n th s  o f  a n  in ch .— J .  H . W . . ,

*A New Method for Testing the Resistance to Cracking of Metallic M aterials. 
P  B re n n e r  (Luftfahrtforschung, 1935, 12, 107-115).— T e sts  o n  th e  co rro s io n  o f  
v a r io u s  lig h t  m e ta l  a llo y s u n d e r  b e n d in g  s tresses a re  d esc rib ed . I t  is show n  
t h a t  c rack in g  se ts  in  ea r lie r  w ith  la rg e r  ten s io n s , a n d  th e  effec t o f  te m p e ra tu re

is d iscu ssed  — _ 0 .  ,
«Two- and Three-Dim ensional Cases of Stress Concentration and Comparison 

w ith Fatigue Tests. R . E . P e te rso n  a n d  A. M . W a h l (J . A pplied  Mechanics, 
1936 3 (1) a2 3 - 2 5 ) — A  co m p ariso n  o f  v a lu es  o b ta in e d  fo r  th e  s tre ss-co n - 
c e n tra t io n  fk c to r  in  th e  s tu d y  o f  tw o- a n d  th re e -d im e n s io n a l cases o f  s tre ss  
c o n c e n tra tio n  in  sh a f ts  h a v in g  fille ts o r t ra n sv e rse  ho les w ith  d a ta  from

Q Q
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fa tig u e  te s ts  le a d s  to  th e  fo llo w in g  c o n c lu s io n s : (1) in  so m e cases fa tig u e  
re su lts  a re  q u ite  c lose ^ to  th e  th e o re tic a l  s tre s s -c o n c e n tra tio n  v a lu e s ; (2) 
fa t ig u e  re su lts  fo r  a llo y  s te e ls  a n d  q u e n c h e d  c a tb o n  s te e ls  a re  u su a lly  c lo ser 
to  th e  th e o re tic a l  v a lu e s  t h a n  a re  c o rre sp o n d in g  re su lts  fo r  u n q u e n c h e d  
ca rb o n  s te e l s ; (3) w ith  d ec rease  in  size o f  sp ec im en , th e  r e d u c tio n  in  fa tig u e - 
s tr e n g th  d u e  to  a  fille t o r  h o le  b ecom es so m e w h a t less a n d  fo r  v e ry  sm a ll fille ts 
o r  ho les th e  r e d u c tio n  is c o m p a ra tiv e ly  s m a ll ;  (4) s e n s i t iv i ty  f a c to rs  d e te r 
m in e d  f o r  sm a ll sp e c im en s sh o u ld  n o t  b e  a p p lie d  to  th e  d es ig n  o f  m a c h in e d  
p a r ts  reg a rd le ss  o f  size.— J .  W . D .

E ndurance Tests on Metals. DIN DVM4001. — —  (Z. Metalllcunde, 1936, 
28 , (4), 103 -1 0 4 ).— T e rm s a re  d e fin ed , s ta n d a rd  te s ts  a re  specified , a n d  a  
u n ifo rm  m e th o d  o f  re p o r t in g  re su lts  su g g e sted .— A . I t .  P .

*An Application of the  In terferom eter Strain-G auge in  Photoelasticity. 
R . W . V ose (J . A p p lied  M echanics, 1935, 2 , (3), a 99—102).— T h e  d ifference  o f  
t h e  p r in c ip a l  s tre sses  a n d  th e ir  d ire c tio n  a t  a n y  p o in t  in  a  su ita b le  lo ad ed  
sp e c im en  a re  d e te rm in e d  b y  m e a n s  o f  t h e  u su a l  p h o to e la s tic  m e th o d s , a n d  
th ro u g h  a  k n o w led g e  o f  P o isso n ’s  r a t io  th e i r  su m  is  o b ta in e d  a n d  a  so lu tio n  
m a d e  po ss ib le  b y  a  m e a su re m e n t o f  th e  la te r a l  d e fo rm a tio n  o f  th e  spec im en  
b y  m e a n s  o f  a n  in te r fe ro m e te r  s t r a in  g au g e . T h e  in s tru m e n t  u se d  to g e th e r  
w ith  i t s  accesso ries  a n d  th e i r  u se  is d e sc rib e d , a n d  e x a m p le s  o f  p ro b lem s 
so lv e d  b y  m e a n s  o f  th e  in s t ru m e n t  a re  g iv en , w h ich  sh o w  i ts  a c c u ra c y  a n d  th e  
c o n s is te n c y  o f  th e  r e s u lts  o b ta in e d .— J .  W . D .

Technique of Studying D eform ations by Means of V arnish Coatings. I .  P . 
P ro k o fie v  (Vestnick Ingenerov i  Tehnilcov (Messenger Eng. m id  Tech.), 1936, 
(7), 4 1 1 -4 1 7 ).— [ I n  R u ss ia n .]  A  d e sc rip tio n  is  g iv e n  o f  th e  m e th o d  fo r  
d e te rm in in g  th e  p re sen c e  a n d  d is tr ib u t io n  o f  s tre sses  b y  c o a tin g  th e  su rfaces 
o f  th e  a r tic le s  w ith  d if fe re n t v a rn ish e s .— N . A .

The Notched-Bar Test Applied to Steel and W eld Metal, w ith Special 
Reference to  the  Izod Test. L . W . S c h u s te r  (Brit. E ngine  Boiler and Elect. 
Insurance Co. Tech. S e p .,  1935, 114r-172).— I n  a  d isc u ss io n  o f  th e  n o tc h e d -b a r  
t e s t  a n d  i t s  a p p lic a tio n s , c o n s id e ra tio n  is  g iv e n  to  th e  v a lu e  o f  th e  I z o d  t e s t  
in  th e  n o rm a l te s tin g  o f  m a te r ia ls , to  som e causes o f  so -ca lled  in co n s is tan c ie s  
in  th e  re su lts  o b ta in e d , to  th e  u se  o f  ro u n d  a n d  sq u a re  I z o d  sp ec im en s in  th e  
te s tin g  o f  w e ld ed  jo in ts ,  to  th e  in fluence  o f  th e  d e p th  o f  th e  n o tc h  a n d  th e  
h e ig h t o f  th e  sp e c im en  in  a n  Iz o d  t e s t ,  to  slow  n o tc h -b e n d  te s ts  o n  b eam - 
ty p e  sp e c im en s, a n d  to  I z o d  te s ts  o n  fu sio n -w eld ed  b o ile r d ru m s . T h e  re su lts  
o f  e x p e r im e n ts  c a r r ie d  o u t  fo r  th e  p u rp o se  o f  il lu s tr a t in g  th e  v a r io u s  p o in ts  
u n d e r  c o n s id e ra tio n  a re  g iv e n , a n d  a re  u se d  in  th e  d iscu ssio n  to  a m p lify  th e  
v a r io u s  p o in ts  d e a l th  w ith .— J .  W . D .

The Bend Test and I ts  Value as a  Guide to Ductility. L . W . S c h u s te r  
(Proc. In s t .  M ech. E n g .,  1935, 129, 2 5 1 -3 5 0 ; d iscu ssio n , 3 5 1 -3 9 8 ; a n d  
(su m m arie s)  Engineer, 1935, 149, 354—3 5 6 ; M ech. World, 1935, 97, 4 4 5 -4 4 7 , 
4 7 0 -4 7 2 ).— M a in ly  fe rro u s .— L . A . O.

*Elastic L im its and M icrodeform ations under D ynam ic Bending Stresses o f 
Constructional M aterials a t  H igh Tem peratures. G eorg  W e lte r  (Z . M etall- 
kunde, 1936, 28, (9), 2 5 7 -2 6 1 ).— A n  a p p a ra tu s  fo r  d e te rm in in g  th e  d y n a m ic  
b e n d in g  s t r e n g th  o f  m e ta ls  a n d  a llo y s  is  d esc rib ed . I t  co n s ists  o f  a  p e n d u lu m  
g iv in g  a n  im p a c t  fo rce  o f  30  cm .-k g . a n d  a  d iv id e d  e lec tr ic  fu rn a c e  w h ich  c a n  
be p u sh e d  o v e r  e a c h  e n d  o f  th e  b a r  a n d  m o v e d  a s id e  to  e x p o se  th e  n o tc h  ju s t  
b e fo re  th e  p e n d u lu m  is d r o p p e d ; th e  sp ec im en  is  co n n e c te d  w ith  a n  a r ra n g e 
m e n t  o f  m irro rs  w h ich  re c o rd s  th e  f irs t  p e rm a n e n t d e fo rm a tio n . R e s u l ts  
o b ta in e d  o n  a  lo w  n ic k e l-c h ro m iu m  ste e l, a  m ild  s te e l, a n d  a n  a g e d  D u ra lu m in  
a llo y  (sh o w n  in  ta b le s  a n d  g ra p h s)  in d ic a te  t h a t  th e  a llo y  s te e l is  m u c h  su p e rio r  
t o  th e  m ild  s te e l, w h ic h  is a b o u t  a s  g o o d  a s  th e  D u ra lu m in . C o nc lus ions 
c a n  a lso  b e  re a c h e d  a s  to  th e  b e h a v io u r  o f  m e ta ls  u n d e r  a l te rn a t in g  s tre s se s  
a t  h ig h  te m p e ra tu re s .— A . R .  P .



♦Pho toelectric  Extensom eter for Very Small Gauge-Lengths. E . L e h r  a n d
H . G ra n a c h e r  (Forsch. Ingenieurwesens, 1 9 3 6 ,7 ,6 6 - 7 4 ;  Sci. Abs., 1936, [B ], 
39, 284).— A  n ew  ty p e  o f  e x te n so m e te r , 4 0  m m . long  a n d  w eigh ing  a b o u t 15 
g rm ., is d esc rib ed  w ith  th e  a id  o f  se c tio n a l view s. T h e  g auge p o in ts  a re  
2 m m . a p a r t  a n d  th e  e x te n s io n  is m ag n if ied  m ech an ica lly  a b o u t 50  tim e s  b y  
lev e rs  w h ich  cau se  a  s l i t  to  v a ry  i ts  w id th . A  r a y  o f  lig h t  f ro m  a  la m p  w ith in  
th e  e x te n s o m e te r  p ass in g  th ro u g h  th e  s l i t  fa lls  o n  a  sm a ll p la n e  p h o to e lec tiic  
cell a t  th e  e n d  o f  th e  in s tru m e n t,  a n d  th e  c u r re n t  p ro d u c e d  is m agn ified  u n t i l  
a  to ta l  e x te n so m e te r  m ag n ific a tio n  o v e r 3 0 ,0 0 0  tim e s  is o b ta in e d . M ethods o f 
c a lib ra tin g  th e  in s tru m e n t a n d  a t ta c h in g  i t  to  a  sp e c im en  a re  desc rib ed , 
to g e th e r  w ith  a n  a u to m a tic  p u n c h  fo r  m a rk in g  ofi th e  spec im en . T h e  a ccu racy  
o f  th e  in s t ru m e n t  is  c o m p a re d  w ith  a  H u g g e n b e rg e r  e x te n so m e te r  b y  a  series 
o f  te s ts  o n  a  f la t  d isc  sp rin g , a n d  th e  e x p e r im e n ta l re su lts  a re  g iv en  m  g rap h ica l 
fo rm  to g e th e r  w ith  c a lc u la te d  v a lu e s .— S. G.

D eterm ination of the  E longation w ithout Destroying the  Specimen. A . 
g a h n a z a ro w  (M aschinenbau, 1936, 15, (15 /16), 443 -4 4 4 ). T w o  ho les 7 m m . 
in  d ia m e te r  a re  d r ille d  in  th e  m e ta l  w ith  c e n tre s  8 m m . a p a r t  a n d  th e  th m  
p a r t i t io n  w a ll is p re sse d  in  w ith  a  su ita b le  to o l  u n t i l  i t  b eg in s  to  f ra c tu re . 
T h e  re su ltin g  b e n d in g  is a  m e a su re  o f  th e  e lo n g a tio n , v . G.

Note on the  Torsion Im pact Test. N . D a v id e n k o w  (Tech. Physics U .S .S .B .,  
1936, 3 , (6), 5 7 7 -5 8 0 ).— [ I n  E n g lish .]  T h e  d isc rep an c ies b e tw e e n  th e  re su lts  
o f  to rs io n  a n d  b e n d in g  im p a c t  te s ts  in  s te e l a re  ex p la in e d  b y  co n s id e ra tio n  o f  
th e  d if fe re n t effec ts o f  n o rm a l a n d  sh e a r  s tresses , a n d  th e  d iffe re n t ra tio s  
b e tw e e n  th e m  in  th e  tw o  k in d s  o f  te s t .— B . C.

♦S im ilarity  Between the  Stress-S train D iagram s Obtained from  Im pact, 
Tensile, and Torsional Tests. M itito s i I t ih a r a  (J. Soc. Mech. Eng. dapom , 
1934, 37, (212), 869 ( in  J a p a n e s e ) ;  Trans. Soc. Mech. Eng. Japan ,  lJ 3 b , 
2, (6), 1 9 7 -2 0 2  (in  J a p a n e se , w ith  E n g lish  su m m a ry  in  su p p t . ,  p p . 55 -58 )). 
S ee M et. A bs., th is  v o l., p . 268.— S. G . _ .

Im pact Torsion Tests. M itito s i I t ih a r a  (Metallurgist (S u p p t. to  Engineer), 
1936, 60, 141-143).— A  su m m a ry  a n d  d iscu ssio n  o f  p a p e rs  b y  I . ,  Tech. Rep. 
Tdhoku Im p . Univ., 1933, 11, 1 6 ; 1935, 11, 489, 5 1 2 ; 1936, 12, 63, 1 0 5 ; see 
M et. A bs., 1934, 1, 6 1 5 ; 1935, 2, 3 5 6 ; a n d  th is  v o l., p . 268.— R .

The M icrocharacter [H ardness Testing Machine] as a  Research Tool. 
W . J .  C onley , W . E . C onley , H . J .  K in g , a n d  L . E . U n g e r  (Trans. Am er. Soc. 
M etals, 1936, 24, (3), 721 -7 3 4 ).— T h e  M ic ro ch a rac te r  (C. H . B ie rb a u m , M et. 
Abs. (J. Inst. Metals,) 1931, 47, 491) is e s se n tia lly  a  sc le ro m e te r  m  w h ich  th e  
c u tt in g  to o l  is  a  d ia m o n d  g ro u n d  to  th e  sh a p e  o f  th e  c o m e r  o f  a  cube, i b e

m ic ro -h a rd n ess , K ,  is  d e fin ed  b y  K  =  , w h ere  X is th e  w id th  o f  th e  c u t

in  m icro n s, a n d  a  s ta n d a rd  lo a d  o f  3 g rm . is u se d . A p p lic a tio n s  o f  th e  i n 
s t r u m e n t  a re  d esc rib ed  w ith  sp ec ia l refe ren ce  to  i ts  u se  fo r  d e te rm in in g  th e  
re la t iv e  h a rd n e ss  o f  th e  d iffe re n t c o n s titu e n ts  o f  a n  a llo y .— W . H .-R .

Germ an Hardness-Testing Machines and Appliances. G. R ic h te r  {Eng. 
Progress, 1936, 17, (4), 8 1 -8 6 ).— D ev e lo p m en ts  in  w o rk s’ h a rd n e ss -te s tm g  
e q u ip m e n t h a v e  b e e n  d ire c te d  to w a rd s  e lim in a tin g  th e  p e rso n a l e q u a tio n  of 
t h e  o b se rv e r , s ta n d a rd iz in g  c o n d itio n s  b y  h o ld in g  th e  w o rk  u n d e r  p re ssu re , 
su p p ly in g  a n  e le c tro -a u to m a tic  d r iv e  o r  o th e r  ty p e s  o f  d r iv e  lik e ly  to  f a c ili ta te  
th e  te s tin g  p ro cess , a n d  p ro v id in g  re liab le  m e th o d s  o f  te s tin g  cu m b erso m e or 
irre g u la r ly  sh a p e d  p ieces. S ta t io n a ry  a n d  p o r ta b le  m ach in es  fo r d iffe ren t 
ty p e s  o f  h a rd n e ss  t e s t  a re  d esc rib ed  a n d  illu s tra te d .— P . M . C . R .

A New H ardness Tester. O tto  W elz  (Eng. Progress, 1936, 17, (7), J57).— 
T h e  in s tru m e n t d esc rib ed  m a y  b e  u se d  e i th e r  fo r  th e  V ick ers o r  B rm eli t e s t ; 
a n  o p tic a l sy s te m  p ro je c ts  a n  im age o f  th e  im p re ss io n  a t  a  s ta n d a rd  m agn ifica 
t io n  o n  a  g ro u n d -g la ss sc reen . T h e  h a rd n e ss  m a y  e i th e r  b e  re a d  d ire c t  from
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th e  sc reen  b y  m e a n s  o f  “  in v o lu te s ,”  o r  c a lc u la te d  f ro m  m e a su re m e n ts  o f  th e  
im ag e .— P . M . C. R .

R A D IO L O G Y .
Some Applications o£ X -Rays. J .  R . T o w n se n d  a n d  L . E . A b b o t t  (M etal 

Progress, 1936, 29, (2), 64—70, 86).— A n  il lu s t r a te d  d e sc rip tio n  is g iv en  o f  th e  
C oolidge tu b e  a n d  o f  i ts  u se  in  th e  e x a m in a tio n  in  p a r t ic u la r  o f  w elds a n d  
sh rin k a g e  c rack s .— P . M . C. R .

* A New M ethod for the  Detection of In te rn a l Strains in Solids by Radiograph.
b h in su k e  T a n a k a  a n d  C h u jiro  M a ta n o  (J. Soc. Mech. E ng. Japan ,  1934, 37, 
(212), 8 6 0 -8 6 3 ).— [ I n  Ja p a n e se .]  See a lso  M et. A bs., 1935, 2, 248.— S . G .
T, The Use of X-Rays for Exam ining W eld Seams and Testing W elders.
E ric h  W egerh o ff (.Elektroschweissung, 1936, 7, (10), 1 92 -195).— T y p ic a l f a u lts  
m  w elds a re  d e sc rib e d  a n d  i l lu s tr a te d  b y  ra d io g ra p h s . I t  is p o in te d  o u t  t h a t  
X - ra y s  p ro v id e  a n  e x c e lle n t m e th o d  o f  su p e rv is in g  w o rk m a n sh ip , a n d  i t  is 
e m p h a s iz e d  t h a t  th e y  d isc lose  f a u lts  w h ich  a re  in su ffic ien t to  ju s t i f y  re je c tio n .

— H . W . G. H .
X-Rays and Arc-W elding. F . G re b e r t  (A r ts  et M etiers, 1936, 89, (188), 

1 07 -110).— A  m e th o d  o f  d e te rm in in g  b y  X - ra y  e x a m in a tio n  n o t  o n ly  th e  
p o s itio n  o f  a  d e fe c t, b u t  th e  d e p th  a t  w h ich  i t  o ccu rs, is  d esc rib ed  a n d  i l lu s t r a te d : 
th e  l im its  o f  a c c u ra c y  a re  d isc u sse d . A n  a p p a r a tu s  su i ta b le  fo r  w o rk s ’ 
r o u t in e  is  i l lu s t r a te d ,  a n d  th e  th ic k n e sse s  o f  co p p e r, b ro n ze , b ra ss , a n d  
a lu m in iu m  u p  to  w h ich  i t  c a n  b e  e m p lo y e d  a re  s ta te d .— P . M. C. R .

Radiographic Inspection of W elded Refinery Equipm ent. H e rb e r t  R . Ise n - 
b u rg e r  (Mech. E ng.,  1936, 58, (7), 442—446).— T h e  ra d io g ra p h ic  e x a m in a tio n  
o i w e ld ed  o il-refin ing  e q u ip m e n t is d esc rib ed . A  se m i-p o r ta b le  X - ra y  in s ta l 
la t io n  fo r  w 'o rkshop  use , a n d  a  p o r ta b le  a p p a ra tu s  fo r  field  e x a m in a tio n , a re  
d e sc rib e d  a n d  i l lu s tr a te d , a n d  th e  lim ita t io n s  o f  g a m m a -ra y  e x a m in a tio n  a re  
d iscu ssed . M e th o d s o f  lo c a tin g  d e fe c ts  a re  d e sc rib e d , a n d  se v e ra l i l lu s tr a te d  
ex a m p le s  a re  g iv en .— P . M . C. R .

The X -R ay Investigation of F ine S tructure in  the  Foundry. A . K a r s te n  
(Giesserei, 1936, 23, (3), 57—59).— S om e m o d e rn  p o r ta b le  a p p a ra tu s  is d escrib ed .

— L . A . 0 .
Stereom etric M easurem ents of X -R ay Photographs. A . M a ttin g  (Giesserei,

1 J36 , 23, (1), 7 -1 1 ).— X -ra y  ste re o sc o p y  c a n  b e  a p p lie d  to  th e  te s tin g  o f  
m a te r ia ls . V a rio u s  in s tru m e n ts  a re  d esc rib ed  w ith  th e  p rin c ip le s  u n d e r ly in g  
th e i r  u se .— L . A . O . 3 6

, r  ^ he^ X ' R a y  Exa mination  of W ire-Bars. M. S. B e le tsk i (Legtie  M etalli 
(Light M etals), 1936, (4), 4 0 —42).— [ I n  R u ss ia n .]  X - ra y  m e th o d s  fo r  ex a m in in g  
th e  h o m o g e n e ity  o f  a lu m in iu m  w ire -b a rs , a s  u se d  a t  th e  D n ie p e r  A lu m in iu m  
P la n t ,  a re  d e sc rib e d .— D . N . S.

Industria l X -R ays : A n In troduction  to the Physics of the Science. R o b e r t
C. W o o d s (M etals and A lloys, 1936, 7, (2), 4 5 -5 0 ).— L . A . 0 .

X -R ays and Atoms : An Industria l Review. R o b e r t  C. W o o d s (Metals 
and A lloys,  1936, 7, (7), 181 -1 8 4 ).— A n  e le m e n ta ry  rev iew .— L . A . O.

Prac tical Applications fo r X -R ays for the E xam ination  of M aterials.—
I-m . W . G. B u rg e rs  (P hilips Tech. Rev., 1936, 1 , (1), 2 9 - 3 1 ;  (2), 6 0 - 6 1 ;  
(3 ), 95).— S. G.

X II.— T E M P E R A T U R E  M EA SU R EM EN T AND CONTROL

(Continued from p. 471.)

Pyrom etry in  Foundries and Sm elting W orks. E d m u n d  T . R ic h a rd s  
( FeUerungstechnilc, 1936, 24, (8), 141—143).— P y ro m e te rs  m a y  b e  d isp e n sed  w ith  
in  c e r ta in  fo u n d ry  a n d  sm e ltin g  o p e ra tio n s  w h ere  sp ec ia l s ta g e s  in  th e  p rocess 
a re  a c c o m p a n ie d  b y  u n m is ta k a b le  in d ic a tio n s  (e.g. th e  e v o lu tio n  o f  fu m es,
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co lou r ch an g es , & c.). E lsew h ere  p y ro m e tric  co n tro l m u s t  b e  effected  b y  
in s tru m e n ts  o f  th e  im m ersio n  ty p e , th e rm o co u p les  w ith  ex p o sed  ju n c tio n s , 
o r  o p tic a l p y ro m e te rs . T h e  a d v a n ta g e s , l im ita tio n s , a n d  specia l ap p lica tio n s  

o f  e a c h  ty p e  a re  d esc rib ed .— P . M . C. R .
Methods and Instrum ents of Industrial Tem perature M easurem ent and 

Control. R . B o y e  (Eng. Progress, 1936, 17, (5), 1 1 7 -1 2 1 ; (6), 135-139).—  
A  sh o r t  d iscu ssio n  o f  th e  p rin c ip le s  o f  te m p e ra tu re  m e a su re m e n t is  follow ed 
b y  a  c la ssif ica tio n  o f  th e  in s tru m e n ts  e m p lo y e d : th e  fo u r  m a in  classes—  
e x p a n s io n  th e rm o m e te rs , e lec tr ica l re s is ta n c e  th e rm o m e te rs , th e rm o co u p les, 
a n d  ra d ia t io n  p y ro m e te rs— a re  th e n  co n s id ered , a n d  re c e n t ty p e s  o f  each  are  

i l lu s tr a te d  a n d  d e sc rib ed .— P . M . C. R .
*A Gas-Tight Furnace for Thermocouple Standardization. C. i f .  JNiven 

(Canad, J .  Research, 1936, [A ], 14, (9), 1 77 -180).— A  d e ta f ie d  d e sc rip tio n  o f 
a  fu rn a c e  fo r  c a lib ra tin g  p la t in u m /p la t in u m -rh o d iu m  th e rm o c o u p le s  in  m o lte n  
m e ta ls . T h e  e s se n tia l p a r t  is a  w a te r-co o led  g a s - t ig h t  lid  d es ig n ed  m  su c h  a  
w a y  a s  to  m a in ta in  a  re d u c in g  a tm o sp h e re  o v e r  th e  su rface  o f  th e  crucib le . 
A  d ev ice  is a lso  d e sc rib e d  fo r  re m o v in g  th e  c ru c ib le  fro m  th e  fu rn a c e  w ith o u t
h a v in g  to  t u r n  th e  fu rn a c e  u p s id e  d o w n .— J .  W . D .

Tem perature M easurem ents w ith a  New Colour Pyrom eter. G e rh a rd  
N a e se r  (Giesserei, 1936, 23, (15), 3 6 3 -3 6 8 ).— See M et. Aba., th is  v o l., p .  269.

 A . X V . X  .
Therm oelectric Pyrom eters for Very H igh Tem peratures (1500°-2000° C.).

A . A . B o rz d y k a  (Zavodskaia Laboratoria (W orks’ Lab.), 1936, 5, (2), 204^207). 
— f i n  R u ss ia n .]  C h a ra c te ris tic s  o f  th e  th e rm o co u p les  : R h / P t  +  8 %  R e  ; 
R h /R h  +  8 %  R e ; I r / I r  +  6 0 %  R h ; W -M o  a n d  C -S iC  a re  d iscu ssed . ^

A Spindle for Insulating  [Thermocouple] W ires. J u l ia n  M. S tu r te v a n t  
( Indust, and Eng. Ghem. (Analyt. E dn.), 1936, 8, (5), 341).— I n  th e  c o n s tru c tio n  
o f  th e rm o c o u p le s  i t  is  so m e tim es d es irab le  to  w ra p  a  sm a ll b u n d le  of w ires 
w ith  c o tto n  o r  s ilk  in su la tin g  th r e a d .  T h is  is  a  te d io u s  p ro c e d u re  w h e n  do n e  
b y  h a n d . A  sim p le  a n d  eas ily  c o n s tru c te d  sp in d le , w h ich  is i l lu s tr a te d  a n d  
b rie fly  d e sc rib ed , en a b le s  1 f t .  o f  w ire to  b e  w ra p p e d  w ith  one  la y e r  o f  th r e a d  

in  1 m in u te .— S. G.
*The P latinum  Resistance Therm om eter. W . H . K eeso m  (7e. Congr. 

internat. froid, le .  Comm, internat., Rapports et Communic., 1936, 12-lf>;
C. A bs., 1936, 30, 6999).— Cf. M et. Abs., th is  vo l., p p , 87 , 27 0 , 413. F iv e  
p la t in u m  re s is ta n c e  th e rm o m e te rs  w ere  co m p ared  w ith  a  h e liu m  th e rm o m e te r  
a t  10° in te rv a ls  f ro m  0° to  -  180°. A ll th e  th e rm o m e te rs  w ere  c a lib ra te d  a t  
0° a n d  a t  -  182-985° ( th e  b o ilin g  p o in t  o f  oxy g en ). F ro m  0° to  a b o u t  - 1 1 0  
th e  in te rn a t io n a l  (p la tin u m ) scale  is low  ; m a x im u m  e rro rs  o f  0-0375  to  0-0455 
o c c u rre d  a t  — 80° a n d  a t  — 90°. F ro m  a b o u t  — 110° to  — 183 th e  n ite r-  
n a t io n a l  sca le  is h i g h ; m a x im u m  e rro rs  o f  4  o f  th e  p la t in u m  th e rm o m e te rs  
w ere  0 -0135-0 -0235° a t  -  130° a n d  -  1 4 0 ° ; th e  f if th  th e rm o m e te r  h a d  a  
m a x im u m  e r ro r  o f  0-0495° a t  — 140°. F o u r  o f  th e  p la t in u m  th e rm o m e te rs  
h a d  m a x im u m  d ifferences (am o n g  th em se lv es) o f  0-012 ; in c lu d in g  a ll  5, 
th e  m a x im u m  d ifference  w as 0-038°.— S. G.

* T herm om etry a t Low Tem peratures. W . H . K eeso m  (7e. Congr. internat. 
froid, le .  Comm, internat., Rapports et Communic., 1936, 2 7 -A 4 ; C. A bs., 1936, 
30 6999).— A s a  re su lt  o f  a  re d e te rm in a tio n  o f  th e  fu n d a m e n ta l  p re ssu re  
coeff. o f  h e liu m , a  ta b le  o f  co rre c tio n s f ro m  0° to  — 270° is g iv en  fo r th e  
C elsius—A v o g ad ro  sca le . T h e  rev isio n  is te rm e d  th e  1936 scale . P la tin u m  
re s is ta n c e  th e rm o m e te rs  w ere  fo u n d  to  h a v e  a  m a x im u m  u n re lia b ility  o f  0-05 
a n d  0-15° in  th e  ran g es  0° to  190° a n d  -  190° to  -  259°, re sp e c tiv e ly , t h e  
tw o  form ulae u se d  to  d e te rm in e  te m p e ra tu re s  a t  liq u id  h e liu m  te m p e ra tu re s  
h a v e  a  d isc o n tin u ity  o f  a b o u t  0-01° a t  2-19° K . P h o sp h o r-b ro n z e  resis tan ce  
th e rm o m e te rs  g av e  ex c e lle n t re su lts  fo r th e  ra n g e  0-7°—7-3 K . T h e  effects of
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c u r re n t  in te n s ity  (0 -025-1 -36  m a .) , le a d  c o n te n t  (0 -0 2 5 7 -0 -0 0 1 0 ), a n d  e x te rn a l  
m a g n e tic  field  (0 -6 5 0 0  g au ss) o n  te m p e ra tu re  d e te rm in a tio n s  m a d e  w ith  
p h o sp h o r-b ro n z e  w ires a re  sh o w n  g ra p h ic a lly . R e s is ta n c e s  o f  ce riu m  a n d  
m ag n es iu m  fro m  1 to  4  K . a re  sh o w n . T h e rm o e le c tr ic  coup les o f  th e  go ld  
a llo y -s ilv e r  a llo y  ty p e  a re  d isc u sse d ; e .m .f .s  o f  th e  co u p le  A u  +  2-11 a to m s- 
/o C o -A g  +  0-37 a to m -%  C u a re  g iv en  f ro m  2-5 to  17-5° K . A ll th e se  m e th o d s  

b ecom e u n re lia b le  a t  0-7 to  0-8° K . t o  th e  e x te n t  o f  p e rh a p s  1 % . T h e  d e te r 
m in a tio n  o f  te m p e ra tu re s  b e low  1° K . o b ta in e d  b y  a d ia b a t ic  d e m a g n e tiz a tio n  
a n d  th e  m e a su re m e n t o f  te m p e ra tu re s  b y  a d ia b a t ic  e x p a n s io n  a re  d iscu ssed  
b riefly . 25  references a re  g iv en .— S . G .

The M easurem ent o£ the  Tem perature oî H ot Moving Objects. A  E  
p o g h A lr o n  and S te e lE n g . ,  1936, 13, (4), 1 1 -1 2 ).— T h e  p y ro m e tr ic  sy s te m  
described. (O p tim a tic )  is  b a se d  o n  th e  d if fe re n tia l r e a c tio n s  o f  tw o  p h o to c e lls  
in c lu d e d  in  a  b r id g e  c irc u it  c o n ta in in g  a n  a m p lify in g  tu b e . T h e  sy s te m  
in d ic a te s  te m p e ra tu re s  w ith  a  la g  o f  o n ly  0-5  se co n d , a n d  m a y  o p e ra te  a u to 
m a tic  re c o rd e rs . A n y  n u m b e r  o f  g a lv a n o m e te rs  m a y  b e  co n n e c te d  w ith  a  
s in g le  sy s te m , o r  o n e  g a lv a n o m e te r  m a y  b e  u se d  w ith  se v e ra l sy s te m s  in  tu r n .  
T h e  r a p id i ty  a n d  scope o f  th e  o b se rv a tio n s  th u s  m a d e  po ss ib le  e n su re  co m p le te  
c o n tro l a n d  u n ifo rm ity  o f  t r e a tm e n t ,  e sp ec ia lly  in  th e  case  o f  co n tin u o u s  
p ro cesses.— P . M . C. R .

X III.— FO U N D R Y  PR A C TIC E AND A PPLIA N C ES

(Continued from pp. 471-473.)

*Second R eport of the  Steel Castings R esearch  Com mittee [of the Iron  and
Steel In stitu te  and B ritish Iron  and Steel Federation],  {Iron Steel In st.
Special R ep. N o . 15, 1936, 117 p p . ;  a n d  Found. Trade J . ,  1936, 55 (1051) 
2 6 7 -2 7 0 ;  (1052), 2 9 1 -2 9 3 , 296 ; (1053), 3 1 4 -3 1 8  ; (1055), 3 5 4 -3 5 5  ; 1056) 
3 7 7 -3 7 9 ; (1057), 3 8 9 -3 9 0 , 392).— T h is  sy s te m a tic  in v e s tig a tio n  o f  th e
d ifficu lties  a s so c ia te d  w ith  s te e l c a s tin g s  sh o u ld  p ro v e  in v a lu a b le  in  s im ila r  
s tu d ie s  o f  a llie d  p ro b le m s re la t in g  to  n o n -fe rro u s  c a s tin g s  w h ere  m a n y  
o f  th e  sa m e  p r in c ip le s  a re  in v o lv e d  a n d  h a v e  n o t  b e e n  su b je c te d  to  su c h  
sc ien tific  t r e a tm e n t .  T h e  re p o r t  is d iv id e d  in to  6 se c tio n s  : I .— In tro d u c t io n  ; 
H -— i 1) R e v ie w  o f  e x is tin g  in fo rm a tio n  o n  d im e n s io n a l ch an g es  a n d  o n  th é  
s t r e n g th  a n d  d u c t i l i ty  o f  s te e l a t  h ig h  te m p e ra tu re  ; (2) rev iew  o f  e x is tin g  
in fo rm a tio n  o n  f lu id ity  o r  c a s ta b il i ty , o n  c a s t  i ro n  a n d  n o n -fe rro u s  m etals^ 
a  s tu d y  o f  th e  p ro b le m  a p p lie d  to  s te e l a n d  e x p e r im e n ts  ; I I I . — D e sc rip tio n  
o f  a  s ta n d a rd  m e th o d  e v o lv e d  to  m e a su re  f lu id ity  fo r  th e  s tu d y  o f  th e  effec t 
o f  v a r io u s  e le m e n ts  ; IV .— R e se a rc h  o n  th e  s t r e n g th  a n d  d u c t i l i ty  o f  s te e l 
w h ile  coo ling  d o w n  f ro m  th e  e a s t  c o n d itio n  ; V .— O u tlin e s  th e  w o rk  o f  M o u ld 
in g  M a te ria ls  S u b -C o m m itte e . F in d in g s  to  b e  e m b o d ie d  in  a  la te r  r e p o r t  ;
V I .— R a d io lo g ic a l e x a m in a tio n  o f  s te e l ca s tin g s .— J .  E .  N .

Cooling of Castings in  Moulds. I .  E . G o rsh k o v  (.Metallurg (Metallurgist), 
1936, (8), 1 0 4 -1 1 0 ).— [ In  R u s s ia n .]  A t te n t io n  is d ire c te d  to  th e  m a rk e d  
e ffec t, o n  th e  c ry s ta l l iz a tio n  o f  c a s tin g s , o f  th e  d e fo rm a tio n  o f  th e  m o u ld  d u e  
to  i t s  u n e q u a l  h e a tin g . I n  th e  f ir s t  s ta g e  o f  h e a tin g , w h e n  th e  o u te r  su rfaces  
o f  th e  m o u ld  re m a in  co ld , i t s  in n e r  p a r ts  a re  in  c loser c o n ta c t  w ith  th e  cas tin g  
a n d  c o n d u c t h e a t  a w a y  m o re  v ig o ro u s ly . A s th e  m o u ld  b ecom es h o t te r ,  a  
re v e rsa l o f  th e  d e fo rm a tio n  o f  i ts  w alls  o ccu rs, i.e. s e p a ra tio n  o f  i ts  in n e r  p a r t s  
f ro m  th e  c a s tin g . G .’s co n c lu sio n s a re  su p p o r te d  b y  som e e x a m p le s  N  A

W all Thickness Sensitivity of M etals and Alloys. E . S ô h n c h e n  a n d  E  
P iw o w a rsk y  (Z .V .d . I ., 1936, 80, (31), 9 3 3 -9 3 6 ).— A  rev iew  o f  th e  l i te r a tu re  on  
th e  m o u ld in g  o f  a llo y s .  v  q

*A Centrifugal Purifier for M olten Metals. E . V ro o n en  (Congrès In ternat 
M ines M et. Géol., Section de M étallurgie, 1936, 2 ,2 2 7 -2 3 4  ; a n d  Rev. M et., 1936, 
33, (8), 5 0 2 -5 0 9 ).— [ In  F re n c h .]  A  d e sc rip tio n  is g iv e n  o f a  r e fra c to ry -
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89 (184) 13 • a n d  Rev. Fonderie moderne, 1936, M ar. 10, 81). I t  is  claim e 
t h a t  so u n d  c as tin g s  o f  go o d  su rface  f in ish  a re  p ro d u c e d  b y  v ib ra t in g  th e  ta b le  
c a rry in g  th e  m o u ld s . § T h e  m e th o d  is sa id  to  b e  e sp ec ia lly  ap p lic a b le  to

alum im um .—P . M. C- R ^  production  o£ Thick Castings in Non-Ferrous Metals.
A New rroces! (29/30) 3 1 3 -3 1 4 ).—D esc rib e s  th e  m e th o d s

tR e c e n t r r o g  e 2 6 9 -2 7 1 ).— A  rev iew  o f  p ro g ress  m  lig h t
A s« * .  Tech. F m d .,  teridondeB  a re  d e v e lo p in g : (1)
a lu m in iu m  c a s tin g  f-Uoy . . . (2) im p ro v e m e n t  in  co rro s io n -res ist-

S » ~  e x a m p le , o f  c o m p i le . ,« !  « » « g m ,  

^ S a S f c l 1« — • !  t i e  C . , l ,0 5  of L ig h t M eta l A l io , , .  W illi

3 ‘ s a ^ s M f f i ^ W K

th e se  a llo y s to  o x id ize .— J .  H . W .  (Giesserei-Praxis, 1936,
TVie Melting of A lum m ium  and Its  Alloys. y liK '“. , ____’ , ’

-I. ,15 /16 ) 169-173) — D iscusses te m p e ra tu re  c o n tro l, ca s tin g  te m p e ra tu  ,

s & i J i :  m s s *

o o s f - P r a c f e a l  h i S s  a re  g iv en  o n  m o u ld in g  a n d  c a s tin g , to g e th e r  w ith  

c u rv e s  a n d  ta b le s  show ing  th e  p ro p e rtie s  o f  th e  ca s tin g s , a n d  c o s t ^ a ^  ^

V T “ S m a n d 1AUSS Sa n S a n ' " S
OfLd.n'i rTn’R u ss ia n  1 B y  b lo w in g  o x y g en , w a te r  v a p o u r , ca rb o n  m onox ide ,
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a s  th ic k  film s cov erin g  c ry s ta ls  o f  th e  m e ta l, a n d  so m e tim es a s  lo n g  inc lu sio n s 
w h ich  a re  n o t  c o n n e c te d  w ith  th e  c ry s ta ls . O x id a tio n  b y  b low ing  gases o r  
a d d it io n  o f  a lu m in a  h a s  l i t t le  effec t o n  th e  m e c h a n ic a l p ro p e r t ie s  o r  e lec tr ica l 
c o n d u c tiv ity , b ecau se  i f  c a s tin g  is c a rr ie d  o u t  c o rre c tly , th e  o x id e  is n o t  r e 
ta in e d  in  th e  a lu m in iu m  to  a n y  g r e a t  e x te n t .  A d d itio n  o f  o x id e  film s m a y  
cau se  d e te r io ra tio n  o f  th e  m e c h a n ic a l p ro p e r t ie s  a n d  e le c tr ic a l c o n d u c tiv ity .

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

Metallopromishlennosti (Messenger M etal In d .) ,  1936, 16, (7), 46). [ In
R u s s ia n .]  T h e  n u m b e r  o f  f a u l ty  p is to n s  c a s t  f ro m  a n  a llo y  o f  a lu m in iu m  w ith  
c o p p e r  9—12, n ic k e l 1*3—1*5, a n d  iro n  0 -3—0*5%  w as re d u c e d  c o n s id e ra b ly  b y  
t r e a t in g  th e  m e ta l  w i th  n itro g e n  fo r  8 -1 0  m in u te s  befo re  c a s tin g .— D . N . S.

*A Study of the  Effect of a  Prolonged Overheating on the Mechanical, 
M acroscopical, and Microscopical C haracteristics of an  A lum inium -[C opper- 
Silicon] Alloy w ith and w ithout T itanium . (V iv a n ti  a n d  G u a s ta lla .)  See 
p . 504.

Gating Practice in  the  A lum inium  Foundry. -------(Giesserei-Praxis, 1936,
57 , (15 /16 ), 1 6 7 -1 6 9 ).— D esc rib e s  th e  d iffe ren ces in  g a tin g  p ra c tic e  in  th e  
a lu m in iu m  a n d  th e  b ra ss  fo u n d rie s .— J .  H . W .

♦C ontraction  of A lum inium  and Its  Alloys D uring Solidification. (L o san a .)  
See p . 503.

The ^Rational Dressing of A lum inium  Castings. ------  (Giesserei-Praxis,
1936, 57, (15 /16), 1 73 -175).— D escrib es th e  v a r io u s  m e th o d s  o f  tr im m in g  
a n d  c lean in g  a lu m in iu m  ca s tin g s .— J .  H . W .

Sources of Fau lts in  the  Casting and Forging of Ingots of Al umi n i u m and 
A lum inium  Alloys. W . S c h n o rre n b e rg  (A lu m in iu m ,  1936, 18, (9), 4 2 2 -  
427).— T h e  fo llow ing  fa u lts , th e  a p p ro p r ia te  rem ed ies a n d  p re c a u tio n s  to  av o id  
th e m  a re  d isc u sse d  : p o ro s ity , coarse  c ry s ta l  s t r u c tu r e ,  se g re g a tio n  a n d
in v e rse  se g re g a tio n , p ip in g , o x id e  in c lu sio n s , c a s tin g  s tresses , h o t  sh o rtn ess .

— A . R . P .
Points of View in the  Use of Scrap in  the A lum inium  Foundry. R . I rm a n n  

(A lu m in iu m ,  1 9 3 6 ,1 8 , (9), 4 1 6 -4 2 1 ).— P ra c t ic a l  h in ts  fo r  th e  co rre c t u t i l iz a tio n  
o f  f o u n d ry  a n d  m a c h in e -sh o p  s c ra p .— A . R . P .

Composition, Physical Properties, and Range of Application of Common
Light Metal Casting Alloys.  (Oiesserei-Praxis, 1936, 57, (15 /16), 1 6 0 -
162).— T a b u la te s  d a t a  re la t in g  to  22 a lu m in iu m  a llo y s in  th e  sa n d -  a n d  chill- 
c a s t  c o n d itio n s , a n d  classifies th e m  in  9 g ro u p s .— J .  H . W .

Be Careful in  the Use of Old M aterial. Test I t  F irst. ------- (Giesserei-
P raxis ,  1936, 57 , (15 /16 ), 163 -165).— Since m o s t d e fe c ts  in  m e ta ls  a r ise  in  th e  
fo u n d ry , ca re  is  r e q u ire d  in  m e ltin g  l ig h t  a llo y s fro m  sc ra p  m e ta l. A cco rd in g  
to  D IN  1713, th e  a lu m in iu m  a llo y s c a n  b e  classified  in  9 g ro u p s  (see p reced in g  
a b s tra c t) ,  a n d  fo r  th e se  o ld  m e ta l  c a n  b e  re m e lte d . T h e  re s is ta n c e  to  a t ta c k  
b y  2 0 %  c a u s tic  so d a  so lu tio n  a n d , in  th e  case o f  E le k tro n , o f  3 0 %  h y d r o 
ch lo ric  a c id  re q u ire d  b y  c a s tin g s  o f  m ag n es iu m  a llo y s a n d  a lu m in iu m  a llo y s 
c o n ta in in g  co p p e r, z in c , m a g n e s iu m , o r  silicon  is d iscu ssed .— J .  H . W .

Light [M agnesium and  A lum inium ] Alloys. H . G. W a r r in g to n  (A lu m in 
iu m  and N on-Ferrous Rev.,  1936, 1 , (4), 1 2 5 -1 3 2 ; d iscu ssio n , 132 -134).—  
See M et. A bs.,  th is  v o l., p . 88 .— J .  C. C.

How Do I  Cast Thick-W alled Discs and Plates in A lum inium  or Silumin ?
  (Giesserei-Praxis, 1936, 57, (23 /24 ), 2 5 3 -2 5 5 ).— D escrib es th e  m o u ld in g ,
m e ltin g , a n d  c a s tin g  o f  th ic k -w a lle d  p la te s  in  th e se  m e ta ls . T h e  te m p e ra tu re  
d u r in g  th e  m e ltin g  o f  a lu m in iu m  m u s t  n o t  ex ceed  740° C ., a n d  o f  S ilu m in  
7 80° o r  8 0 0 °  C. a t  th e  m o s t. T h e  c a s tin g  te m p e ra tu re  o f  a lu m in iu m  is 6 9 0 ° -  
7 0 0 °  C. a n d  o f  S ilu m in  7 0 0 °  C ., th e  m o u ld  b e in g  in c lin ed .— J .  H . W .

Difficulties in  the  Production of a  P an ta l G rating.  (Giesserei-Praxis,
1936, 57, (2 9 /3 0 ), 3 1 2 -3 1 3 ).— C o n s id e ra b le  ca re  is  re q u ire d  in  th e  m a n u 



fa c tu re  o f  a  g ra tin g  in  P a n ta l  ; th e  p re c a u tio n s  to  b e  o b se rv ed  in  m ou ld in g ,

m e ltin g , a n d  cas tin g  a rc  g ivcm  • p istons.--- -------  (M achinist (Eur.
™  th e  u se  o f  p e rm a n e n t

m S id s  a n d  fu h y  S L L  m eR in g  a n d  L n e a l in g  in  th e  m ass p ro d u c tio n  o f

a l u m i n i u m  p is to n s . J .  H . W . xr ą B e d w o rth  a n d  V . P .
Sand-Castings of Copper Silicon Alloy . ; d iscussion , 2 0 5 -

W e a v e r  (Trans. Amer Found. A  * > c . Met. Ind.

u °  ’ 1 f  T o 3 6 ° 49 (6) S t l J l  ; F o m d . Trade J . ,  1936, 55, (1057) 391-392  ; (Lond.), 1936, 49, (b), w »  1 > j _ ;}2).— C o p p e r-silico n  alloys
A l u m i n i u m  and Non-Ferrous R  >•, ^ ave b e e n  d ev e lo p ed  a s  sub-
co n ta in in g  sm a ll q u a n ti t ie s  o f  o th e r  0ee£ h e  m eltin g , casting ,

B titu tes fo r  th e  o ld e r  a n d  eÎi?ov  <xm tïïn ing  co p p er 95 , silicon  4 , a n d
a n d  fo u n d ry  te c h n iq u e  o  y  s lig h tly  o x id iz in g  fu rn a c e  a tm os-
m a n g a n e se  1 %  is to  ch a rc o a l a s  a  cover. S h rin k ag e

gYvena d Î n na T n ^ h y  d îscu ssk m , i^ ° ™ atoi° X % T r i o î s t  ^ o p r i e t a ^ S l o y l  

S S L S - t y  Of th e  a llo y s fo r w eld ing  a n d ^ d e r i n g .

Casts Bronze Parts  for Pum ps. f ^ X o f “ m ^ n d  c o m 's lfo p

^ ' t o t i n g ^ ^ ^ a d - B r o n z e  in  a  Reducing A tm osphere of Carboy Monoxide.

N . A . A n d re e v sk iy  ( D i z i l e d r o e m e J f i i e s d ^ W i n ^ g h e a t i ig  o f  th e  core 
[ I n  R u s s ia n .]  T h e  re d u c in g  p rocesses a re  d iscu ssed  a n d  a

S . t o t i S ‘ X o p c r . t i o n  o f  .  D i c l  en g ine  » i . b  bearin g s

S u t "  Z h l  I S S » *  3  b u t ' t o  the in c o rre c t u re  o f  p b o e p b o r-c o p p e r  -

a  d eo x id ize r .— J .  H . W . M oans to  Avoid I t .  D . S . V e ro n in  (Liteinoe
Porosity in  Bronze Castmgs and Mea ^  R u sa ia n  J T o  e lim in a te

Delo (Foundry Practice), 1.936, (7), Qr a ir  te s ts , th e  m te rn a l

p o ro s ity  in  b ro n z e  c a s tin g s  su  J m o lte n  le a d  u n d e r  p re ssu re . S ections
p o res o f  th e  se c tio n s a re  p lu g g e  ch a rg in g  w ith  c h a lk  d isso lv ed  in
e a rm a rk e d  fo r p lu g g in g  “ % c o a te f ’ b7f ^ t f S  T h e  se c tio n s h e a te d  to  
w a te r  to  p r e v e n t  th e  le a d  f ro m  frcezm g  to  ^  a  te m p e ra tu re  o f

1 5 0 °-2 0 0 °  C. a re  p la c e d  “ a  10"  te s  u n d e r  a  p re ssu re  o f  6  0 S

S " ^ y  i r e  Z n  S b Z t P . n d  t h .  c b . l t  . „ d  .d h c r in g  b » d  i .  .c re p c d

" " . { ' A ,  Segregation and t b .  '• T in Sw e.t ”  of B ro n » , .  (Som igli.) S c

P ' ' ¿ ' . t i n ,  .  P r o ,«net b r  S n .P -F b » k  M ethod,. X  X  < » » - .
Traded ., 1936, 54, (1032), « h f - S A l .  ^  (N.Y.), 1936,

Nickel in  Brass Foundry Practice. • • / c h a p t e r  o f  th e  A m erican
3 4 , (9), 3 3 0 - 3 3 2 ).— A n  a d d re ss  to  th e  b t .  L ou is o  p

1936 X III .—Foundry Practice and Appliances 575



F o u n d ry m e n ’s A sso c ia tio n . B rie fly  d iscu sses d e v e lo p m e n ts  in  th e  a d d it io n  o f  
n ick e l to  b rasses a n d  b ro n zes , n ic k e l-b ra s se s , a n d  fo u n d ry  p r a c t i c e  8  G

Melting of M agnesium  Alloys under a  Gaseous Medium. K  V  P e re d e lsk iy  
(Liteinoe Delo (Foundry Practice), 1938, (5), 3 3 -3 6 ).— [ In  R u ss ia n .!  M ag 
n es iu m  a llo y s c a n  b e  m e lte d  s a tis fa c to r i ly  i f  p ro te c te d  b y  o x y g en -free  gas^s 
w h ich  d o  n o t  d isso c ia te  a t  th e  m e ltin g  te m p e ra tu re s . I n e r t  gases a n d  su lp h u r-  
c o n ta m m g  g ases w h ic h  d isso c ia te  ca n  b e  em p lo y e d , i f  th e  p ro d u c ts  d o  n o t  
r e a c t  w ith  th e  m o lte n  m e ta l, b u t  th e  g a s  sh o u ld  b e  d r y  a n d  p u re . H y d ro g e n  
g iv es th e  b e s t  r e su lts , th u s  a f te r  m e ltin g  th e  8 %  a lu m in iu m -m a g n e s iu m  a llo y  
u n d e r  h y d ro g e n  th e  te n s ile  s t r e n g th  w as  1 6 -1 7  k g ./m m .2, a n d  th e  e lo n g a tio n
2 -4 %  ; w h ile  a f te r  m e ltm g  u n d e r  h y d ro g e n  su lp h id e  th e  co rre sp o n d in g  v a lu e s  
w ere  13-6-14-4  k g ./m m .2 a n d  2 -2 % .— 1ST. A . °

Production of W hite Metal Linings. E d m u n d  R . T h ew s (Canad. Chem. 
and M et., 1936, 20, (4), 111 -1 1 2 ).— T h e  fo llow ing  p o in ts  a re  b rie fly  d iscu ssed  ■ 
w h ite  m e ta l  a d h e s io n , c lean in g  a n d  e tc h in g , t in n in g  th e  b e a rin g , te m p e ra tu re  
o l lin in g , e ffec t o f  r a te  o f  coo ling , co re  c o n d itio n s .— A . R . P

1 SheUs w ith T in-R ich W hite Metals'. E . T . R ic h a rd s
(M etall-Woche, 1936, (15), 2 8 1 -2 8 3 ).— T h e  fo llo w in g  p o in ts  a re  d isc u sse d : 
effect o f  th e  n a tu r e  o f  th e  she ll a n d  th e  d eg ree  o f  w o rk in g  o n  th e  ad h es io n  
of th e  lin in g , th e  t in n in g  o f  th e  sh e ll, in flu en ce  o f  te m p e ra tu re  c o n d itio n s  
d u r in g  c a s tin g .— A . R . P .

The Present Position of Casting U nder Pressure. P a u l  B a s tie n  (A lu m in iu m  
and N on-Ferrous Rev., 1936, 1, (12), 5 4 3 -5 4 6 ; 2, (1), 3 2 -3 4 , 3 7 -3 8  4 0 -4 1 )  —  
T h e  c o m p o s itio n  a n d  p ro p e r t ie s  o f  th e  p r in c ip a l g ro u p s  o f  d ie -c a s tin g  a llo y s 
a re  r e v ie w e d : g ra p h s  i l lu s t r a te  th e  in flu en ce  o f  m a g n e s iu m  a d m ix tu re s  on  
th e  s t r e n g th  o f  a  z in c -c o p p e r -a lu m in iu m  a llo y , t h e  sh r in k a g e  o f  4  z in c  cas tin g  
a llo y s a t  a tm o sp h e r ic  te m p e ra tu re , a n d  th e  in fluence  o f  in je c tio n  p re s su re  on  
th e  resilien ce  o f  z in c  a n d  o f  a lu m in iu m  a llo y s. T h e  m e c h a n ic a l p ro p e rtie s  
of o rd in a ry  a n d  p re ssu re  c a s tin g s  o f  b ra ss , A lp a x , a n d  z in c  a llo y  a re  ta b u la te d . 
I h e  a p p lic a tio n s  o f  p is to n  a n d  c o m p ressed -a ir  in je c tio n  a re  d iscu ssed  a n d  
com m o n  ty p e s  o f  c a s tin g  m a c h in e  a re  b rie fly  d e sc rib ed . A  d iscu ssio n  o f  th e  
g en e ra l p rin c ip le s  o f  th e  d es ig n  o f  p re ssu re  c as tin g s  a n d  o f  m o u ld s  is fo llow ed  
b y  a  su m m a ry  o f  th e  cau ses o f  p o ro s ity . A  bibliography is ap p e n d e d .

 p Q p
On the Porosity  of Die-Cast Sections. B . S ach s (Liteinoe Delo (Foundry  

Practice), 1936, (7), 5 -1 0 ).— [ In  R u s s ia n .]  P o re s  in  d ie -c a s t se c tio n s fa ll in to  
tw o  g ro u p s  : (1) th o se  d u e  to  th e  d iffe ren ce  in  specific v o lu m e  o f  th e  m e ta l 
in  th e  l iq u id  a n d  so lid  s ta te s  a n d  to  ir re g u la r  c ry s ta lliz a tio n  f ro m  th e  o u te r  
to  th e  in n e r  p o r tio n s , a n d  (2) th o se  d u e  to  th e  d ifference  in  th e  c a p a c ity  o f  
th e  m e ta l  to  a b s o rb  g ases in  th e  l iq u id  a n d  so lid  s ta te s , a s  w ell a s  to  ir re g u la r  
c ry s ta lliz a tio n . M o st d e tr im e n ta l  a re  th e  c le a rly  d efin ed  sh r in k a g e  c a v itie s  • 
m o s t fa v o u ra b le  is a  r e g u la r  d is t r ib u t io n  o f  m icro sco p ic  p o re s  s p re a d  o v e r  th e  
cas tin g . D ie -c a s tin g  p ro v id e s  fa v o u ra b le  c o n d itio n s  fo r  re d u c in g  p o ro s ity .

Porosity of Die-Cast Sections. K . V . P e re d e lsk iy  (Liteinoe D d o ~ F o u td ry  
Practice), 1936, (7), 1 0 -1 3 ).— [ In  R u s s ia n .]  P o ro s i ty  in c rease s  w ith  th e  w afl- 
th ick n ess  o f  th e  c a s tin g . I n  se c tio n s  w ith  th ic k  a n d  th in  p a r ts  p o res a re  
c o n c e n tra te d  m a in ly  in  th e  th ic k  p a r ts .  B o th  g a s  a n d  s h r in k a g e  p o ro s ity  
is o b se rv ed . T o  o b ta m  a  d en se  c a s tin g  s t r ic t  te c h n ic a l c o n tro l is e ssen tia l 
d e p en d m g  o n  th e  ty p e  o f  se c tio n  c a s t, th e  n a tu r e  o f  th e  a llo y , a n d  des ign  
o f  th e  a p p a ra tu s . C a stin g s w ith  th e  h ig h e s t d e n s ity  a re  o b ta in e d  in  p la n t  
o p e ra tm g  o n  th e  p re ss  p rin c ip le  (w ith  a  co ld  p re ssu re  c h a m b e r) , p is to n  m ach in es  
com e n e x t,  a n d  co m p resso rs a re  le a s t  s u ita b le . I t  is e s se n tia l to  se lec t a llo y s 
w ith  a  m in im u m  sh rin k a g e .— -N. A .

Means of E lim inating Porosity in Die-Casting. A . S . L u g a sk o v  (Liteinoe 
Delo (Foundry Practice), 1936, (7), 13).— [ I n  R u ss ia n .]  T h e  p ro cess o f  ca s tin g
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u n d e r  p re ssu re  is a c c o m p a n ie d  b y  re d u c tio n  o f  p o ro s ity  a n d  in crease  ™ d e n s ity  
a n d  m e c h a n ica i  p ro p e rtie s . I n  th e  c a s tin g  o f  a llo y s th e  la te s t  m e th o d s  o f  
d e L T f i c "  m u s t  b e  em p lo y ed . T h e  ty p e  o f  m a c h in e  se lec ted  m u s t  be 
a d a p te d  to  th e  n a tu r e  o f  th e  a l l o y ; co m p resso r p la n t  is n o t  reco m m en d ed  fo r

alU1C opper A lloy  lli^ -C a stin g s. A llen  F . C la rk  (.Machine Design, 1934 6. 
i l l )  2 ^ 2 6  • Mech. E ng., 1935, 57, 266).— I n  spec ify in g  co p p e r aUoy die- 
c i  s tin e s  u n d e rc u ts  a n d  s h a rp  c o m e rs  sh o u ld  b e  a v o id ed . G en ero u s fille ts 
a n d  w eb s a d d  s t r e n g th  to  th e  p a r t  a n d  a s s is t  in  p ro d u c in g  a  b e t te r  ca s tin g . 
T h e  u s e  o f L e r t “  sh o u ld  b e  confined  to  th o se  a p p lic a tio n s  w h ere  specia l 
d u a litie s  a re  re q u ire d . M in im u m  w a ll s to c k s  m  a  c y lin d rica l p o r t io n  o r  th e  
m S n part ° f  a  c a s tin g  sh o u ld  b e  *  in ., a lth o u g h  p o r tio n s  o f  a  c a s tm g  m a y  h a v e  
a  -V  in  w all. V a r ia tio n s  f ro m  d ra w in g  d im en sio n s m u s t  b e  ±  0 0 0 3  i  . 

D es irab le  d r a f t  fo r  s id e  w alls a n d  cores is 0 -020  i P er  p J Y n  o f  f i t f h .  
w a lls  d r a f t  a s  is  so m e tim es d es irab le , m a y  b e  0 -0 0 5  m . p e r  m . o i len g1“ - 
T h e 'w a l l  in te rse c tio n s  sh o u ld  b e  lib e ra lly  f ille ted  a s  a lso  i p n  
ovduutl th e  b a se  o f  bosses. M in im u m  size o f  co red  ho les is |  in . d ia m . i n  
g e n e ra l, hoiM  fro m  * t o  i  in . d ia m  ca n  b e  c a s t  1* ^ h e i r ^ a m e t e r  m  
fieu th  • la r a e r  ho les t h a n  th is  c a n  b e  c a s t  d eep e r. E x te rn a l  th r e a d s ,  o 
coarse  p i tc h  m a y  b e  c a s t  b u t  h a v e  to  b e  ch ased , w h ile  in te rn a l  t ^ d 8 oa" f ° *  
b e  c a s t  S p u r-g e a r  te e th  o f  2 4 -p itc h  o r  la rg e r  c a n  b e  c a s t  a n d  th e n  sh a v e d  to

aiZCD ies'£or Brass Die-Castings. C harles 0  H e rb  (M achine moderne, 1936, 
on (3 3 4 ) 4 3 8 -4 5 0 ).— See M et. A bs., th i s  v o l., P* 320  7  pV s 1Qofi

aram  (A p ex  S m e ltin g  C o.), 1936, (15), 4  p p . ;  B ull. B .N .F .M M ..d . ,  1!Mt>, 
(9 1 ) 1  __A  su m m a ry  o f  th e  b e h a v io u r  o f  a n  a llo y , co n sistin g  o f  zm c (99-99 +  
i u o y e d 'w X a h J i n i u m  4-1, c o p p e r 1, a n d  m ag n es iu m  0 -0 3 %  w h e n  a  t^ a t  
v a r io u s  m e ta l  a n d  d ie  te m p e ra tu re s  a n d  v a r io u s  p re ssu res . I t  18 clal 
t h a t  co n sid erin g  e v e ry  m a jo r  p h y s ic a l p ro p e r ty , a s  w ell a s  cas tin g  
m a c h i Z g  q u a litie s , su rface  fin ish , & c„ th is  a l l o y t o .  p ro v e d  su p e rio r  to  a n y  
o f  th e  p re se n t  co m m erc ia l z in c-b ase  d ie -cas tm g  alloys. S. 'G. _

tu o  ro o t P o rlia to r  Grilles  (Automotive In d .,  1936, x/i 1 !■
An f f l S S e d  d e s c r L t o  is g iv en  o f  th e  z inc-a llo y  d ie -c a s t g rilles n o w  m  use  
o n  S C o f S c a n  a u to m o b ile  T h e  w e ig h ts  o f  th e  v a r io u s  ty p e s  a n d  

n f  rlip-pflst, h o o d  lo u v res  a re  ta b u la te d .— Jr. M. U. K.. . . .  łtn
R ecent Developments in  the  Casting of H igh-Strength Z inc-Base AUoys^

f i “ ' S t S K V  ¿ m S *  K

“  U « i M nS S  O r i S .  F r K S t t  ( J W .  Trade J . .  .0 3 «  65,
H 054) 339 -3 4 0 ) — C rucib les , p a r t ic u la r ly  th e  la rg e r  sizes, a re  ex p en siv e  a  
S t o a u i t o p r ^ e L t  in’p 'e rfo rm a n /e  m a y  b e  e x p e c te d  b y  care  m  sto rag e ,



578 Metallurgical Abstracts V o l . 3

a n d  e a r ly  life  in  u se . C ru c ib les sh o u ld  b e  s to re d  u n d e r  co v e r in  h e a te d , 
Pu OPf I ?  v e n ti la te d  c h a m b e rs , p re fe ra b ly  o n  sh e lv es. T h e  f irs t  h e a tin g  
sh o u ld  be g ra d u a l ,  a n d  fo r  su b s e q u e n t h e a ts  th e  c ru c ib le  sh o u ld  b e  p re h e a te d  
befo re  ch a rg in g  a n y  m e ta l  ; ra p id  ch an g es  o f  te m p e ra tu re  a re  h a rm fu l, a n d  
th e  u se  o f  f luxes sh o u ld  b e  a v o id e d  a s  f a r  a s  poss ib le . T h e  s e t tin g  o f  crucib les 
in  td tm g  fu rn a c e s  m u s t  a llow  fo r  sh r in k a g e , a n d  th e  co n d itio n  o f  th e  lin ing  
p la y s  a n  im p o r ta n t  p a r t  in  e n s u rin g  u n ifo rm  h e a tin g  o f  th e  c ru c ib le .— J .  E . N  

50 Rules for the  Care of Graphite Crucibles. E . R . T h ew s (Rev. Fonderie 
moderne, 1936, ^ c t .  25, 2 8 5 -2 8 7 ).— A  c o m m e n ta ry  a n d  tr a n s la t io n  fro m  
Giesserei-Praxis, 1936, 57, 2 1 1 -2 1 3 , 2 3 0 -2 3 1 ; see M et. A bs., th is  v o l., p p . 
215, 272).— J .  E .  N .

? L C ore; f ° ?  C? s ts - N - P- N e w m a n  (Met. In d .,  (Land,), 
1936, 48 , (14), 4 1 7 -4 2 0 ).— A b rid g e d  fro m  a  p a p e r  p re se n te d  b e fo re  th e  L o n d o n  
B ra n c h  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 . C o st re d u c tio n  is co n sid ered  
u n d e r  th e  h e a d in g s  o f  m a te r ia l ,  la b o u r , a n d  o v e rh e a d  charg es . T h e  se lec tio n  
a n d  s to ra g e  o f  sa n d , th e  q u a l i ty  o f  b in d e r  a n d  th e  b le n d in g  o f  fre sh  sa n d  w ith  
o ld  o r  u n u se d  m a te r ia l  a re  d isc u sse d , a n d  m e th o d s  o f  m ix in g  a n d  t r a n s p o r t  
a re  d esc rib ed  C ore-b o x  r e p a n s  a n d  m a in te n a n c e  m a y  b e  re d u c e d  b y  th e  use  
o f  a  f ilte r- ta b le  f i t te d  w ith  g r ip s  a n d  a  v ib r a to r .  C ore-b low ing  p ra c tic e  is 
b rie fly  d e sc rib e d , a n d  a n  a c c o u n t is g iv en  o f  3 ty p e s  o f  c o n v e y o r  a n d  o f  co n 
tin u o u s  d ry in g  a n d  b a tc h  d ry in g  o v en s . D e ta ils  re g a rd in g  fu e l c o n su m p tio n  
a n d  o u tp u t  a re  g iv e n  fo r  th e  co n tin u o u s  ”  sy s te m .— P . M. C. R .

*The Influence of Atm ospheric H um idity  on Dried Moulds, and on Cores 
w ithout Artificial Bonds. M. B . H o lm a n  (B ull. Assoc. Tech. Fond., 1936, 
10, (b) 2 1 3 -2 2 1 ).— E x c h a n g e  p a p e r  o f  C z echoslav  A ssoc. T ech . F o n d , to  th e  
f r e n c h  F o u n d ry  C ongress. A f te r  e x a m in in g  th e  re la t iv e  h u m id i ty  o f  th e  a ir  
in  fo u n d rie s  u n d e r  v a ry in g  co n d itio n s , th e  h y g ro sco p ic  q u a lit ie s  o f  a  n u m b e r  
o f  sa n d s  w ere  d e te rm in e d . T h e  in flu en ce  o f  th e  m o is tu re  p ic k -u p  o n  th e  
coh esio n  a n d  s t r e n g th  w as s tu d ie d , a n d  i t  w as fo u n d  t h a t  th e  s t r e n g th  o f  th e  
s a n d  w a s  se rio u s ly  im p a ire d  w h e n  th e  d r ie d  m o u ld s  w ere  ex p o se d  to  a i r  o f  a  
r e la t iv e ly  h ig h  h u m id ity , re a c h m g  a  m a x im u m  d ecrease  o f  5 0 % , 48 h rs . 
a l te r  d ry in g . S im ila r  effec ts w e re  n o te d  o n  cores.— J .  E . N .

, „ . Can 0U-Sand Cores Be Used in the  N on-Ferrous Metal Foundry  ? ____
(Giesserei-Praxis, 1936 57, (13 /14 ), 1 4 7 - 1 4 8 ) . - T h e  use  o f  o il-san d  co res in  
th e  iro n  fo u n d ry  g iv es c lean  ca s tin g s , b u t  th e y  a re  n o t  y e t  e x te n s iv e ly  u se d  in  
th e  n o n -fe rro u s  m e ta l  fo u n d ry . T h e  re a so n s  fo r  th is  a re  e i th e r :  (1) a n  
u n re fin ed  core oil is u s e d ;  (2) th e  co re  is d r ie d  a t  th e  w ro n g  te m p e r a tu re ;
(3) a n  o d  co re  is u se d  w h ere  i t  is  q u ite  in ap p lic a b le , o r  (4) a  p o o r  co re -san d , 
n o t  p ro p e r ly  p re p a re d , is u se d . I t  is  sh o w n  how , b y  a t te n t io n  to  th e s e  p o in ts  
o il-san d  co res c a n  b e  u se d  w ith  a d v a n ta g e  in  th e  n o n -fe rro u s  m e ta l  fo u n d ry .

Staf us , o£ , F o a n d ry . Sand Investigation and Control in  Am erica.
*■ R e ic h e r t  (Congres internat. M ines M et. Géol., Section de

M étallurgie, 1935, 2, 2 3 9 -2 5 2  ; a lso  Rev. M et., 1936, 33, (9), 5 2 9 -5 4 2  ; a n d
(p a r t ly  ab r id g e d )  B ull. Assoc. Tech. Fond., 1936, 10 (8) 2 9 7 -3 1 5 1  A
co m p le te  rev iew  o f  a ll  th e  p h y s ic a l, chem ica l, a n d  m e c h a n ic a l te s ts  o n  
m o u ld in g  sa n d s , a n d  th e ir  c o rre la tio n  w ith  th e  b e h a v io u r  o f  th e  sa n d s  in  use .

 j g y
, t , Co7ntribf ? n  t0, Î  Standardization of Sand Testing Methods. F . B o u ssa rd

4 5 0 i j  r B .C .I .R .A .,  1936, 4, 4 1 2 ) . - B .  co m p ares
th e  v a r io u s  m e th o d s  e m p lo y e d  fo r  o b ta in in g  a  m e c h a n ic a l a n a ly s is  o f
m o u ld in g  sa n d  O f th e  e lu tn a to r s ,  th e  “ C ro o k ”  a n d  “ B o s w e ll”  a re  th e  
m o s t co n v en ien t, a n d  c a n  be  a r ra n g e d  to  g iv e  fu ll a n d  a c c u ra te  re su lts , 
b u t  é lu tr ia t io n  is slow  a n d  th e  tim e  re q u ire d  fo r  th e  a n a ly s is  is  excessive! 
S iev ing  m e th o d s  a re  use less u n less th e  c la y  is f irs t  re m o v e d  f ro m  th e  sa n d , 
w h en  th e y  c a n  be  u se d  to  o b ta in  re su lts  o f  su ffic ien t a c c u ra c y  in  a  sh o r t  t im e
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Shaking th e  sand  in alkaline w a ter in  th e  cold is insufficient to  rem ove the  
clay from  th e  sand  grains in  less th a n  2 h is ., and  th e  m ix tu re  o f "  and 
sand  should  be boiled. S eparation  of th e  clay em ulsion by  siphon is tedious 
an d  necessitates th e  continued a tte n tio n  o f th e  operato r for 2 hrs. B . fanahy 
decides th a t  th e  m ost convenient procedure is : (1) to  separate  clay frm n san l  
by  boiling w ith  sligh tly  a lkaline w a te r ; (2) to  rem ove clay m  a  simplifie 
form  o f e lu tria to r, w hich he describes, an d  w hich is easy to  m ake s q u ire s  
little  a tte n tio n , an d  is sufficiently accurate  for p ractica l p u rposes, ( ) 
grade th e  sand  by  sieving. T he m ethod  is claim ed to  com bm e rap id ity , 
convenience, a n d  accuracy.— S. G. _ , , .

The Application of Science to the  Control of Foundry Sands. H . H. 
S hepherd  '{Found. Trade J., 1936, 55, (1054), 3 3 3 - 3 3 7 ) .- R e a d a t a Jm n t 
M eeting o f th e  L ondon a n d  B irm ingham  B ranches of th e  In s ti tu te  o f B n t ‘s 
F oundrym en. T he need for m ain tain ing  scientific con tro l o f m ou^ ” g Si™ds 
p a rticu la rly  in  m echanized foundries, is stressed. A cceptance and  control 
te s ts  a re  briefly described, an d  th e  resu lts o f a  num ber o f screen ing .tests are 
com pared. T he su itab ility  o f th e  various sands for specific purposes is 
ind ica ted , an d  th e  influence of s ilt on perm eability  an d  m echanical properties 
is show n to  be im p o rtan t. Syn the tic  sands requ ire  v e ry  s tr ic t contro l to  
y ie ld  th e  b est resu lts.— J .  E . N .

Reclaim  and Prepare Sand. L ester B  K n ig h t J r .  (Butt. Assoc. Tec^  
Fond 1936, 10, (5), 183-194; a n d  Foundry, 1936, 64, (10), 26-27, 8U). 
A .F .A . E xchange P aper. T he p ap er describes th e  equ ipm en t necessary 
fo r reclaim ing an d  reconditioning foundry  sands i.vhich should Pr0™ Ie ¿5* 
cleaning an d  screening to  rem ove m etallic  an d  o th er refuse, re-bondm g t  
used sand  w ith  th e  m inim um  of new  sand  o r bond  an d  m oisture, and  proper y 
aera tin g  th e  sand  a fte r  m illing.— J .  E . N . .

Applying Technical Control to  Foundry Sand. F red  L  W eaver PronAge 
1936, 138, (14), 36-37).— Discusses th e  various w ays in  w hich sound technical 
advice can  assist b o th  large an d  sm all foundries.— J .  H . W .

*The Constitution of Bond Clays and Its  Influence on Bonding Properties. 
R  E  G rim , R . H . B ray , an d  W . F . B rad ley  (Trans. Amer. Fmnd, Assoc.,
1936 44 2 11-227 ; discussion, 228).— A n investigation  o f th e  ftm dam ental
causes fo r th e  difference in  bonding properties possessed b y  d ^ r e n  
shows th a t  i t  is possible to  p red ic t w ith  considerable accuracy th e  bond g 
p roperties o f a  g iven clay from  its  m ineral c o m p ° s i t i ° n  as determ uxed 
n e troeraph ic  analysis. C onsiderable im portance is a ttr ib u te d  to  base 
exchangeP ” capacity , w hich has a  m ark ed  influence on  bondm g stren g th . 
T he physical p roperties o f clay v a ry  depending on whe^er^sodiu im  
cium , hydrogen, o r some o th er cation  is p resen t as the: exchangeable catw n. 
T he tw o clay m inerals having h ighest base-exchange are  B eidell to 
(A l,0 ,-3S i0„-xH 20 )  an d  M ontm orillom te (Al20 3-4Si02-H 20 ) ,  w hilst K aolm ite  
(A1 O •2Si(V 2H .,0) an d  th e  o th er clay m inerals have  low or no  base exchange 
capacity  1 T h e m in e ra ls  exam ined included one n a tu ra l bonded  m oulding 
sand , 3 bond  clays w idely used  in  preparing  syn the tic  m oiddm g ^.nds and 
5 clays n o t used as m oulding sand  bonds Pe trog raph ic  
green com pression s tren g th , perm eability  an d  base exchang p  y

d e tSandn Rdesfe a r c h r —  (Found. Trade J., 1936, 55, (1041), 8 7 -8 8 ; (1043) 
123).— D iscussion on a  p ap er b y  F . H udson ou '- G im p0^  
on th e  P roperties o f M ould an d  Core-Sand M ixtures a t  E lev a ted  Tem per- 
a tu re s  ”  (see Met. Abs., th is  vol., p . 319). J .  E . JN.

Moulding Sand in  the  A lum inium  Foundry. ------- (Giesserei-Praxis,
1936 57 (15/16), 165-166).— Describes th e  qualities requ ired  b y  m oulding 
sand  for alum inium  castings, a n d  tab u la te s  th e  constitu tion , grain-size and
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d is tr ib u tio n , g a s  p e rm e a b il i ty , a n d  s h e a r  s t r e n g th  o f  co m m o n ly  u se d  G e rm a n  
m o u ld in g  sa n d s .— J .  H . W .

•¡Im portant Causes of W aste in  the  Heavy Metal Industry . M . S ch ied  
(Giesserei-Praxis, 1936, 57 , 4 1 /4 2 ), 4 5 7 - 4 6 4 ) . - R e a d  b e fo re  th e  G e sa m t 
v e rb a n d e s  d e u ts e h e  M e ta llg ie sse re ie n . D iscu sses th e  p ro p e r t ie s  o f  v a r io u s  
sa n d s  u se d  m  m o u ld s  fo r  th e  c a s tin g  o f  th e  h e a v y  m e ta ls , th e  m a k e -u p  o f  
f o u n d ry  sa n d s , th e  r ig h t  a n d  w ro n g  w a y  o f  u s in g  d e o x id ize rs , th e  d es ig n  o f  
c ru c ib le s  to  h o ld  b a c k  slag , a n d  o v e rh e a tin g  th e  m e t a l  J  H  W

I o , ^ r n , ^ ld^  ,a ,n d  T h e ir U se- H - K a lP era  (Giesserei-Praxis,
1 .3 6 , 57 , (9 /1 0 ), 89 1 1 4 ; (1 3 /1 4 ), 1 4 0 -1 4 3 ).— A  g e n e ra l a n d  c o m p reh en siv e  
su rv e y  of th e  d e v e lo p m e n t o f  m o u ld in g  m a c h in e s , b o th  h a n d -  a n d  m e ch an ica lly -  
o p e ra te d . I t  is  c la im ed  t h a t  a l th o u g h  th e  re v ie w  m a y  n o t  b e  c o m p le te , i t  
in d ic a te s  th e  lin es  o n  w h ic h  f u r th e r  d e v e lo p m e n t o f  e x is tin g  m a c h in e s  m a y  
ta k e  p lace .— J .  H . W . J

A  w I 5'®® o£ Ja r-R am m in g  M oulding Machine.  (Found. Trade J . ,
1 Jo b , 55, (1040), 61). D esc rib e s  a n d  i l lu s tr a te s  a  n ew  m a c h in e  in tro d u c e d  
b y  J . K . M o lm eu x .— S. G .

Foundry  M achines. U . L o h se  (Eng. Progress, 1936, 17, (1), 1 9 -2 3 ).—  
A n  i l lu s tr a te d  d e s c r ip tio n  o f  n e w  fo u n d ry  m a c h in e ry  in c lu d e s  d re ss in g  
m a c h in e s  fo r  m o u ld in g  m a te r ia l ,  s a n d  m ills , m o u ld in g  m ach in es , co re  m o u ld in g  
m a c h in e ry , a n d  c lean in g  d ru m s .— P . M . C. I t .

n o f o ^ o o ?  M e c h a n isa tio n . G eorge  E . F ra n c e  (Found. Trade J . ,  1936, 54,
(1012), 33).— A  b r ie f  re v ie w  o f  d e v e lo p m e n ts  d u r in g  th e  p a s t  5 y e a r s  S G

Accidents in  the  N on-Ferrous M etal and Iron  Foundry  Are Avoidable.
A . S ch u lze  (Giesserei-Praxis, 1936, 57 , (11 /12), 1 2 4 ^ 1 2 8 ; (13/14) 148-150) —  
D esc rib e s  co m m o n ly  o c c u rr in g  a n d  p o ss ib le  a c c id e n ts  in  th e  fo u n d ry  a n d  th e  
p re c a u tio n s  to  b e  ta k e n  to  p r e v e n t  th e m .— J .  H . W .

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

(C o n tin u e d  f ro m  p .  473.)

^R esearches on the  Recovery of Z inc from  the F lue Dust of Iron  Blast
Furnaces. O tto  J o h a n n s e n  (Angew. Chem., 1936, 49, (29), 4 7 8 -4 8 0 ). T h e
d u s t  is  le a c h e d  w ith  w a te r  to  re m o v e  p o ta s h , th e n  w ith  a m m o n ia c a l am - 
m o m u m  c a rb o n a te  s o lu tio n  to  e x t r a c t  th e  z inc . T h e  f ilte red  so lu tio n  is bo iled  
t o  re c o v e r  th e  so lv e n t  a n d  p re c ip i ta te  z in c  c a rb o n a te , w h ich  is ro a s te d  to  ox id e  
f ro m  w h ic h  th e  m e ta l  is  re c o v e re d  b y  c a rb o n  re d u c tio n  o r  e lec tro ly s is  a f te r  
d is s o lu tio n  in  su lp h u r ic  a c id .— A . R . P .

i o ^ 0 n . c o ei ^ ° rki a g "YP no i, N iekel S craP- , R - T llew s (M etall-Woche, 1936,
S ' ’ 469—471). P r a c t ic a l  h in ts  o n  p re lim in a ry  c lean in g , m e ltin g , refin ing  
d eo x id iz in g , a n d  c a s tin g .— A . R . P .

A Suggested M ethod for P reparing  Deliquescent Tin Dross Samples.
J .  B . K a s e y  (Met. In d .  (N .Y .) ,  1936, 34, (9), 338).— S.^G.

XV.— FU R N A C E S AND FU EL S

(C o n tin u e d  f ro m  p p . 473-474.)

on Controlled F urnace  A tm ospheres. E . O. M a tto c k s  (M etal Progress, 1936, 
30, (4), 2 7 -3 4 , 46).— A n  i l lu s tr a te d  su m m a ry  o f  re c e n t d e v e lo p m e n ts  in  th e  
p ro d u c tio n  a n d  c o n tro l o f  fu rn a c e  a tm o sp h e re s . S p ec ia l e m p h a s is  is  la id  on  
sa m p lm g , a n d  a  w a te r-c o o le d  q u a r tz  sa m p lin g  tu b e  is d e sc rib ed .

. p  M  C R
Radiation Reaction a t Any Poin t in  a  Furnace Cavity. W . J .  W o h le n b e rg  

(Ivd u s t. and Eng. Chem., 1936, 28, (6), 6 9 8 -7 0 3 ).— A  so lu tio n  o f  th e  d y n a m ic a l 
p ro cesses o c c u rr in g  in  th e  fu rn a c e  c a v i ty  r e q u ire s  e v a lu a tio n  o f  th e  r a d ia t io n



r e a c tio n  w ith  re sp e c t to  i t s  n e t  e ffec t a t  e a c h  o f  se v e ra l c lasses o f  lo ca l, o r p o in t , 
zones w ith in  th e  c a v i ty . T h is  in v o lv es  a n  ex te n s io n  o f  th e  id e a  o f  th e  r a d ia n t  
m e a n  v a lu e  w ith  re sp e c t to  th e  p o in t  u n d e r  o b se rv a tio n , o f  co n d itio n s  affec ting  
th e  n e t  r a d ia n t  ex ch an g e  b e tw e e n  th e  p o in t  a n d  th e  enclo su re , in c lu d in g  1 

c o n te n ts .  T h e  c lasses o f  r e q u ire d  lo c a l re fe ren c e  zones a re  defin ed , and. e x 
p re ss io n s  r e p re se n tin g  th e  n e t  e x ch an g e  b y  ra d ia t io n  b e tw e e n  e a c h  o i  ™ ese 
zones a n d  i t s  su r ro u n d in g s  a re  in c lu d e d . G e n e ra l fo rm s  o f  th e  e^ P r ®ssl°  
a p p ly  to  a n y  c a v i ty  w h a te v e r  fo r  c o n d itio n s  s ta te d .  S pecia l fo rm s are  
in c lu d e d  w h ic h  a p p ly  to  g as , g ra te ,  o r  p u lv e riz e d -c o a l fired  cav itie s . F .  J .

Tem perature in Industrial Furnaces. In terpre ta tion  and Use to Measure 
R adiant H eat Flux. H . C. H o t te l ,  F .  W . M ey er, a n d  I .  b te w a r t  
Eng. Chem., 1936, 28, (6), 708 -7 1 0 ).— T h e  sign ificance  o f  te m p e ra tu re  
m e a s u re m e n ts  in  in d u s tr ia l  fu rn a c e s  is  d iscu ssed . E x c e p t  m  m a k in g h e a t  
b a la n c e s , th e  t r u e  g as te m p e ra tu re  h a s  less u t i l i ty  th a n  th e  ^ c o r r e c t e d  
r e a d in g  o rd in a r i ly  o b ta in e d  w ith  a  p ro te c te d  c o u p le ;  th e  l a t t e r  m easi“ e® 
th e  r a te  a t  w h ic h  h e a t  w o u ld  b e  tr a n s f e r re d  i f  th e  co u p le  w e re  re p la c e d  b y  a  
su rfa c e  a t  th e  te m p e ra tu re  o f  th e  “  h e a t  s in k  ’ (su rface  o f  ch arg e). n l1? , f  
m e n t c o n s is tin g  o f  a  p a i r  o f  o r ie n te d  th e rm o c o u p le s  is sh o w n  to  b e  c a p a b le  o t 
m e a su rin g  th e  a c tu a l  r a te  o f  h ea t-flo w  acro ss a n y  p la n e  i n  a  fu rn a c e . U nde 
th e  te s t in g  c o n d itio n s  th e  a v e ra g e  e r ro r  i n  8 te s ts  w as 4 / 0. I t s  a p p lic a tio  
t o  a  s tu d y  o f  u n ifo rm ity  o f  h e a t  d is t r ib u t io n  in  fu rn a c e s  is  d iscu ssed . F . J .

An Econom ical Crucible Furnace for Metal Melting. E . F r . R u s s  (Tec . 
Zentr. prakt. Metallbearbeilung, 1935, 45, (7 /8), 1 9 9 - 2 0 1 ) .- A :fu r n a c e  m w rh ich  
th e  c o n te n ts  c a n  b e  h e a te d  to  1000° C. in  th e  c ru c ib le , a n d  w h ic h  is sa id  to  
h a v e  a  lo n g  life . T h e  c ru c ib le  r e s ts  o n  a  p la tfo rm  t h a t  c a n  b e  ra ise d  by 
m e a n s  o f  a  fo o t p e d a l  w h e n  r e a d y  fo r  p o u r in g . T h e  te m p e ra tu re  m a y  be 
a u to m a tic a lly  r e g u la te d . D a ta  f ro m  v a r io u s  t r ia ls  a re  g iv en .— W . A.. C. JN.

Second Thoughts A bout [Brass] Foundry Furnaces. M . “  j
Ind (N.Y.), 1936, 34, (4), 131-132).— B riefly  d iscusses 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  v a r io u s  ty p e s  o f  b ra ss  fo u n d ry  fu rn a c e s .— b . G .

Views on the  Construction of S m e ltin g  Furnaces fo r W hite Metal and W hite 
Metal Residues. E d m u n d  R .  T h ew s (Metall-Woche, 1936, (11),JM 1-A >3)-

Tendencies in  Development of Resistance Furnace Construction. K .
S ch erzer (Congres Internat. Appl. Electrocalonfiques (Preprint), 193b, 12 p p . , 
Bull. B .N .F .M .R .A ., 1936, (91)).— [ In  G erm an .] C h an g es m  fu rn a c e  des ign  
a re  d iscu ssed , a n d  a p p lic a tio n s  to  m e ltin g  a n d  h e a t- t r e a tm e n t  o f  l ig h t  m e ta ls

High-Frequency Induction  Furnaces. N . A . H a lb e r tsm a  I[Congres M e n ia l .  
Appl. Electrocalorifiques (Preprint), 1936, 7 p p . ; Bull. B .N .F .M .R .A ., 1936, 
(91)).— [ In  E n g lish .]  I n  a d d it io n  to  a  g en e ra l d iscu ssio n , H . g iv es a  d e sc rip 
t io n  o f  th e  h ig h -fre q u e n c y  m e ltin g  p la n t  a t  th e  P h ilip s  L a m p  W o rk s , E in d 
h o v e n , H o lla n d , in  w h ich  h ig h -freq u en cy  en e rg y  is su p p lie d  b y  a  250  kw .

t l a  A p p S o ^ o f  the  Electric R adiation Furnace. — -  E tie n n e  {Gongres 
Internat. Appl. Electrocalorifiques (Preprint), 1936, 12 p p . ; Jauu.
B .N .F .M .R .A ., 1936, (91)).— [ I n  F re n c h .]  D escrib es a  r a d ia t io n  fu rn ac e  
c o n s is tin g  o f  a  c y lin d r ic a l fu rn a c e  sp a ce  in  th e  lo n g  a x is  o f  w in c h  a  ra d ia t in g  
e le m e n t o f  g ra p h ite  is p la c e d . V ario u s  a d v a n ta g e s  a re  c la im ed . I t  is  possib le  
t o  w o rk  in  sp ec ia l a tm o sp h e re s  o r  in vacuo. A p p lic a tio n s  in c lu d e  m e ltin g  o f  
co p p e r a llo y s, a lu m in iu m  a llo y s, a n d  low  m e ltin g  pointi m e ta ls , e.g. zinc, 
m ag n e s iu m , &c. F o r  a  d e sc rip tio n  in  E n g lish , see  H . George, Met. Abs.,

1 9 3 Recent8 2 impSrove‘m ents in  Electric Furnaces w ith Cross Channels. J e a n
K u n tz ig e r  (Congres internat. Mines Met. Geol., Section de MetaMurgie, 1936, 
2 ,1 5 -1 7  ; a n d  Rev. Met., 1936, 33, (4), 2 4 4 -2 4 6 ).— [ In  F re n c h .]  T h e  con stru e-
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t io n  o f  m o lte n  t i n  h e a t - t r e a tm e n t  b a th s , h e a te d  b y  th e  p assag e  o f  a n  e lec tr ic  
c u r re n t  su p p lie d  f ro m  c a rb o n  e le c tro d e s , a n d  u ti l iz in g  th e rm o -s ip h o n  effects 
to  se cu re  u n ifo rm ity  o f  te m p e ra tu re , is  o u tl in e d .— J .  C. C.

Electrically H eated Industrial Furnaces. R . B o y e  (Drop Forger, 1936, 
15, (4), 2 9 9 -3 1 6 , 318, 320).— F ro m  E ng. Progress, 1935, 16, (11), 2 6 5 -2 7 2 ; 
see M et. A bs.,  th is  v o l . ,  p . 416 .— S. G .

Electric Furnaces w ith Protecting Atm ospheres. G . T a m e le  (Congres 
Internat. A p p l. Electrocalorifiques (Preprint), 1936, 14 p p . ; B ull.
B .N .F .M .R .A . ,  1936, (91)).— [ I n  G e rm a n .]  A  g e n e ra l su rv e y  o f  p re se n t 
k n o w led g e , w ith  a n  a c c o u n t o f  th e  p ro te c tiv e  gases u s e d ; th e  re fe ren c es  a re  
to  th e  t r e a tm e n t  o f  fe rro u s  m a te r ia ls .— S. G .

Im provem ent (Equalization) of H eating  in  E lectric Furnaces. G . S im on  
(Congres In ternat. A p p l. Electrocalorifiques (Preprint),  1936, 13 p p . ; B ull.
B .N .F .M .R .A . ,  1936, (91)).— [ I n  G e rm a n .]  A  d isc u ssio n  o f  fu rn a c e s  w ith  
a i r  c irc u la tio n , s a l t - b a th  fu rn a c e s , a n d  fu rn a c e s  w ith  m o v in g  lo a d , b a n d  a n d  
c h a in  fu rn a c e s , p u lle r  a n d  p u sh e r  g e a r  fu rn a c e s , &c.— S. G.

Electric F urnace for the  Continuous B right-A nnealing of Copper Strip. 0 .  
J u n k e r  (M etallwirtschaft, 1936, 15, (3), 7 1 -7 2 ).— U n ifo rm  a n n e a lin g  c o n d i
tio n s  a re  se c u re d  b y  p ass in g  co p p e r s t r ip  th ro u g h  a  b r ig h t-a n n e a lin g  fu rn a c e  
w ith  a  w a te r -se a l a t  e a c h  e n d  : th e  fu rn a c e  a tm o sp h e re  is  s a tu r a te d  w ith  
s te a m  u n d e r  so m e w h a t in c re a se d  p ressu re ,*  a n d  a n y  t r a c e s  o f  o x y g en  a re  
re d u c e d  b y  th e  t r a c e s  o f  lu b r ic a n t  o n  th e  sh e e t. T w o  s tr ip s  a re  t r e a te d  
s im u lta n e o u s ly , w ith  s e p a ra te  c o n tro l g ea r . T h e  co m p le te  in s ta l la t io n  a n d  
so m e s t r u c tu r a l  d e ta ils  a re  i l lu s tr a te d .— P . M . C. R .

Electric F urnace Fans. G . B . L a m b  (Elect. Rev., 1936, 119, (3070), 
4 0 3 -4 0 4 ).— T h e  d es ig n  o f  fa n s  fo r  lo w - te m p e ra tu re  h e a t - t r e a tm e n t  fu rn a c e s  
w h ic h  e m p lo y  fo rc e d -a ir  c ir c u la t io n  is b rie fly  d isc u sse d . I n  la rg e  h o r iz o n ta l 
fu rn a c e s , th e  n u m b e r  a n d  d ia m e te r  o f  f a n s  s h o u ld , g e n e ra lly  sp e a k in g , be  
ch o sen  so t h a t  m a x im u m  d r iv in g  p o w e r  is  re q u ire d , a n d  a l te r n a te  fa n s  sh o u ld  
b e  r o ta te d  in  o p p o s ite  d ire c t io n s .— J .  C. C.

The Use of Liquid Fuels in Industrial Furnaces. H e in r . M a n te l (Metall- 
Woche, 1936, (13), 2 4 1 -2 4 2 ).— L . A . O.

Pulverized Fuel in the M etallurgical Industry . J .  H . M a h le r  (Proc. S . 
Wales In s t. E ng., 1935, 51, 7 9 -1 0 4 , 1 2 7 -1 3 8 ; a n d  (su m m a ry )  Mech. World, 
1935, 97, 5 8 5 -5 8 6 ).— 8 . G.

X V I.— R E F R A C T O R IE S  AND FU R N A C E M A TER IA LS

(C o n tin u ed  f ro m  p p . 474-475 .)

Foundry Refractories. J o h n  D . S u lliv a n  (Canad. Chem. and M et.,  1936, 
20, (9), 2 8 5 -2 8 6 , 2 8 8 ).— D iscu sses m o d e rn  re fra c to r ie s  fo r  l in in g  s te e l fu rn a c e s  
o f  v a r io u s  ty p e s  a n d  fo r  u se  in  in d ire c t  a rc , h ig h - fre q u e n c y  in d u c tio n , a n d  
h e a t - t r e a tm e n t  fu rn a c e s . H ig h -a lu m in a  firec la y  b r ic k s  o r  ra m m e d  m u llitc  
h e a r th s  a re  re c o m m e n d e d  fo r  m e lt in g  c o p p e r  a n d  i t s  a llo y s .— A . R . P .

Acid and Basic Bottom s of Copper-Refining Furnaces. E . R . T h ew s (J. 
Four elect., 1936, 45, (3), 99).— See M et. A bs.,  1935, 2, 309 .— J .  E . N .

Refractories : R ecent Types, Uses, and Unit Costs. 0 .  L . D a y  (Metal 
Progress, 1936, 30, (4), 5 9 -6 3 , 72, 82).— T h e  p re p a ra tio n , p ro p e r tie s , a n d  sp ec ia l 
a p p lic a t io n s  o f  f irec la y , h ig h  a lu m in a , s ilica , a n d  bas ic  re fra c to r ie s  (m ag n esite , 
ch ro m e , a n d  d o lo m ite )  a re  rev iew ed .— P . M . C. R .

Modern F urnace Applications of Refractories and Insu la tion .—III . J .  L . 
S p en ce  a n d  J .  W . C ra ig  (Iron  Steel Canada, 1936, 19, (3), 1 2 -1 6 ).— See a lso  
M et. A bs.,  th is  v o l., p p . 274 , 321. D esc rib e s  a p p lic a tio n s  o f  in su la t io n  to  
m o d e rn  m e ta llu rg ic a l fu rn a c e s , b o th  fe rro u s  a n d  n o n -fe rro u s , a n d  co m p ares  
co s t o f  in s ta l la t io n  w i th  sa v in g s  in  fu e l eco n o m y  a n d  im p ro v e d  w o rk in g  
effic iency .— J .  E .  N .
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Refractories and Their Applications. W . F .  R o c h o w  {Trans. Amer. Inst. 
Chem. E ng ., 1 9 3 4 -1 9 3 5 , 31, 2 2 8 -2 4 8 ).— S. G .

The D estruction of R efractory Furnace Bricks by Softening and Fusion.
E . T . R ic h a rd s  (Feuerungstechnik, 1936, 24, (5), 7 3 -7 7 ).— T h e  n a tu r a l  so ften in g  
a n d  fu s io n  te m p e ra tu re s  o f  a  n u m b e r  o f  fu rn a c e  re fra c to r ie s  a re  ta b u la te d . 
I n  p ra c tic e , fa ilu re  m a y  o ccu r a t  c o n s id e ra b ly  lo w er te m p e ra tu re s  o n  acco u n t 
e i th e r  o f  m e c h a n ic a l s tre sses  d u e  to  fu rn a c e  d es ig n , e sp e c ia lly  o f  th e  a rc h , o r 
o f  ex p o su re  to  fu rn a c e  gases, m e ta llic  v a p o u rs , o r  d u s t  o f  a  ty p e  c a p a b le  o f 
f lu x in g  w ith  th e  m a te r ia l  o f  th e  b rick s . D a m a g e  c a n  b e  m in im iz e d  b y : m odific 
a t io n  in  d e s ig n ; c a re fu l  c o n s tru c tio n  a n d  f in is h ; o r  p ro v is io n  o f  a  p ro te c tiv e  
c o a tin g  o n  th e  b ric k s , e.g. b y  im m e rs io n  in  a n  e m u ls io n  o f  a lu m in a .— P . R .

*D eterm ination of M echanical Properties of R efractory M aterials a t High 
T em peratures. B . J .  P in e s  a n d  E . I .  T e r-M ik ae lja n z  {Ogneupori {Refractories), 
1936, (4), 1 81 -187).— [ I n  R u ss ia n .]  A  sim p le  m e th o d  a n d  a p p a ra tu s  a re  
d e sc rib e d  fo r  m e a s u rin g  th e  m e c h a n ic a l p ro p e rtie s  o f  h ig h ly  re fra c to ry  
m a te r ia ls  a t  te m p e ra tu re s  u p  to  1700° C. u sin g  a  C a rb o ru n d u m -c a rb o n  
th e rm o c o u p le . E v e n  in  su c h  a  h e te ro g e n e o u s  m a te r ia l  a s  D in a s  b r ic k , th e  
m e c h a n ic a l c h a ra c te r is tic s  a re  r e g u la r  w h en  sm a ll spec im en s (1 cm . cubes) 
a re  u se d . D a ta  o b ta in e d  fo r  M ag n esite , D in a s , D u n ite , a n d  C a rb o ru n d u m  
in d ic a te  t h a t  u s u a lly  th e  so f te n in g  te m p e ra tu re  u n d e r  lo a d  c o rre sp o n d s  n o t  
t o  th e  b eg in n in g  of, b u t  to  a  f a r  a d v a n c e d  “  flow  ”  o f  th e  m a te r ia l . T h e  
p la s tic ity  c h a ra c te r is tic s  o f  re f ra c to ry  m a te r ia ls  a t  h ig h  te m p e ra tu re s  show  
t h a t  D u n ite  suffers a  re d u c tio n  o f  r e la tiv e  p la s tic ity  w ith  in c rease  o f  te m p e ra 
t u r e  in  c o n tra s t  to  D in a s  b rick .— N . A .

*Young’s Modulus of Elasticity, Strength, and Extensibility of Refractories 
in  Tension. R . A . H e in d l a n d  L . E . M ong {J. Research N a t. B ur. S tand., 1936, 
17, (3), 4 6 3 -4 8 2 ; a n d  Research Paper N o . 923).—Y o u n g ’s m o d u lu s  o f 
e la s t ic i ty , s t r e n g th , a n d  e x te n s ib ili ty  w ere  d e te rm in e d  a t  o rd in a ry  te m p e r 
a tu re s  o n  th e  fo llo w in g  m a te r ia ls  in  te n s io n  : 16 b ra n d s  o f  f ire -c lay  b r ic k  w ith  
a  w id e  ra n g e  o f  s ilic a  c o n te n t ,  r e p re se n tin g  th e  s tiff  m u d , d ry -p re ss , a n d  h a n d 
m a d e  m e th o d s  o f  f o rm in g ; o n e  b r a n d  e a c h  o f  s ilica  b r ic k , ch ro m e, fo rs te r ite , 
6 0 %  a lu m in a , 8 0 %  a lu m in a , a n d  o f  m u ll i te . A  co m p ariso n  is m a d e  o f  th e  
te n s ile  p ro p e rtie s  o f  sp ec im en s o b ta in e d  p a ra lle l  to  th e  9 in . d im e n sio n  w ith  
th o se  p a ra lle l  to  t h e  4£  in . d im en sio n . T h e  effects o f  m e th o d s  in  th e  m a n u 
fa c tu re  b y  th e  d ry -p re ss  p rocess w ere  b riefly  s tu d ie d .— S. G.

H eat-R esistant Magnesite. Z. J .  T a b a k o v  a n d  V. V . B e lo v o d sk iy  {Ogneu
pori {Refractories), 1936, (5), 2 9 5 -2 9 7 ).— [ In  R u ssian .]  M ag n esite  b r ic k  m a n u 
fa c tu re d  b y  th e  “  M ag n esite  W o rk s  ”  so ften s  a t  2 0 0 0 °  C ., d e fo rm s u n d e r  lo ad  
a t  1460°-1520° C ., a n d  h a s  a  m ech an ica l s tr e n g th  o f  4 5 0 -5 0 0  k g ./c m .z, w ith  
a  m e a n  th e rm a l s ta b il i ty  o f  2 5 -3 0 .— N . A .

H eat Insulation  for Furnaces and K i l n s .    {Fuel Economist, 1936,
11, (130), 394r-396).— A n  a c c o u n t is  g iv en  o f  I n s u l i te  a n d  A m b e rlite , tw o  
p ro p r ie ta ry  re fra c to r ie s  co n s is tin g  la rg e ly  o f  d ia to m a c e o u s  e a r th  (a n a tu r a l  
d e p o s it  o f  p o ro u s  s ilica  h a v in g  a  c e llu la r  s t ru c tu re ) .— P . M . C. R .

D iatom s and Insulating M aterials.— I—II. A . B . C u m m in g s {Heat.-Treat, 
and. Forging, 1936, 22, (3), 1 4 1 -1 4 3 ; (4), 199 -2 0 1 ).— (I.— ) T h e  o rig in  a n d  
o c c u rre n c e  o f  d ia to m a c e o u s  e a r th s  a re  d isc u sse d . ( I I .— ) Som e o f  th e  
a p p lic a tio n s  o f  d ia to m a c e o u s  e a r th s  in  th e  e n g in e e r in g  in d u s tr ie s  a re  b riefly  
d esc rib ed .— J .  E . N .

X V II— H E A T -T R E A T M E N T

(C o n tin u ed  f ro m  p p .  321-322.)

Salt-Baths. C. A lb re c h t {Tech. Zentr. prakt. Metallbearbeitung, 1935, 45, 
(5 /6 ), 1 4 0 -1 4 4 ).— T h e  m e th o d  o f  h e a tin g  th e se  b a th s  m u s t  be  chosen  in  r e 
la t io n  to  th e  te m p e ra tu re  to  be  m a in ta in e d , th e  n a tu r e  o f  th e  b a th  a n d , to  a  

R R
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c e r ta in  e x te n t ,  th e  c h a ra c te r  o f  th e  m a te r ia l  to  be  h e a te d . B a th s  fo r  th e  
fo llow ing  3 ran g es  o f  te m p e ra tu re  a re  c o n s id e re d  : (1) 140°-580° C . ; (2 ) 6 0 0 °-  
950° C ., fo r  a n n e a lin g , h a rd e n in g , & c .; (3) 1000°-1350° C. f o r  h a rd e n in g .

— W . A . C. N .
*Investigation oi the Effect of D uration  of H eat-T rea tm ent on A lum inium  

Alloys. I .  E . T u to v  (M etallurg (M etallurgist), 1936, (6), 8 3 -9 1 ).— [ In  R u ss ia n .]  
T h e  effec ts o f  a n n e a lin g  c a s t  a llo y s  w as s tu d ie d  o n  sp ec im en s o f  “  Y  ”  a llo y  
c a s t  a t  (I)  720°, ( I I )  760°, a n d  ( I I I )  820° C. T h e  sp ec im en s, w h ich  h a d  a  
g ra in -s ize  o f  2-5 m m ., 5 m m ., a n d  7-5 m m ., re sp e c tiv e ly , w ere  a n n e a le d  fo r 
0 , 25, 5 0 , 7 0 , 100 , 140 , a n d  3 0 0  m in u te s  a t  5 0 0 °  C ., q u e n c h e d  in  o il, a n d  
n o rm a liz e d  a t  225° C. D e te rm in a tio n s  o f  th e  te n s ile  s tr e n g th , e lo n g a tio n , a n d  
B rin e ll  h a rd n e s s  sh o w ed  t h a t  sp e c im en s (I)  re q u ire d  n o  a n n e a lin g  to  o b ta in  
m a x im u m  m e c h a n ic a l p ro p e r tie s , w h ereas  ( I I )  re q u ire d  25 m in u te s  a n d  ( I I I )  
5 0  m in u te s , th e  a n n e a lin g  t im e  b e in g , th e re fo re , d ire c tly  p ro p o r tio n a l  to  th e  
g ra in -s ize . S im ila r  te s ts  o n  D u ra lu m in  sh o w ed  t h a t  a n n e a lin g  th e  c a s tin g s  
fo r  1 h r . a t  5 0 0 °  C. p r io r  to  q u e n c h in g  p ro d u c e s  a  sa t is fa c to ry  m e ta l  fo r  fo rg ing . 
T w o  se ries o f  D u ra lu m in  ro d s  fo rg e d  a t  4 6 0 °-3 6 0 °  C. to  28-5 a n d  6 0 %  re d u c tio n , 
re sp e c tiv e ly , w ere  q u e n c h e d  a t  5 0 0 °  C. a f te r  a n n e a lin g  fo r  0 -1 2 0  m in u te s , a n d  
th e ir  te n s ile  s t r e n g th s  d e te r m in e d ; th e  b e s t  m e c h a n ic a l p ro p e r t ie s  w ere  o b 
ta in e d  a f te r  a  15 m in u te s ’ a n n e a l. A geing  te s ts  o n  “  Y  ”  a llo y s  a t  150°, 210°, 
225°, a n d  250° C. sh o w ed  t h a t  m a x im u m  m e c h a n ic a l p ro p e rtie s  w ere  o b ta in e d  
in  1 h r . a t  2 50° C ., b u t  fo r  p r a c t ic a l  p u rp o se s  2 -3  h rs . a t  2 2 5 °-2 3 0 °  C. is  re c o m 
m e n d e d . T h e  re su lts  o b ta in e d  w ere  v erified  in  p ra c tic e  in  th e  m a n u fa c tu re  o f  
p is to n s .— -N. A .

Annealing A lum inium  and Its  Alloys. ------  (Rev. A lu m in iu m ,  1936, 13,
(80), 174^177).— T h e  fu n c t io n  a n d  th e  d if fe re n t p h a se s  o f  a n n e a lin g  a n d  th e  
f a c to rs  in flu e n c in g  i t  a re  d isc u sse d . T h e  a n n e a lin g  o f  s ta c k e d  sh e e t a n d  ro lle d  
s t r ip ,  o f  b ra z e d  a n d  o f  s ta m p e d  a n d  em b o ssed  a lu m in iu m  a r tic le s  a n d  th e  
a n n e a lin g  o f  a lu m in iu m  a llo y s  a re  b rie fly  d esc rib ed .— J .  H . W .

The H eat-T rea tm en t of L ight Metal C a s t in g s .  (Giesserei-Praxis,
1936, 57, (1 5 /1 6 ), 1 7 5 -1 7 8 ).— D esc rib e s  fu rn a c e s  s u ita b le  fo r  th e  h e a t- t re a t-  
m e n t  o f  l ig h t  m e ta l  c a s tin g s  a n d  th e  m e th o d s  o f  c a r ry in g  o u t  th e se  o p e ra tio n s .

— J .  H . W .
*Influenee of the  Process T em perature Regime in Tem pering D uralum in- 

Type Alloys. A . I .  G o rn o s ta e v a  (Metallurg (Metallurgist), 1936, (5), 9 5 -1 0 4 ). 
— [ In  R u ss ia n .]  T h e  b e s t m e c h a n ic a l p ro p e rtie s  o f  D u ra lu m in  w ith  c o p p e r 
4 -4 -4 -8 , m a g n e s iu m  0 -8 1 -0 -9 8 , a n d  m an g an ese  0 -7 2 -0 -9 0 %  a re  o b ta in e d  a f te r  
q u e n c h in g  fro m  5 0 0 °  to  506° C. A g ein g  in  oil o r  h o t  w a te r  re d u c e s  th e  m e c h a n i
ca l p ro p e r t ie s  s lig h tly  c o m p a re d  w ith  a n n e a lin g  in  co ld  w a te r ,  b u t  c o n s id e ra b ly  
re d u c e s  th e  r e s is ta n c e  to  co rro s io n . T h e  t im e  w h ic h  e lap ses b e tw e e n  w ith 
d ra w a l f ro m  th e  fu rn a c e  a n d  im m ersio n  in  th e  q u e n c h in g  m e d iu m  s tro n g ly  
affe c ts  th e  in c rease  in  m e c h a n ic a l p ro p e rtie s  in  ageing . T h e  re su lts  a re  g iv en  
in  g ra p h s  a n d  ta b le s .— N . A .

*The Age-Hardening of D uralum in  a t Various Tem peratures. (T eed .) 
See p . 504.

B right-A nnealing of Copper and  Brass W ires. W . M e tz d o rf  (M etall- 
Woche, 1936, (7), 1 2 1 -1 2 2 ).— A  b r ie f  d e s c r ip tio n  o f  m o d e rn  m e th o d s .— A . R . P .

*Influence of H eat-T rea tm ent on Fatigue and Corrosion-Resistance of 
A lum inium  Bronze. (M u s a tti  a n d  D a in e lli .)  See p . 509. 

*Research on the  Hardness of A lum inium  Bronzes a fte r Ageing. I .— B inary 
Bronzes of th e  90 : 10 Type. (P a n se r i.)  See p . 509.

*Bi-Metal Annealing in  A m m onia Gas. A . V . S m irn o v  a n d  L . V . B e lo ru ch ev  
(Metallurg (M etallurgist), 1936, (9), 7 9 -8 0 ).— [ In  R u ss ia n .]  A n n ea lin g  o f  
T o m b a k  b im e ta l in  m o is t a m m o n ia  a t  6 0 0 °  C. g av e  a  p e rfe c tly  sa t is fa c to ry  
su rfa c e  a p p e a ra n c e  a n d  d eg ree  o f  so ftn ess w ith o u t p ro d u c in g  h y d ro g e n  
e m b r it tle m e n t.— N . A .
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^Contribution to the  Study of the  Effect of Annealing on the Structure, 
Brinell Hardness ( / /„ ) ,  Tensile Strength (Rr), and E longation (A w) of Cold- 
Rolled 67 : 33 Brass. (L osk iew icz, et al.) See p. 512.

X V II I— W O R K IN G

( C o n t in u e d  f ro m  p p .  4 7 5 -4 7 7 .)

Advances in  the  Knowledge and Practice of Plastic Form ing Processes.
E . S iebel (M etallwirtschaft, 1936, 15, (12), 2 7 7 - 2 7 9 ) . - A n  i l lu s tr a te d  su m m ary  
is g iv e n  o f  re c e n t p ro cesses a n d  p la n t  fo r  o b liq u e  ro llin g , r a d ia l  ro lling , a n d  
“  n eed le  ro llin «  (in v o lv in g  th e  u se  o f  h y p e rb o lic  ro lls ) , a n d  fo r  th e  p ro 
d u c tio n  o f  th in -w a lle d  p ie c e s ; in  th is  c o n n e c tio n  a  m e th o d  o f  g au g in g  th e  
a c tio n  o f  ecc e n tric  ro lls  is  b riefly  d esc rib ed .— P . M . C. R .

The Plastic W orking of Metals. Developments in  Theory and Practice. 
[E . S iebel] (Met. In d . (Land.), 1936, 49, (19), 458-461^ - - A b r id g e .* '^  
o f  a  se ries o f  a r tic le s  in  M etallw irtschaft; see M et. A bs., 1935, 2 , 6 -9 , i23 ,

tT h e  Flow of Alloys in  Connection w ith Maxwell’s Relaxation Theory.
S I  G u b k in  (Izvestia  Sektora Fiziko-Kkim icheskogo A naliza  (A nn . Sect. 
A n a l. Phys.-C him .), 1936, 8, 2 9 1 -3 0 4 ).— [ I n  R u ss ia n .]  I t  h a s  b een  show n 
e x p e r im e n ta lly  t h a t  a llo y s a n d  m e ta ls  (a lu m m iu m  a n d  i ts  a llo y s, co p p e r a n d  
i ts  a lloys) c a n  v a ry  th e ir  re s is ta n c e  to  a  ch an g e  o f  sh a p e  d u r in g  th e  p rocess of 
d e fo rm a tio n . I f  a n  a llo y  is su b je c te d  to  a  s tre s s  b e y o n d  th e  e la s tic  ra n g e , th e  
s tre s s  w ill d ecrease  w ith  tim e , fin a lly  re a c h in g  a  lim it. O n ly  in  c e r ta m  cases 
(e a D u ra lu m in  a t  5 00° C.) c a n  th e  r a te  o f  d ec rease  o f  s tre ss  b e  re p re se n te d  
e x p o n e n tia lly  acco rd in g  to  M ax w ell's  law  o f  re la x a tio n . I n  o rd e r  to  b e  ab le  
to  s tu d y  th e  m ech an ism  o f  d e fo rm a tio n  a n d  th e  c o n d itio n s  d e te rm in in g  th e  
b r i t t le  o r p la s tic  c o n d itio n  o f  a  m a te r ia l , i t  is n ecessa ry  to  e s ta b lish  a  law  
g o v e rn in g  th e  d ecrease  o f  s tre s s  w ith  t im e  a n d  a lso  to  d e te rm in e  th e  re la tio n  
b e tw e e n  a ll  th e  f a c to rs  g o v e rn in g  th e  d ecrease  o f  s tre s s  in  th e  so lid  m a te r ia l. 
T h e  flow  m e th o d  su g g e sted  b y  N . S. K u rn a k o w  fo r s tu d y m g  th e  re la x a tio n  of 
a  so lid  m a te r ia l  m a y  b e  u se d  a s  a  m e th o d  o f  p h y sic o -ch em ica l an a ly s is . I h e  
m e th o d  is, h o w ev er, n o t  e n tire ly  free  f ro m  so u rces o f  e r ro r  (e.g. f r ic tio n ). 
F o r  a  d e ta ile d  s tu d y  o f  th e  r e la x a tio n  p h e n o m e n o n  th e  m e th o d  o f  in v e s tig a tio n  
su g g e ste d  b y  K a rm a n n  in  1913 sh o u ld  b e  a d o p te d . A s a  f irs t  a p p ro x im a tio n  
a  m o d e l is  su g g e sted  a s  a n  e x p la n a tio n  o f  th e  m e c h a n ism  o f  re la x a tio n , w h ich  
in v o lv es o n ly  th e  r a te  o f  in te r -  a n d  in tro -c ry s ta llin e  slip . I n  a d d it io n  to  th e  
r a te  o f  slip p in g , th e  re s is ta n c e  to  d e fo rm a tio n  is a lso  in flu en ced  b y  p h e n o m e n a  
co n n e c te d  w ith  th e  th e rm a l a g ita t io n  o f  a to m s  (reco v ery ), a s  w ell a s  b y  a  
ch an g e , d u r in g  d e fo rm a tio n , o f  th e  o r ie n ta t io n  o f  th e  g ra m s a n d  o i th e ir  size, 

ow ing  to  r e c ry s ta lliz a tio n .— N . A . c
The Im portance of Friction in Rolling, and Its  Influence on the  Design of 

Machinery for Rolling Sheet and Strip. T h e o d o r  D a h l (Kalt-W alz-W elt, 
1936 (5) 3 3 -3 8  • (6), 4 1 -4 6 ).— A  th e o re tic a l  s tu d y  o f  ro llin g  c o n d itio n s  show s 
t h a t ’t h e ’ f r ic t io n a l  re s is ta n c e  b e tw e e n  ro lls  a n d  m a te r ia l  is  e s se n tia l to  th e  
p rocess, w h ic h  is c o n tra s te d  w ith  t h a t  o f  d ra w in g . F u r th e r  a n a ly se s  show  th e  
in flu en ce  o f  v a ry in g  d eg rees o f  f r ic t io n  u n d e r  s ta te d  c o n d itio n s  o n  re s is tan ce  
to  flow a n d  th u s  o n  th e  w o rk  d o n e  in  effec tin g  d e f o rm a t io n ; excessive  f r ic tio n  
p re v e n ts  u n ifo rm  d is t r ib u t io n  o f  s tresses , a n d  th e  p ro d u c t  is  ir re g u la r  in  
th ic k n e s s  a n d  h a s  a  p o o r  su rface  fin ish . D ia g ra m s  sh o w  th e  in fluence  o 
su rfa c e  ro u g h n ess  o f  th e  ro lls  o n  th e  fo rm  a n d  d im en sio n s  o f  th e  p ieces In  
p ra c tic e , th e r e  is  a n  in c re a s in g  te n d e n c y  to  u se  a  succession  o f  l ig h t  ro lls , a s  
in  th e  R o h n  a n d  th e  S teck e l assem b lies , d ia g ra m s o f  w h ic h  a re  re p ro d u c ed .

 r . IVL. U. Iv.
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*On the D eterm ination of the  Principal Stresses of Malleable M aterials u n d e r  
the  P lane-R olling Process. H iro s i  Y a m a n o u t i  (J. Soc. M ech. E ng. Japan ,
1934, 37, (211), 7 8 3 -7 9 3 ).— [ In  J a p a n e se .]  I n  a n  e x p e r im e n t w i th  v e ry  p u re  
m a lleab le  m e ta ls  o n  a  p la n e  ro llin g -m ill , th e  p la s tic  d e fo rm a tio n  a t  th e  e x 
t r e m i ty  o f  th e  b la n k  a t  e a c h  p o s it io n  o n  p a s s in g  th ro u g h  th e  ro lls  w as  o b se rv e d  
a n d , re g a rd in g  th e  c o n ta c t  su rfa c e  o f  th e  m a te r ia l  a n d  th e  ro lls  as th e  p r in c ip a l 
p la n e , th e  p r in c ip a l  e q u a tio n s  w ere  d e te rm in e d . T h e  ch a n g e  in  w id th  o f  
th e  b la n k  a f te r  ro llin g  b e in g  v e ry  sm a ll , Y . in v e s tig a te d  th e  p la n e  s tre sses  o n  
th e  v e r t ic a l  se c tio n  o f  th e  b la n k  th ro u g h  th e  ro lls . W ith  th e  d a t a  th u s  o b ta in e d  
th e  s tre s s  e q u a tio n s  w ere  so lv e d  a n d  th e  d is t r ib u t io n  o f  th e  p r in c ip a l  s tre sses  
in  th e  e x t r e m i ty  o f  th e  b la n k  a t  th e  m o m e n t o f  p a s s in g  th ro u g h  th e  ro lls  
d e te rm in e d . T h e  v e r t ic a l  p re s su re  w as m e a s u re d  b y  m e a n s  o f  q u a r tz  d isk s  
u se d  fo r  p ie z o -e le c tr ic ity  a n d  a  s t r in g  e le c tro m e te r . T h e  d e flec tio n  o f  th e  
e le c tro m e te r  w a s  p h o to g ra p h e d  o n  a  film  r o ta t in g  a t  c o n s ta n t  sp e ed . T h e  
te s t-sp e c im e n s  w e re  o f  le a d , a n d  w ere  m a c h in e  f in ish ed  to  a b o u t  5 X 20 X 800 
m m . T h e  s tre s s  in te n s i ty  o f  th e  c o n ta c t  su rfa c e  is  n o t  u n ifo rm ly  c o n s ta n t  
a n d  d o es n o t  m a in ta in  m in im u m  p la s tic  s tre s s  in te n s i ty . A lth o u g h  th e  
m a x im u m  s tre s s  in te n s i ty  is  so m e tim e s  a b o u t  tw ic e  th e  m e a n  s tre s s  in te n s i ty , 
th e  d is t r ib u t io n  o n  th e  o th e r  p r in c ip a l  p la n e , w h ic h  is  n o rm a l to  th e  c o n ta c t  
su rface , is  n e a r ly  e q u a l. Y . th e o re t ic a l ly  d e te rm in e d  th e  n e t t  w o rk  n e c e ssa ry  
fo r  th e  ro llin g  d e fo rm a tio n  o f  a  m a te r ia l— a  f u n d a m e n ta l  fe a tu re  in  d e te r 
m in in g  th e  ro llin g  p o w er— a n d  th e n  c a lc u la te d  th e  p o w e r  n e c e ssa ry  fo r  th e  
ro llin g  p ro cess . T h ese  re su lts  a re  c la im e d  to  b e  n e a r ly  e q u a l  to  th e  a c tu a l ly  
m e a su re d  v a lu e s .— A u t h o r .

in f lu e n c e  of Specific Pressure in  Rolling on the  Friction  Coefficient. Ig . M . 
P a v lo v  a n d  N . N . G e t (M etallurg (Metallurgist), 1936, (7), 4 7 -5 4 ).— [ In  
R u s s ia n .]  F ro m  d e te rm in a tio n s  o f  th e  v e r t ic a l  p re s su re  o f  th e  m e ta l  on  
th e  ro ll a n d  th e  co rre sp o n d in g  f r ic t io n a l  fo rce  th e  coeff. o f  f r ic tio n  a n d  i ts  
r e la t io n  to  th e  specific  p re ssu re  c a n  b e  c a lc u la te d . I n  co ld -ro lling  w ith  d ry  
o r  lu b r ic a te d  q u e n c h e d  c a s t- iro n  ro lls  th is  r e la t io n  is s im ila r  fo r  a lu m in iu m , 
co p p e r , b ra s s , a n d  i r o n ; in  a l l  cases a n  in c rease  in  th e  specific p re ssu re  (a n d  
B rin e ll  h a rd n e ss )  b e in g  a c c o m p a n ie d  b y  a  d ec rease  in  th e  coeff. o f  f r ic tio n  
w h ic h  is a t  f irs t  v e ry  r a p id  a n d  th e n  g ra d u a lly  d ecreases. W ith  a n  in c rease  
in  th e  specific  p re ssu re  fro m  2 to  4 0  k g ./m m .2, th e  coeff. o f  f r ic tio n  is re d u c e d  
b y  4 0 - 5 0 % , m o s t  o f  th is  r e d u c tio n  ta k in g  p la c e  w ith in  th e  p re ssu re  ra n g e  2 -  
10 k g ./m m .2.— -N. A.

^Pitting Due to Rolling Contact. S te w a r t  W a y  (J. A pplied  Mechanics,
19 3 5 ,  2, (2), a 4 9 - 5 8 ;  d isc u ssio n , (3), a 1 1 0 -1 1 4 ) .— T e sts  c a rr ie d  o u t  w ith  
ro lls  o f  d if fe re n t m a te r ia ls ,  w i th  d if fe re n t lu b r ic a n ts ,  a n d  w i th  v a r io u s  lo ad s , 
sh o w  t h a t  (1) a  lu b r ic a n t  m u s t  be  p re se n t  i f  p i t t in g  is to  ta k e  p la c e  ; (2) i f  th e  
lu b r ic a n t  is  o f  a  v isc o s ity  a b o v e  a  c e r ta in  c r itic a l v a lu e  w h ic h  d e p e n d s  o n  th e  
lo a d , p i t t in g  c a n  b e  p r e v e n te d ; (3) th e  n a tu r e  o f  th e  su rface  f in ish  o n  th e  ro lls  
g r e a t ly  in flu e n ces th e  te n d e n c y  to  p i t ,  p i t t in g  b e in g  p re v e n te d  o n  a  h ig h ly  
p o lish e d  su rfa c e  a n d  a c c e le ra te d  o n  a  ro u g h  m a c h in e  s u r fa c e ;  (4) n i t r id e d  
ro lls  w ill n o t  p i t  u n d e r  c o n d itio n s  t h a t  w o u ld  re su lt  in  se v ere  p i t t in g  o f  q u en ch ed  
a n d  te m p e re d  m ild  s te e l  r o l l s ; a n d  (5) p i ts  a re  sm a lle r  o n  h a rd e r  su rfaces  in  
g e n e ra l. I t  is  a lso  su g g e s te d  t h a t  o i l  p e n e tra t io n  o f  v e ry  sm a ll  su rface  c rack s  
w ith  a  c e r ta in  in i t i a l  d ir e c tio n  is th e  re a so n  fo r  th e  g ro w th  o f  th e se  c rack s  
u n t i l  a  p a r t ic le  is  se p a ra te d  f ro m  th e  m a in  b o d y  o f  m a te r ia l  le a v in g  a  p i t .

— J .  W . D .
Direct Rolled A lum inium . T . W . L ip p e r t  (Iron  Age, 1936, 138, (16), 

2 6 -3 0 , 33, 46).— A  d ir e c t  ro llin g  m il l  co n s is ts  e sse n tia lly  o f  tw o  h o r iz o n ta l 
ro lls , o n e  o f  w h ic h  is  e q u ip p e d  w ith  a  flange , so t h a t  a  sh a llo w  p o o l o f  m o lte n  
m e ta l  c a n  be  su p p o r te d  b e tw e e n  th e m . S o m e m e ta l  is  c o n s ta n t ly  fro ze n  
o n  e a c h  ro ll, a n d ,  a s  th e  ro lls  r o ta te ,  th i s  f ro z e n  m e ta l  is  p re ssed  to g e th e r  a n d  
em erg es a s  a  h o m o g en eo u s a n d  sm o o th  s t r ip . F o r  d ire c t  ro llin g  a lu m in iu m ,



i ,  i ,  n — y  to  c „ .  U »

s r t  l v ^ ä t s  f f l t i » » « »  ^
o rd in ary  fu ll-annealed  h o t- ro lle d  a lu m in iu m . A lum inium i i s u s e d  fo r 30  g

/ m  °  iQ^fi (<)) 1 6 1 -1 6 3 )  A  re v ie w  o f  m o d e m  m e th o d s  o f  ro lling
i t a S i Ä J f t o  Ä .  t o w i i  th o rn  i .  W h »  . n d  tu b e . ,  -  fo rm .n g  
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O aL en T o rn  a n d  N  N . Iv a n o v -S k o b lik o v  (Ä rfa B w y  U W , W ,
73 781 r in  R u s s ia n  1 A l u m i i u u m  a l l o y s  w ith  u p  to  8 sd ic o n  a n d  / 0

p r S  m i d if f ic u lt ie s  in  h o t-  o r  oold-roU ing to

S Ä - r r ,  S Ä 5 C &  w « »  * 3 - 2 » .

T fl o ,™  r,f Wiph Degree oi Deformation and Annealing Temperature, 

Preceding Deformation, on the
S. A . K u s h a k e v ic h  (Metallurg (Metallurgist), ?  „ g ö rd s  a  m e a n s  o f
T h e  g re a t  ease  o f  d e fo rm a tio n  o f  “ P f . ^  ^ ß n S t S  to 
o b ta in in g  an iso tro p ic  (i.e. s in g le - c o s ta l )  ^ e t a l .  m in im tim  a t  700° C.
o b ta in e d  b y  a n  in te rm e d ia te  a n n e a l a t  3 0 0  -5 0 0  G ,  a n a  n  b u t
o r over. T h e  f in a l a n n e a lin g  te m p e ra tu re  h a s  a  g re a te r  o o b ta in e d

C ontro l of M otor A cce le ra tio n  in  R o lh n g  M üls. a .  o w u a rn o  v 

Fachberichte, 1935, 1 1 7 -1 J 9 ) .- -S . G . . .  T v ip ic h e rt (Ena. Progress,

m ach in ery ^  ^ u t T a d L ^  ^

A lu m in iu m ,  1930, 13, (IV), 1 I f  m ao h in e , ro llin g , a n d  th e

Steel Sheet. B . T ra u t m a ^  W e r t e t e « ^ « ’-tndU l 9 3 6 ^  A j j r ’n  ick e l sheet

£  Ä S - 3 E T T h e  a d v a n ta g e s
a re  d e sc rib ed , a n d  a n  a c c o u n t is g iv e n  o f  th e  p ro d u c tio n  ox recxa  g  ^  ^  r

Interesting and important; [Information][ on
Sheets J .  F .  K e sp e r  (Apparatebau, 1935, 4 7 ,2 4 7 ) . ix escn o es  v  n
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w h en  e x tru d e d  in to  a  r o d  is sh o w n  b y  th e  c o -o rd in a te  n e t  m e th o d . T h e  d iffe r 
en ce  in  th e  b e h a v io u r  o f  c o p p e r  a n d  b ra ss  is e x p la in e d  a s  fo llow s : b ra ss , w h ic h  
h a s  a  lo w er h e a t  c o n d u c tiv ity , cools b y  c o n ta c t  w ith  th e  co ld  sid es o f  th e  
m o u ld  a n d  a c q u ire s  d if fe re n t p la s tic  p ro p e r t ie s  in  th e  in s id e  a n d  th e  o u ts id e  
o f  t h e  in g o t  r e su lt in g  in  a  n o n -u n ifo rm  lo n g itu d in a l  m ic ro s tru c tu re  o f  th e  ro d s.

— N . A .
N on-Ferrous Metal Tubes. W . L . G o v ie r  {Met. In d . (.Lond.), 1936, 49, (18), 

4 3 1 -4 3 6 ;  (19), 4 6 1 -4 6 5 ;  d isc u ss io n , 4 6 5 -4 6 6 ;  a n d  (su m m a ry )  M etallurgia, 
1936, 15, (85), 23—24). R e a d  b e fo re  th e  M id la n d  M e ta llu rg ic a l S ocie ties 
(B irm in g h a m  L o c a l S e c tio n  o f  th e  I n s t i t u t e  o f  M e ta ls , & c.). T h e  m a n u 
fa c tu r in g  p ro cesses fo r  se am less  tu b e s  o f  co p p e r-r ic h  a llo y s  a re  d e sc rib ed . 
C a s tin g , h o t-p u n c h in g , r o ta r y  p ie rc in g , e x tru s io n , tu b e  re d u c in g , co ld- 
d ra w in g , a n d  a n n e a lin g  a re  d isc u sse d  in  d e ta i l ,  f ro m  th e  p o in t  o f  v iew  o f  
th e  p ro d u c t  r a th e r  t h a n  o f  th e  p la n t ,  a n d  th e  e ffec ts o f  th e  v a r io u s  fo rm s 
o f  w o rk  o n  th e  m ic ro s tru c tu re  a re  c o m p a re d . T u b e  re d u c in g  is d e a l t  w ith  
a t  so m e  le n g th  a n d  th e  a d v a n ta g e s  o f  th is  p ro cess a re  d e ta i le d . A f te r  
d e s c rib in g  so m e  a p p lic a tio n s  o f  tu b e s , G . su g g e sts  t h a t  f u tu r e  d e v e lo p m e n ts  
w il l  b e  a lo n g  th e  lin e s  o f  im p ro v in g  a n d  e x te n d in g  th e  u se  o f  r o ta ry  
p ie rc e rs , a n d  tu b e  re d u c in g  p la n t ,  w ith  th e  d e c lin in g  u se  o f  th e  d ra w b e n c h . 
T h e  d isc u ss io n  ra ise d  q u e s tio n s  r e la t in g  to  th e  s te e ls  u se d  fo r  m a n d re ls , th e  
l im its  o f  a c c u ra c y  o f  th e  p ro cesses d e sc rib e d , d ie  lu b r ic a n ts ,  a n d  co m p ariso n  
w i th  s te e l  tu b e  p ra c tic e .— J .  E . N .

*Investigation oi Thin-W alled D uralum in  Tubes. I .  G . S h u lg in  ( Vestnilc 
Ingenerov i  Tehnikov (Messenger o f  Engineers and Technologists), 1936, (5), 
305—308). [ I n  R u s s ia n .]  T h e  tu b e s  h a d  a  w a ll- th ic k n e ss  : d ia m e te r  r a t io  
o f  o v e r  1 : 4 0 . T en sile  te s ts  sh o w ed  t h a t  h ig h  m e c h a n ic a l p ro p e r t ie s  (ten sile  
s t r e n g th  43 k g ./m m .2 a n d  e lo n g a tio n  2 0 % ) a re  o b ta in e d  in  th e  a b se n c e  o f  
su rfa c e  d e fec ts . L o n g itu d in a l  b e n d in g  te s ts  sh o w ed  t h a t  th in -w a lle d  tu b e s  
w ere  m o re  eco n o m ica l t h a n  th ic k -w a lle d . T ra n s v e rse  b e n d in g  te s ts  sh o w ed  
th e  d is a d v a n ta g e  o f  u s in g  s h o r t  tu b e  le n g th s . T h e  d a t a  a re  g iv e n  in  ta b u la r  
a n d  d ia g ra m  fo rm .— N . A .

Rem oving Dents from  N on-Ferrous Tubing. A . E . P e te r s  (M achinist 
(E ur. E dn .),  1936, 80, (10), 1 7 0 b ).— E o r re m o v in g  d e n ts  in  a lu m in iu m , b rass , 
co p p e r, a n d  D u ra lu m in  tu b in g  o f  sm a ll d ia m e te r  th e  d a m a g e d  p a r t  is  a n n e a le d  
a n d  a  n u m b e r  o f  h ig h ly  p o lish e d  s te e l b a lls , e q u a l in  d ia m e te r  to  th e  u n d a m a g e d  
b o re , a re  d r iv e n  th ro u g h  th e  tu b e .  F o r  f a i r ly  la rg e  d ia m e te r  tu b in g , a n  iro n  
o r  s te e l  p lu g  is  in s e r te d  to  se rv e  a s  a n  a n v il  fo r  h a m m e rin g  o u t  th e  bu lge .
F o r  b a d  b u lg es , a  l i t t l e  m e ta l  is  c u t  a w a y  f ro m  th e  c e n tre  o f  th e  b u lg e  a n d  th e  
r e m a in d e r  h a m m e re d  b a c k  to  sh a p e , th e  c u t  b e in g  w e ld e d  w ith  a n  o x y -a c e ty le n e  
flam e.— J .  H . W .

Bending Tubes and Profiles of A lum inium  and Its  Alloys. -------  (Rev.
A lu m in iu m ,  1 9 3 6 ,13, (78), 8 1 -8 4 ).— A n  a r tic le  fo u n d e d  o n  a  b o o k  b y  H e rm a n n  
a n d  Z u rb ru g g , “  D ie  B e a rb e itu n g  d es A lu m in iu m s ”  (see M et. A bs., 1935 2 
194).— J .  H . W .

The M anufacture of Tubular A lum inium  Articles by Extrusion. 0 .  K iih n e r  
(Eng. Progress, 1935, 16, (11), 2 8 5 -2 8 7 ;  a n d  M et. In d .  (Lond.), 1935, 47, 
5 3 5 -5 3 6 , 539).— T h e  ty p e s  o f  p re sses  u se d  fo r  th e  e x tru s io n  o f  a lu m in iu m  
tu b e s , a n d  th e  a d v a n ta g e s  o f  th e  m e th o d  c o m p a re d  w ith  d ra w in g  p rocesses 
a re  b rie fly  d iscu ssed . E x tru s io n  m a y  be  e m p lo y e d  w ith  s a t is fa c to ry  re su lts  
fo r  co llap s ib le  tu b e s , w h e n  th e  le n g th  o f  th e  p a r t  is a  m u ltip le  o f  th e  d ia m e te r  
a n d  w h e n  th e  b o t to m  is  r e q u ire d  to  b e  c o n s id e ra b ly  th ic k e r  t h a n  th e  w a ll, 
p a r t ic u la r ly  w h e n  b u lg es a n d  d e p re ss io n s  m u s t  b e  fo rm e d  in  th e  b o tto m .

,  — L . A . O.
M anufacture of Tubes from  H igh-Strength  L ight Alloys. M. I .  K o v a r-  

sk iy  (Metallurg (M etallurgist), 1936, (6), 9 6 -1 0 1 ).— [In  R u ss ia n .]  F o r  th e  
m a n u fa c tu re  o f  tu b e s  a n  a llo y  o f  a lu m in iu m  w ith  co p p e r 4 -6 -6 -0 , m an g an ese



0-8-1-2, »«««.to 0-6M-5 »5 to »'’¿ X 2 F  2  S - i ‘ a”5
“ L n * S  » s “ “  W h en  th e  o o p p . ; « ~ J -  = «  “ d  « “

a n d  s h a rp e n in g  m a c h in e ry  .— P . M . C. I  . B aro i a v  (Met. In d . (Lond.),

% ^ CV U3 2 2 - J  H . W! C entre Crlnf0rm_
atl^Detom itoatiVn Ŝ S p e c i f ic ^ r e s s m e ° D u ^ g  to e  E xtrasion^oJ^M etal^as^ a.

M e t h o d  o f  Physico-C hem ical A nalysis. \  1Qoft o qo*v-3291  

B 8 S W  dr ‘“  .  ’.3 . I S 4 .[ I n  R u ss ia n .]  T h e  c u rv es  c o M e c tm g  th e  j a n a t i o  i  o l  spec p

“ mr S „ S « “ r  ^ A S t S f f S i i S - '  r r  
2 S S £ t ~ ^ - 2 S ? r ^ 1 S = S ^ a K
o r  a llo tro p ic  changes. I n  co , 8  ^ 1  d ec rees  o f  d e fo rm a tio n  in
cu rv es , i t  is  n e c e ssa ry  to  “ ^ L  J e r ^ t h e  snecific p re ssu re  u n d e r  th o se  
v iew  o f  th e  m o re  p ro n o u n c e d  c g «mecific n re ssu re -c o m p o s itio n

co n d itio n s , ^ ’̂ ^ ^ ^  “ sence  o f  m e c h a n ic a l m ix tu re s  o r  e u te c tic s , w hile  
c u rv es  co rre sp o n d  to  th e  p re sen c  so lu tio n s  T h e  specific p re s s u re -

th e  P Í S « “ e « ™  » « . t l t n t .  v . l u . b l .  n o m o g r .m . in  e . t .W « h l» 8
o f  ,h e  p » « »  o f  t o — »« u n d «  P— ■

a c s ^ A J - f * -s im p lic ity  o f  d es ig n  a n d  r e a d y  a c c e s s ib i l i ty ^  d ire c tio n  o f  ex-
f ra m e  w h ic h  c a n  be  m o v e d  s id e w a y  8 j3A\n  f ra m e  forces o u t  th e  d ie
t ru s ió n , a n d  a  h y d ra u lic  d ev ice  a  one^n  ^  ^  b e e n  m o v ed  t .

t o . “  S  M » *  d r iv e  fo r  •  .» .1 1  e . t r u s ió n  p r e »  i .  ^  d j o r i W .

m o  X V I I I .—Working 889

p a p e r ^ o n  t h e  w i r e -



th a tT th e  b e  a PPb f  >  P ^ i c e .  L ee  V au g h n ’s e q u a tio n  s ta te s
“ X X 6 * e -P.ull is  p ro p o r tio n a l  to  th e  a r e a  re d u c e d  a n d  th e  a v e ra g e  te n s ile  
s tr e n g th  m od ified  b y  a n  e x p e rien ce  f a c to r  F ,  w h ich  co vers d ie  f r ic t io n  a n d  th e  
r a t io  b e tw een  re s is ta n c e  to  c o m p re s s io n ”  a n d  th e  m o re  e a s ily  d e te rm in e d  

te n s ile  s tr e n g th . T h e  v a lu e  o f  th e  f a c to r  F  h a s  b een  d e te rm in e d  e m 
p ir ic a l ly  f ro m  t e s t  re c o rd s  o v e r  se v e ra l y e a r s ’ sh o p  p ra c tic e , a n d  c u rv es  

j  j  c a lc u la t io n  o f  h o rse  p o w e r  re q u ire d  fo r  a n y  g iv en
series  o f  d r a f t s  m  c a sc a d e  d ra w in g  w ith in  a n  e r ro r  o f  5 % . J .  E  N

The Production and T reatm ent of Copper Alloy W ire - ___-  (Cana/1

Chem. and M et 1936, 20, (6), 2 0 0 - 2 0 2 ) . - A  re v ie w  o f  m o d e m  m e th o d s  o f  

t f f l — A . R n p  P n g ’ a n d  co lo u r in "  b ra ss> b ro n ze , a n d  n ic k e l-b ra s s

Carn  th e  Multiple Fine W ire D raw ing M achines of the  E arlier

4  (18) 279n 2 8 2 Sen 9 i  S  M-fTy e r  a u f , d e r  H e y d e  (D raht-W elt, 1936, 
„9 , (18), 2 7 9 -2 8 2 , (19), 2 9 5 -2 9 7 ).— N u m e r ic a l e x a m p le s  i l lu s t r a te  th e  in c rease
in  o u tp u t  c o n s e q u e n t o n  a  d ec rease  in  th e  n u m b e r  o f  s ta g e s  a n d  o n  a n n e lh n g
o n ly  o n ce  d u r in g  th e  d ra w in g  p ro cess .— P . M . C. R .

W eU* \ 930 '“i’m  M achinery. E m s t  S c h rö d e r  (Draht-
iv n p a  f  ’• , ’ (9), 1 3 3 -1 3 9 ).— A n  i l lu s t r a te d  su rv e y  o f  re c e n t
^ ¡  r ? f  w ire -d ra w in g  a n d  w ire -w o rk in g  m a c h in e ry  in c lu d e s  d e s c rip tio n s  o f  

/ J P  d ra w in g  m a c h in e s , m  w h ic h  th e  im m e rs io n  sy s te m , in c o rp o ra tin g  a  
o o lin g  co il, is  in c re a s in g ly  a d o p te d . G e a r  r a t io s  a re  h ig h , a n d  b o th  th e  d raw -

m d o i X n e r  l O h r  d n u “ b ,e r i ° i  f f f r  haV6 in c re a se d - I n  o n e  in s ta n c e  th e  
« i, y  ?  ta b u I a te d  fo r  a  v " irie ty  o f  m a te r ia ls  a n d  g auges.

J 1 /  ™ 3 c a n  b e  P ro d u c e d  u p  to  6-5 f t .  in  w id th . D e sc rip tio n s  a re  g iv en
o f  fa b r ic  lo o m s, c o n tin u o u s  h o t-g a lv a n iz in g  p la n t ,  w e ld in g  m a c h in e ry  a n d

S 5 i i « Ä i , 1S of ™  ” 1”’ " d ,or “» I™ "-«“ 1

o f  w ire  a n d  fo r  t h e  p ro d u c tio n  o f  s m a ll  w ire  p a r t s .— P . M . C. R .

i l l )  * a6  P roduction oi W ire Fabric.  (Draht-W elt, 1936, 29,

t h e w i d t h o f V  W  l ° ° T  ° f  a  m a °hi,ne  w h ich  P e rm its  d ire c t  c o n tro l o f  
s t o n e s  fo r  f l  iJ n \ b y  m e a n s  o f  a d ju s ta b le  c am s, a n d  th u s  o b v ia te s

T1” metbod df ope“““  h M1?
Stress R eduction in  Cast Silum in by Mechanical W orking.  (Metall-

42 0 -4 2 1 >) - L .  ^ Q  n o -T ech-’ 1936> 34> (19). 3 7 9 -3 8 1 ; (20), 3 9 9 -4 0 1 ;  (21),

H o u b ln  A' ° W  th f  ^ eC,haniS,m  °* h o rs in g . A n to n  P o m p  a n d  H o rs t
x io u b e n  {M itt. K .-W . In s t. Eisenforschung, 1936, 18, (7), 6 5 - 8 7 )  E x n e ri-

oT2n0 Ä ei  w f I f  kad °y“  ?f different *  rati-  Ä  S m e r. , g" w e ig h t g a v e  c u rv e s  o f  th e  ty p e  k  =  c . f \  w h ere  1c is  th e  m ean

s t a n t s ^ m ia l  3 3  ^  d eg re6  ° f  re d u c tio n ’ a n d  c a « d  n  a re  con-
resistancqe to  '^P C otL vely . F ro m  th is  ex p ress io n  th e  t r u e
b etween d e fo rm a tm n  Jc ™ (n  +  l ) c . / ”. F u r th e r  m a th e m a tic a l  re la tio n s  

a lu m in h im  » n d ¥  d ls t? n c e  ° Pt3roP> a n d  r a te  o f  d e fo rm a tio n  o f  co p p er,

B .‘ p p ro s i” “ , , I y  *  p “ bollc  ,n " ° t lo n  01

( T d ^ f t o  H a a a ^ n ^  ,Cono.efni.n S tb e  M echanism  of Forging. O to w o  H a ra  
I  e tm -to-btagane (J. Iro n  Steel In s t .  Ja p a n ),  1936, 22, (9), 677 -688) — r in

Ä d b v  t h e ^ e mfe<t aniSm  ? f  b y d ra u lic  fOTS m g a n d  u p s e t tin g  w as in v es ti-

d e fo rm a tio n  o f  tb  J; m g0 tS - Tt " f 8 f° ™ d  t h a t  (1> in  genera1’ tb e  im ie r  d e fo rm a tio n  o f  th e  in g o t v a r ie s  ac c o rd in g  to  th e  w id th  o f  th e  a n v il  a n d  its
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p e n e tra t io n , th e  d e fo rm a tio n  o f  c e n tre  (Ad) h a n g  r ePref (| f 
a log LID  +  bh/D +  c, w h ere  D is th e  d ia m e te r  o f  th e  in g o t, £  th e  w id th  o t 
th e  a n v il , h th e  d e p th  o f  p e n e tra t io n , a n d  a, b, a n d  c a re  c o n s ta n ts  (2) 1 
u p se ttin g  th e  in n e r  d e fo rm a tio n  o f  th e  m g o t h a s  a  tr a n s i t io n  p o in t  a t  th e  r a t io  
I)¡¡I _  o-7, w h ere  D a n d  H  a re  d ia m e te r  a n d  h e ig h t o f  th e  in g o t to  b e  u p se t,

reSPRecent Advances in Pressure-Form ing Processes. H . H a a k e  {Eng. Pr09r̂ <
1936 1 7  (11 1 -5 ) -— Recent investigations of the mechanism o f  hot a n d  c o ld

d e fo rm in g  p rocesses in  r e la t io n  to  m e ta llic  s t ru c tu re  h a v e  re n d e re d  possib le  
m a rk e d  im p ro v e m e n ts  in  p la n t  a n d  p ra c tic e . A n  i l lu s tr a te d  a c c o u n t, w ith  
bibliography, is  g iv e n  o f  d e v e lo p m e n ts  in  th e  ro llin g  a n d  te s tin g  o f  th in  s tr ip , 
ro llin g -m ill  d es ig n , th e  c o n s t itu t io n  a n d  des ign  o f  forging h a m m e rs , d ro p - 
fo rg in g  m e th o d s , co ld -p ress in g , d eep -d raw in g , a n d  th e  se ria l m a n u fa c tu re  o f

P re M anufacture of Alloy Stampings. — -  (Aircraft Eng., 1936, 8 , (8 8 ),

l ' - K  < * * *

i /  Ä «  ( ¡ '„ f . , , ,  1930, 
22 (8 ) 381-382).— S h o rt  a c c o u n t o f  “  h a m m e r  fo rg in g  a n d  p ress in g  
o f ’b ra ss  a s  p ra c tis e d  in  th e  U .S .A . S m a ll ty p ic a l  p ress in g s a re  ^ t r a t e d ;

Magnesium and the  U ltra-L ight Alloys. H e n r i  P o r t ie r  (Teehniquer^deme, 
1936 28 (9 ), 313-320).— T h e  a r tic le  is  m  tw o  p a r t s : (1) th e  w ork in g  
m a g n e s iu m  a n d  i ts  a llo y s in  th e  so lid  s ta te , a n d  (2) th e  s tr e n g th  o f  th e ia llo y s  
c o m p a re d  w ith  o th e r  m a te r ia ls . T h e  f irs t  p a r t  rev iew s p u b lish e d  
o n  fo rg ing , s ta m p in g , ro llin g , e x tru s io n , p re ss in g , r iv e tin g , a n d  .meit 
a n d  th e  seco n d  e x p la in s  th e  p rin c ip le s  o n  w h ich  d es ig n s Ä  p
w h en  u lt ra - l ig h t  a llo y s a re  s u b s t i tu te d  fo r  o th e r  m a te r ia ls . T h e  w o rk  o t i . 
a n d  d e  F le u ry  is m a in ly  co n s id e red  in  th e  la t t e r  co n n ec tio n  a n d  tw o  n o m o g ram  
a re  g iv en  to  il lu s tr a te  th e  r e p la c e m e n t o f  a  D u ra lu m in  co n s tru c tio n  b y  one 
o f  m a g n e s iu m  a llo y . T h e  n e e d  fo r  e x tre m e  c a r e  m  th e  d esig n  o f  jo in ts , 
p a r t ic u la r ly  b e tw e e n  d iss im ila r  m a te r ia ls , is em p h as ized . H . VV. U. .

The M anufacture of Food Tins. J .  J a c o b i  (Eng. Progress, 1936, 17, ( ),
235-2381.— T h e  d e p th  o f  t i n  c o a tin g s  fo r  v a r io u s  sizes o t c o n ta in e r  is 

ta b u la te d .  A  p la n  show s th e  la y -o u t  o f  a  m o d e m  m a n " f a c t" r l” ^ P 1j ”  “  
fo o d  t in s ,  a n d  th e  v a r io u s  p rocesses a n d  c e r ta in  m a c h in e  assem b lies  a re

d esc rib ed  in  d e ta i l .— P . M . C. R . . . ....
Presses for Metallic M aterials. O tto  K ü h n e r  (Eng. Progress, 1936, 17, 

(1 ) 10-15).— A n  i l lu s tr a te d  re v ie w  o f  re c e n t  a d v a n c e s  in  th e  d es ig n  a n d  c o n 
s tru c t io n  o f  p resses. T h e  r ig id i ty  o f  a n  a s se m b ly  c a n n o t b e  ju d g e d s o le ly jo n  
a  b as is  o f  w e ig h t, a n d  a  ty p ic a l  g ra p h  i l lu s t r a te s  th e ¡c o rre la t io n  of■ th e  lo  g 
tu d in a l  sp r in g  o f  th e  f ra m e  a n d  th e  o b liq u ity  o f  th e  w ay s . T he su rface  
ex p a n s io n  ”  o f  th e  b la n k  d u r in g  d ra w in g  is sh o w n  g ra p h ic a lly  in  re la t io n  to  
Specific p la te -h o ld e r  p re ssu re  : th e  u se  o f  r ig id  b la n k  h o ld e rs  red u ces  su rface  
e x p a n s io n  a n d  fa c ili ta te s  th e  a d v a n ta g e o u s  a d ju s tm e n t  o f  ^ ageS‘
N ew  ty p e s  o f  ecce n tric  a n d  h ig h -sp eed  p resses a n d  to g g le  d ra w in g  presses a re

Introduction ^ 1 of Pure  Nickel Coinage in  Japan . T su g u o  H i w w g ® »  
N ickel Re«., 1936, 4, (2), 2 9 1 -2 9 9 ).— [In  E n g lish  a n d  Ja p a n e se .J  TTe h is to ry  
o f  n ick e l is  rev iew ed . J a p a n  c irc u la te d  i t s  f irs t  p u re  n ic k e l co in s m  193d.
T h e  m e ltin g , c a s tin g , a n d  w o rk in g  in  th e  p ro d u c tio n  o f  th e se  co ins a re  
d escrib ed . A  co ld -ro llin g  m ill  w as a d a p te d  fo r  h o t- ro llin g  th e  m g o ts o f : 100 
lb . w e ig h t, c a s t  f ro m  a n  A ja x -N o r th ru p  in d u c tio n  fu rn a c e  a n d  ta k e n  fro m  
th e  m o u ld  w h ile  h o t  w ith o u t  a n y  re h e a tin g  b e fo re  ro llin g , l h e  s tr ip s  w ere 
fin ished  b y  co ld -ro llin g . T h e re  w as a  to ta l  o f  7 0 %  sc rap . K . b*.
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Powdered Metals. A . B . E v e re s t  (Found. Trade J.,  1936, 54, (1027), 
329). Cf. C h a s to n , M et. A bs., 1935, 2, 258. S u b m itte d  fo r  a  sh o r t-p a p e r  
c o m p e titio n  o f  th e  I n s t i t u t e  o f  B r i t is h  F o u n d ry m e n . A  v e ry  b r ie f  rev iew . 

_ . . ' — S. G.
Spinning Stamped and Embossed A lum inium  Articles. J .  B a lly  (Rev. 

A lu m in iu m ,  1936, 13, (80), 1 6 4 -1 7 1 ).— D iscusses th e  a d v a n ta g e s  o f  a lu m in iu m  
to r  m a k in g  sp u n  a r t ic le s , a n d  d esc rib es  th e  m a c h in e s  a n d  o p e ra tio n s  u se d  in  
sp in n in g  th e  m e ta l .— J .  H . W .

, Filing A lum inium  and  Its  A l l o y s .  (Rev. A lu m in iu m ,  1936, 13,
(80), 228 -231).-—A lu m in iu m  a n d  a lu m in iu m  a llo y s  a re  r e s is ta n t  to  o rd in a ry  
filing , a s  th e  filin g s fill u p  th e  in te r s t ic e s  o f  th e  file. M illin g  files a re  th e re fo re  
u se d , in  w h ic h  th e  t e e th  a re  w e ll sp a c e d  a n d  th e  b o t to m s  ro u n d e d . T h u s  
sh a v in g s  r a th e r  th a n  f ilings a re  fo rm e d  b y  th e  re a m e r in g  a c t io n  o f  th e  file a n d  
c a n  b e  e a s ily  re m o v e d . F o r  f in ish in g , o rd in a ry  files c a n  b e  u se d . M e ch an ica l 
fifing  is  d o n e  w ith  s m a ll  to o ls  r o ta t in g  a t  u p  to  2 2 ,0 0 0  r .p .m . w h e n  sp e c ia l s te e l 
h ie s  o f  sm a ll  d ia m e te r  a re  u se d .— J .  H . W .

*Metal Cutting. The Form ation  and Functions of the  “ Built-Up E dge.”  
H a n s  E r n s t  a n d  M . M a r te l lo t t i  (Mech. E ng .,  1935, 57, (8), 4 8 7 -4 9 8 ).— S. G.

Sawing A lum inium  and Its  A l l o y s .  (Rev. A lu m in iu m ,  1936, 13,
(83), 3 3 1 -3 3 3 ).— D escrib es h a n d -  a n d  m ech a n ic a l-sa w in g  o f  a lu m in iu m  a n d  
a lu m in iu m  a llo y s , th e  c o n s tru c tio n  o f  b a n d  a n d  c irc u la r  saw s, a n d  th e  
n e c e s s ity  o f  go o d  lu b r ic a tio n  d u r in g  sa w in g .— J .  H . W .

^fie M achining and Grinding of Monel Metal. -------(A lu m in iu m  and N on-
te r ro u s  R ev.,  1936, 1, (12), 5 5 7 -5 6 0 ).— F ro m  w o rk in g  in s tru c tio n s  issu ed  b y  
H e n ry  W ig g in  a n d  C o., L td . ,  B irm in g h a m . C ove rs lu b r ic a n ts , tu rn in g , 
d r ill in g , th re a d in g , sc rew in g , ta p p in g , m illin g , g r in d in g , a n d  su ita b le  w heels.

 g  Q

L athe Cutting of Monel Metal. M e lv in  M a tse n  (Iron  Age, 1936, 138, 
D iscu sses th e  re la t io n s , o n  a n  e x p e r im e n ta l  b as is , b e tw een  

u t t in g  sp e ed , to o l  life , a n d  sh a p e  a n d  d e p th  o f  c u t  a n d  feed  in  th e  m a c h in in g  
of M onel m e ta l .  T h ese  te s ts  w ere  p a r t  o f  a  la rg e r  in v e s tig a tio n  in  th e  fie ld  o f  
rn e ta l  c u t t in g ,  a n d  w ere  c a rr ie d  o u t  in  c o -o p e ra tio n  w ith  th e  A m e ric a n  S o c ie ty  
o f M e c h a n ic a l E n g in e e rs .— J .  H . W .

X IX .— CLEANING AND FIN ISH IN G

(C o n tin u e d  f ro m  p p .  4 7 7 -4 7 8 .)

Principles of Solvent Degreasing. M . M a rea n  (Metal Cleaning and F inishing, 
1936, 8 , (9), 5 5 3 -5 5 8 , 590 ).— T h e  eco n o m ic  a n d  te c h n ic a l  a sp e c ts  o f  so lv e n t 
d e g re a s in g  a re  d isc u sse d .— A . R . P .

Metal Cleaning. F .  E . P .  G riggs (Canad. Chem. and M et., 1936, 20, (8), 
2 5 8 ,2 6 0 ) . T h e  o p e ra t io n  o f  a lk a l i  c lean e rs , e le c tro ly tic  d e g rease rs , a n d  so lv e n t 
d e g re a se rs  is  o u tl in e d .— A . R . P .

Colloidal and Surface Aspects of Metal Cleaning and Finishing. A lb e r t  L . 
K a y e  (M etal Cleaning and F in ish ing , 1936, 8, (1), 9 -1 2 , 4 0 :  (2), 7 1 -7 2 , 93 • 
(3), 1 7 9 -1 8 2 ; (6), 3 1 1 -3 1 2 ).— S. G.

Cleaning and Prim ing Galvanized Iron  and Zinc-Coated M etals. G eo. A . 
E n d o m  (Indust. F in ish ing_ (U .S .A .) ,  1936, 12, (12), 1 4 -1 6 ).— A fte r  th o ro u g h  
c le a n in g  in  a  s u ita b le  a lk a li  c le a n e r, fo llo w ed  b y  b ru sh in g , r in s in g , a n d  d ry in g  
a t  80° C. in  c le a n , d r y  a ir ,  th e  m e ta l  is  g iv e n  a  p r im in g  c o a t  o f  z in c  c h ro m a te  
th in n e d  w ith  to lu e n e , fo llo w ed  b y  a n  o u te r  c o a t o f  a n y  o f  th e  goo d  co m m erc ia l 
s y n th e tic  e n a m e ls .— A . R . P .

Pickling in  Galvanizing W orks. O tto  S c h lie p h a k e  (M etallwaren-1 nd.. u. 
Galvano-Tech., 1936, 34, (4), 7 3 -7 4 ).— L . A . O.

Monel M etal in  Pickling Insta lla tions. R . W . M iille r (Metallwaren-In d . u. 
Galvano-Tech,, 1936, 34, (20), 3 9 1 -3 9 2 ).— L , A , O,



Sand- and Shot-Blasting. J .  H . D . B ra d sh a w  (Found Trade J . ,  1936 
64 (1021) 2 0 5 -2 0 8 ).— R e a d  b efo re  th e  Sheffield  B ra n c h  o f  th e  I n s t i tu te  o t 
B r it ish  F o u n d ry m e n . D iscusses a p p lic a tio n s  o f  th e  P ™ ® ’ 3 5 * “ J ' '  
g e n e ra l u se , s a n d -b la s tin g  w ith o u t  co m p ressed  a ir ,  o u tp u t  j f  
h a rd n e ss  o f  a b ra s iv e s , e ffec t o f  m o is tu re , w e a r  o f  nozzles , N o rb id e  nozzles, 

a n d  m e ta llic  v. n o n -m e ta llic  ab rasives.-—S. (> . T r a d e

Airless Sand Blasting. An Interesting New Process.  (Found.

1 ' C hevrolet' Methods ̂  of Finishing Bumpers. An Exam ple of Modern 
Efficiency. J o h n  M . B o n b r ig h t  (Metal Cleaning and F inish ing , 193b,, 8 , 
(9), 5 4 3 -5 4 7 ).— D e ta ils  a re  g iv e n  o f  p ic k lin g , c lean in g , p o lish in g , a n d  n ic k e  - 
a n d  c h ro m iu m -p la tin g  p rocesses a d o p te d . -  A. R  P .

The Production of Artificial P a tina  [on Copper].  (Metall- Woche, 193b,

^ ' C hem ical Colouring^of Z inc Goods. H . K ra u se  (Tech. Zentr. prakt. Metall- 
bearbeitung, 1935, 45, (7 /8 ), 2 1 3 - 2 1 7 ) . - A  so lu tio n  co n ta in in g -5 0  g rm  o f  co p p er 
su ln h a te  p e r  l i t re ,  to  w h ic h  su ffic ien t a m m o n ia  h a s  been  a d d e d  to  g ive  a  c lea r  
b lue  sffiu tion , is  u se d  fo r  g iv in g  a  c o p p e r fin ish . A  lig h t  co p p e r co lo u r is  g iv en  
b y  a d d in g  80 g rm . p e r  l i t r e  o f  a c e tic  a c id  to  th e  s im p le  co p p e r su lp h a te  so lu tio n  
a n d  th e n  su ffic ien t a m m o n ia  to  m a k e  a lk a lin e . A  b ro w n  co lou r is  o b ta in  
b y  a d d in »  a m m o n iu m  c h lo rid e  t o  th e  a b o v e  so lu tio n s , d ip p in g  th e  a rtic le s , 
d ry in g , a n d  f in a lly  b ru sh in g  w ith  l iq u o r  c o n ta in in g  250 g rm . o f  am m o n iu m  
ch lo rid e  a n d  c a rb o n a te  p e r  l i t re .  A  goo d  b a th  fo r  c o lo ra tio n  o f z m c i s  
sa id  to  b e — n ic k e l a m m o n iu m  s u lp h a te  60 g rm . in  a  l i t r e  o f  w a te r  co n ta in in g  
a m m o n iu m  ch lo rid e . T h e  p o lish ed  p ieces a re  d ip p e d  a n d ® a m e  th e  fo llow ing  
co lou rs acco rd in g  t o  th e  p e r io d  o f  immersion—yellow , b ro w n , p u rp le , b lue, 
b lu e  b la c k . L u s tre  co lou rs a re  g iv en  w ith  a  b a th  c o n ta in in g  co p p e r su lp h a t

” 1c i S c ™ c S 2 S 2 S dS B» » - l>lj '  w ' , p ? S n!; 'ff-

A lum inium  Name Plates. H . K . W o rk  (M et. In d . (N -Y-),
397-329) — V ario u s  ty p e s  o f  n a m e  p la te s  a re  d esc rib ed  to g e th e r  w ith  m e th o d s  
o f  e tc h in g , co lou ring , a n d  fin ish ing  th e m  a n d  co lou ring  th e m  b y  th e  A lu m ilite

^ r °  K n  D ecorating Finishes. H . F .  F r a n k  (Metal Cleaning and F inishing  
1936, 8 , (9), 5 8 5 - 5 8 6 ).— V arn ish es , la c q u e rs , a n d  o th e r  c o a tin g s  fo r  d ec o ra tin g

t in n e d  c o n ta in e rs  a re  d esc rib ed  b rie fly .— A .  R .■ P - nienvina and
Testing of Organic Metal Finishes. E . A . Z a h n  (M etal Cleaning and

F inishing, 1936, 8, (10), 7 0 6 - 7 0 9 ) . - B r ie f
fo llow ing  te s ts  : h e a t  a n d  l ig h t  d isc o lo ra tio n  re s is ta n c e  to  h u m id ity , grease 

a n d  f ru i t  ju ice , f lex ib ili ty  a n d  im p a c t  te s ts .— A . R . P .
M easuring Surface Finishes. (M eyers.) See p. ob7. m  t  ,
Gloss Investigations Using Reflected Im ages of a  Target P a tte rn . (H u n te r.)

N  '' Applications of M echanical Finishes to A lum inium . R . T . G rieb ling  (Metal
Cleaning and F inishing, 1936, 8, (9), 6 1 5 -6 2 0  646 ),- M e t !
h ig h  lu s tre , s c ra tc h  b ru sh , sa t in , h a m m e re d , s a n d -b la s t, a n d  b u rn ish e d  finis

o n  a lu m in iu m  a r tic le s  a re  d e s c r ib e d — A . R . P .  . TjaUriv a n d  E
F au ltv  Use of a  Band Polisher [on A lum inium ]. H  K o h n g  a n a  a .  

K a p e rn ic k  (A lum in ium , 1936, 18 , (10), 488 -4 8 9 ).— I n  po lish in g  a lu m u u u m  
o n  a n  e m e ry  b a n d  p o r tio n s  o f  th e  m e ta l  1 -2  m m . m  d ia m e te r  d i g g e d  
o u t a n d  em b e d d e d  in  th e  b a n d  s u b se q u e n tly  cau s in g  sco ring  o f  th e  m e ta l.

1936 XIX. — Cleaning and Finishing 593
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M icroscopic e x a m in a tio n  sh o w ed  t h a t  th e  su rfa c e  o f  th e  m e ta l  h a d  b een  
lo ca lly  se v e re ly  o v e rh e a te d  w ith  c o n s e q u e n t re d u c tio n  in  s t r e n g th , th u s  
a llow ing  p a r tic le s  o f  th e  m e ta l  to  b e  to r n  a w a y . T h is  d a n g e r  m a y  b e  a v o id e d  
b y  po lish in g  a  n u m b e r  o f  a r tic le s  a l te rn a te ly  in  s ta g e s .— A . R . P .

The Polishing of Metals. E . J . D o b b s  (A lu m in iu m  and N on-Ferrous Rev., 
I , ; ' . , ’ (®)> j al so M et. A bs., th is  v o l., p . 131. R e a d  b efo re  th e
M id lan d  M e ta llu rg ic a l S o cie ties (B irm in g h a m  L o ca l S e c tio n  o f  th e  I n s t i tu te  
of M e ta ls , & c.). In c lu d e s  r e p o r t  o f  th e  d iscu ssio n .— J .  C. C.

Progress in  Polishing R oom  Practice. F re d  B . J a c o b s  (M etal Cleaninq 
and F inishing, 1936, 8, (1), 2 9 -3 0 , 44).— S. G..

, ® u ® ° 8  and Polishing of A rchitectural O rnam ental F ixtures. R . A . H u h n
(M etal Cleaning and F inishing,  1936, 8, (6), 3 4 7 -3 4 8 ). S . G.

Principles Governing the  Selection of Polishing W heels. R o b e r t  T . K e n t  
(M etal Cleaning and F inish ing , 1936, 8, (10), 7 1 3 -7 1 8 ).— P ra c t ic a l  h in ts  on  
th e  se lec tio n  a n d  u se  o f  g r in d in g  w heels .— A . R . P .

Polishing W heel Developm ent. H e n ry  R . P o w e r  (M etal Cleaninq and  
F in ish ing , ̂  1936, 8, (1), 3 1 -3 2 ).— B rie fly  d esc rib es  th e  c o n s tru c tio n  a n d  uses 
o l  a  n ew  fib re  p o lish in g  w heel.— S. G.

Abrasive Sleeve Pohshing W heels. F re d  B . J a c o b s  (M etal Cleaninq am i 
F in ish ing , 1936, 8, (3), 121 -127 , 156).— D esc rib e s  th e  e q u ip m e n t a n d  e x am p les  
o f i ts  a p p h c a tio n .— S. G .

Polishing W heel Adhesives and Abrasives. F re d  B . J a c o b s  (M etal Cleaninq 
and F in ish ing ,  1936, 8, (2), 7 3 -7 5 ).— 8. G.

Abrasives. V . L . E a rd le y -W ilm o t (M inera l In d .,  1935, 44, 1 -1 2 ).— T h e  
so u rces  a n d  p ro d u c tio n  o f  a b ra s iv e s  a re  d isc u sse d , to g e th e r  w ith  p ro g ress  in  
a b ra s iv e  e n g in ee rin g .— S. G . ”

B urnishing Procedure. J .  F .  C oneen  (M et. In d . (N .Y .) ,  1936, 34, (8), 301). 
— R e c o m m e n d e d  e q u ip m e n t, m a te r ia ls , a n d  p ro c e d u re  fo r  th e  burnishino- o f  
a lu m in iu m  sc rew -m ach in e  p ro d u c ts  a re  b rie fly  d e sc rib e d .— L . A . O.

B a n is h in g .  W a lte r  R . M ey er (A lu m in iu m  and N on-Ferrous Rev., 
1936, 1, (7), 3 1 8 -3 1 9 ).— See M et. A bs.,  th is  v o l., p . 176.— J .  C. C.

X X .— JO IN IN G

(C o n tin u e d  f ro m  p p . 4 7 8 -4 8 0 .)

M odern Production  of Soft Solder Rods. E d m u n d  T . R ic h a rd s  (M etall- 
Woche, 1936, (25), 4 9 1 -4 9 2  ; (26), 5 1 1 -5 1 2 ).— A  s h o r t  re v ie w  o f  m o d e rn  
p r a c tic e  in  m e ltin g , re fin in g , a n d  c a s tin g  so f t so lders .— A . R . P .

Soldering of A lum inium  Beer Pipes. K a r l  H e in e m a n n  (A lu m in iu m ,  
1936, 18, (3), 103).— F o r  jo in in g  tw o  a lu m in iu m  b e e r  p ip es , o n e  e n d  is f la red  
o u t  a n d  th e  o th e r  e n d  in s e r te d  in  th e  f la re d  p o r t io n  ; th e  g a p  is th e n  filled  w ith  
a  s u ita b le  a lu m in iu m  so ld e r.— A . R . P .

o H ard  Solders for A lum inium . E . L . W e rn e r  (Metall-Woche, 1936, (14), 
261—■262). P r a c t ic a l  so ld e rin g  h in ts  w ith  n o te s  o n  th e  u se  o f  fluxes.— A . R . P .

Fundam enta ls on the  Im provem ent of A lum inium  Castings by Soldering 
and W elding. H . R e in in g e r  (M etallwaren-Ind. u . Calvano-Tech., 1936, 34 
(15), 2 9 8 -3 0 0 ;  (16), 31 8 -3 2 1  ; (17), 3 3 9 -3 4 0  ; (18), 361).— L . A . O.

Methods fo r Jo in ing Very Fine W ires. G . L . P e a rso n  (Rev. Sc i. In s tru 
ments, 1936, [N .S .], 7, (2), 108).— T h e  m e th o d s  d esc rib ed  co n s is t in  (a) fu sio n  
b y  m e a n s  o f  a  p in -p o in t  g a s  f lam e ; (6) th e  u se  o f  s ilv e r  so ld e r  w ith  a  b o ra x  
■Jyj?' fo rm e r  m e th o d  is re c o m m e n d e d  fo r  u n c o a te d  w ire s o f  w id e ly
d if fe re n t m e ltin g -p o in t, a n d  th e  l a t t e r  fo r  w ires c o a te d  w ith  e n a m e l o r  ox ide .

 jyp q p
»Contribution to the  Testing of T in-L ead  Soldered Join ts. W ilii T o n n  a n d  

H e in r ic h  G u n th e r  (M itt. M ateria l., Sonderheft 28, 1936, 1 17 -119).— See M et. 
A bs., th is  v o l., p . 4 7 8 — S. G.



1936 X X .— Joining 595

P ra c tic a l Soldering  an d  W eldm g of M onel M etaL

£ n  w e t  in 'a£ S t a l  e q u a l

m e ta l. y  i. |  S ilv er so ld e r is  reco m m en d ed . G en era l ru les
jo in t  is  m  im m e d ia te  c o n ta c t  ̂ S i l v e r  s°  m a te r ia ls  a n d  fo r th e ir  p ro p e r
fo r  th e  p ro p e r  se lec tio n  ° f  w e ld m g  a n d g" ^ re m e m b e re d  t h a t  in  th e  ran g e

m e ta l  t e n d ,  to  1« h o t - * » «  C h o ie . o f  w e ld in g  m e th o d ,

' '  influeime o ^  Cutting and Subseguent Brazing o i Pah « 1* 1 w ith Cast-Iron 
Solder on the  S truetnre ot the  B it, w hen Carried Out w ith  N atural G»g V .

? „ t r h K L „ T S  S 3 ‘ t £ , t  “ « h m t o » ?  h e a t- t r e a tm e n t  o f  th e

s s  ^ 3 7 .  n .» g  i ™ .  z t s z z

a n d  i t s  a d v a n ta g e s  o v e r h a n d  so ld e rin g  fo r  c e r ta in  sm a ll a r t i c l e s . - S  G 

15 W e id in g o fA irc ra f t  S t r u c t u r e s ^ .  B . ^  H a n d b o o k  o f

th ,’ A W  S  a n d  c o n s tru c tiv e  c ritic ism  is in v ite d . T h e  n o n -fe rro u s  m a te r ia ls  

: a K m in im n  a n d
M onel m e ta l  ^ J n c o n e !  T h e  ™ n o u s w e m  , g p  h M e a t e d  a lu m in iu m  

d iscu ssed . S p o t-v  e ld m ^  ^  th r o a t  d e p th  re q u irin g  a  tra n sfo rm e r

S p l c i t y  o f  3 M  k  v .a . to  w e ld tw o  th ick n esses  o f  0-093 in . T h e  m ck e l alloys

S  g d h s s z s *  r  s s r j r c a i
f" ¡ g S m S S S S J n T i t a g . .  ’ W . M h J M « . *  1 » ,
(23), 449-451)-— A  b r ie f  d esc rip tio n  o f  m o d e m  p ra c tic e . A . K . r .
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A ^ “ 935" r ^ n r d dItS All0yS- ,  ' i - , 0 - H ° g lu n d  {Internat. Acet.

s t r e n g t h r f t e ' S  “ n d ^ o p e r a t i o n  sim p le . T h e  w eld  m e ta l  h a s  a  ten s ile  

fo r  A l Z e f J ^ 7 ł i g X ^ S f .  C o n o s io ° n e S p +n d in g - ^

w i t h ^ t  ' Dt C' imUSt b e  USed’ th e  p a r t s  m u s t  ®r s t  b e  h e a t e d t o S300°-350S°a c S- 
w ith  in tr ic a te  sh a p e s  m o u ld s  m u s t  be  u se d  a n d  coo ling  must be slow  th e  p a r ts

b e r i c T ^ K Alum inium -Cored Cables. K . T o n n e m a c h e r  (V .D .E . Fach- 
Oenclite, 193o, 5 7 -5 9 ;  d isc u ssio n , 5 9 -6 1 ;  Sci. A bs., 1936 TB1 39 9 3 8 1

1 9 3 6 elei8 h0(51 ^ l Sio°i Aldr7 ;  P:fV SWT k  a n d  W - MflUer (A lum in ium , 
4541 T h e r L i  • 1 ’ a,n d (a b s t r a ° t )  Light M eta ls R ev., 1936, 2 , (24) 4 5 3 -

r  i f ra f  nU/re  0  . W ire in  a  H igh Tension Conductor of P u re  A lum inium  WGeller (A lu m in iu m , 1936 18 1101 487_a.ssi nr- 7 Aluminium, w . 
fracture which occurredinS. lRlh 487-488).—Mcrographic examination of a

a i . l 1™ ™ “  “ ' “ S f ”  W e la > “  L »  O to L .I,,

fu ily  fo r  so m e t im e  fo r  jo in in g  USed “ S'

Elect. I n J r a L t  c f M R e F i 5 ?  20  I i T t  t  ^
a n d  u n t r e a te d  co p p e r sh e e t w d d e d  b v  o - ^  i ' 7  c a m e d o u t  o n  t r e a te d  
w eld  b e h a v e s  a lm o s t  a s  w ell a s  th e  so h d  sheet e 7 ̂  ^  the t r e a te d
t r e a tm e n t  o f  h a m m e re d  S  a t  S °  a n d  7 0 W  ^  b+e n d t e s t -L H e a t-  
m e ta l ,  a n d  in  th e  case o f  t i e  t r e a tm e n t  a ? 7 0 0 °  P  f i j ™  T  " f ? 6 *Le 7 eld  
th e  w e ld  is co arsen ed  T łi^  n Q j  p a r e n t  m e ta l  a w a y  fro m

quidlt^.3^ s r. i X f e ^ T iw“ s pI, ™ fcund *° — » - ■
a  E5 m i \ S bl' ! ' 1 / ;  L - S “ d "  I 31™” - * -  I n *  H IM .

X H 2 5 }  & £ £ g = » S f c f e g r » ? »  * * *  »  «» d es ig n  o f  .

‘ ° u m bw « i d L i t 5 . d “ 8”  d ” “  " *

a llo y  w e ld in e  ro d  i g i ] L „  a ' ziJ5~2 W ).—Aihe u se  o f  a n  a lu m in iu m -

— Ł S f f i K U Ł  5 S R f ^ K £ t ! « S . s k “ *
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Gas W elding o£ Technically Pure  Nickel. I .  L . T u k a z in sk iy  (Avtogennoe 
Delo (Autogenous Practice), 1936, (6), 1 7 -18 ).— [ I n  R u ss ia n .]  T h e  n e e d  fo r 
p ro te c tio n  f ro m  o x id a tio n  a n d  su lp h u r  a b so rp tio n  is in d ic a te d . A s a  p ro te c tiv e  
flu x  • b o ric  a c id  5 0 , b o ra x  30 , s a l t  10, a n d  b a r iu m  c a rb o n a te  10%  m a y  be used . 
A n n e a lin g  a t  870 °-9 3 0 ° C. a f te r  w eld in g  is n ecessa ry , a ir  be in g  e x c lu d ed  — JN. A.

W elding Galvanized Iron . V . L . S age  (Industry and Welding, 1935, 7, 
(6), 2 0 -2 1 ).— T h e  c a rb o n -a rc  a n d  o x y -a c e ty le n e  p rocesses a re  describ ed . 
S . co n s id e rs  th e  c a rb o n -a rc  p ro cess  th e  q u ic k e s t a n d  m o s t s a t i s f a c t o r y O r .

Composite Bushings.  (Oxy-Acetylene Tips, 1 9 3 6 ,1 5 , (10), 231 -233).—
C o n n e c tin g -ro d  b e a rin g s  fo r  lu m b e r  lo co m o tiv es, fo rm e rly  o f  so b d  c a s t bronze, 
a re  n o w  m a d e  f ro m  a  s te e l she ll, c o a te d  w ith  b ro n ze  b y  th e  o x y -ace ty len e  
p ro cess , sh o u ld e rs  be in g  b u i l t  u p  to  h o ld  a  b e a r in g  su rface  o f  B a b b it t  m e ta l. 
T h e  co s ts  o f  re n e w a l h a v e  b e e n  v e ry  m u c h  re d u c e d  b y  th e  new  design .

 H .  W . (jt. x i.

Selecting the  H ard-Facing Alloy.  (Oxy-Acetylene Tips, 1 9 3 6 ,1 5 , (10),
2 2 6 -2 2 7 ).— H a rd -fa c in g  m a te r ia ls  a re  o f  th re e  ty p e s  : iro n -b ase  a llo y s ¡ non- 
fe rro u s  a llo y s o f  c o b a lt , ch ro m iu m , a n d  tu n g s te n ;  a n d  tu n g s te n  c a rb id e  m  
v a r io u s  fo rm s. T h e  c h a ra c te r is tic s  o f  e a c h  ty p e  a re  e x p la in e d  a n d  ty p ic a l 

a p p lic a t io n s  su g g e sted .— H . W . G . H .
The Oxwelding oi Non-Ferrous Metals and Stainless Steel. W . A . D u n c a n  

(Iron Steel Canada, 1 9 3 6 ,19, (3), 5 -1 1 ).— R e a d  b e fo re  th e  M o n tre a l C h a p te r , 
A m e ric a n  S o c ie ty  fo r  M eta ls . D esc rib e s  th e  p ro c e d u re  fo r  o x y -a c e ty le n e  
w eld in g  o f  p u re  a lu m in iu m  a n d  i t s  a llo y s, co p p e r, b ra s s  a n d  b ro n ze , b v e r d u r  
a n d  T e m p a lo y , M onel m e ta l  a n d  n ick e l, a n d  th e  1 8  : 8 s ta m le ss  stee ls. 
F o r  a lu m in iu m  a n d  i ts  a llo y s a  g o o d  f lu x  is re q u ire d , w ith  a  so ft, s lig h tly  
re d u c in g  flam e, a n d  a  filler ro d  o f  a lu m in iu m  o r a lu m im u m -s ih c o n  a lloy . F o r  
co p p er, t  n e u tr a l  o r  s lig h tly  re d u c in g  flam e issu e d  w ith  d eo x id ized  co p p e r filler 
ro d  a n d  n o  flux . F o r  b rasses a n d  b ro n zes, a  s lig h tly  o x id iz in g  flam e is th e  
b e s t  w ith  su ita b le  flu x , a n d , a s  in  th e  case o f  E v e rd u r , c o n tra c tio n  stresses a re  
to  b e  av o id ed . A  flu x  is a lw ay s u se d  fo r  M onel m e ta l, b u t  se ldom  w ith  p u re  
n ickel, ro d s  o f  th e  sa m e  co m p o sitio n  a s  th e  p a r e n t  m e ta l, a n d  sh g h tly  red u c in g  
flam e. S ta in le ss  s te e ls  re q u ire  a  filler ro d  co n ta in in g  a  s ta b iliz e r  su c h  a s
t i ta n iu m  o r co lu m b iu m  to  e lim in a te  w e ld  d e c a y . J .  E . N .

Ignition  Velocity and Flam e Capacity of Industrial Gases in  Combustion 
w ith Oxygen. H . B rü c k n e r , W . B e ch e r, a n d  E . M a n th e y  (Autogene Metall
bearbeitung, 1936, 29, (17), 2 5 7 -2 5 9 ).— T h e  flam e c a p a c ity  o f  a  g a s  is  sa id  to  
b e  a  m e a su re  o f  i t s  su ita b il i ty  fo r  u se  in  w eld ing , a n d  is d efined  a s  th e  h e a t 
d e v e lo p ed  in  u n i t  t im e  b y  a  B u n se n  flam e h a v in g  a  s ta n d a rd  size o t cone. 
I t  is d e te rm in e d  fo r  h y d ro g e n , c a rb o n  m o n o x id e , m e th a n e , a ce ty len e  p ro p an e , 
w a te r-g a s , a n d  to w n s’ gas . A ce ty len e  is sh o w n  to  h a v e  b y  f a r  th e  h ig h es t 
flam e c a p a c ity — th re e  tim e s  t h a t  o f  h y d ro g en . H . W . G . .

The Handling, Storage, and Proper Control of Compressed-Gas Cylinders.
F . R . F e th e r s to n  (Internat. Acet. Assoc. Proc., 1935, 3 b, 5 8 -0 3 ).— ft.

Prevention of W elding and Cutting Fires. C. D . A b b o t t  (Internat. Acet.
Assoc. Proc., 1935, 36, 50—57).— S. G . , ^

Contributions to the  H istory of Seams in  the Metal Fabric Industry . 1 r a n z  
H a s s m a n n  (Draht-Welt, 1936, 29, (25), 3 8 0 - 3 8 1 ) . - M e t h o d s  o f  j o m m g  m e ta l  
f a b r ic  a r e  r e v ie w e d ,  w i t h  b r i e f  r e f e re n c e  to. t h e  r e l e v a n t  g r o u p  o f  G e r m a n  
p a t e n t s .  T h e  p r o d u c t i o n  o f  s e a m s  b y  t h e  u s e  o f  w ire  o f  s p e c ia l  c o m p o s i t io n  
is  n o w  d e c l in in g  in  f a v o u r  o f  s o ld e r in g  o r  w e ld in g  p ro c e s s e s .— P .  M  O. R .

The Calculation of the Energy Consumed m  Resistance W elding, ivi. 
M a th ie u  (Arts et Metiers, 1936, 89, ( U l ) ,  1 6 ^ 1 6 6 ) . - A s u m m a r y  o f  th e  con 
clusions r e a c h e d  in  a  p re v io u s  a r tic le  (see M et.A b s .,1935, 2 , 636). P . M. C. R .

The Developments in  Arc W elding. E . S te m e r t  a n d  W . W . R e d d ie  (Iron 
and Steel Eng., 1936, 13, (1), 9 -1 2 ).— R e a d  a t  th e  A m e ric a n  I ro n  a n d  b tee l 
E le c tr ic a l E n g in e e rs ’ C o n v e n tio n , 1935.— S. G.
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A lternating Current A rc W elders. Iw a n e  S h ig y o  (Shibaura Review, 1934, 
13, (2), 8 5 -9 0 ).— [ I n  Ja p a n e s e .]  A f te r  a  d isc u ss io n  o f  th e  a d v a n ta g e s  o f  
e lec tr ic  w eld in g , a n d  e sp e c ia lly  o f  a .c . w e ld in g , S. d esc rib es  a  n e w  ty p e  o f  
a .c . w e ld e r t h a t  o p e ra te s  o n  th e  m o v in g  co il p r in c ip le  w ith o u t  a n y  ta p s  o n  th e  
se c o n d a ry  w in d in g  o f  th e  tr a n s fo rm e r . T h e  w eld in g  c u r re n t  c a n  b e  a d ju s te d  
co n tin u o u s ly  fo r  a  v e ry  w id e  ra n g e  b y  m e a n s  o f  a  sin g le  o p e ra t in g  h a n d le , a n d  
th e  w e ld e r  m a y  b e  d es ig n e d  fo r  re m o te  c o n tro l. T h e re  is n o  o b je c tio n a b le  
no ise  f ro m  co re  v ib ra tio n , a n d  l i t t l e  d a n g e r  f ro m  e lec tr ic  sh o ck . T h e  p rin c ip le  
o f  o p e ra tio n , c o n s tru c tio n , a n d  c h a ra c te r is t ic s  o f  th e  w e ld e r  a re  d isc u sse d  a n d  
t e s t  re su lts  a re  g iv en .— S. G.

The Jo in ting  of M aterials by  W elding. R . H . D o b so n  a n d  R . F .  T a y lo r  
(J. Roy. Aeronaut. Soc., 1936, 40, (309), 6 4 7 -6 5 7 ; d isc u ssio n , 6 5 7 -6 6 2 ).—  
S ee Met. Abs., th is  v o l., p . 42 0 .— L . A . O.

Modern Developments in  W elding. C. G . B a in b r id g e  (Aluminium and 
Non-Ferrous Rev., 1936, 1, (12), 5 6 7 -5 7 0 ; d iscu ssio n , 5 7 0 -5 7 2 ).— R e a d  
b e fo re  th e  I n s t i tu te  o f  E n g in e e rs -in -C h a rg e . A  l is t  o f  m e ta ls  a n d  a llo y s w hich  
c a n  b e  o x y -a c e ty le n e  w e ld ed  is fo llow ed  b y  a n  a c c o u n t o f  th e  a p p lic a t io n  o f  
th is  m e th o d  to  re p a ir in g  b ro k e n  p a r ts ,  rec la im in g  w o rn  p a r ts ,  re p la c in g  o b so le te  
o r  f a u l ty  p a r t s ,  a n d  p ip e -w e ld in g . T h e  d isc u ssio n  d e a lt  w i th  th e  c o m fo rt 
o f  t a n k  w eld ers , th e  w eld in g  o f  sh e e t a n d  o f  g a lv a n iz e d  p ip e , th e  filling  o f  p i t  
ho les , re p a irs  to  co p p e r f ireb o x  p la te s , th e  s t r e n g th  o f  w e ld ed  jo in ts ,  a n d  th e  
t ip p in g  o f  to o ls .— P . M . C. R .

The Influence of R esearch on W elding S ta n d a r d iz a t io n .  (Welder,
1936, [N .S .], 8 , (27), 8 4 0 - 8 4 2 ; a n d  Aluminium and Non-Ferrous Rev., 1936, 
1 , (6), 2 6 8 -2 7 0 ).— A  re v ie w  o f  th e  sco p e  o f  th e  p re s e n t  B r i t is h  S ta n d a rd  
S p ec if ica tio n s  r e la t in g  to  th e  m a te r ia ls ,  p ro c e d u re , a n d  w o rk m a n sh ip  u se d  
in  m a k in g  w e ld s  fo r  c o n s tru c tio n a l  p u rp o ses .— J .  C. C.

W elding R esearch  and Projects. F . C. L e a  (Mech. World, 1936, 99, 2 9 9 -  
301).— A b s tr a c t  o f  a  le c tu re  e n t i t le d  “  S o m e R e se a rc h e s  in  C o n n e c tio n  w ith  
W eld in g  g iv e n  a t  a  C onference  o n  W eld in g  a t  U n iv e r s i ty  College, S w an sea .

— F . J .

X X I.— IN D U ST PJA L  USES AND APPLICATIONS

(C o n tin u e d  f ro m  p p .  480-483 .)

*A Q uantitative Study of the  Im provem ent of Speculum  G ratings by the 
Application of A lum inium . A lfre d  B . F o ck e  (J. O-pt. Soc. Amer., 1936, 26, 
(6), 235-237).-— R e a d  b e fo re  t h e  A m e ric a n  P h y s ic a l S o c ie ty . T e s ts  m a d e  
on  a  c le a n  c o n cav e  sp e c u lu m  m e ta l  g ra t in g  sh o w  t h a t  i f  th e  su rfa c e  is c o a te d  
w ith  a lu m in iu m  b y  e v a p o ra tio n , th e  t im e  re q u ire d  to  o b ta in  a  p h o to g ra p h  o f  a  
sp e c tru m  is re d u c e d  b y  a  f a c to r  w h ic h  is  th e  r a t io  o f  th e  re flec tio n  coefi. o f  
a lu m in iu m  to  t h a t  o f  th e  sp e c u lu m  m e ta l .  T h e  sp e ed  o f  th e  o rig in a l g ra t in g  
w as in c re a se d  b y  th e  fo llow ing  a m o u n ts  : 4077  A ., 4 5 %  ; 3341 A ., 8 0 % ;  
2536  A ., 1 7 0 % . I n  p re lim in a ry  te s ts ,  th e  o b se rv e d  in c re a se  in  sp e e d  w as 
v e ry  m u c h  g re a te r  th a n  is in d ic a te d  b y  th e s e  v a lu e s , sin ce  th e  in i t ia l  te s ts  w ere  
m a d e  b e fo re  th e  g ra t in g  h a d  b e e n  su ffic ien tly  c lean e d .— S. G.

A lum inium  for Packing Jo in ts in  Tubes. J o h .  R e ip r ic h  (A lu m in iu m , 
1936, 18, (10), 5 1 9 -5 2 2 ).— S o ft a lu m in iu m  w oo l h a s  p ro v e d  s a t is fa c to ry  fo r  
p a c k in g  p ip e  jo in ts  in s te a d  o f  le a d . T h e  m e ta l  su rfa c e s  a re  f irs t  c o a te d  
w ith  b i tu m e n , th e  g a p s  th e n  filled  w ith  a lu m in iu m  w oo l w h ic h  is t ig h t ly  
r a m m e d  in , a n d  fin a lly  a  la y e r  o f  b i tu m e n  is a p p lie d  o v e r  th e  a lu m in iu m .

Alum inium  and Rubber. R . T . G rieb lin g  (Rubber Age (N .Y . ), 1936, 39, 
2 7 3 -2 7 5 ;  O. Abs., 1936, 30, 7382).— A  rev iew  o f  p re se n t  d e v e lo p m e n ts  in  th e  
use o f  a lu m in iu m  a n d  ru b b e r  in  c o m b in a tio n  in  fa b r ic a te d  a r tic le s , a n d  o f  
a lu m in iu m  in  p ro cess in g  e q u ip m e n t in  th e  ru b b e r  in d u s try .— S. G.
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Screws and Threads of Light Metal. F . P a c h tn e r  (Maschinenbau, 1936,
15 C15/16) 441).— L ig h t  m e ta l  w ood-screw s sh o u ld  h e  g iv e n  a n  ox id e  coating  
b y  th e  M .b ’.V . p ro cess a n d  th e n  c o a te d  w ith  L a n o lin  b efo re  u se . T h e  th re a d  
sh o u ld  b e  free  f ro m  s h a rp  e d g e s ; i t  c a n  b e  ro lle d  in .— v . u .

Alum inium  Standards for the E lectrical Industry. — -  (A lum in ium  
1936 18 (9), 4 3 8 ^ 4 0 ) .— D IN  spec ifica tio n s a re  g iv en  fo r a lu m in iu m  w ires, 
rods,’ tu b e s , a n d  o th e r  p ro d u c ts  u se d  in  th e  e lec tr ica l in d u s try . A . R . ■ 

A lum inium  in  the  Construction of Rotors for A lternating Current Motors. 
_  M u lln e r  (A lu m in iu m ,  1936, 18, (7), 3 0 5 -3 0 6 ) - S e v e r a l  ty p e s  o f  
a lu m in iu m  ro to r  a re  i l lu s t r a te d  a n d  b riefly  d escrib ed . A . K . r \

A rrangem ent of A lum inium  B us-B ars for Heavy Currents. H . H . J o h a n  
(V .D .E . Fachberichte, 1935, 7 1 -7 3 ;  d iscussion , 7 3 -7 4 ).—

Electric In terrupters. J .  B a lly  (Rev. A lu m in iu m ,  1936, 13, (82), 2 5 1 -  
2 5 6 ).— D escrib es th e  u se  o f  D u ra lu m in  a n d  A lp a x  m  th e  c o n s tru c tio n  o f
electrical h ig h -te n sio n  in te r ru p te r s  a n d  s h o r t  c ircu its .— J  . H .  W.

A lum inium  in  Tool M anufacture.  (M achine moderne, 1936, 30, (33o),
4 6 9 -4 7 1 ).— O n  a c c o u n t o f  its  s tr e n g th  a n d  lig h tn ess , a lu m in iu m  is in creasin g  y  
u se d  in  th e  m o u n tin g  o f  to o ls , e sp ec ia lly  th o se  w h ich  a re  o v e rh u n g  o r  w hich  
h a v e  a  r a p id  fo rw a rd  a n d  b a c k w a rd  s tro k e . O th e r  a p p lic a tio n ^ a re ^ d e ^ c n b e d .

Shops and Stores : Presentation  and Alum inium . J .  D u m o n te t  (Rev  
A lu m in iu m  1936, 13, (78), 6 5 - 8 0 ) .— D escrib es th e  u se  o f  a lu m in iu m  alloys, 
n o ta b ly  S tu d a l  (a h im in iu m -m a n g a n e se -m a g n e s iu m ), A lm as iliu m  (m agnesium  
1, silica  1 -2 % ), a n d  D u ra lin o x  (7 %  m ag n es iu m ), m  sh o p  f ro n ts  a n d  rMvags.

A lum inium  in  O rnam ental Metal W ork. -------- (A lu m in iu m  and Non-
Ferrous Rev. 1936, 1, (12), 5 6 1 - 5 6 2 ).— A lu m in iu m  a n d  D u ra lu m in  a re  m u ch  
u se d  in  o rn a m e n ta l  w o rk , th e  fo rm e r  m a in ly  as sh e e t a n d  th e  l a t t e r  m  ra ik n g s  
a n d  fram es . D es ig n  is in flu en ced  b y  th e  d e s n a b il i ty  o f  av o id in g  so ldering  
a n d  b y  th e  “  d ra g  ”  o f  th e  m a te r ia l . A nod ic  t r e a tm e n t  re n d e rs  a  p leas in g

ra n g e  o f  co lou rs a v a ila b le .— P . M . C. R . _  . „  . .
Precision Instrum ents. Calculating, Adding, and Registering Machines.

(R ev A lu m in iu m ,  1936, 13, (83), 3 2 5 - 3 3 0 ) . - D e s c n b e s  t h e  a c t i o n  o f  
c a l c u la t in g  m a c h in e s  a n d  t h e  u s e  o f  a lu m in iu m  a n d  m a g n e s iu m  a n d  t h e i r

a llo y s in  th e i r  co n s tru c tio n — J .  H . W . . . ,7Q,
Rod and Line Fishing Gear. J .  B a lly  (Rev. A lu m in iu m , 1936, 13, (79), 

1 1 1 - 1 1 7 ).— D esc rib e s th e  u se  o f  a lu m in iu m  fo r  fish ing  ro d s  a n d  acccssOTies^

New A ntifriction Alloys Containing Al- Z n-P b . V . B iro li (A llum im o, 1936, 
5  (4 ) 144-145).— D esc rib e s  n ew  ty p e s  o f  a n tif r ic t io n  a llo y s, co n ta in in g
a lu m in iu m , z in c , a n d  le a d , w h ich  ca n  b e  s u b s t i tu te d  fo r  tm -b a se  alloys a n d

M aterials and Methods of Joining Used in  Strong Light Structures (Aircraft).
R . H . H o b ro c k  (Daniel Guggenheim A irsh ip  In s t., Report on A irship ' P 0™™, 
1935, 6 4 -8 8 ;  a n d  (su m m a ry )  Light M etals Research, 1936, 5, (7), l M - i o / .  
B ull. B .N .F .M .R .A . ,  1936, (91)).—A  g en e ra l d iscu ssio n , re fe rr in g  to  
ty p e s  o f  s t r u c tu r e  o f  a e ro p la n e  s p a r s ;  v a lu e  o f  e n d u ra n c e , c reep , d am p in g  
c a p a c ity , & c., d a ta  fo r  th e  p re d ic tio n  o f  th e  b e h a v io u r  o f  m a te r ia ls  in  
s e rv ic e ; a n d  fa tig u e  b e h a v io u r . Som e n o te s  a re  g iv e n  o n  th e  effect of 
h e a t- t r e a tm e n t  o n  a lu m in iu m  alloys. E le c tr ic  sp o t-  a n d  seam -w eld ing  a re  
d isc u sse d ; I I .  fa v o u rs  th e  l a t t e r  fo r a irc ra f t  s tru c tu re s .—jS. hr.

Metallurgy in  A ircraft Engine Construction. R . C. M oore (Ganad. Chem. 
and M et., 1936, 20, (3), 8 1 -8 2 ) .— T h e  p ro p e rtie s  o f  s te e ls  a n d  lig h t a lloys used  
in  ae ro -en g in e  c o n s tru c tio n  a re  b riefly  describ ed . A . R . P .

Spread and Results of L ight Metal Applications m  Railway Travel. B. 
R e id e m e is te r  (A lu m in iu m ,  1936, 18, (10), 4 9 5 ^ 9 8 ) . - A  lis t is g iven  o f  a ll th e

S S
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r e g u la r  t r a in s  b u i l t  o f  l ig h t  m e ta l  a llo y s  a n d  n o w  ru n n in g  th ro u g h o u t  th e  
w o rld  w ith  p a r t ic u la rs  o f  th e i r  c o n s tru c tio n  a n d  p e rfo rm a n c e .— A . R . P .

Successive Stages in the Use of A lum inium  Alloys in  Rolling-Stock Con
struction. [ J .]  L a n c re n o n  (M onthly  B ull. In ternat. Railw ay Congress Assoc., 
1936, 18, (10), 1067-1071).— T h e  in c rease  in  th e  w e ig h t o f  ro llin g  s to c k  
n e c e s s i ta te d  b y  m o d e m  re q u ire m e n ts  fo r  c o m fo rt a n d  sa fe ty  h a s  b e e n  re d u c e d  
b y  th e  u se  o f  a lu m in iu m  a n d  l ig h t  a llo y s in  coach  c o n s tru c tio n . L . tra c e s  
d e v e lo p m e n ts  in  F ra n c e , G e rm a n y , G re a t  B r i ta in , a n d  th e  U .S .A . in  th e  use  
o f  l ig h t  m e ta l  sh e e t, ca s tin g s , a n d  fo rg in g s , a n d  fina lly  re fe rs  to  th e  w elded  
c o n s tru c tio n  m a d e  possib le  b y  th e  u se  o f  a n  a llo y  c o n ta in in g  7 %  o f  m ag n es iu m .

— P . M . C. R .
M odem  R ailw ay Trains in  the U nited States, 1936. E . I s d a h l  (A lu m in iu m ,  

1936, 18, (10), 4 8 9 -4 9 4 ).— M o d e rn  A m e ric a n  s tre a m lin e d  t r a in s  c o n s tru c te d  
e i th e r  w h o lly  o r  p a r t ly  o f  a lu m in iu m  a llo y s a re  d esc rib ed . A ll-a lu m in iu m  
c o n s tru c tio n  sa v es 30—1 0 %  in  th e  w e ig h t o f  th e  t r a in . T h e  “  N ew  H a v e n  
C o m et ”  h a s  a  d e a d w e ig h t o f  o n ly  7 2 0  k g . p e r  p assen g er. N u m e ro u s  
i l lu s tr a t io n s  a re  in c lu d e d .— A . R . P .

New Light Metal Passenger Vehicles of the  Milan T ram w ay System. 
In d u s tr ie a b te i lu n g  d es L a u ta w e rk s  (A lu m in iu m , 1936, 18, (10), 4 9 9 -5 0 0 ).—  
C o n s tru c tio n  a n d  p e rfo rm a n c e  d e ta i ls  a re  g iv en .— A . R . P .

The A rticulated T rain  of the Compagnie du Chemin de Fer du Nord. J .  
L a n c re n o n  (Rev. A lu m in iu m ,  1936, 13, (83), 3 0 1 -3 0 6 ).— D escrib es th e  u se  o f  
a n  a lu m in iu m  a llo y , M .G .7  (D u ra lin o x  H 734), c o n ta in in g  7 %  m ag n es iu m , in  
th e  c o n s tru c tio n  o f  a r t ic u la te d  ra ilw a y  coaches. T h e  b re a k in g  s t r e n g th  o f  th is  
a llo y  %• 36  k g ./m m .a, th e  y ie ld -p o in t 18 k g ./m m .2, a n d  th e  e lo n g a tio n  >  1 8 -  
2 2 % . B e n d in g  a n d  d e e p -d ra w in g  a re  ca rr ie d  o u t  a t  375°—425° C. T h e  use  
o f  o th e r  l ig h t  a llo y s  fo r  d if fe re n t p a r t s  o f  th e  t r a in  a re  d esc rib ed .— J .  H . W .

The Capacity of Rope Railw ays for Passenger Transport. A d.-M . H u g  
(Rev. A lu m in iu m ,  1936, 13, (78), 6 1 -6 4 ).— T h e  c a p a c ity  o f  ro p e  ra ilw ay s  
d e p e n d s  o n  th e  w e ig h t t h a t  c a n  b e  c a rr ie d , th e  sp e ed  a t  w h ich  th e  c a rs  c a n  ru n , 
a n d  th e  fa c ilitie s  fo r  c lea rin g  th e  te rm in a l  s ta tio n s . T h e  use  o f  a lu m in iu m  
a llo y s  a n d  re d u c tio n  o f  th e  d e a d w e ig h t in crease  th e  c a p a c ity  in  th e  f irs t 
tw o  re sp e c ts , th e  e x t r a  in i t ia l  co s t b e in g  ju s tif ie d  b y  th e  low er ru n n in g  costs 
p e r  p a sse n g e r  c a rr ie d .— J .  H . W .

The L ight Metals for Trucks, Trains, Ships. ------  (Metal Progress, 1936,
29, (4), 3 3 -3 4 ).— A  su rv e y  o f  th e  in creas in g  a p p lic a tio n s  o f  a lu m in iu m  a n d  
m a g n e s iu m  in  th e  t r a n s p o r t  se rv ices .— P . M. C. R .

A lum inium  Connecting Rods. R . L . T em p lin  (Mech. E ng ., 1936, 58, (3), 
1 6 9 -1 7 0 ; d iscu ssio n , (7), 4 5 8 -4 5 9 ; a n d  (su m m ary ) Light M etals R ev., 1936, 
2, (20), 3 4 3 -3 4 6 ).— T h e  m e c h a n ic a l p ro p e rtie s  o f  a n  a lu m in iu m  a llo y  co n 
ta in in g  c o p p e r 4-4, s ilicon  0-8 , m a n g a n e se  0 -75%  a re  t a b u la te d  in  th e  fo rg ed  
co n d itio n  fo r  v a r io u s  o r ie n ta t io n s , a n d  s tre s s -d is tr ib u tio n  d ia g ra m s  cov erin g  
3 co n d itio n s  o f  lo a d in g  a r e  re p ro d u c e d  fo r m o d els  o f  co n n ec tin g  ro d s  o f  
2 d es ig n s u se d  in  lo co m o tiv e  w o rk . I n  d iscussion , W. F . K iesel w rite s  t h a t  
th e  sm a ll sp a ce  g e n e ra lly  a v a ila b le  fo r  c o u n te rb a la n c e  fa v o u rs  th e  u se  o f  
l ig h t  m e m b e rs , a n d  re fe rs  to  th e  en c o u ra g in g  re su lts  o b ta in e d  in  se rv ice  te s ts  
w ith  lig h t  a llo y  ro d s  o f  s u ita b ly  m od ified  design .— P . M. C. R .

Increasing the  H eat Stability of P iston  Heads. O tto  S te in itz  (M aschinenbau, 
1936, 15, (17 /18 ), 5 0 9 -5 1 0 ).— T h e  s ta b il i ty  o f  p is to n s  is im p ro v e d  b y  m a k in g  
th e  h e a d  o f  “  Y  ”  a llo y  a n d  th e  s h a f t  o f  E .C .124  a llo y . B o th  a llo y s a re  c a s t 
o n e  a f te r  th e  o th e r  u n d e r  su c h  co n d itio n s  t h a t  a  n a r ro w  s tro n g ly  w eld ed  
jo in t  is  o b ta in e d .— v . G .

Light M etal M otor Lorries and  Trailers. M . K o en ig  (A lu m in iu m ,  1936, 
18, (10), 5 0 0 -5 1 0 ).— A n  il lu s tr a te d  a r tic le  sh o w in g  th e  c o n s tru c tio n  o f  th e  
v eh ic le s  a n d  th e i r  co m p o n e n ts .— A . R . P .
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T he G régoire  M otor-C ar w ith  A lpax B odyw ork . A . C h a rm eil (Rev. 
A lu m in iu m ,  1936, 13 , (82), 2 5 7 -2 6 0 ).— D escrib es th e  use  a n d  a d v a n ta g e s  o f  
A lp a x  in  th e  m a n u fa c tu re  o f  F re n c h  a u to m o b ile  b o d y w o rk .— J .  H . W .

M otor O m nibuses of th e  1936 Type of th e  Société des T ran sp o rts  en  C om m un
de la  R ég ion  P a ris ien n e .  (Rev. A lu m in iu m ,  1936, 13, (83), 317 -3 2 4 ).—
T h e  u se  o f  lig h t  a llo y s in  th e  co n s tru c tio n  o f  m o to r  o m n ib u ses in  P a r is  a n d  
th e  sa v in g  in  w e ig h t th e re b y  effec ted  a re  d isc u sse d .— J .  H . W .

O n a  F ew  R e c e n t A p p lica tions of L ig h t A lloys in  M otor-Cycle C onstruc tion .
G . P ia n ta n id a  (A llum inio , 1935, 4, (2), 9 2 -9 5 ).— A  b rie f  rev iew  o f  re c e n t 
d e v e lo p m e n t o f  l ig h t  a llo y  p a r ts  in  m o to r-cy c le  c o n s tru c tio n  in  I t a ly  a n d  
a b ro a d . S p ec ia l m e n tio n  is m a d e  o f  a  B r it ish  cy lin d er b a r re l  c a s t  in  “  Y  ”  
a llo y , fo r  u se  w ith o u t  lin e r .— J .  K .

R e m o v a l of R a d io  In te rfe re n c e  w ith  A lu m in iu m  F oil. B . U n g e r  
(A lum in ium ,  1936, 18, (9), 446).— A h im in iu m  fo il t r e a te d  to  p re v e n t  m o is tu re  
c o n d e n sa tio n  m ak es  a n  e x c e lle n t in s u la to r  fo r  th e  v a r io u s  c o m p o n en ts  o f  
ra d io  se ts  ; ex am p les  a re  g iv en .— A . R . P .

P a in ts  C on ta in in g  A lu m in iu m  P ow der. H . R a b a té  (Rev. industrielle, 
1936, [N .S .], (174), 1 7 7 -1 8 0 ; (176), 2 7 7 -2 7 9 ; (179), 3 73 -376).— A n  a c c o u n t 
o f  th e  v a r io u s  m e th o d s  o f  p ro d u c in g  a lu m in iu m  p o w d er, a n d  th e  p re p a ra t io n  
a n d  p ro p e rtie s  o f  p a in ts  c o n ta in in g  su sp en sio n s o f  th e  p o w d er in  v a r io u s  
m ed ia . T h e  calo rific , o p tic a l, a n d  co rros io n -res is tin g  v a lu es  o f  th e  sev era l 
classes o f  p a in ts  a re  d isc u sse d  a t  le n g th .— J .  E . N .

C r-F e  A1 Co A lloys as R e sis tan c e  E le m en ts  in  E lec tric  H ea tin g . H . v o n  
K a n tz o w  (Congrès Internat. A p p l. Électrocalorifiques (Preprint), 1936, 9 p p . ; 
B ull. B .N .F .M .R .A . ,  1936, (91)).— [ In  G erm an .]  A n  a c c o u n t o f  th e  p ro p e rtie s  
a n d  uses o f  a llo y s o f  th e  K a n th a l  ty p e .— S. G.

U tiliza tio n  of Copper an d  Copper A lloys. W m . G. S ch n e id er (M ineral In d .,
1935, 44, 149 -155).— A  rev iew . T a b le s  a re  g iv en  fo r  sh ip m e n t o f  b ra ss  a n d  
b ro n ze  in g o ts  (U .S .A .) ; p r ices (a ll N ew  Y o rk ) o f  b ra ss  in g o ts , co p p er p ro d u c ts , 
b ra s s  p ro d u c ts , seam less tu b e , a n d  seam less p ip e  ; e s tim a te d  use  o f  co p p er in  
U .S .A . ; re fin ed  co p p e r s ta tis t ic s  (N . a n d  S. A m erica) ; de liv eries  o f  co p p er b y  
refineries ; a n d  p e r  c a p ita  co n su m p tio n  o f  co p p e r o f  v a r io u s  n a tio n s .— S. G.

T he C ontro l of th e  Use of Copper by B u ild ing  A u th o ritie s . P ru ss ia n  
M in is try  o f  F in a n c e  (Bauverwaltung, 1935, 55 , (40), 8 0 0  ; Build . Sci. Abs.,
1936, 9, 11).— A  m in is te r ia l  d ecree  o f  S e p t. 19, 1935, req u ire s  bu ild in g  
a u th o r i t ie s  to  n o tify  cases o f  n o n -o b se rv a n c e  o f  th e  re g u la tio n s  o f  1934 a n d  
1935 re la t in g  to  re s tr ic tio n s  o f  th e  u se  o f  c e r ta in  m e ta ls  fo r b u ild in g  p u rposes. 
A n  e x t r a c t  is  g iv en  re fe rr in g  to  c o p p e r a n d  i ts  a llo y s a n d  to  n ick e l a n d  its  
a lloys. T h ese  m e ta ls  m a y  b e  u se d  fo r  su rface  c o a tin g s  and. l ig h t  p la tin g s . 
P u rp o se s  fo r  w h ic h  th e y  a re  fo rb id d e n  a re  e n u m e ra te d .— S. G.

E le c tric ity  Supply a n d  th e  P ro b le m  of Copper S hortage . W . B olling  
( V .D .E . Fachberichte, 1935, 5 3 -5 5 ;  d iscu ssio n , 5 5 -5 6 ;  Sci. A bs., 1936, [B |, 
39 , 238).— B . d iscusses th e  p o ss ib ility  o f  a d o p tin g  v a r io u s  m e th o d s , su ch  as 
th e  m o re  in te n se  lo ad in g  o f  e x is tin g  n e tw o rk s , in  o rd e r  to  cope w ith  th e  
s i tu a t io n  c re a te d  b y  th e  d ecrees r e s tr ic tin g  th e  u se  o f  co p p er.— S. G.

U n suspected  Copper in  D om estic  W a te r  Supplies.— II. D a v id  W . H o rn  
(Am er. J .  Pharm ., 1936, 108, 3 2 0 -3 2 3 ; C. Abs., 1936, 30, 7737).— Cf. Met. 
A bs., 1934, 1, 638. T h e  f in d in g  o f  u n su sp e c te d  c o p p e r in  d o m es tic  supp lies 
t h a t  m a k e  u se  o f  co m b in ed  a ir  a n d  w a te r  p u m p s  a lo n g  w ith  co p p e r p ip es  is 
r e i te ra te d . A  sim p le  t e s t  fo r  su c h  d o m es tic  su p p lies  is  g iv en .— S. G.

S pecifications fo r L ocom otive F irebox  Copper.  C h a n  (M onthly Bull.
Internat. Railw ay Congr. Assoc. (English E dn .), 1936, 18, (10), 1091-1097).—  
F ro m  Rev. gén. Chemins de Fer, 1936, 55, (5), 331 -3 3 8 . See M et. Abs., th is  
v o l., p .  280.— S. G.

P roposed  R ev ision  Q Q -B -691  F ed e ra l S pecification  fo r B ronze  C astings. 
 (Met. In d . (N . Y .),  1936, 34, (8), 2 8 8 -2 9 0 ).— L . A . O.
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The M anufacture of Alloys for H igh W ater Pressure. -------  (Giesserei-
Praxis, 1936, 57, (37 /38 ), 4 0 7 -4 0 9 ).— T h e  fo llow ing  a llo y s a re  re co m m en d ed  
a s  h ig h  p re ssu re  b r o n z e s : (1) c o p p e r  84 , t i n  7, z in c  8, p h o sp h o r-c o p p e r  1 % , 
fo r  f itt in g s  u p  to  150 a tm . w a te r  p r e s s u re ; (2) c o p p e r 83, t i n  6-5, z in c  8, 
n ick e l 1-5, p h o sp h o r -c o p p e r  1 % ;  th is  a llo y  is su p e rio r  to  (1), b e in g  fin e r  
g r a in e d ; i t  c a n  b e  u se d  fo r  u p  to  2 0 0  a tm . w a te r  p re ssu re  o r  100 a tm . o x y g en  
p re s s u re ;  (3) c o p p e r  84, t i n  10, z in c  2 , n ic k e l 3, p h o s p h o r -c o p p e r  1 % , fo r 
u p  to  3 0 0  a tm . w a te r  p re ssu re  a n d  2 0 0  a tm . o x y g en  p re ssu re . T h e  p u re s t  
m e ta ls  m u s t  h e  u se d  in  m a k in g  u p  th e se  a llo y s , th e  n ic k e l b e in g  a d d e d  a s  a  
5 0  : 5 0  c o p p e r -n ic k e l a llo y . D e ta i ls  o f  m e ltin g  a n d  p o u r in g  th e  a llo y s a re  
g iv en .— J .  H . W .

Bronzes in M achine Construction. J o h n  D . W a ts o n  (M etallurgia, 1936, 
14, 1 73-174).— V a rio u s  g ra d e s  o f  b ro n zes  in c lu d in g  s t r a ig h t  c o p p e r - t in  b ro n zes, 
p h o sp h o r-b ro n z e , s il ic o n -b ro n z e , a n d  n ic k e l-b ro n z e s  a re  d isc u sse d  in  re la tio n  
to  th e i r  v a lu e  fo r  v a r io u s  fo rm s  o f  m a c h in e  c o n s tru c tio n . C o n s id e ra tio n  is 
a lso  g iv e n  to  th e i r  re s is ta n c e  to  co rro s io n , w h e n  u se d  fo r  ch em ica l p la n t  a n d  
oil m a c h in e ry , a n d  to  th e i r  s t r e n g th  a t  h ig h  te m p e ra tu re s  w h e n  u se d  fo r  v a lv e  
p a r t s .— J .  W . D .

Spindle Bearings for High-Speed M achine Tools. G. S ch les in g e r (M achine  
moderne, 1936, 30, (334), 4 3 3 -4 3 6 ; (335), 4 8 1 -4 9 0 ).— N u m e ro u s  d es igns fo r 
f r ic tio n  a n d  b a ll-b e a r in g s  a re  i l lu s tr a te d  a n d  d esc rib ed . T h e  fu n c tio n  o f  
b e a r in g  m e ta ls  is  d isc u sse d , a n d  ( in  th e  seco n d  p a r t )  a n  a c c o u n t is  g iv e n  o f  
C a ro  b ro n z e  (c o p p e r 91-2, t i n  8-5, p h o sp h o ru s  0 -3 % ), th e  m ech an ica l p ro p e rtie s  
o f  w h ic h  a re  su m m a riz e d . A  g r a p h  c o rre la te s  th e  coeff. o f  f r ic tio n , p re ssu re  
p e r  u n i t  a re a , to t a l  lo a d , a n d  su rface  te m p e ra tu re  o f  th e  jo u rn a l  in  C aro  b ro n ze  
b e a r in g s  w ith  d if fe re n t sp e ed s  o f  w o rk in g .— P . M . C. R .

Bearings T hat Need Not Be Oiled. -------(M achinist (E u r . E dn .),  1936, 80,
(22), 490—493).— O ilite  b e a r in g s  h a v e  e i th e r  a  g ra p h ite  b ro n z e  o r  a  sp onge 
iro n  b a s is  w ith  3 5 %  o f  oil. T h e  o p e ra tio n s  in  th e  m a n u fa c tu re  a r e :  (1) 
m ix in g  in  a  tu m b lin g  b a r re l,  (2) fo rm in g  o r  b r iq u e tt in g  in  b o th  m e c h a n ic a l 
a n d  h y d ra u lic  p re sses , (3) h e a t - t r e a tm e n t ,  a  s in te r in g  o p e ra tio n , in  w h ich  
th e  b r iq u e t te  is m a d e  ju s t  h o t  en o u g h  to  m e lt th e  t i n  a n d  fo rm  b ro n ze , (4) 
im p re g n a tin g  w ith  o il b y  so a k in g  in  o il fo r  a b o u t 10 m in u te s  a t  225° P . (110°
C .), (5) fin ish  siz ing  o n  m e c h a n ic a l p resses. I t  is  c la im ed  t h a t  th e se  b ea rin g s  
h a v e  a  r e la t iv e ly  lo w  coeff. o f  f r ic tio n , low  w e a r f a c to r ,  a n d  p e rm it  o f  h ig h  
u n i t  p re ssu re s .— J .  H . W .

Nickel in  A m erican Bronze Alloys. -------  (M et. In d .  (L o n d .), 1936, 49,
(17), 4 0 7 ^ 0 9 ) .— B ro n z e s  c o n ta in in g  n ick e l a d d itio n s  a re  in c re a s in g ly  em p lo y ed  
in  th e  U .S .A ., e sp ec ia lly  fo r  c a s t  a n d  p re ssu re -c a s t p ieces, e x a m p le s  o f  w h ich  
a re  i l lu s tr a te d . C o m p o s itio n s  a n d  m e c h a n ic a l p ro p e r t ie s  a re  g iv e n  fo r  se v e ra l 
a llo y s  o f  b o th  ty p e s .— P . M . C. R .

B ritish S tandard Specification for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content 61-5 P er Cent. M inim um  and U nder 64 Per Cent. M aximum
(Up to and Including 3 S.W .G. (0’252 in.) Thick). ------  (B rit. Stand. In s t.,
N o . 265, 1936, 15 p p .) .— R e v is io n  o f  a  spec ifica tio n  issu e d  in  1926 u n d e r  th e  
t i t le  o f  “  B ra ss  S h e e t a n d  S tr ip  fo r  E n g in e e rin g  P u rp o se s  ”  a n d  in  1928 
(rev ised ) a s  “  61 /3 9  B ra ss  S h e e t a n d  S tr ip .” — S. G.

B ritish S tandard Specification for Cold-Rolled B rass Sheets, Strip, and Foil, 
Copper Content 64 P er Cent. M inim um  ; 67 Per Cent. M axim um  (Up to and 
Including 3 S.W.G. (0'252 in.) Thick). —  (B rit. Stand. In s t . ,  N o . 268, 1936, 
15 p p .) .— R e v is io n  o f  a  sp e c ifica tio n  issu ed  in  1926 u n d e r  th e  t i t le  “  B e s t  B rass  
S h e e t a n d  S tr ip  ”  a n d  in  1928 (rev ised ) a s  “  6 5 /35  B ra ss  S h e e t a n d  S tr ip .” — S. G.

British Standard Specification for Cold-Rolled Brass Sheets, Strip, and Foil, 
Copper Content W ith in  R ange 6 8  P e r Cent. M inimum  and 72 Per Cent.
M axim um  (Up to and Including 3 S.W.G. (0-252 in.) Thick). ------- (B rit.
S tand . In s t . ,  N o . 267, 1936, 15 p p .) .— R e v is io n  o f  a  sp e c ifica tio n  f irs t  issu ed  in
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1926 u n d e r  th e  t i t le  “  C a rtr id g e  B ra s s  S h e e t a n d  S tr ip  ”  a n d  in  1928 (revised) 

(0-2*2, in  'i Thick)  (B rit. Stand. In s t.,  N os . 711-713, l^ a o ,  l o  p p .) .

! Ä S  B S Ä S ,  ¿ 5 Ä * . Ä  Ä Ä J K Ä
s ilv e r  a llo y s, a n d  o f  th e ir  p re p a ra tio n , h e a t- t r e a tm e n t ,  so ldering , a n  p n  p  

aPf On S to d a rd s  t o r A ^ s  for P rin ting  M achines and Methods of Testing

2-0 -j- 0-2 ; T y p o g ra p h , 12*0 ±  0*2,3-0  ±  0 ’2 , M o n o ty p e  , PVpPp’fi n-20/  in
M o n o ty p e  i t  15-0 ±  0-5 , 5-0 ±  0-3. Im p u rit ie s  sh o u ld  n o t  ex ceed  2 ;0
th e  f irs t  th re e  a n d  0 -5 %  in  th e  l a s t  tw o  a U c ^ - N . A  a n d

Lead Pipes as a  Source of Lead iin D n n t o g  W ater

S S f Ä ' i S S Ä Ä f t i S Ä  o f  C ra te r  re m a in in g  in  p ip es 

Builders' Consultative Board, Report N o . 7 , 1936, 28 p p ., , d  j

ô b i " L .  o n  m o d e r n t r e n d s  in

. ? = ,  - d  ™ , o .  p i p -  . » d  

fo r  s a n i ta ry  p u rp o se s  & c . - S ^ h  Conditions.  (Dutch

Æ 5 S  Ï Ï  S  n ^ T h e
c o rro s io n -re s is tan ce  o f  te l lu r iu m - le a d  a re  f c W r f  H  *  £  sh o r t

■ T S W f t ï ï ï S S î f Î m ^  " £  t i t t ’ ï
^«fcm obO e, 1936, 9, (1), 3 -7  ; d iscu ssio n , 7 -9 ) .— See J f d .  A te ., P

^  R e c e n t  Developments in the  1Metallurgy^ n^ W 9f | n95fZ s  a  AU° yS‘
R o b e r t  C. S ta n le y  (Sheet M etal In d .,  !93 6 , 10, ( - A  "  K an tro  T a k e m u ra  

Nickel Alloys in Diesel — J apanes e . ]

R .R . a llo y . T h e  co m p o sitio n s o f  th e  a lloys u se d , w ith  th e  n u m  er
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e x is tin g  official sp ec ifica tio n s , a re  ta b u la te d ,  a s  a re  tb e  v a r io u s  p a r t s  o f  th e  
en g ine  a n d  th e  m a te r ia ls  em p lo y e d . A n  i l lu s t r a te d  a c c o u n t o f  D iese l a n d  
ra i lc a r  u n its  a n d  m a te r ia l  is  a p p e n d e d .— P . M . C. R .

E lec tric  H e a t-R e s is tin g  A lloys in  J a p a n . Y o n o su k o  M a tsu n a g a  (Japan  
N ickel R ev., 1936, 4, (2) 3 0 0 -3 1 0 ).— [ I n  E n g lish  a n d  Ja p a n e se .]  A  rev iew  o f  
th e  p ro p e rtie s  a n d  uses o f  th e  a llo y s  u se d  fo r  re s is ta n c e  h e a tin g  in  J a p a n .

— R  G
N ic k e l- Iro n  A lloys. T h e ir  A p p lica tio n  in  E le c tric a l E n g in e e rin g  N  W

M c L ach la n  (Electrician, 1936, 117, (3039), 2 4 9 -2 5 2 ).— M e th o d s o f  m e a su rin g  
th e  m a g n e tic  c h a ra c te r is t ic s  o f  h ig h  p e rm e a b il i ty  a llo y s  a re  d isc u sse d  a n d  
ty p ic a l  cu rv e s  g iv e n  fo r  P e rm a llo y  C a n d  M u m e ta l u n d e r  co n d itio n s  o f  d .c . 
a n d  a .c . m a g n e tiz a tio n . T h e  a p p lic a t io n  o f  th e s e  a llo y s  in  su b m a rin e  cab le  
m a n u fa c tu re , a s  m a g n e tic  sc reen s a n d  fo r  th e  co res o f  in te rv a lv e  a n d  c u r re n t  
tra n s fo rm e rs , is  d isc u sse d .— J .  C. C.

P re c is io n  o i L e n g th  C om parisons w ith  I n v a r  W ires. C. O lta v  (B u ll 
qeodteiquc, 1936, 50, 167-1 7 2 ).— S. G.

T he O ccu rren ce  o i  P la t in u m  a n d  th e  P la t in u m  M etals a n d  T h e ir U ses 
P .  K ru sc h  (Meta.ll u . E rz,  1936, 33, (18), 4 8 1 -4 8 7 ; (19), 5 1 0 -5 1 5 ).— T h e  
m o s t  im p o r ta n t  p la t in u m  d e p o s its  o f  th e  w o rld  a re  d esc rib ed  a n d  a  b r ie f  
a c c o u n t is  g iv e n  o f  th e  u ses o f  th e  m e ta ls  a n d  th e i r  a llo y s .— A . R . P .

O n th e  In d u s tr ia l  A p p lica tio n s o f th e  P la t in u m  M etals. -------  (M etall-
Woche, 1936, (19), 3 6 2 -3 6 4 ).— L . A . O.

N ote o n  a  S ev en teen th -C en tu ry  D iscourse  o n  T in  a s  a  N a tio n a l A sse t 
S. W . S m ith  (B ull. In s t .  M in . M et.,  1936, (384), 3 p p .) .— T h e  u se  o f  t in  fo r 
co m in g  fa r th m g s  a n d  h a lfp e n n ie s  b e tw e e n  1684 a n d  1692 is b rie fly  d iscu ssed . 
T h e  d isco u rse  is  a n  a t t e m p t  to  o b ta in  a  c o n tin u a n c e  o f  th is  p o licy .— A . R . P

A  N ew  P ip in g  fo r  D raw in g  B eer [U se of T in], R . L a n e a u  (Petit j. Brasseur, 
1936, 44, 5 5 1 ;  J .  In s t .  Brewing, 1936, 42, 398).— M a in ly  c o n ce rn ed  w ith  a  
d e s c rip tio n  o f  th e  ev ils  a t t e n d a n t  o n  th e  u se  o f  t i n  p ip in g  in  b e e r  ce lla rs  ( tin  
h a s  la rg e ly  re p la c e d  le a d , th e  u se  o f  w h ich  fo r  th is  p u rp o se  is p ro h ib ite d  in  
B e lg iu m ). T in  is  a p p re c ia b ly  so lu b le  in  beer, a n d  im p a r ts  a n  u n p le a s a n t  
m e ta llic  f la v o u r  b es id es  c a u s in g  th e  w ell-know n  h aze . T h ese  d e fe c ts  a re  
n a tu r a l ly  a c c e n tu a te d  in  b e e r  w h ich  h a s  b een  s ta n d in g  in  p ip e s  o v e rn ig h t, 
so  t h a t  th e  p u b lic a n  h a s  n o  a l te rn a t iv e  to  th e  r isk  o f  d isp lea s in g  h is  cu s to m e rs  
in  th e  m o rn in g  b u t  to  e m p ty  h is  p ip e s  b a c k  in to  th e  cask  a t  th e  e n d  o f  th e  
d a y . T h is  p ro c e d u re  is  o b je c tio n a b le  since  a n y  d i r t  in  th e  p ip e s  w ill th e n  
in fe c t  th e  cask . T h e  a p p e a ra n c e  o n  th e  m a rk e t  o f  a  n e w  a llo y  w h ich  is 
u n a ffe c te d  b y  b e e r  p ro m ises  to  b e  a  w elcom e so lu tio n  o f  th e  p ro b le m  o f  d ra w in g  
b e e r  f ro m  c ask .— S. G.

C o n tem p o rary  P e w te r  in  th e  N eth erlan d s. -------  (B ull. In terna l. T in
Research Develop. Council, N o . 3 , 1936, 64 p p .) .— T h e  uses o f  p e w te r  fo r  ma king 
d e c o ra tiv e  a n d  u se fu l d o m e s tic  a r t ic le s  a re  i l lu s tr a te d  b y  n u m e ro u s  b e a u tifu l 
p h o to g ra p h s , a n d  b r ie f  n o te s  a re  g iv e n  o f  th e  h is to ry  o f  th e  p e w te r  a r t  in  
H o lla n d  a n d  o f  th e  m e th o d s  o f  m a n u fa c tu re .— A . R . P .

W h ite  M etals fo r  G lid ing  B e a rin g s  a n d  G liding P lan es . D IN  1703. ____
(Z. M etallkunde, 1936, 28, (2), 47 ).— S ta n d a rd  sp ec ifica tio n s fo r  n u m e ro u s  
a llo y s  a re  t a b u la te d  g iv in g  c o m p o s itio n , p erm iss ib le  d e v ia tio n s  a n d  im p u ritie s , 
a n d  sp . g r .— A . R . P .

T in -P o o r an d  T in -F re e  W h ite  B e a rin g  M eta ls. D IN  1703. -------  (Z.
M etallkunde, 1936, 28 , (2), 47 ).— T h e  c o m p o s itio n  a n d  p ro p e r t ie s  o f  lead -b ase  
b e a r in g  m e ta ls  c o n ta in in g  t i n  a n d  a n t im o n y  w ith  sm a ll a m o u n ts  o f  n u m e ro u s  
h a rd e n in g  m e ta ls  a re  ta b u la te d .  S p ec ifica tio n s fo r  z in c -b a se  b e a rin g s  a re  
a lso  in c lu d e d .— A . R . P .

A n ti-F r ic tio n  W h ite  M etals in  G erm an y . L . J .  G o u tt ie r  (Rev. Fonderie  
moderne, 1936, J u n e  10, 1 94 -195).— A tte n t io n  is d ire c te d  to  e ffo rts in  G e rm a n y  
to  re p lace  w h ite  a n ti- f r ic t io n  m e ta ls  c o n ta in in g  t i n  b y  a llo y s c o n ta in in g  l i t t le
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o r  n o  t i n — a  m e ta l  w h ich  is d e a r  a n d  m u s t  b e  im p o rte d . T h e  re sp e c tiv e  
co m p o s itio n s a n d  p ro p e rtie s  a re  c o m p ared  in  spec ifica tio n s D IN  1703 a n d  
1703 U  (cf. p re c e d in g  a b s t ra c ts ) .— J .  E . N .

Present Position and Basic Problem s of Development of Zinc-Base Alloys 
for General M achine Construction. W . C laus (Russko-Gerrmnslciy Vestmk 
Nauki i Tehniki (Deut.-Russ. Z . Wiss. u. Tech.), 1936, (4), 7 - 1 0 ;  (5), 7 -1 1 )
 [ In  R u ss ia n .]  M e th o d s  o f  im p ro v in g  th e  chem ical p ro p e rtie s , e lim in a tin g
ag e in g , a n d  in c reas in g  th e  m ech an ica l p ro p e rtie s  o f  z in c-b ase  d ie -c a s tm g s  a re

d isc u sse d . N . A« .
The R arer Metals and Their Technical Applications. ------  (Giesserei-

Praxis 1936, 57, (35 /36), 3 7 2 -3 7 4 ).— B riefly  describ es som e o f  th e  a p p lic a tio n s  
o f  b e ry lliu m , l i th iu m , b a r iu m , ca lc iu m , rh e n iu m , tu n g s te n , so d iu m , cad m iu m , 
t i ta n iu m , ta n ta lu m , b ism u th , m e rc u ry , g a lliu m , th a lliu m , a n d  m o ly b d en u m .

— J .  H . W .

Technological Properties of Large Clad Sheets. W ilh e lm  R ä d e k e r  a n d  
E d g a r  S chöne (Z .V .d .i. ,  1936, 80, (38), 1163-1165).— T h e  te n s ile  p ro p e rtie s  o f  
s te e l sh e e ts  c lad  w ith  n ick e l, co p p e r, s ta m le ss  s te e l, o r  M onel m e ta l  a re  g iven  
to g e th e r  w ith  h in ts  fo r w o rk in g  th e m  a n d  som e possib le  uses.— v . G.

°  Non-Ferrous Alloys in  Railway Engineering. K in ic h iro  K a w a d a  (Ja-pan 
Nickel Rev., 1936, 4, (3), 4 7 5 -4 9 2 ).— [ In  E n g lish  a n d  Ja p a n e se .]  A  rev iew  o i 
th e  a p p lic a tio n s  o f  n ick e l a n d  i ts  n o n -fe rro u s  a llo y s m  ra ilw a y  p ra c tic e  in  
E u ro p e  a n d  th e  U .S .A . P u re  n ick e l is u se d  in  b a tte r ie s  a n d  n ick e l-c lad  sh e e t 
fo r  t a n k  c o n ta in e rs . N ic k e l-c o p p e r  a lloys in c lu d e  : h ig h -co p p er m a te r ia ls  
(co m p o sitio n s a n d  s tr e n g th s  a s  rece iv ed , a f te r  h e a tin g  te s ts ,  a n d  a l t e r  u se  a re  
ta b u la te d )  fo r  f ireb o x  s ta y s  ; c u p ro -n ic k e l tu b in g  ; M onel m e ta l  ro d s , tu b e s  
p u m p  p a r ts ,  v a lv e s , a n d  f lo a t s ; P la tn a m  fac ings fo r p a r ts  ex p o sed  to  h a rd  
w e a r ;  a n d  a  55 : 45  cas tin g  a llo y  fo r  p o w er co n tro l g rid s. N ick e l s ilv er is 
u se d  fo r  fo ld in g  o r  sw ing ing  ap p lia n c e s  in  p assen g e r c a r s ;  O rom te  to r  
p a r t s  e x p o sed  to  su lp h u r  co rro s io n  ; In c o n e l a s  a  sp rin g  m a te r ia l  a n d  in  m e te r  
ro to rs  • a n d  Y  a llo y  a n d  H id u m in iu m  in  p is to n s  a n d  c y lin d e r h ead s . N ickel 
is also’ u se d  to  h a rd e n  b e a r in g  m e ta ls , a n d  th e  p ro p e rtie s  o f  B e g ra  a n d  
A sa rco lo y  a re  d esc rib ed , th e  l a t t e r  b e in g  t a b u la te d  in  c o m p a r i s o n  w ith  B a b b it t .

Locomotive Pipe and Pipe Fittings. P . L . F a lc o n e r  (J. Inst. Locomotive
Enq. 1936, 26, (132), 4 3 8 -4 8 5 ; d iscu ssio n , 4 8 5 -5 0 9 ).— I n  a  g en e ra l d iscussion  
o f  th e  a r ra n g e m e n t a n d  des ign  o f  p ip in g  in  a  m o d e rn  lo co m o tiv e , co n s id e ra tio n  
is rnven to  th e  p r in c ip a l m a te r ia ls  u se d  fo r su c h  p a r ts .  T hese in c lu d e  copper, 
b ra ss  a n d  b ro n ze , w h ich  a re  d e a lt  w ith  in  d e ta i l  a s  re g a rd s  th e ir  com p o sitio n , 
p h y s ic a l p ro p e rtie s , re s is ta n c e  to  h ig h  te m p e ra tu re s  a n d  p ressu res , resis tan ce  
to  co rro sio n , in fluence  o f  im p u ritie s , a n d  o th e r  p ro p e rtie s .— J .  W . D .

The Application of Metals in  Chemical Engineering. H . W . C rem er 
(Met. Ind. (Land.), 1 9 3 6 ,48, (7), 21A -218 ; (8), 2 3 7 -2 4 1 ; a lso  Chem. Age 1936 
34 (8711, 2 1 4 -2 1 6 ; (872), 2 3 8 -2 3 9 ; (873), 2 5 7 -2 5 8 ; a n d  (su m m ary ) Light 
Metals Rev., 1936, 2, (19), 3 2 6 -3 2 8 ).— R e a d  b efo re  th e  L o n d o n  L o ca l S ection  
o f  th e  I n s t i tu te  o f  M eta ls. A  b r ie f  o u tlin e  o f  th e  e x te n s iv e  field  co v ered  b y  th e  
ch em ica l a n d  a llied  in d u s tr ie s . T h e  fo llow ing  p o in ts  a re  c o n s id e re d : th e  
se rv ice  w h ich  m e ta ls  a re  re q u ire d  to  p e rfo rm  in  th e se  in d u s t r ie s ; th e  n eed  
fo r  close c o -o p e ra tio n  b e tw e e n  th e  p ro cess m e ta llu rg is t , th e  desig n er, a n a  th e  
c h e m is t in  th e  p ro d u c tio n  o f  chem ica l p l a n t ; th e  g row ing  te n d e n c y  to  em ploy  
h ig h  te m p e ra tu re s  a n d  p re ssu re s  a n d  th e  b e a r in g  o f  th is  o n  th e  d ev e lo p m en t 
o f  new  a llo y s to  w ith s ta n d  se v ere  se rv ice  c o n d i t io n s ; m e ta l  p ro b lem s o l 
th e  fu tu re  ; a n d  som e o f  th e  m o re  re c e n t d e v e lo p m e n ts  in  m e ta ls  a n d  alloys a s  

th e v  a ffe c t ch em ica l en g in eerin g .— L . A . 0 .  . , T , ,
Present-D ay Problems of W orking M aterials in  the  Chemical Industry. 

E . R a b a ld  (Chem. Fabrik, 1935, 8 , 4 4 1 ^ 4 6 ; C. Abs., 1 9 3 6 , 30, 533).— A  rev iew  
o f :  im p o rts  a n d  e x p o r ts  o f  co p p e r, le a d , z in c , t in ,  a n d  a lu m in iu m ; G erm an
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p ro d u c tio n  fro m  d o m e s tic  a n d  im p o r te d  o res ; m e th o d s  o f  econom izing  in  
c o n s tru c tio n  a n d  o f  c o m b a tin g  co rro s io n  b y  c o a tin g  a n d  a llo y in g  ; th e  
reco v e ry  o f  sc ra p  m e ta l  a n d  th e  s u b s t i tu t io n  o f  o th e r  m a te r ia ls  fo r  m e ta ls . 
T h ir ty -fiv e  references a re  g iv en .— S. G.

M aterials for the  Construction of Dye K ettles. H . L . B u rk e  (Am er. Dye- 
s tu f f  S e p .,  1935, 24, 415—417).— C o p p e r a n d  M onel m e ta l  h a v e  b e e n  su ccess
fu lly  u se d  in  th e  d y e in g  o f  s ilk  a n d  w ool ; c a s t- iro n  is  su ita b le  fo r  a lk a lin e  
b a th s .— L . A . 0 .

*Selection of M aterials for Equipm ent for [Parchm entized] Fibre Production.
D . M . F ly a te  (Zentral. Nauch.-Issledovatel. In s t .  B um azhnoi Prom . Materialu.i,
1935, (3 /4 ), 2 0 0 - 2 3 9 ;  C. A la . ,  1936, 30, 7329).— [ In  R u ss ia n .]  T h e  re c o m 
m e n d a tio n s  fo r  th e  u se  o f  m a te r ia ls , c a p a b le  o f  re s is tin g  th e  co rro s iv e  a c tio n  
o f  z in c  ch lo rid e  so lu tio n s , in  th e  c o n s tru c tio n  o f  e q u ip m e n t fo r  th e  p ro d u c tio n  
o f  p a rc h m e n tiz e d  fib re  p a p e r  a re  b a s e d  o n  th e  l i te r a tu re , A m e ric a n  p ra c tic e , 
a n d  p re lim in a ry  e x p e r im e n ts . Z in c  c h lo rid e  so lu tio n s  f ree  f ro m  e v e n  sm a ll 
a m o u n ts  o f  fre e  a c id s  a n d  iro n  sh o u ld  b e  u se d . T h e  u se  o f  c o p p e r sh o u ld  be  
co n fin ed  to  e le c tro ly tic  99 -9 5 %  c o p p e r  fo r  th e  e v a p o ra tin g  a p p a ra tu s  a n d  o th e r  
e q u ip m e n t.— S. G .

Econom ics of the  Use of Various M aterials R esistant to  the  A ction of Zinc 
Chloride Solutions in  the  Construction of A pparatus for the Production of 
[Parchm entized] Fibre. M . Y a . M a rsc h a k  (Zentral. Nauch.-Issledovatel. In st. 
B um azhnoi Prom . M ateria lu i, 1935, (3 /4 ), 2 3 9 -2 5 2  ; C. Abs., 1936, 30, 7329).—  
[ I n  R u s s ia n .]  T h e  eco n o m ic  d isc u ss io n  is b a se d  o n  th e  re su lts  o f  F ly a te ’s 
(p rec ed in g  a b s tra c t)  e x p e r im e n ta l  s tu d y .— S. G .

Tea Preparing  M achinery. D o u g la s  J a m e s  D a lg a rn o  (J . In s t. Eng. (Ind ia),
1936, 16, 4-3-75 ; d isc u ss io n , 7 6 -8 2 ).— T h e  u se s  o f  n o n -fe rro u s  m a te r ia ls  in  
t e a  p r e p a ra t io n  a re  m e n tio n e d .— S. G .

Ceramic M aterials and Their Use in  Fine M echanical W ork. P . G oerz 
(M aschinenbau , 1936, 15, (15 /16 ), 4 4 5 -4 4 7 ).— M eta ls  c a n  b e  jo in e d  to  ce ram ic  
b o d ies i f  th e  l a t t e r  a re  f irs t  c o v e red  w ith  a  s ilv e r  so lu tio n  a n d  fired  to  p ro d u c e  
a  th in  s ilv e r  film , w h ic h  is th e n  th ic k e n e d  b y  p la t in g  a n d  u se d  as a  b as is  on  
w h ic h  to  so ld e r  th e  m e ta l .— v . G .

Metallic H igh-T em perature  Resistors. R . G a u th e re t  (Electricité , 1934, 
18, 1 0 7 -1 1 3 ; G. A bs.,  1936, 30, 7045).— D a ta  a re  g iv e n  fo r  th e  se lec tio n  o f  
re s is to r  m a te r ia ls  a n d  th e  d e s ig n  o f  th e  h e a tin g  e le m e n ts . F o r  g r e a te r  
te m p e ra tu re s  t h a n  9 5 0 °  C. m o ly b d e n u m , tu n g s te n , o r  c h ro m iu m -iro n -  
a lu m in iu m  a llo y s  a re  re c o m m e n d e d .— S. G.

Failures in  Overhead Lines.  (M et. In d . (Lond.), 1936, 48, (17), 490 ).—
A  b r ie f  su m m a ry  o f  th e  c au ses  o f  fa ilu re  o f  m e ta llic  a e r ia l co n d u c to rs .— P . R .

The H eavier N on-Ferrous M etals in  T ransportation. C. H . M a th ew so n  
(M etals Technology, 1936, 3 , (7), 9 -2 0 ) .— A  g en e ra l re v ie w  o f  th e  uses o f  n on - 
fe rro u s  m e ta ls  in  th e  t r a n s p o r t  in d u s t r y  w ith  sp e c ia l re fe ren c e  to  s te a m e rs , 
b e a r in g  m e ta ls , ra i lw a y  lo c o m o tiv e s  a n d  ro llin g  s to c k .— W . H .-R .

Light-W eight M etals in  New Transportation  [Properties of A lum inium  
and M agnesium  Alloys]. Z a y  Je ff r ie s  (M etals Technology, 1936, 3, (7), 2 1 -  
39).— T h e  u se  o f  l ig h t  a llo y s  in  th e  t r a n s p o r t  in d u s try  is  d esc rib ed  w ith  sp ec ia l 
re fe ren ce  to  m a g n e s iu m  a n d  a lu m in iu m  a lloys. T a b le s  a re  g iv e n  su m m a riz in g  
th e  m e c h a n ic a l p ro p e r t ie s  o f  m a n y  co m m erc ia l a llo y s .— W . H .-R .

Structural Steels and L ight-W eight M etals in  the  T ransporta tion  Industry . 
H o ra c e  C. K n e r r  (M etals Technology, 1936, 3, (7), 6 2 -6 5 ).— W h e re  s t r e n g th  
is r e q u ire d , th e  p r a c tic a l  v a lu e  o f  a  “ l i g h t ”  a llo y  d e p e n d s  o n  tw o  fa c to rs , 
th e  sp . g r. a n d  th e  s tr e n g th . F ro m  th e  s t r u c tu r a l  p o in t  o f  v iew , so m e  o f  
th e  sp e c ia l [stee ls , p a r t ic u la r ly  c h ro m e -m o ly b d e n u m  ste e ls , a re  s t i l l  th e  
“  l ig h te s t  ”  a llo y s , sin ce  th e i r  h ig h  s t r e n g th  c o m p a re d  w ith  t h a t  o f  a n  
a lu m in iu m  a llo y  o u tw e ig h s  th e  g r e a te r  d e n s ity  o f  th e  s te e l.— W . H .-R .



proposed Use of.A lloys i n ! f h Ä g ' t Ä S s  t f  
Technology, 1936, 3, (7), 6 6 -  b  lu m in iu m  fo r th e  c o n v e n tio n a l m a te r ia ls  
su b s t i tu t in g  h ig h  e la s tic  s te e l  a n d  ^ " “ “ e s h i p s  t h a t  th e  sa v in g  in  a n n u a l 
in  sh ip s  o f  d iffe re n t classes. I t  ^  o n ly  m h arg e  sn  p s  n  S a fe ty

J i S t i :  S  d m i v S  f ro m ^ h e  u se  o f  l ig h te r  m e ta ls  a re  also

^ Ä S s )  M eta llu rg y  ^
M errill C. H o r in e  (M etals Technology, 1936 3 , (7), 8 ^  refe ren ce  to

o f  sp ec ia l a llo y s in  ^ ^ ^ t m n g t h  a  M gh t e m p e - t u r e s  (e.? . en g ines

S S T ä . »f « •  s t *  “ °k  ” w
hig h  sp e ed  t r a in s  is b u i l t  o f  D u r a l u n n n . - W .  H .-R .
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(C o n tin u ed  f ro m  p .  483.)

a  ,cM 1 9 ! r i6 ma t  o Ä (iy e £a ™ f a i

M e h rte n s  (Giesserei-Praxis 1 9 3 6 V , ! ’ q(n ( since W a r . - J .  H .  W .  
t r a in in g  o f  fo u n d ry  the  D.V .L . P . B re n n e r  (Luftwissen,

The In s t i tu te  of M a teria l R e se a ic h  a  rj.

1936, 3, (3), 7 p p .) .— *3ee M et.A b s^ ,  chenficai Division "(Laboratory M) of the 
Some Installations of the  Meta Technische Hochschule, Hannover.

In stitu t fü r anorganische Chemie of the  T e c to is c n ^ r io ^  q

F rie d r ic h  W eib k e  (Ghem 1^  T h e ir in flu e n ce  o n  E n g ineering .
R e cen t D evelopm en ts in  M e t a u r g y a n u i n  g 657_ 6 7 6 . d

C h a r l e s - E u g e n e  S chn e id e i ( J .  In s t. 0  g ()f re c e n t develop-
(a b s tra c t)  Mech. World, 1936, 100, (2583), 4 ) . ^  d u c ti0n  a n d

i S Ä i S Ä - “ -  “ d “ l he

“ ■ä ä J f e i s t r s G T' E' c ‘ ’ ” -B r o , " - c *”

r % & £ ± £ £ i£ & !2 :  v
He,.. 1»3«, 1. W. »2f95>. -& •  S f t ,  JVä'cfcenwood

T re a tm e n t ,7T 3 35- 3 3 9) —P re s e n te d  to  M eta ls T re a tm e n t  S ociety

Z M S S :  ' “ i f r i S ' S w  ¿  t h e  d . » l o p » e n t  Of th e  »  o f  m e ta l .

b y  m a n  fro m  prehistoric  to  m o to n  t im e s . « p .  H o ar (Metal-
' S ta tis tica l C orre la tion  a n * d is c u s s io n  o f  t h e  u t i l i t y

5 * 5 »  5  5 0  2 S Ä  L * - * ~  -  «*— 1
d a t a . — R - G- F e rro u s  M etals. M a s a h a r u  G o to  (Japan Nickel
R e Ä  v 5 f ? H “ S Ä  E n g l i s h  a n d  J a p a n e s e . ]  A  r e v i e w . - R .  G .



/ v I v Wder, ^ [ aU,Un gy/ n a  i,-,a  P ™ e ‘ G reS °ry  J -  C o m sto ck  (M etal
1 ¡ogress, 1936, 30, (1), 4 9 -5 0 ).— T h e  l im ita t io n s  a n d  p o ss ib ilitie s  o f  th e  
s in te r in g  of m e ta llic  p o w d ers  a re  b riefly  in d ic a te d .— P . M . C. R

1 9 3 6 '“l i T a s f  J M S f  “ n  Production Methods. —  (M et.' In d . (Land.), 
49, (18), 4 3 9 -4 4 0 ).— T h is  re v ie w  o f  r e c e n tly  d e v e lo p e d  m a te r ia ls  an d  

processes c o n ta m s  a n  a c c o u n t o f  A sa rco lo y , a  c a d m iu m -n ic k e l b ea rin g  m e ta l

c lass m i X i i ' 6R R  ^ gS V f  a  ^ h i g h - t e n s i l e  a llo y  o f  th e  H id u m in iu m
fo r  ^ e n tr i f u f fa l lv ^ T s f  L ; o f  s t a n d a rd  c °P P e r  a d o y s d e v e lo p e d  in  G e rm a n y  
lo r  c e n trn u g a lly  c a s t  b e a r in g s ; o f  a  su rface  t r e a tm e n t  fo r  z in c-b ase  die
c a s tin g s  w h ich  a re  su b s e q u e n tly  to  b e  e n a m e lle d  o r  p a in te d ;  a n d  o f  lig h t

S 3  • +6^  u h ° Se ° f  M onel m e ta l> a n d  le a d -a n t im o n y  load ing - coil cases fo r  u se  in  te le p h o n e  w o rk .— P . M. C. R . ”

( 17>A lm T l K i M e‘a l ' W O rkinS P ra c tic e - -------  {Met. In d . (L<md.), 1936, 49,
so ld e r ln l  ); Is  ' T ™ -  ° f  r6C ent m e th o d s  in c lu d es  a c c o u n ts  o f  a  silver- 
o ld e rm g  e q u ip m e n t, e lec tr ic  im m ersio n  h e a te rs , a u to m a tic  co n v e y o r- ty p e  

so ld e rin g  p la n t ,  a  r o ta t in g -b a r re l  d e g reas in g  u n i t ,  a  m e th o d  o f  lo n r to lh n *  
en s io n  in  co ld -ro llm g , a n d  th e  B o n d e riz in g  p ro cess a s  a p p lie d  to  z in c-b ase  

d ie -cas tin g s  a n d  g a lv a n iz e d  co a tin g s .— P . M . C R

G3)tS |a02 tyi ¡ 7  ,tI le |iVIetad In+du,stAry- E - A - B o lto n  (,/. B ’ham. M et. Soc., 1936, 16, 
P n n t A  I ' T i l 13 ia l A d d re ss - See M et. A bs., th is  v o l., p . 483 — S G 

(M e tl l  P r m B taU .u rSica l Progress. J u n iu s  D . E d w a rd s  
li  . i (*)> 3 4 -3 9 ).— A n  a c c o u n t o f  th e  d e v e lo p m e n t o f  th e
‘• T h e r e t o  p ro d u o tl° ?  o f  a lu m in iu m  is fo llow ed  b y  b r ie f  d e sc rip tio n s  o f  th e  

th e  a C L Z r T a b K - P . T c a  R ^  ° f  D u ra lu m in ’ a n d  in tro d u c tio n  o f  

A lum inium  and Bauxite. C. L . M a n te fl (M ineral In d .,  1935, 44 13-30) —

s s i - r s i .  “ '¿ ¿ s . .

in  C ^ i n a ^ h o r T z e 3 ! 3  P 0 SSi \ v R an iM atei ial io r the Production of A lum inium
r S o 3 Shr J  i o , r ^ o ? e en i W e i .( J - Chem- E n «- (C U ™)> 1936, 
f ro m  th e  P o  S h an  h a n v 'f  ’ h* ?  I ® x P e n m e n ^s c a rr ie d  o u t  o n  a lu m in a  
n w l i  i b a u x i te  sh o w  t h a t  th e  p u r i ty  o f  a lu m in iu m  o b ta in e d  is

l a b o r a t n Pe ™ ° r im  t  0fi th e  ° Xide USed’ a n d  th e  m e ta l  o b ta in e d  in
m e S a l T c a l e  T h e  4  ^  I  P " 16^ “  t h a t  o b ta in e d  o n  a  co m 
m erc ia l sca le . I  h e  a lu m in iu m  p ro d u c e d  fro m  P o -S h a n  b a u x i te  fo r  an

S n e r if ii6 ! - 001? “ 61,0 Sr a le  W° u ld  S atisfy  th e  re q u ire m e n ts  o f  B r it ish  S ta n d a rd  
S p ec if ica tio n  fo r  a i r c ra f t  m a te r ia l ,  9 9 %  a lu m in iu m  n o tc h e d -b a rs  a n d  p igs.

A ntim ony — —  (M ineral In d .,  1935, 44, 31-37).— W o rld  p ro d u c tio n  
p rices , im p o rts  a n d  e x p o r ts  a re  d isc u sse d .— S. G. p ro d u c tio n ,

mC' T c u  (M j neral I n d -> 1935, 44, 3 8 -4 0 ).— S ta tis t ic a l .— S. G 

s ta tis tfc a R -S 1 G    (Mineral Ind-> 1935, 44, 5 4 -5 7 ) .-M a in ly

a n d Cn r i e ^ iU m ' • In d .,  1935, 44, 5 8 -6 5 ).— S ta tis t ic s  o f  p ro d u c tio n
a n d  p rices a re  g iv en , w ith  n o te s  o n  m in e  d e v e lo p m e n ts .— S. G.

t o  bait. L. W . D r u ry  (M ineral In d .,  1935, 44, 105 -1 1 0 ).— P ro d u c tio n  
ra  e a n d  p rice s  a re  d e a l t  w ith , w ith  a  b r ie f  n o te  o n  n e w  uses o f  th e  m e ta l’

A  bibliography is  a p p e n d e d .— S. G. m e n u .

Copper. P e rc y  E . B a rb o u r  (M ineral In d .,  1935, 44, 1 1 1 -1 4 8 )  A  rev iew

nndnnL ln  u r y b  in te rn a t io n a l  c o p p e r  re s tr ic t io n  sch em e, w o rld  co p p e r 
, ’ P ro d u c tio n , c o n su m p tio n  a n d  s to c k s , p rices, a n d  d e v e lo p m e n ts  o f  th e

p ro d u c e rs  a re  d e a l t  w ith  A m o n g  th e  ta b le s  o f  s ta tis t ic s ,  a  t a b “ is g iv en  

1935 — S mG U sec° n d a r y  c o p p e r  re c o v e re d  in  th e  U .S .A . fro m  I 9 I 9  to

1 5 6 ^ 6 9 ? UrAy ° f C° Pper “  h,935' . C ^ l e  R . H a y w a rd  (M ineral In d .,  1935, 44, 
1 56-169). A  rev iew . D e a ls  w ith  p ro p e r t ie s  o f  co p p e r, a n d  p ro g ress  in

608 Metallurgical Abstracts V o l .  3
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sm e ltin g , fire-refin ing , e le c tro ly tic  refin ing , a n d  p ro p e rtie s  a n d  m a n u fa c tu re

° f  G X a an d ys i l 7 e ï GH . N . L a w rie  (M ineral In d .,  1935, 44, 1 8 3 - 3 0 2 ) . -  
D ev e lo n m en ts  in  m in in g , p ro d u c tio n , a n d  m e ta llu rg y  a re  îev iew ed . G ob 
rese rv es  econom ics, s to c k s  o f  s ilv er, a n d  g o v e rn m e n t a c ts  a re  d iscu ssed . 
N u m e ro u s  ta b le s  o f  s ta tis t ic s  a re  g iven . A  fu ll bibliography is  g iv en , dev o  e 
to  m in in g , p ro cess m e ta llu rg y , a n d  econom ics .-—b . G.

L ead . A llison  B u t t s  (M ineral In d .,  1935, 44, 3 61 -389).— A  rev iew  o i

P r° Ï Ï e t t o g 7  Oî Î ê S Î l i â / ^ C a r l e  B . H a y w a rd  (M ineral In d .,  1935 44, 
3 9 0 -3 9 5 ).— A  b r ie f  rev iew , co v erin g  sm e ltin g , refin ing , a lloys, a n d  th e  p ro d u c

t io n  o f  so ld e r b y  d ire c t  e lec tro ly sis .— S. G. ‘¡'if, 4 0 1  i — A
M aen esite  S am u e l H . D o lb e a r  (M ineral In d .,  1935, 44, 390-4U IJ. a  

r e v i e w  o f  p ro d u c tio n  fo r  m a g n e s ite  a n d  m e ta llic  m ag n esiu m  S ta t is t ic s  
in c lu d e  s a l e io r  u se  o f  n ew  in g o t m e ta l  a n d  m a n u fa c tu re d  p ro d u c ts  b y  p ro d u c e rs  
• TT o A i»VIrvz-.T'+a fn r  p.nnKllTTlT)tion in  U .b .A . b . 'Jr.

i ï ” S , 7 » S S «  4 0 » , 5 , . - A  01

p r o d u c S  p rices, im p o rts  a n d  e x p o r ts , w ith  a  b r ie f  n o te  o n  d ev e lo p m en ts

in  te c h n o lo g y . S ta t is t ic s  a re  g iv en . » . G . 4 .92-4251 B riefly
M olvbdenum . A la n  K isso c k  (M ineral In d ., 1935, 44, 4 22-425). Jsn e n y

r e v i e w s  useS, m a rk e t,  a n d  p ro d u c tio n , w ith  s ta tis t ic s  o f  w o rld  p ro d u c tio n

fr ° 'c a n a d a Î  N ickel In d u s try . E . A . C ollins (Canad. Geographical J ., 1936 
13 ‘K J -J K r B d l .F .M .R .A . ,  1936, (9 2 ) ) . - A  p o p u la r  acco u n  o f
th e  h is to ry  o f  th e  in d u s try , p ro d u c tio n , a n d  uses o f  n ick e l, w ith  ex ce llen t

' llU The R esearch 'an d  Development Laboratory oi the Mond Nickel Company ,
L td  -  (BoKiirf. Trade J . ,  1 9 3 6 , 55, .(1053) 3 0 7 -3 0 9 ; alsci M et. nd. 
(TrwJ \ 1936 49 (17), 414^-416; M etallurgia, 1 9 3 6 ,1 5 , (85), 1 -3  , Engineering, 
1^36 142  (3694) 472—4 7 4 ; Elect. Rev., 1936, 119, ( ^ 5), 591; M achinery  
(Lond.), 1936, 49, (1255), 1 4 5 -1 4 6 ; M achinist (E ur. E dn .), 1936, 80, ( ),

" ^ N ic k e l.  Thom as! W." G ib so n  (M ineral In d  1935, 44, 4 2 ^ 4 3 2 ).- S o u r c e s ,

(Rare M etals),

1936 (4), 41—46).— [ In  R u ss ia n .]  S ta t is t ic s . D . N . » .
Rhodium  and U ranium . H u g h  S S p ence  (M ineral In d .,  1935, 44, o 2 0 -

S S S Z S S ffi
“  (r  S o P Æ ’S S ^ S 1̂ ! S u r 
p ro d u c tio n ,'p r ic e s , co n su m p tio n , re s tr ic t io n , a n d  sm e ltin g , w ith  s ta tn f im s ^

T unesten  C olin  G . F in k  (M ineral In d .,  1935, 44, 5 8 6 - 5 9 9 ) - D is c u s s e s  
p ro d u c tio n , w ith  s ta tis tic s . D ev e lo p m e n ts  in  tech n o lo g y  a re  n e  y  rev iew

A  {M ineral 198«, « ,  « 3 2 ^ 8 4 ) . -

“ S T  ”  D . f i S S i S S j M f S b A  '6 0 0 -6 2 1 ) - A  ™ . w  o f  .h e

g27).— D ev e lo p m en ts  in  p rocess m e ta llu rg y  a re  rev iew e . >



M inor Metals.    (M ineral In d .,  1935, 44, 6 2 8 -6 4 1 ). P ro d u c tio n
im p o rts , e x p o r ts ,  a n d  p rices  a re  r e v ie w e d  S  G  *

1 9 3 r 4 9 d (T f ,1'k foQf! n 1i 0 n p errOUS M etalS ', W ' R ‘ I n 8aUs A le i .  In d . (Land.), 
1M b , 49, (17), 4 0 9 -4 1 1 ).— P a p e r  p re s e n te d  a t  A m erican  Mining C ongress.

T l„ AVOiding 'Y a ?-te;  Y  (Giesserei-Praxis, 1936, 57, (33 /34), 3 4 3 -3 4 5 )—
f [ n W USeS “  d ls t" b u t l° n  ° f  w a s te  in  th e  v a r io u s  b ra n c h e s  o f  m e ta l  m a n u -

S s c X d  - j anH y w  m 6anS ° f  aV° M ing ° r  m i,m n iz i^  th e m  a re

r  D /1i r S i  ^ heir n? r,ig in  a n d  Sources in Various Industries. R e u e l
C. S t r a t to n  (Mech. E ng ., 1935, 57 , (2), 9 5 -9 8 ). S. G.

To3der D usti0V f R CsU Pati0nal,DirSew es 0 th e r  T han Those T hat are  Caused by
2 3 (^2 3 4 )!— S . G  ^  D a lla v a lle  (Mech. E ng ., 1935, 57, (4),

1 58elI(4) P ro b Iem s- H - H - C oucii (Mech. E ng .,
b v  th e  i f  S  4  A i r t f  A su m m a ry  o f  re su lts  o f  in v e s tig a tio n s  c a rr ie d  o u t

th e  tv o Y 'o f  v i h r l t  o -6' f  ^  a T f U lt °  , th e  s t a n d a rd  m eth o d  o f  d e te rm in in g  
r r n n t  iLc V lb ra tl0 n  m  fo llo w ed  b y  a  d e s c rip tio n  o f  fa ilu re s  in  c ra n k sh a f t

t h e t a s e  o f  b S T ’ T h  Kr° P eUer b la d f -  T y p ic a l cases a re  i l lu s t r a te d  in  
mei case  o i b iad m g  T h e  m a g n e tic  p ic k -u p  ”  u se d  in  d e te rm in in g  th e  tv n e

oseh  W r J n l f  a m P ll tu d e  o f  v ib r a t io n s  u n d e r  se rv ice  c o n d itio n s  is d e sc rib e d  : 
o sc illo g ra p h  re c o rd s  a re  r e p ro d u c e d , a n d  m e th o d s  o f  p ro te c tin g  p ro p e lle rs  
f ro m  d a m a g e  b y  v ib r a t io n  a re  su g g e s te d .— P . M . C. R .

I P /g /h e J ndUCm « :e ,°£ If'°nn'C0red Coils H av in g  a n  A ir  G ap. G. P .  P a r t r id g e  
(P h il M ag  1936 [v n ], 22 , (148), 6 6 5 -6 7 8 ).— C u rv es a re  g iv en  sh ow ing  th e

f T  r n -C° re d  C0U W ith le n g th  ° f  a i r  «a P ‘ A  m e th o d

s ^ ^ t o ^ i t ^ r s T w D ? to e“ ble the M ” * " “
G eneral Sum m ary of the  P lan  of W ork for 1936 in  the Physical In stitu tes 
be p ,eop.le s Com missariat of H eavy Industry  [U.S.S.R.]. B  H o ch b erg  

(Tech. P hysics U .S .S .R .,  1936, 3, (3), 287 -2 9 1 ).— [ I n  E n g lish .]  A n  o u t l in f  
is g iv e n  o f  th e  su b je c ts  o f  in v e s tig a tio n  fo r  1 9 3 6 ; th e s e  com e u n d e r  th e

c o n d u c to rs  a n d  P a r t i e s ’ o f  - l i d  b o d ies sem^!
c o n d u c to rs  a n d  re c tif ie rs ) ;  p h o to e le c tr ic , liq u id , a n d  am o rp h o u s  s ta te s -  
m e c h a n ic a l p ro p e r t ie s  o f  so lid  b o d ies (in c lu d es m e th o d s  o f  te s tin g )  • p h a se  

and op™ sa- B . ; c  ^  a n a ly s is ;  m a g n e tic  p ro p e rtie s  a t  low  te m p e ra tu re s ;

Metallurgical Abstracts y 0l. 3

X X III.— B IB L IO G R A PH Y
(P u b lic a tio n s  m a rk e d  * m a y  b e  co n su lte d  in  th e  L ib ra ry .)

(C o n tin u e d  fro m  p p . 483—485.)

Afanassiew J .  E  Die Abhängigkeit der physikalisch-mechanischen E igen
schaßen io n  gepressten Magnesiumlegierungen von der Pliess- und  
thermischen Behandlungsbedingungen. [ In  R u s s ia n .]  P p . 52 . 1936
M oscow  a n d  L e n in g r a d : O n ti. (R b l. 1.75.)

A m erican Institu te  of M ining and M etallurgical Engineers General A l  oha

o f  M in i™  f i ! d llW iT u lnd-eXl i^ ] P. ublications ° f the Am erican Institu te  
Vh, t M etallurgical Engineers (1926-1935). M ed. 8vo . P p
431. 1936. N ew  Y o rk  : T h e  I n s t i tu te ,  29 W . 3 9 th  S t .  ’

A nm cm  sode& lor Ts«™  Materials. - U M  „f O t a a  ,J

S ä ;  ¿ f -  S .  ¿ 5 f ph“ ' p‘- • Tho * * * '  260 « • A
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* A m erican  Society  fo r  T esting  M ateria ls . Sym posium  on ^

S « W .  2«»

i r a Ä Ä " “ ' ' -  • •  -
Aluminium and Magnesium.”] . rp TT r) „

Arkadjew , W . K . ß T r 'S ^ K ^ I Z S n , t o S S c ' J V - . I I  -

PT, 304  1936. M o s c o w  a n d  L e n in g ra d : O n ti. (KbL. 6.6U.)
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V e r la s  G .m .b .H . (B .M . 2 .90 .)
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■“ Ä Ä i i « , “ Ä Ä t A
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I l l  T e il— Tabellen zur qualitativen Analyse. 15 X 
151 1936. L e ip z ig  : L e o p o ld  V oss. (B r ., R .M . b.)
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Gratschew, K . F . M etallkunde  [ I n  R u s s ia n ]  T h u d  E d it io n . P p . • 
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- I f — i m “ i f * "  22?
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N o . 123.) P p .  3. 1934. L o n d o n :  Science  L ib ra ry .

♦M etallization . M etallization o f Surfaces Other T h a n  Glass and M etal. 
[M im eo g rap h ed .] F c a p . (Science L ib ra ry  B ib lio g ra p h ic a l Series N o . 
2 6 2 ;  S u p p le m e n t to  N o . 123.) P p .  2. 1936. L o n d o n  : Science L ib ra ry . 

♦M iller, H . J .  Copper as a  M ould  M aterial. Applications in  the Casting o f  
M etals. (C .D .A . P u b lic a t io n , N o . 21 .) D e m y  8vo . P p . 15, w i th  10 
il lu s tra t io n s . 1936. L o n d o n  : C o p p e r D e v e lo p m e n t A sso c ia tio n ,
T h a m e s  H o u se , M illb an k , S .W .l .
[Reprinted from M et. Ind . (Lond .), 1936, 48, 705 ; see M et. Abs., this vol., p. 328.] 

♦M iller, H . J .  H igh-Tensile  Strength Brasses or “  Manganese Bronzes .”  _ A  
Metallurgical Review o f Their Properties and Uses. (C .D .A . P u b lic a t io n  
N o . 24 .) D e m y  8vo . P p .  34, w ith  4  i l lu s tra tio n s . 1936. L o n d o n  : 
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[Reprinted from Met. Ind . {Lond.), 1936, 49, 201, 229 ; see Met. Abs., this vol., p. 391.]

♦M oore, H erbert F . Correlation Between Metallography and Mechanical 
Testing. (U n iv e rs ity  o f  I llin o is  B u lle tin , V ol. X X X IV , N o . 31 .) 
M ed. 8v o . P p .  1 3 -3 5 , w ith  21 i l lu s tra tio n s . 1936. U rb a n a , 111. : 
E n g in e e rin g  E x p e r im e n t S ta t io n , U n iv e r s i ty  o f  I llin o is . (20  cen ts .)  

[Reprinted from Trans. Amer. In s t. M in . Met. Eng., 1936,120.]

♦M organ , (Sir) Gilbert T., a n d  Francis How ard B urstall. Inorganic Chemistry. 
A  Survey o f M odern Developments. D e m y  8vo . P p . ix  - f  462, 
i l lu s tr a te d . 1936. C a m b rid g e  : W . H e ffe r  a n d  S on s, L td .  (15s. n e t .)

M ostenne, A. Electrométdllurgie du  Cuivre. P p .  39. 1936. P a r is  : C h.
B é ra n g e r . (7 fran c s .)

♦M urex  W elding Processes, Ltd. T he S tu d y  o f  Welds and Weld Metal. 
(B o o k le t N o . M 3.) C r. 4 to . P p . 31, w ith  25 il lu s tra tio n s . [1936.] 
L o n d o n  : T h e  C o m p a n y , F e r ry  L a n e  W o rk s , F o re s t  R d .,  E .1 7 . (G ra tis .)

♦N iobium . References to the In d u stria l Applications o f Columbium [Niobium). 
(Science L ib ra ry  B ib lio g ra p h ic a l Series, N o . 238.) F c a p . [M im eo 
g ra p h e d .]  1 p a g e . 1936. L o n d o n :  Science  L ib ra ry , S o u th  K e n 

s in g to n , S .W .7 .

♦P eh rso n , E . W ., Jo h n  B. U m hau , a n d  M. E. Trought. Consumption o f  
P rim ary  and Secondary T in  in  the United States in  1935. ( In fo rm a tio n  
C ircu la r , D e p a r tm e n t  o f  th e  I n te r io r ,  B u re a u  o f  M ines, N o . 6930 .) 
4 to . [M im eo g rap h ed .] P p .  12. 1936. W a sh in g to n , D .C . : B u re a u
o f  M ines.
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[M im eo g rap h ed .] 4 to . P p . 68. 1936. P i t ts b u rg h ,  P a . : C arneg ie

L ib ra ry  o f  P it ts b u rg h .

♦P o lansky , Victor S. C om piled  b y . Z i n c  Coating
Bibliography. [M im eo g rap h ed .] 4 to . P p .  110. 1936. P i t ts b u rg h ,
P a .  : C arn eg ie  L ib ra ry  o f  P it ts b u rg h .

Reagen, Jam es E ., a n d  E arl E. Smith. Metal Sp inn ing .  P p .  80 . 1936.
M ilw a u k e e : B ru ce . ($ 1 .0 0 .)
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J u l iu s  S p rin g e r. (R .M . 2.)

♦R o ee rs  B A., I r l C. Schoonover, a n d  Louis Jordan. Silver : I ts  Properties 
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in g to n , D .O . : S u p e r in te n d e n t o f  D o c u m e n ts . (10 cen ts .)

Russakow , M. P ., a n d  I. Je . Spektor. Copper [ In  R u ss ia n .]  P p . 104. 
1936. M oscow  a n d  L e n in g ra d  : O n ti. (R b l. 3.)
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n e t.)

Strojew, S. S., M. I. Kovarskiy, u n d  P. A. W argunin . Hochwiderstandsfähige 
A lum inium -Legierungen  (“  W .W .”) [ In  R u s s ia n .]  P p . 82. 1935.
M oscow  a n d  L e n in g ra d . (R b l. 1.75.)

*Thomeycro£t, W . E. A n tim o n y  and B ism uth . (A T e x t-B o o k  o f  In o rg a n ic  
C h e m is try . E d ite d  b y  J .  N e w to n  F r ie n d . V o lum e V I , P a r t  V .) 
M ed. 8vo . P p . x x v ii i  +  249, w ith  12 i l lu s tra tio n s . 1936. L o n d o n  : 
C h a rles  G riffin  a n d  C o., L td .  (18s. n e t.)

Tim oshenko, S., a n d  G. H. MacCullough. Elem ents o f Strength o f Materials. 
L o n d o n : M a cm illa n  & C o., L td .  (14s. n e t .)

T urner, F rancis. T urner 's  M etal Plate Workers’ Workshop Companion. 
S e v e n th  E d it io n . L o n d o n  : S h ee t M e ta l In d u s tr ie s ,  49  W e llin g to n  S t., 
W .C .2 . (6s. 6d., p o s t  free .)

Tustison, F. E ., a n d  R ay F. K ranzuseh. M etalwork Essentials. 8vo. P p . 
x i i  +  176, i l lu s tr a te d . 1936. N ew  Y o r k :  B ru c e  P u b lish in g  Co.
($ 1 .5 0 .)

*U.S. D epartm ent oi Commerce, National B ureau of Standards. X -R a y  
Protection. (N a tio n a l B u re a u  o f  S ta n d a rd s  H a n d b o o k , H B 2 0 .)  Cr. 
8v o . P p .  28 , w i th  3 p la te s . 1936. W a sh in g to n , D .C . : S u p e r in 
te n d e n t  o f  D o c u m e n ts . (5 cen ts .)

*W egel, R. L., a n d  H . W alther. In ternal D issipation in  Solids fo r  Sm all 
Cyclic S tra w s.  (B ell T e le p h o n e  S y stem  T e c h n ic a l P u b lic a tio n s , 
M e ta llu rg y , M o n o g ra p h  B -8 6 4 .)  M ed 8vo . P p .  17, w ith  9 i l lu s tr a 
tio n s . 1936. N e w  Y o r k : B e ll T e lep h o n e  L a b o ra to r ie s , In c .,  463 
W e s t S t.

[Reprinted from Physics, 1935, 6 , 141-157; see Met. Abs., this vol., p. 499.]

Weiss, A. L. Technology o f Gas Welding. The Welding A ppara tus and  
W elding M aterials. [ I n  R u s s ia n .]  P p . 323. 1936. M oscow  a n d
L e n in g ra d  : O n ti. (R b l. 4 .)

*W endt, R . E . F oundry W ork. A  T e x t  o n  M ou ld ing , D ry -S a n d  C o rem ak in g , 
M e ltin g  a n d  M ix ing  o f  M e ta ls  a n d  P ro b le m s in  F o u n d ry  M a n ag em en t. 
T h ird  E d it io n . D e m y  8vo . P p .  x ii +  24 0 , w ith  2 0 8  illu s tra tio n s . 1936. 
N ew  Y o rk . M c G raw -H ill B o o k  Co., In c . ($ 2 .0 0 ) ;  L o n d o n :  M cG raw - 
H ill  P u b lish in g  C o., L td .  (12s.).

W itm an, F. F ., L. I. K ukanow , P. S. Ssacharow, N. A. Schaposchnikow, u n d  
Je . M. Schewandin. Leitfaden fü r  Laboratoriumsarbeiten f ü r  die M etall
prüfung. [ In  R u s s ia n .]  P p .  iii +  205. 1936. L e n in g ra d  a n d
M oscow  : O n ti. (R b l. 2 .25 .)

X X IV .— BOO K R E V IE W S

(C o n tin u e d  f ro m  p p .  485—186.)

E ngineering Alloys. Names— Properties— Uses. B y  N o rm a n  E . W o ld m a n  
a n d  A lb e r t  J .  D o rn b la t t .  M ed. 8vo . P p . x v  - f  622. 1936. C lev e lan d , 
O . : A m e ric a n  S o c ie ty  fo r  M e ta ls , 7016 E u c lid  A v e . ($10 .00 .)

In  the opinion of the authors there has been a great demand for a practical and technical 
reference book on engineering alloys, and they have undertaken the formidable task of collecting 
all available data on the composition, properties, uses, and manufacturers of over 8200 ferrous 
and non-ferrous alloys. All the information is cross-indexed in such a way th a t knowing only



1936 X X IV .—Book Reviews 619

the name of an alloy, or the name of a manufacturer, or the application and uses of an alloy 
the remainder of the facts can he readily traced.

T h e  first section lists the alloy names in alphabetical order with corresponding serial numbers. 
The second section lists the alloys in these consecutive serial numbers and gives trade names, 
composition (where known), properties, uses, and key numbers indicating the manufacturer and 
source from which data were obtained. The third section classifies the alloys represented by 
their serial numbers according to special characteristics and typical uses. In  further sections 
the manufacturers are listed in alphabetical order, and again in numerical order of the key 
numbers of Section 2.

Information was supplied direct by about 650 manufacturers and obtained from about 
100 other listed sources of reference. The final section consists of three Appendices; (1) a 
classification of the ferrous corrosion- and heat-resistant alloys according to composition;
(2) terms of metallurgical interest; and (3) useful tables and information. j

The authors point out th a t blank spaces appear in the text because of the manufacturers 
feeling that certain information is either confidential or of no practical interest, and it is em
phasized th a t the reader requiring more specific information as to properties, composition, or 
uses should communicate direct with the manufacturer.

The greatest credit is due to the authors for the thoroughness and care devoted to the 
presentation of all these facts, and the book should prove invaluable as a standard work of refer
ence to metallurgists and engineers. In the majority of cases, actual compositions are quoted, 
but where these are omitted the remaining values are generally sufficient to indicate the general 
properties of the alloys. The range is very extensive, covering the products of most of the 
important manufacturers in Europe and the United States, but one cannot help feeling there 
are too many alloys. A careful study of the book shows th a t many alloys of similar com
position appear under a wide variety of trade n a m e s ,  a n d  this book represents the most ambitious 
attem pt made up to the present to collate these alloys.—J . E. N e w s o n .

Corrosion-Resistance of Metals and Alloys. B y  R o b e r t  J . M c K ay  a n d  R o b e r t  
W o r th in g to n . (A m erica n  C hem ical S o c ie ty  M o n o g rap h  Series.) M ed. 8vo. 
P p .  492 , w ith  66 illu s tra tio n s . 1936. N ew  Y o r k : R e in h o ld  P u b lish in g  
C orpn . ($ 7 .0 0 ) ;  L o n d o n  : C h a p m a n  a n d  H a ll , L td .  (35s. n e t) .
This worthy addition to the distinguished series of monographs published by the American 

Chemical Society classifies the phenomena of corrosion under five headings : (1) The properties 
of the media causing corrosion; (2) the form of corrosion; (3) factors affecting corrosion rate,
(4) the properties of metals affecting their corrosion; and (5) the specific corrosion-resistance of 
metals and alloys to different media. Part 1, the first fifth of the book, deals with considera
tions (1) to (4), and the remainder, Part 2, is devoted to (5). In  this latter section, the corro
sion-resistance of the following materials is reviewed; magnesium and its alloys, aluminium and 
its alloys, zinc and zinc coatings, cadmium plate, tin  and tinplate, lead, iron and steel, molyb
denum alloys, chromi um alloys, chromium plate, nickel-iron alloys, nickel, nickel-copper alloys, 
copper, brass, bronze, and nickel silver.

I t  will be realized that Part 1 is too short to be satisfactory as a review of corrosion theory. 
Too drastic condensation of this section detracts from the merits of the work as a text-book; 
it is, however, an adequate introduction to Part 2, in which lies the main value of the book. 
Here are collected the known facts of corrosion in a  concise and accessible form which wul be 
welcomed by all whose task it is to choose “ the right alloy in the right place.” Not only have 
the authors scoured the literature for data concerning the materials mentioned above, but they 
have also converted all the figures to a common unit—mg./dm .2 per day loss in weight-—thus 
making it an easy m atter to compare directly the results of different workers. In a task of such 
magnitude, it is only to be expected th a t some small omissions can be found the M.B.V. 
process for the protection of aluminium (as distinct from its use to provide a “ key ” for paint) 
and the selenium process for magnesium are not mentioned—but their number is certainly 
small. The chapter on chromium alloys describes the foibles of the protective film more clearly 
than we have seen done elsewhere and sheds a vivid light on the difficulty of forecasting service 
behaviour from small-scale tests. . . .

A comprehensive bibliography is given a t the end of each chapter and the indexing is good. 
Every technologist who has to consider the problem of corrosion should have such classical 
works as “ Evans ” and “ Speller ” on his bookshelf. He will keep “ McKay and W orthington 
on his desk.—H. W. G. H i g n e t t .

The Technology of A lum inium  and Its  L ight Alloys. B y  A lfred  v . Z eerleder. 
T ra n s la te d  fro m  th e  S eco n d  G e rm a n  E d it io n  b y  A . J .  F ie ld . R o y . 8vo. 
P p . v i  +  301, w ith  219 il lu s tra tio n s . 1936. A m s te rd a m : N o rd e m a n n  
P u b lish in g  C o . ; L o n d o n  : C rosby  L o ck w o o d  & S on , L td .  (215. n e t.)
The usefulness of Dr. von Zeerleder’s book can be gauged from the fact that a second 

German edition was called for in little more than a year after publication, and thus an English
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translation will be widely welcomed. The German editions have already been favourably 

comment. <1934’ 2 8 2  a" d 1935, 2’ 493) and the ™bJect-matter needs no further

Mr. Field has attempted to make a translation which is equally acceptable to English and 
s a v f n e ™ ,  readers’ aDd 9°  t o  as English readers are concerned We have no hesitetion in 
sajm g that he has succeeded. He has accomplished the difficult task of making an accurate

" •  “  * ™ » “

Das A ntim on, Gesehichte, Gewinnung und Verwendung des Antim ons in 
Industrie  und Heilwesen sowie seine Giftwirkung. V o n  Jo a e h im  H a b e c k . 

10 X ( R M m2 4 0  )P ’ 5 5 ‘ 1936‘ B e r l in :  R ic h a rd  S ch o e tz , W ilh e lm stra s se

a b? ef acc°unt »1'th e  history, occurrence, metallurgy, and properties of antimony, 
sn e lL f ? a?  g*oen Pr°Perties and U3es ° i the most important compounds with
med- !i a T 100 ? thnse, ’ 111 medicine. The remainder of the book deals entirely with 
medical and forensic aspects and includes interesting accounts of the use of antimony compounds
t r n n w i T ’ “ “ ¡i " ^ . T 0 ,:0,1 c o m p le x  o r g a n ic  a n t i m o n y  c o m p o u n d s  i n  t h e  t r e a tm e n t  of 

m e th o d s  o f  d e te c t in g  a n t i m o n y  in  o r g a n s  in  c a se s  o f  s u s p e c te d  a n t im o n ia l  
p u is u n m g .— A . ±v. rO W E H .

K orrosion M etallischer W erkstoffe. H e ra u sg e g e b e n  v o n  0 .  B a u e r  
O. K io h n k e , u n d  G. M asing . B a n d  I .— Die K orrosion des Eisens und seiner
Legierungen. V o n  G . M asing , E . H . S chu lz , C. C arius, K . D aev e s , E  
H o u d re m o n t, u n d  H . S c h o ttk y . 7 X  10 in . P p . x x iii +  56 0 , w ith  219 

r? o a \° nS' 193<5' ■LelP ziS : S - H irze l. (G eh ., R .M . 3 7 .5 0 ; g eb .,
Jti.lVl. o y .j

The scientific and technical literature dealing with all the diverse aspects of the corrosion of 
metals is so extensive and so widely scattered th a t it has become exceedingly difflcult to follow 
the development of the subject as a whole. In the present treatise, which will eventually 

SI volumes, the general editors and their team of expert collaborators have set 
themselves the stupendous task of gathering together all the essential facts into an ordered 
system and of interpreting them so far as possible in terms of clearly defined principles. So far 
they have achieved considerable success, and if the standard of this first volume is maintained 
the complete work should be of immense value to  everyone who is concerned with any aspect 
of corrosion, whether from the theoretical point of view or in relation to technical problems of 
corrosion prevention.
. f lr9 t *26  P a g e s  c o n ta in  a n  i n fo r m a t iv e  s u rv e y  o f  t h e  p h y s ic o -c h e m ic a l  p r in c ip le s  g o v e m -  
m + L ii '0 d? rro .SM™ o f  m e ta ls  b y  e le c t ro ly te  s o lu t io n s  a n d  b y  g a s e s , a n d  t h u s  a f f o r d  a  g e n e ra l  
in t r o d u c t io n  t o  t h e  w h o le  t r e a t i s e .  T h e  e le c t ro c h e m ic a l  th e o r y  is  c le a r ly  s e t  o u t  a n d  i t s  a p p l ic a 
t i o n  u n d e r  v a r io u s  c o n d i t io n s  i n d i c a t e d ;  e x p e r im e n ta l  m e th o d s  o f  in v e s t ig a t io n  a r e  o u t l i n e d  
a n d  t h e  m a m  c o n c lu s io n s  c o r r e la te d .

The remainder of this volume is devoted to the corrosion of iron and steel, including stainless 
steel and other alloys. The general principles set forth in the previous section are extended to 
m f  spe. f  to tu re s  of the corrosion of ferrous materials. Technical aspects are considered 
m detail, and separate chapters are devoted to the corrosion of iron and steel as an industrial 
problem, the effects of special corrosive agents, and the relation between mechanical strain and 
corrosion.

„ 1, J he bT k 1SvTeU i!I\ 8i rated witb numerous diagrams, especially graphs, and a  number of 
photographs. Many tables of data are included, and full reference is made to the original

corrosion—H J  't^ E liin g h am 11 contributed to the investigation of the problems of

Physical Constants o i Pure  Metals. N a tio n a l  P h y s ic a l L a b o ra to ry . M ed. 
8vo . P p .  27 . 1936. L o n d o n :  H .M . S ta t io n e ry  Office. (6d.)

T h is  p a m p h l e t  c o n ta in s  a  v a lu a b le  c o lle c t io n  o f  d a t a  o n  t h e  p h y s ic a l  p r o p e r t ie s  o f  p u r e  
m e ta ls ,  m o s t ly  d e te r m in e d  w i th in  r e c e n t  y e a r s  a t  t h e  N a t io n a l  P h y s ic a l  L a b o r a to r y  I n f o r m a 
t i o n  g iv e n  in c lu d e s  m e l t in g  p o in ts ,  c r i t i c a l  p o in ts ,  d e n s i ty ,  e le c t r ic a l  r e s i s t iv i ty ,  s u r f a c e  te n s io n  
o f  m o l t e n  m e ta ls ,  l a t t i c e  p a r a m e te r s ,  l a t e n t  h e a t s  o f  fu s io n , sp ec if ic  h e a ts ,  t h e r m a l  c o n d u c 
t iv i t i e s ,  a n d  c o e ff ic ie n ts  o f  e x p a n s io n  a t  v a r io u s  t e m p e r a tu r e s .  N o  m e ta l l u r g is t  c a n  a f f o r d  t o  
d o  w i t h o u t  t h i s  h a n d y  re fe re n c e  b o o k .— A . I t .  P o w e l l .
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Progrès dans la  Technique de la Métallographie microscopique. P a r  R . C astro . 
(A c tu a lité s  sc ien tifiq u es e t  In d u s tr ie lle s , 301. E x p o sés  p u b lié s  so u s la  
d ire c tio n  d ’A lb e r t P o i te v in .)  16 X 25 cm . P p . 56, w ith  14 illu s tra tio n s .
1935. P a r is  : H e rm a n n  e t  Cie, 6 R u e  de  la  S o rbo n n e . (12 fran cs.)

T h is  b o o k le t  is  a  v e r y  c o m p a c t  r e v ie w  o f  m e ta l lu rg ic a l  m ic ro sc o p y .  T h e  e s se n t ia l  f u n d a 
m e n ta l  i n fo r m a t io n  is  g iv e n  w i t h o u t  u n n e c e s s a ry  d e ta i l .  T h e  p r e p a r a t io n  o f  t h e  s p e c im e n  fo r  
m ic ro sc o p ic  e x a m in a t io n  a n d  p h o to g r a p h y  is  th o ro u g h ly  d e a l t  w i th  in  a b o u t  7 p a g e s ,  t h e  r e a d e r  
b e in g  r e f e r r e d  t o  o th e r  w o rk s  f o r  d e ta i ls  o f  so m e  o f  t h e  n e w e r  m e th o d s .  T h e  m ic ro sc o p e  i ts e lf  
i s  t h e n  c o n s id e re d  u n d e r  tw o  h e a d in g s ,  t h e  o p t ic a l  s y s te m  a n d  th e  m e c h a n ic a l  s y s te m ,  a n d  th e  
b o o k  e n d s  w i th  a c h a p te r  o n  t h e  f u tu r e  in  w h ic h  s u c h  th in g s  a s  c in e p h o to m ic ro g r a p h y ,  p h o t o 
m ic r o g ra p h y  in  t h r e e  d im e n s io n s ,  a n d  th e  e le c t ro n  m ic ro sc o p e  a re  d isc u sse d .

T w o  w o rd s ,  n e w  t o  t h e  r e v ie w e r ,  m a y  a lso  b e  o f i n te r e s t  t o  r e a d e r s .  T h e  f ir s t  is  “  u n  
g la z e b r o o k  ”  f o r  a  p o la r iz in g  n ic o l  p r is m  ; t h e  o th e r  is  t h e  p h r a s e  “  a u  m o y e n  d e  b o w d e n s  ” —■ 
b y  m e a n s  o f  B o w d e n  cab les .-— J .  L . H a u g h t o n .

A tlas M etallographicus. V o n  H . H a n e m a n n  u n d  A. S ch rad e r. B a n d  I I .  
L ie fe ru n g  1 : T a fe l 1 -8  ; L ie fe ru n g  2 : T afe l 9 -1 6  ; L ie fe ru n g  3 : T a fe l 
1 7 -24  ; L ie fe ru n g  4  : T a fe l 2 5 -3 2 . 1936. B e rlin  : G e b rü d e r  B o m -
tra e g e r . (R .M . 30.)

T h e  f o u r  p a r t s  w i t h  w h ic h  v o lu m e  2  o f  t h e  “  A t la s  ”  b e g in s  d e a l  w i th  g r e y  c a s t  i ro n .  I n  a  
3 2  p p .  in t r o d u c t io n ,  t h e  e q u il ib r iu m  d ia g r a m s  o f  t h e  F e - C - S i ,  F e - C - P ,  a n d  F e - M n - F e S - M n S  
s y s te m s  a r e  d e s c r ib e d  a n d  t h e i r  e f f e c t  o n  t h e  p r o p e r t ie s  a n d  c o n s t i tu t i o n  o f  c a s t  i r o n  a r e  d i s 
c u s se d .  T h e  m e th o d  a d o p te d  f o r  p r e p a r in g  c y lin d r ic a l  c a s t in g s  o f  d i f f e re n t  d ia m e te r s ,  p o lis h in g  
a n d  e tc h in g  t h e  sp e c im e n s ,  a n d  t h e  v a r io u s  s t r u c tu r a l  c o n s t i tu e n t s  t o  b e  s o u g h t  a r e  a lso  d e 
s c r ib e d .  A l th o u g h  t h e  2 2 9  p h o to m ic ro g r a p h s  i l l u s t r a te  s t r u c tu r e s  r e la t in g  t o  c a s t  i ro n  o f 
i n te r e s t  p r im a r i ly  t o  m e ta l l u r g is t s  in  i ro n  a n d  s te e l ,  e v e n  t h e  p u r e ly  n o n - fe r ro u s  m e ta l lu r g is t  
c a n  f in d  f a c t s  a n d  i te m s  o f  i n te r e s t  a n d  in s t r u c t io n ,  a s ,  f o r  in s ta n c e ,  t h e  e ffe c t  o f  in su f f ic ie n t  
p o l is h in g  a n d  e tc h in g  o n  t h e  s t r u c tu r e  r e v e a le d ,  sh o w n  in  P l a te  I .

T h e  h ig h  s t a n d a r d  o f p r o d u c t io n  t h a t  t h e  a u th o r s  h a v e  s e t  i n  p r e p a r in g  th i s  “  A t la s  ”  is 
f u l ly  m a in t a in e d  in  t h e  p a r t s  u n d e r  r e v ie w .— J .  H .  W a t s o n .

The Theory of the Properties of Metals and Alloys. B y  N . F . M o tt a n d  H . 
J o n e s . (T h e  I n te rn a t io n a l  S eries o f  M o n o g rap h s o n  P h y sio s . G en e ra l 
E d ito r s  : R . H . F o w le r  a n d  P .  K a p itz a .)  8vo. P p . x iii +  326, w ith  108 
i l lu s tra tio n s . 1936. O x fo rd  : a t  th e  C la ren d o n  P re ss . (25s. n e t.)

S in c e  t h e  f o rm u la t io n  o f  t h e  F e r m i - D i r a c  s ta t i s t i c s  i n  1926 , t h e  a p p l ic a t io n  o f  q u a n tu m  
m e c h a n ic s  t o  t h e  g e n e ra l  th e o r y  o f  t h e  m e ta l l i c  s t a t e  h a s  p ro c e e d e d  r a p id ly  a n d  a l t h o u g h  o f s u c h  
r e c e n t  o r ig in  h a s  m e t  w i th  c o n s id e ra b le  su c ce ss .  T h e  a u th o r s  h a v e  m a d e  o u t s t a n d in g  c o n tr i 
b u t io n s  t o  t h i s  b r a n c h  o f  p h y s ic s  a n d  t h e i r  b o o k  fo rm s  a  f ir s t-c la s s  s u m m a ry  o f  o u r  p r e s e n t  
k n o w le d g e  o f  c e r t a in  a s p e c t s  o f t h e  w a v e  th e o r y  o f  m e ta ls .

T h e  m a in  p r o b le m  o f  t h e  m a th e m a t ic a l  t r e a tm e n t  o f  t h e  b e h a v io u r  o f  e le c t ro n s  in  th e  
c r y s t a l  l a t t i c e  is  c o n s id e re d  a n d  t h e  v a r io u s  a p p r o x im a te  s o lu t io n s  a r e  o b ta in e d .  T h e se  a re  
t h e n  u s e d  t o  d e v e lo p  th e o r ie s  o f  o p t ic a l  p r o p e r t ie s ,  c o h e s io n , c r y s t a l  s t r u c tu r e ,  m a g n e t ic  a n d  
e le c t r ic a l  p r o p e r t ie s .  T h e  v a r io u s  th e o r e t i c a l  r e s u l ts  a r e  c o m p a r e d  w i th  e x p e r im e n ta l  r e s u l ts  
w h e re v e r  p o s s ib le  a n d  th e  a g re e m e n t  d isc u s s e d .  T h e  p e c u lia r i t i e s  o f  c e r t a in  m e ta ls  s u c h  a s ,  f o r  
e x a m p le ,  b i s m u th  a r e  e x p la in e d  in  t e r m s  o f  t h e i r  i n d iv id u a l  a to m ic  s t r u c tu r e .

P e r h a p s  t h e  m o s t  r e m a r k a b le  a c h ie v e m e n t  o f  q u a n tu m  m e c h a n ic s  h a s  b e e n  t o  p r o v id e  a  
th e o r e t i c a l  b a s is  f o r  t h e  o c c u rre n c e  o f  d i f f e re n t  e le c t r o n - a to m  r a t i o s  c o r r e s p o n d in g  t o  c e r ta in  
d e f in i te  p h a s e s  i n  a l lo y  s y s te m s .  T h is  s u b je c t ,  w h ic h  is  o f  g r e a t  i n te r e s t  t o  m e ta l lu r g is t s ,  is  
fu lly  e x a m in e d  in  t h e  c h a p te r  o n  “  T h e  C r y s ta l  S t r u c tu r e  o f  M e ta ls  a n d  A l lo y s .”

T h e  b o o k  is  i n te n d e d  p r im a r i ly  f o r  t h e  m a th e m a t ic a l  p h y s ic i s t ,  c o n s e q u e n t ly  t h e  m e ta l lu r g is t  
w ill  f in d  i t  d iff ic u lt  t o  fo llo w  u n le s s  h is  m a th e m a t ic a l  te c h n iq u e  is  w e ll a b o v e  t h e  a v e ra g e .

— C . S y k e s .

A n Introduction  to Physical Metallurgy. B y  L e la n d  R u sse ll v a n  W e r t. M ed. 
8 vo . P p . x i  - f  272, w ith  177 i llu s tra tio n s . 1936. N ew  Y o rk  : M cG raw - 
H ill  B o o k  Co., In c . ( |3 .0 0 ) ;  L o n d o n : M cG raw -H ill P u b lish in g  Co., L td . 
(18s. n e t) .

T h e re  a r e  a l r e a d y  s e v e r a l  g o o d  “  I n t r o d u c t io n s  ”  t o  p h y s ic a l  m e ta l lu r g y ,  a n d  in  a  n e w  b o o k  
o f  t h i s  k in d  w e  m a y  r e a s o n a b ly  e x p e c t  a c c u ra c y  a n d  c le a rn e ss ,  t o g e t h e r  w i th  a  r e l ia b le  a c c o u n t  
o f  t h e  id e a s  u n d e r ly in g  m o d e r n  v ie w s  o n  a l lo y  s t r u c tu r e s .  W e  h a v e  r e a d  t h i s  b o o k  w i th  e v e ry  
s y m p a t h y  f o r  t h e  a t t e m p t  t o  in c lu d e  n e w  d e v e lo p m e n ts  o f  t h e  s u b je c t ,  a n d  i t  is  th e r e f o re  w i th  
r e g r e t  t h a t  w e  m u s t  r e p o r t  t h a t  t h e  r e a d e r  w ill o b t a in  b e t t e r  v a lu e  e ls e w h e re . I n  so  f a r  a s  th e
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b o o k  d e a ls  w i th  t h e  o ld e r  b r a n c h e s  o f  t h e  s u b je c t ,  s u c h  a s  t h e  i n t e r p r e t a t i o n  o f  e q u il ib r iu m  
d ia g r a m s ,  t h e  d e s c r ip t io n  is  a d e q u a te ,  b u t  t h e  s e c t io n s  d e a lin g  w i th  m o re  r e c e n t  d e v e lo p m e n ts  
a r e  o f te n  v e r y  in fe r io r .  W e  h a v e  n o t e d  m o re  t h a n  4 0  m is ta k e s  i n  o n e  r e a d in g  o f  t h e  b o o k  a n d  
s o m e  o f  th e s e  a r e  o f  s u c h  a n  e le m e n ta r y  c h a r a c t e r  t h a t  e i t h e r  t h e  s u b je c t - m a t t e r  h a s  n o t  b e e n  
u n d e r s to o d ,  o r  t h e r e  h a s  b e e n  g r e a t  c a re le s s n e s s  in  c o r r e c t in g  t h e  p ro o fs .— W . H u m e - R o t h e r y .

Hilfsbuch fü r die praktische W erkstoffabnahm e in  der M etallindustrie. V o n

' ;.,o am T>r0 iV Und, A;. H ei r ' 17 X 25 c m - P P - +  80 , w ith  38 i l lu s tra tio n s . 
1936. B e rlin  : J u l iu s  S p rin g e r. (R .M . 9 .60 .)

T h is  l i t t l e  b o o k  is  a  m a n u a l  f o r  t h e  t e s t  r o o m  a n d  in s p e c t io n  d e p a r tm e n t s ,  c o m p i le d  b y  tw o  
te c h n o lo g is t s  o f  a  m e ta l  f irm . N in e  p a g e s  a r e  d e v o te d  t o  t h e  m a r k in g  o u t  a n d  h a n d l in g  o f 
t e n s i le  te s t -p ie c e s  a c c o rd in g  t o  G e r m a n  s ta n d a r d s ,  t o g e t h e r  w i th  p a r t i c u l a r s  o f  u s e fu l  c a lc u la t in g  
d o d g e s  w i th  t h e  s lid e  r u le .  M e th o d s  o f  h a rd n e s s  t e s t i n g  a r e  s u m m a r iz e d  in  5  p a g e s ,  w h i ls t  
b e n c ü n g  a n d  im p a c t  t e s t s ,  a n d  w e ld  te s t s ,  re c e iv e  tw o  p a g e s  e a c h .  T h e n  fo llo w  42  t a b l e s  In  
m e t r ic  u n i t s  f o r  c a lc u la t in g  s t r e s s ,  e lo n g a t io n ,  r e d u c t io n  o f  a r e a ,  & c., f ro m  t h e  d im e n s io n s  o f 
t e s t -p ie c e s  o f  v a r io u s  s iz e s . B e n d  a n d  h a rd n e s s  t a b l e s  a r e  in c lu d e d ,  t o g e t h e r  w i th  a p p r o x im a te  
c o n v e rs io n s  f o r  r e s u l ts  o b t a in e d  f ro m  t h e  v a r io u s  d i f f e re n t  h a rd n e s s  t e s t s .  T h e  b o o k  c o n c lu d e s  
w i t h  a  f e w  p h y s ic a l  c o n s ta n t s  a n d  E n g l is h - m e t r ic  c o n v e rs io n  f a c to r s .

A b s o lu te  a c c u r a c y  is  e s s e n t ia l  in  s u c h  a  m a n u a l ,  a n d  i t  is , t h e r e f o re ,  a  p i t y  t h a t  a  m is p r in t  
o n  p .  79  r e p o r t s  t h a t  o n e  E n g l is h  t o n  =  3 2 4 0  lb .— H u g h  O ’N e i l l .

Einfluss des Spannungzustandes auf das Form änderungsverm ögen der m eta l
lischen W erkstoffe. V o n  A lb e r t  F .  M aier. (M itte ilu n g e n  a u s  d e r  M a te r ia l
p rü fu n g s a n s ta l t  a n  d e r  T e c h n isc h e n  H o ch sch u le , S tu t tg a r t . )  D e m y  8vo 
P p . i v - f - 4 7 +  11 ta b le s . 1935. B e r l i n : V .D .I .-V e rla g , G .m .b .H  (B r 
R .M . 5 ;  V .D .I .-M itg l., R .M . 4 .50 .)

T h is  b o o k  is  i n  t h e  n a tu r e  o f  a  r e c o r d  o f  a n  e x te n s iv e  r e s e a r c h .  T h e  a u t h o r  e x a m in e s  t h e  
b e h a v io u r  o f  s te e l ,  c a s t  i ro n ,  a n d  b r o n z e  te s t -p ie c e s  w h e n  s u b je c t e d  t o  t h e  s im u l ta n e o u s  a c t i o n  
o f tw o  a p p l i e d  lo a d s .  T u b u la r  t e s t -p ie c e s  a r e  s u b je c t e d  t o  i n te r n a l  p re s s u r e  a n d  t o  s im u l 
t a n e o u s  lo n g i tu d in a l  te n s i le  s t r e s s ,  a n d  t o  s im u l ta n e o u s  i n te r n a l  p re s s u r e  a n d  lo n g i tu d in a l  
c o m p re s s iv e  s t r e s s ,  r e s p e c t iv e ly .  T h e  m e c h a n ic a l  p r o p e r t ie s ,  flow  c h a ra c te r i s t i c s ,  a n d  f r a c tu r e  
a r e  c o m p a r e d  t o  t h o s e  o f  s im i la r  te s t -p ie c e s  s u b je c t e d  t o  n o r m a l  te n s i le  o r  c o m p re s s iv e  s tre s se s .

S im ila r ly ,  c y l in d r ic a l  b o d ie s  a r e  s u b je c t e d  t o  u n i fo r m  r a d i a l  c o m p re s s iv e  s t r e s s e s  a n d  s im u l 
t a n e o u s  lo n g i tu d in a l  te n s i le  o r  c o m p re s s iv e  s tr e s se s .

T h e  l a t t e r  p o r t i o n  o f  t h e  b o o k  is  d e v o te d  t o  f a t ig u e  t e s t s  o n  m ild  s te e l  a n d  c a s t - i r o n  t u b u la r  
t e s t -p ie c e s  s u b je c t e d  a t  t h e  s a m e  t im e  t o  i n t e r n a l  p re s s u r e  o r  t o  lo n g i tu d in a l  te n s i le  s t r e s s .  A 
u s e fu l  t a b u l a r  s u m m a r y  o f  m e c h a n ic a l  t e s t s  r e s u l ts  is  a p p e n d e d .

T h e  p h o to g r a p h s  o f  c h a r a c t e r i s t i c  f r a c tu r e s  a r e  w e ll r e p r o d u c e d .  T h e  l e t t e r p r e s s  a p p e a r s  t o  
b e  p h o to g r a p h e d  f r o m  ty p e s c r ip t  a n d  s o m e  m a y  f in d  i t  t r y i n g  t o  r e a d .— W . D . J o n e s .

La M etallurgie en Belgique e t a u  Congo Beige. H istorique— Situation actuelle .
P a r  E u g e n e  P ro s t .  C r. 8vo . P p .  3 4 0 , w ith  21 figu res a n d  2  m a p s . 1936. 
P a r is  : D u n o d . (4 0 .6 0  fran c s .)

T h is  b o o k  g iv e s  a n  h i s to r ic a l  s u rv e y  o f  t h e  g r o w th  o f  t h e  B e lg ia n  m e ta l lu r g ic a l  i n d u s t r ie s  
a n d  a  d e s c r ip t io n  o f  p r e s e n t - d a y  p r a c t ic e .  S in c e  t h e  i r o n  a n d  z in c  i n d u s t r ie s  a r e  b y  f a r  t h e  
m o s t  i m p o r t a n t  t o  B e lg iu m , i t  i s  o n ly  n a t u r a l  t h a t  t h e  g r e a t e r  p a r t  o f  t h e  b o o k  (2 5 0  p p .)  is  
d e v o te d  t o  t h e m ;  le a d  a n d  s i lv e r  a r e  d ism is s e d  in  2 0  p a g e s ,  a n d  c a d m iu m ,  c o p p e r ,  n ic k e l ,  a n d  
a n t im o n y  h a v e  o n ly  10  p a g e s  b e tw e e n  th e m .  A  la rg e  p a r t  o f  t h e  z in c  s e c t io n  d e a ls  w i t h  t h e  
V ie il le -M o n ta ig n e  p r a c t ic e ,  w h ic h  is  d e s c r ib e d  i n  f a i r  d e ta i l  w i th  p la n s  a n d  i l l u s t r a t i o n s  o f  t h e  
v a r io u s  t y p e s  o f  f u rn a c e s  u s e d .  M o d e rn  p r a c t ic e  i n  t h e  p r o d u c t io n  o f  e le c t ro ly t ic  z in c  a n d  
t h e  c o n tin u o u s  r e t o r t - f r a c t i o n a l  d i s t i l l a t i o n  p r o c e s s  o f  t h e  N e w  J e r s e y  Z in c  C o m p a n y  a r e  o n ly  
b r ie f ly  a n d  v e r y  in c o m p le te ly  d e s c r ib e d .  T h e  s e c t io n  c lo ses  w i t h  s ta t i s t i c s  o f  p r o d u c t io n  a n d  
c o n s u m p t io n  in  t h e  p r in c ip a l  c o u n tr i e s  o f  t h e  w o r ld .  T h e  l a s t  53  p a g e s  o f  t h e  b o o k  c o n ta in  a  
r e la t iv e ly  b r ie f  a c c o u n t  o f  t h e  o re  d e p o s its  o f  t h e  B e lg ia n  C o n g o  a n d  o f  t h e  m e th o d s  u s e d  in  
r e c o v e r in g  th e r e f ro m  c o p p e r ,  c o b a l t ,  t in ,  g o ld ,  a n d  r a d iu m ,  b u t  t h e  m e ta l lu r g ic a l  s id e  is  d e a l t  
v i i th  i n  q u i te  a  s u p e rf ic ia l  m a n n e r .— A . R .  P o w e l l .

Dechema W erkstoffblätter, K urzreferate  über W erkstoff-Fragen in der 
Chemischen Technik aus dem  Schrifttum  des In -  und Auslandes. B e a rb e ite t  
v o n  E . R a b a ld . 23 X 30  cm . P p .  v iii  +  105. 1935. B e r l i n : V erlag
C hem ie, G .m .b .H . (R .M . 1 0 .00  ; A u sl. P re is ., R .M . 7 .50 .)

T h is  is  a  b o u n d  v o lu m e  o f  t h e  a b s t r a c t  s e c t io n  o f  “  D ie  C h e m isc h e  F a b r ik , ”  a n d  c o n ta in s  a  
c la ss if ied  c o lle c tio n  o f  a b s t r a c t s  u s u a l ly  v e r y  b r ie f  o f  t h e  w o r ld ’s  l i t e r a t u r e  f o r  1935 in  so  f a r  a s
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i t  r e la te s  t o  t h e  p r o p e r t ie s  o f  m e ta ls  a n d  a llo y s , c o r ro s io n  p ro b le m s ,  p h y s ic a l  t e s t in g ,  n o n -m e ta l l ic  
c o n s t r u c t io n a l  m a te r i a ls  a n d  n o n -m e ta l l ic  p r o te c t iv e  c o a t in g s  a n d  c e m e n ts  fo r  u s e  i n  c h e m ic a l  
w o rk s .  I t s  m a in  p u r p o s e  is  t o  d i r e c t  t h e  w o r k s ’ c h e m is t  t o  t h e  c u r r e n t  l i t e r a tu r e  o f t h e  s u b je c t  
in  w h ic h  h e  is  in te r e s te d  a n d ,  t a k e n  a s  a  w h o le , i t  se em s t o  fu lf il  t h i s  p u r p o s e  s a t i s fa c to r i ly .

— A . R .  POWELL.

75 Jah re  Verein D eutscher E isenhüttenleute 1860-1935. 21 x  30 cm .
P p . 2 0 0 , i l lu s tr a te d . 1935. D ü s s e ld o r f : V erlag  S ta h le ise n  m .b .H .

T h is  h a n d s o m e  v o lu m e  h a s  b e e n  p r e p a r e d  t o  c e le b ra te  t h e  7 5 th  a n n iv e r s a ry  o f  t h e  f o u n d a t io n  
o f  t h e  G e rm a n  e q u iv a l e n t  o f  o u r  I r o n  a n d  S te e l  I n s t i t u t e .  I t  c o n ta in s  a n  a c c o u n t  o f th e  g ro w th  
o f  t h e  S o c ie ty  a n d  t h e  e x t r a o r d in a r i l y  g r e a t  d e v e lo p m e n ts  w h ic h  h a v e  t a k e n  p la c e  in  th e  
m e ta l l u r g y  o f  i r o n  a n d  s te e l  a n d  i n  m e th o d s  o f  c o n tr o l  a n d  t e s t in g .  B r ie f  b io g ra p h ie s  o f a ll  t h e  
m o s t  i m p o r t a n t  G e r m a n  s te e l  m e ta l l u r g is t s  a n d  i ro n m a s te r s  a r e  a ls o  in c lu d e d ,  a s  w e ll a s  
n u m e r o u s  p h o t o g r a p h s  s h o w in g  t h e  g r o w th  w h ic h  h a s  t a k e n  p la c e  i n  so m e  im p o r ta n t  s te e l 
w o rk s .  A  b i b l io g ra p h y  o f  o v e r  6 0 0  re fe re n c e s , c h ie f ly  t o  a r t ic le s  i n  S tahl u n d  E isen is  a p p e n d e d .

T h e  b o o k  w ill  r e p a y  s tu d y  b y  a l l  w h o  a r e  i n te r e s t e d  i n  t h e  h i s t o r y  a n d  p ro g re s s  o f t h e  i ro n  

a n d  s te e l  in d u s t r y .— A . R .  P o w e l l .

Cum ulative Index of M etallurgical A bstracts Published in Vols. n i-V  of M eta ls
a n d  A llo y s ,  Ja n u a ry  1932-Decem ber 1934. P p . v  +  272. 1935. N ew  
Y o r k :  R e in h o ld  P u b lish in g  C o m p an y . ($ 1 0 .0 0 .)

S u b s c r ib e rs  t o  t h e  A m e r ic a n  p e r io d ic a l  M etals and  A llo ys  w ill  w e lc o m e  th i s  g e n e ra l  in d e x  to  
t h e  c o n te n t s  o f  t h e  t h r e e  v o lu m e s  is s u e d  in  t h e  y e a r s  1 9 3 2 -1 9 3 4 . M etals and A lloys  c o n ta in s ,  
i n  a d d i t i o n  t o  o r ig in a l  a r t i c le s  a n d  c r i t ic a l  s u m m a r ie s  a n d  t r a n s la t io n s  o f  i m p o r t a n t  a r t ic le s  
p u b l is h e d  in  t h e  w e l l-k n o w n  E u r o p e a n  sc ie n tif ic  a n d  t e c h n ic a l  jo u rn a l s ,  e x te n s iv e  a b s t r a c t s  
w h ic h  c o v e r  i n  a d d i t i o n  t o  t h e  f ie lds  o f  f e r ro u s  a n d  n o n - fe r ro u s  m e ta l lu r g y ,  t h e  l i t e r a tu r e  of 
“  p ro c e s s  ”  m e ta l l u r g y .  T h e  v o lu m e ,  a s  i t s  t i t l e  im p lie s ,  c o v e rs  t h e  a b s t r a c t s  s e c t io n  o n ly .

T h e  in d e x  is  d iv id e d  i n to  f o u r  p a r t s  : (1) s u b je c t  in d e x  f o r  193 2  a n d  1 9 3 3 ; (2) a u t h o r  in d e x  
f o r  1 932  a n d  1 9 3 3 ; (3) s u b je c t  in d e x  f o r  1 9 3 4 ;  a n d  (4) a u t h o r  in d e x  f o r  1934 . I t  is, w e  fee l, 
u n f o r t u n a t e  t h a t  i n  o n e  v o lu m e  tw o  e n t i r e ly  s e p a r a te  s u b je c t  a n d  tw o  n a m e s  in d e x e s  s h o u ld  
b e  p u b l is h e d ,  a s  t h i s  n e c e s s i ta te s  a  d o u b le  s e a r c h  f o r  e v e ry  e n t r y  t o  b e  c o n s u lte d .

T h e  in d e x in g ,  i n  g e n e ra l ,  a p p e a r s  t o  h a v e  b e e n  c a re fu lly  c a r r ie d  o u t ,  b u t  t h e  b o o k  o f te n  
n e e d s  c a re f u l  u s e  i f  a l l  r e fe re n c e s  a r e  t o  b e  f o u n d  t o  t h e  s u b je c t  s o u g h t ; f o r  e x a m p le ,  u n d e r  t h e  
h e a d in g  “  E x t r u s i o n  ”  ( p .  27) t h e r e  a r e  o n ly  tw o  e n tr ie s ,  b u t  u n d e r  “  M e ta ls  ”  (p . 45) w e fin d —  
“  M e ta ls ,  e x tr u s io n ,  V . 3 , p .  M A  137 L / 7 , ”  a n  e n t r y  w h ic h  is  n o t  t o  b e  f o u n d  u n d e r  “  E x t r u s io n .”  
W e  h a v e  n o t ic e d  t h a t  in  o th e r  c a se s  t h e  s a m e  a p p lie s .  T h e  n u m e r o u s  e n tr ie s  w h ic h  a r e  t o  b e  
f o u n d  u n d e r  “  M e ta ls  ”  a r e  u n n e c e s s a r y  i n  a  m e ta l lu r g ic a l  in d e x  : t h e  u s e r  o f t h e  in d e x  w o u ld  
n a tu r a l l y  r e f e r ,  f o r  in s ta n c e ,  t o  e n tr i e s  u n d e r  “  C a s t in g ,”  “  D e f o r m a t io n ,”  “  F lu id i ty ,  M e lt 
i n g ,”  <fec., a n d  n o t — t o  g iv e  a n o th e r  e x a m p le — t o  f in d  u n d e r  “  M e lt in g  ”  4  e n tr ie s  w i th  a n o th e r  

a n d  d i f f e re n t  6  e n t r i e s  u n d e r  “  M e ta ls .”

Metal Castings. B y  H a r ry  L . C am p b e ll. M ed. 8vo . P p .  ix  - f  318, w ith  174 
i l lu s tra tio n s . 1936. N ew  Y o r k : J o h n  W iley  & S ons, In c . ($ 3 .0 0 ) ;
L o n d o n  : C h a p m a n  & H a ll, L td .  (15s. n e t) .

I n  s p i te  o f  t h e  in c r e a s in g  c o m p e t i t i o n  f ro m  f a b r i c a t e d  a n d  w r o u g h t  p r o d u c ts ,  c a s t in g s  s ti l l  
o c c u p y  a  v e r y  i m p o r t a n t  p la c e  i n  t h e  e n g in e e r in g  w o r ld ,  a n d  t h i s  v o lu m e  o ffe rs  a  w e l l-p la n n e d  
a n d  c le a r ly  w r i t t e n  s u rv e y  o f  t h e  m a te r ia ls ,  p ro c e sse s , a n d  e q u ip m e n t  e m p lo y e d  in  t h e  m e ta l  
c a s t in g  in d u s t r y  i n  t h e  U n i t e d  S t a te s  o f  A m e ric a .  T h e s e  d i f fe r  s o m e w h a t  i n  d e ta i l  f ro m  
B r i t i s h  p r a c t ic e ,  a n d  i t  is  in s t r u c t iv e  t o  c o n t r a s t  t h e  l in e s  o f  d e v e lo p m e n t  i n  t h e  tw o  c o u n tr ie s .  
T h e  b ia s  is  n a tu r a l l y  m a in ly  f e r ro u s ,  a n d  in  t h i s  r e s p e c t  t h e  t i t l e  s u g g e s ts  a  l a r g e r  sc o p e  t h a n  
t h e  s u b je c t - m a t t e r  a c tu a l ly  c o v e rs ,  a s  m o s t  o f  t h e  b o o k  is  d e v o te d  t o  s a n d -c a s t in g s  o f  i ro n  a n d  
s te e l .  T h e  o n e  s h o r t  c h a p te r  d e v o te d  t o  n o n - fe r ro u s  a l lo y s  is  q u i te  in a d e q u a te ,  a n d  a n  u n d u e  
p r o p o r t io n  o f  t h i s  s m a l l  s p a c e  i s  g iv e n  t o  a n t i - f r ic t io n  w h i te  m e ta ls ,  w h ic h  a r e  n o t  n o rm a l ly  
r e g a r d e d  a s  c a s t in g s .  T h e  a l lo y s  f o rm in g  t h e  b u lk  o f  t h e  o u t p u t  o f  n o n - fe r ro u s  f o u n d r ie s  a re  
e a c h  d ism iss e d  in  a  f e w  l in e s , w h i l s t  l i g h t  a l lo y s  o f  a lu m in iu m  a n d  m a g n e s iu m , a n d  d ie -c a s tin g  
a l lo y s  a r e  t r e a t e d  o n ly  a  l i t t l e  m o re  g e n e ro u s ly .  T w o  u s e fu l  c h a p te r s  a r e  d e v o te d ,  r e s p e c tiv e ly , 
t o  t h e  d e s ig n  o f  m e ta l  c a s t in g s  a n d  t h e  c o m p a r a t iv e  p r o p e r t ie s  o f  c a s t  m e ta ls .

T h e  v a lu e  o f  t h e  b o o k  f o r  re f e r e n c e  p u r p o s e s  is  e n h a n c e d  b y  t h e  a p p e n d ix ,  i n  w h ic h  a re  
c o lle c te d  t h e  p r in c ip a l  A .S .T .M . s p e c if ic a t io n s  fo r  c a s t  m e ta ls  a n d  th e  A .F .A . m e th o d s  fo r  s a n d  
t e s t in g .  A  v o lu m e  p la n n e d  o n  t h e  l in e s  o f  t h i s  w o rk ,  b u t  d e v o te d  e x c lu s iv e ly  t o  n o n - fe r ro u s  

m e ta l  c a s t in g s ,  w o u ld  b e  w e lc o m e . . . . . . .  , . , ,
T h e  b o o k  is  e x c e lle n tly  i l l u s t r a te d ,  w e ll p r in t e d  a n d  b o u n d .  A  s h o r t  b ib l io g ra p h y  is  t o  be  

f o u n d  a t  t h e  e n d  o f  e a c h  c h a p te r ,  b u t  re fe rs  p r in c ip a l ly  t o  A m e r ic a n  p u b l ic a t io n s .  T h e  p r ic e  is  

r e a s o n a b le  f o r  a  t e x t - b o o k  o f  t h i s  d e s c r ip t io n .— J .  E .  N e w s o n .



624 Metallurgical Abstracts V o l . 3

Foun^ ry  W o fk . B y  R .E .  W e n d t. T h ird  E d itio n . D e m y S v o . P p . x ii +  240

i l v  n m  .  “ T ' r  1936Û -11NA!W Y o r k :  M cG raw -H ill B o o k  Co., Inc.’ 
($ 2 .0 0 ) ; L o n d o n  : M cG raw -H ill P u b lish in g  C o., L td . (12s. n e t) .

The third edition of this lvell-prepared little book has been brought up to date bv the 
mclmnon of recent developments in such matters as standard pattern colours, alloy iron and 
alloy steel castings, and mass-production foundries. The object of the book is to provide an

author aif instructor in°f h ° 'S and.?oI1?ges and apprentices in commercial shops, and the 
r 1™t™ct0r foundry practice m an American TJniversitv, has produced a  volume 

suitable for this purpose. The text is amplified by numerous illustrations and each chanter 
concludes with a series of test questions. The book is divided into fom sections^• the ta rt
o f C a s Ï Ï m n ï t ü t u - ^ ’ S ’™“  lay:°^>  equipment, and sands ; the second, Melting and Mixing 
of Cast Irons, the third, Exercises in Bench and Floor Moulding and Foundry Control • and the 
last, Non-Ferrous Metal Founding and Glossary. vonrroi, ana the

Jm® non-feV°Pfi f  ction is quite subsidiary and the information given is so vague as to be 
worthless, and m future editions this section should either be re-written or entirely omitted 
Admiralty gun-metal and aluminium bronze are not even mentioned

h i g h - J P EntNEgwsON.blnding are g° ° d’ bUt f0r Stl,dentS and apprentices the price appears

Practical Design oî E xhaust and Blower Systems. A  H a n d b o o k  o n  th e  D esign-

W o r t h  B1° r i  § ? te m s  in  w h ich  th e  S u b j e c t  is T re a te d  in  a
\ \  a y  t h a t  th e  M a n  o f  L im ite d  E d u c a t io n  C a n  C o m p reh en d  a n d  U n d e r s ta n d  
B o th  I t s  M e an in g  a n d  A p p lic a tio n . B y  E . W . E a v a lo ra . D e m y  8vo .

t P ;.i u+  7, ’ rVlth 91 l ] lu s tra t l° n s . 1935. N e w  Y o r k :  E d . A . S c o tt  
P u b lish m g  C o., I n c .  ($ 5 .0 0 .)

menteH o ï t n  ° £̂  bu,0k iS a™pIy expIained in the sub-title and the author must be compli- 
mented on the admirable way in which he has fulfilled his mission. In many industries the

n T T e w  stita‘ entt regutationsf ‘i f  13 V(;ry ,serious> and in all industrial countries thereare very stringent regulations covering its control. Again, many dusts and fumes contain
constituents of commercial value the recovery of which is of importance to the economical 

1,1 this b00k the numerous types of exhaust and blower systems for 
dealing with dust and fume problems are admirably explained and their operation described in 
clear and simple language with many examples from practice. The book is profusely illustrated

outthefpTrtoTih?woCrkan8 °f ValUe Tu“ t9 SklUed the pSEKS^SSdn l n S n  u . praiseworthy manner and the book can be thoroughly recom-
ab le i-A  n . (P0WEX,inagerS e8peCiaUy tllose c°ntrolling small works. The price is very reason-

Schw eisstechnikH . 21 x  30  cm . P p . 07, w ith  275 i l lu s tra tio n s .
1936. B e rlin  : V .D .I .-V e rla g  G .m .b .H . (M. 4 .50 .)

The first of these “ Special Numbers ” devoted to welding, was published in 1926 The 
present issue reviews the progress made since th a t date. I t  contains f o u r g o p s o f p a p c s  
(for a hst of which see M et Abe., this vol., p. 433), of which the second and tWrd contain matte™ 

m z‘ bn Germanl “ Soldering and Welding of Light Metals ” by L 
Bostosky; Welding and Soldering of Light Metals,” by E. Lüder- “ Surface Treatment bv

P r o d t L n  ofT t l Î ”  c“ A - M atU ng ; aDd “  W eW ing TeChnidU° 1U th e  

all w h o ^ r e ^ te r a te d ^ ^ tS ^ b je c t i—H^W.^.^HmNETT.^ &S SUch> be *ound valuable by

Cours de Soudure E lectrique à  l ’Arc. [M im eo g rap h ed .] I n  5 v o lu m es. P p . 
522 w ith  436  il lu s tr a t io n s  1936. P a r is  : E co le  S u p é r ie u re  d e  S o u d u re  
A u to g e n e , 32 B o u le v a rd  d e  la  C h ap e lle , X V i l l e .  (250 fran cs.)

This is the first of the welding courses of the École Supérieure de Soudure Autogène to be 
made accessible to those who are unable to attend the school. Although, as M. Granjon points

be o b to to ed fro m ftw tif  ̂  ̂  bC?-n f t de “  complete as possible, full benefit cannot possibly 
if  thkt™  *• * without systematic laboratory work and practical training in manipulation
shows the to d iir«  he 8tnen f  ]  A *  Supérieure is of the same standard as this text-book snows the lectures to be, the students there are indeed fortunate.

V olume I  treats the fundamentals of electricity from the point of view of arc-welding—from 
m  aÎ ° m t0  ma*netic stabilization of the welding arc. Volume I I  deals with 

electrodes and their coatings—manufacture, properties, and testing. Volume III  is devoted to
^ u la H n n ° iif  DS’ Î  i?*, PreParation for welding, manipulative technique, and the
calculation of welding costs. Volume IV reverts to theory, the characteristics of d c and a c
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g e n e ra to r s  b e in g  c o n s id e re d  in  d e ta i l .  T h e  f ir s t  c h a p te r  o f  V o lu m e  V  d e a ls  w i th  p r o b le m s  o f  
i n s t a l l a t i o n ,  m u l t i - o p e r a to r  l a y - o u ts ,  a n d  w e ld in g  a c c e s s o r ie s ;  a n d ,  in  t h e  r e m a in in g  c h a p te r s ,  
a u to m a t i c  a r c  w e ld in g ,  a to m ic  h y d r o g e n ,  a n d  s h ie ld e d  a r c  p ro c e sse s  a r e  d e s c r ib e d .

T h r o u g h o u t  t h e  w o rk ,  e m p h a s is  is  l a id  o n  t h e  im p o r ta n c e  o f  f i r s t  p r in c ip le s .  A n  e x a m p le  
o f  t h e  c a re fu l  t r e a tm e n t  is  t h e  a p p l i c a t i o n  o f  G a u s s ’ la w  t o  t h e  a n a ly s is  o f  t e s t  r e s u l ts .

T h e s e  f iv e  v o lu m e s  c a n  b e  h ig h ly  r e c o m m e n d e d  t o  a l l  in te r e s te d  i n  a r c  w e ld in g , a n d ,  in  
p a r t i c u l a r ,  t o  a l l  w e ld in g  i n s t r u c to r s .  A l th o u g h  n o  c o m p la in t  c a n  r e a s o n a b ly  b e  m a d e  o f  t h e  
h ig h  p r ic e ,  o n e  fee ls  t h a t  i t  s h o u ld  in c lu d e  a  b in d in g  o f g r e a t e r  d u r a b i l i t y .  O n e  lo o k s  fo rw a rd  
w i th  g r e a t  i n te r e s t  t o  t h e  p u b l ic a t i o n  o f a l l  t h e  o t h e r  w e ld in g  c o u rs e s  u n d e r  t h e  d i r e c t io n  o f t h e  
I n s t i t u t  d e  S o u d u r e  A u to g e n e .— H .  W . G . H i g n e t t .

Oxy-Acetylene W elding and Cutting. B y  R o b e r t  H . H a rc o u r t .  D em y  8vo. 
P p .  x i  4* 131, w ith  34 i l lu s tra tio n s . 1935. S ta n fo rd  U n iv e rs ity , C a l . : 
S ta n fo rd  B o o k s to re . ($1 .60 .)
T h is  b o o k  is  i n te n d e d  f o r  u s e  i n  sc h o o ls  a n d  co lleg es , a n d  c o n ta in s  t h e  u s u a l  d e s c r ip t io n s  o f  

b lo w p ip e s  a n d  a c c e sso r ie s ,  in s t r u c t io n s  i n  m a n ip u la t i o n ,  a n d  a d v ic e  o n  te c h n iq u e .  I n  a d d i t i o n  
t o  m ild  s te e l  a n d  c a s t - ir o n ,  t h e  w e ld in g  o f s ta in le s s  s te e ls ,  c o p p e r ,  b ro n z e ,  b r a s s ,  M o n e l m e ta l ,  
a lu m in iu m ,  a n d  le a d  is  b r ie f ly  c o n s id e re d .

T h e  r e s p o n s ib i l i ty  o f  t h e  a u t h o r  o f a n  e le m e n ta r y  t e x t - b o o k  is  f a r  g r e a t e r  t h a n  t h a t  o f  t h e  
w r i te r  o f  a n  a d v a n c e d  m o n o g ra p h ,  t h e  r e a d e r s  o f  w h ic h  a r e  e x p e c te d  t o  e x e rc ise  c r i t ic a l  d is c r im i 
n a t i o n .  I t  is  v e r y  d i s tu r b in g ,  t h e r e f o re ,  t o  f in d  in  t h i s  p r im e r  n o  c a re fu lly  c o n s id e re d  e x p o s it io n ,  
b u t  m a n y  m is le a d in g  s ta t e m e n t s  a n d  i m p o r t a n t  o m iss io n s . F o r  e x a m p le ,  t h e  r e la t iv e  a d v a n 
t a g e s  o f  h ig h -  a n d  lo w -p re s s u re  b lo w p ip e s  a r e  n o t  s t a t e d ; t h e  im p o r t a n t  f e a tu r e s  o f t h e  r i g h t 
w a r d  m e th o d  a r e  m is s e d ;  a n  e x c e ss  o f a c e ty le n e  is  r e c o m m e n d e d  fo r  w e ld in g  s ta in le s s  s te e ls ,  
a n d  a  n e u t r a l  o r  s l ig h t ly  o x id iz in g  f la m e  f o r  b r a s s .  $ 1 .6 0  is  t o o  m u c h  t o  p a y  f o r  in fo r m a t io n  o f 

t h i s  k in d .— H . W . G . H i g n e t t .

Spectrum  Analysis w ith the Carbon Arc Cathode Layer (“  Glimmschicht ” ).
B y  L e s te r  W . S tro c k , w ith  a  P re fa c e  b y  V . M . G o ld sc h m id t. M ed. 8vo. 
P p . 54, w ith  20  illu s tra tio n s . [1936.] L o n d o n : A d a m  H ilg e r, L td . ,  
98 K in g ’s R d .,  N .W .l .  (5s. 8d., p o s t  free .)
T h is  b o o k  c o n ta in s  a  d e s c r ip t io n  o f  t h e  m e th o d s  d e v e lo p e d  b y  P ro fe s s o r  G o ld s c h m id t  a n d  

h is  c o -w o rk e r s  a t  G o t t in g e n  f o r  t h e  s p e c t r o g ra p h ic  a n a ly s is  o f  n o n - c o n d u c t in g  so lid s  a n d  
p o w d e r s  a n d  o f  t h e  a p p l i c a t i o n  o f  t h e s e  m e th o d s  t o  t h e  a n a ly s e s  o f r o c k s .  T h e  n e c e s s a ry  
a p p a r a t u s  is  i l l u s t r a te d  a n d  d e s c r ib e d  in  d e ta i l ,  a n d  a  fu ll  a c c o u n t  is  g iv e n  o f  t h e  e x p e r im e n ta l  
p r o c e d u r e  w i th  re fe re n c e  t o  n u m e r o u s  e x a m p le s .  T h e  b o o k ,  w h ic h  is  b e a u t i fu l ly  p r in t e d  a n d  
i l l u s t r a te d ,  s h o u ld  b e  o f  g r e a t  s e rv ic e  t o  t h o s e  i n te r e s t e d  i n  g e o c h e m ic a l  p ro b le m s .

— A . I t .  P o w e l l .

Glances a t Industrial R esearch During W alks and Talks in  Mellon Institu te .
B y  E d w a rd  R . W eid le in  a n d  W illia m  A . H a m o r. C r. 8vo. P p . x  +  238, 
w ith  26 il lu s tr a t io n s . 1936. N ew  Y o r k : R e in h o ld  P u b lish in g  C o . ; L o n d o n : 
C h a p m a n  a n d  H a ll , L td .  (13s. n e t.)
T h is  b o o k  is  a  c o lle c t io n  o f  e s sa y s ,  p a r t i c u l a r ly  i n  r e l a t i o n  t o  t h e  M ello n  I n s t i t u t e  a n d  t h e  

i n d u s t r ia l  f e l lo w s h ip  s y s te m  w h ic h  i t  o r ig in a te d .  T h e  s u c c e ss  o f  t h e  I n s t i t u t e  h a s  b e e n  g r e a t ; 
o v e r  tw o  m il l io n  s te r l i n g  h a v e  b e e n  s u b s c r ib e d  b y  I n d u s t r y  s in c e  i t s  f o u n d a t io n ,  a n d  l a s t  y e a r  
a s  m u c h  a s  £ 2 0 0 ,0 0 0  w a s  s u b s c r ib e d .  T h e  m a g n i f ic e n t  n e w  b u i ld in g s  o f  t h e  I n s t i t u t e ,  e n d o w e d  
b y  t h e  M e llo n  B r o t h e r s ,  h a v e  r e c e n t ly  b e e n  o p e n e d .

W h i l s t  m a in ly  d e v o te d  t o  a n  a c c o u n t  o f  A m e r ic a n  e x p e r ie n c e ,  t h i s  b o o k  s h o u ld  n o t  fa i l  t o  b e  
in te r e s t in g  a n d  s t im u la t in g  t o  E u r o p e a n  r e a d e r s .  T h e  m a in  s e c t io n s  a r e  : (1) t h e  in d u s t r ia l  
r e s e a r c h  p r o c e d u r e  o f  t h e  M e llo n  I n s t i t u t e ; (2) in d u s t r ia l  r e s e a r c h  su c ce sse s  a n d  o p p o r tu n i t i e s ;
(3 )  p r o fe s s io n a l  a s p e c t s  o f  in d u s t r ia l  r e s e a r c h ; (4) q u e s t io n s  i n  in d u s t r ia l  r e s e a r c h  m a n a g e m e n t ,  
a n d  (5 ) l i t e r a r y  a c t i v i t i e s  i n  i n d u s t r ia l  r e s e a r c h ,  in c lu d in g  m e th o d s  f o r  t h e  i n t r o d u c t io n  o f  n e w  
i n d u s t r ia l  p r o d u c t s . A n o t h e r  o u t s t a n d in g  f e a tu r e  o f  t h e  b o o k  is  a  l i s t  o f  t h e  m a in  a c h ie v e m e n ts  
o f  A m e r ic a n  c h e m is t r y  s in c e  1914 .

T h e  a u th o r s ,  w h o  h a v e  b e e n  m a in ly  c o n c e rn e d  w i t h  in d u s t r ia l  r e s e a r c h  o f  a  p h y s ic a l  a n d  
c h e m ic a l  n a tu r e ,  e m p h a s iz e  t h e  g ro w in g  u r g e n c y  o f e m p lo y in g  sc ie n tif ic  w o rk e r s  t o  s t u d y  t h e  
h u m a n  f a c to r s  i n  p r o d u c t io n ,  a n d  p o i n t  o u t  t h a t  o n ly  a  t r i v ia l  a m o u n t  h a s  b e e n  e x p e n d e d  i n  t h i s  
d i r e c t i o n  c o m p a r e d  w i t h  w h a t  h a s  b e e n  a c c o rd e d  t o  t h e  d e s ig n  a n d  c a re  o f  m a c h in e ry .

Chemical Synonyms and Trade Names. A Dictionary and Commercial H and 
book. B y  W illiam  G a rd n e r . F o u r th  E d it io n , m u c h  en la rg ed . M ed. 8vo. 
P p . 495. 1936. L o n d o n  : T ech n ica l P re ss , L td . (31s. 6d.)
I n s t e a d  o f r e s e t t i n g  t h e  t y p e  w i th  e a c h  n e w  e d it io n ,  t h e  s u b je c t - m a t t e r  o f t h e  f i r s t  e d i t io n  

h a s  b e e n  le f t  p r a c t ic a l ly  i n t a c t  a n d  t h e  n e w  te r m s  a d d e d  in  a n  a p p e n d ix  w h ic h  i n  t h i s  e d it io n
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has extended to 139 pages or more than a third of the original book so that in effect we have 
two dictionaries in one, necessitating for some references a double search. The subject-matter 
in the appendix appears to live up to the high standard of the main portion of the work and 
covers recently introduced materials as well as those omitted from the first edition.

The reviewer has only one minor criticism to  make and th a t is th a t names of minerals can 
scarcely be termed “ trade names,” especially as many of those included are scarcely more than 
curiosities with little or no commercial value. The definitions of a few of these are also mis
leading; thus, ferrotantalite is said to be columbite, and a few are given a wrong formula, 
thus psilomelane is said to be RO.MnO, where K =  Mn, Ba, or Iv,. Taken as a whole, however’ 
the book is a useful work of reference for the commercial man.— A. K. P o w e l l .

A nnual R eports on the  Progress of Chemistry fo r 1935. I s s u e d  b y  th e  C h em ica l 
S o c ie ty . V o lu m e  X X X I I .  D e m y  8 v o . P p .  527, i l lu s tr a te d . 1936. 
L o n d o n :  T h e  C h em ica l S o c ie ty , B u r lin g to n  H o u se , W .l .  (10s. 6d .;
11«. p o s t  free .)

The ramifications of chemistry have become so extensive and intricate th a t it is no longer 
possible to  survey the whole field of progress from year to  year. In  recent volumes of the 
Chemical Society’s Annual Reports the policy appears to  have been to  cover the major branches 
of the science, bu t to restrict the  report on each branch to  a few broad subjects of research. 
The result is a  more readable type of report, which still contains something of interest for 
investigators in every branch of physical science.

The metallurgist will find in the volume for 1935 much th a t he should read, partly because it 
describes progress in the knowledge of the fundamental properties of matter, and partly because 
certain sections have a  direct interest. H. J . J . Braddick has contributed a chapter on radio
activity and sub-atomic phenomena, some metallic salts are discussed by S. U. Carter and 
W. Wardlaw, a section on non-ferrous alloy systems has been written by E. S. Hedges, and 
J . D. Bernal has contributed a  section on crystal physics, in which special attention is given 
to metals and alloys.—E. S. H e d g e s .

R eports of Progress of Applied Chemistry. V o lu m e X X .— 1935. D e m y  8vo . 
P p .  814. 1935. L o n d o n  : S o c ie ty  o f  C h em ica l I n d u s t r y ,  4 6 -4 7  F in s b u ry
S q ., E .C .2 . (12s. 6d.)
The volume for 1935 maintains the  high standard th a t has come to be expected of the 

Annual Reports of the Society of Chemical Industry. Metallurgists will find much to interest 
them, particularly in the  reviews on General P lant and Machinery, by H. W. Richards and 
J . N. Vowler; Fuel, by L. E. W interbottom and A. H. Raine; Refractories, Ceramics, and 
Cements, by J . H. Chesters and W. J . Rees; Iron and Steel, by C. O. Bannister; Non-Ferrous 
Metals, by A. R. Powell; and Electro-Chemical and Electro-Metallurgical Industries, by 
J . W. Cuthbertson.—E. S. H e d g e s .

A nnual Survey of A m erican Chemistry. V o lu m e X . 1935. E d i te d  b y  
C la ren ce  J .  W e s t. P p .  487. 1936. N ew  Y o r k : R e in h o ld  P u b lish in g
C orpn . ( $ 5 .0 0 ) ;  L o n d o n  : C h a p m a n  a n d  H a ll, L td .  ($ 5 .0 0 .)

This volume contains only two sections of direct non-ferrous metals interest, namely those 
on the application of X-rays in metallurgy (by Eric R. Jette) and on the platinum metals (by 
Raleigh Gilchrist); the former consists of only 5 pages with 69 references, but the latter extends 
over 11 pages with 162 references and covers the chemistry, physics, and industrial uses of the 
metals in an interesting although brief manner. Of less direct interest to the members of the 
Institute of Metals are the sections on analytical chemistry (15 pp.) and ferrous metallurgy 
(14 pp.).—A. R. P o w e l l .

L ibraries for Scientific R esearch in  E urope and Am erica. B y  H . P h ilip  S p ra t t .  
P p . 227. 1936. L o n d o n : G ra f to n  & C o., 51 G re a t  R u sse ll S t . (10«. 6d. n e t .)

As a result of extensive travel and personal enquiry, the author here provides a most useful 
review of many of the public libraries in th is country, in Europe, and in America dealing with 
the  increasingly difficult problem of assisting Science and Industry with information. The 
Science Library, South Kensington, and its loan system, which the Institute of Metals finds so 
useful, is first described. The recent development in Paris of the “ Maison de la Chimie ”—the 
Institute’s meeting place for the recent Autumn Meeting—is another of the numerous Institu 
tions embraced in this volume. Mention should also be made of the chapter 011 the Libraries 
of Soviet Russia, and the large section giving an account of the more important libraries in the 
U.S.A.

The treatm ent of the subject is particularly useful, for the author has approached it in the 
dual capacity of a  librarian and a scientific worker.
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K elly’s D irectory of the E ngineering, H ardw are, Metal, and M otor Trades.
T w e n ty -S e c o n d  E d it io n . 6 |  in . x  1 0 J in . P p .  lv i +  2716 +  154. 1936.
L o n d o n  : K e lly ’s D ire c to rie s , L td .  (50s. p o s t  free .)
T h is  e d i t i o n  is  n i n e t y  p a g e s  l a r g e r  t h a n  t h e  p r e v io u s  e d i t i o n  ( w h ic h  w a s  r e v ie w e d  in  M et. 

A b s., 1 9 3 4 , 1 , 650) a n d  in c lu d e s  f o r  t h e  f ir s t  t im e  p a r t i c u l a r s  o f  e le c t r ic  l ig h t in g ,  p o w e r  a n d

t r a c t i o n  u n d e r t a k in g s .  _  ,  . , ,
T h e  D i r e c to r y  e m b ra c e s  E n g la n d ,  S c o t la n d , a n d  W a le s . I t  c o n ta in s  t h e  n a m e s  a n d  a d d re s s e s  

o f  t h o s e  e n g a g e d  i n  t h e  v a r io u s  t r a d e s  i n d ic a te d  b y  i t s  t i t l e ,  b o t h  t h e  m a n u f a c tu r in g  a n d  se ll in g

b r a n c h e s  b e in g  a d e q u a te ly  d e a l t  w i t h .  ____ x . . , ,  ,
T h e  fo llo w in g  h e a d in g s  ( s e le c te d  f r o m  a  t o t a l  o f  o v e r  20 0 0 ) g iv e  a n  in d ic a t io n  o f  t h e  w id e  

sc o p e  o f  t h e  i n f o r m a t io n  s u p p l ie d  :— A e r ia l  R o p e w a y  C o n t r a c t o r s ; A i r c r a f t  M a n u f a c t u r e r s ; 
B o i le r  M a k e r s ;  C o ll ie ry  P r o p r i e to r s ;  C y c le  A g e n ts  a n d  D e a le r s ;  E le c t r ic a l  I n s t r u m e n t  
M a n u f a c tu r e r s ;  E l e c t r ic  L ig h t in g ,  P o w e r  a n d  T r a c t io n  U n d e r ta k i n g s ;  G a s W o r k s ;  I r o n 
m o n g e r s  ( b o th  w h o le s a le  a n d  r e t a i l ) ; M o to r - C a r  M a n u f a c t u r e r s ; M o to r  E n g in e e r s  a n d  G a r a g e s ; 
R a i lw a y  P l a n t  C o n t r a c to r s ,  a n d  T o o l  D e a le rs .  T h e  m e t a l  i n d u s t r ie s  a r e  w e ll r e p r e s e n te d ;  
t h u s  t h e  n a m e s  o f  in d iv id u a ls  a n d  f irm s  c o n n e c te d  w i t h  a lu m in iu m  fill f iv e  c o lu m n s ,  b r a s s  t e n  
c o p p e r  a n d  z in c  t h r e e  e a c h ,  t h e  l a t t e r  i n c lu d in g  “  z in c  n a i l  m a k e r s ,  r o l l in g  m il ls ,  s m e l te r s  a n d  
w o r k e r s .”  A  d e ta i le d  c la s s if ic a t io n  w i t h  n e c e s s a r y  m o d if ic a t io n s  f o r  e a c h  m e ta l ,  is  fo llo w e d
t h r o u g h o u t  a  v a lu a b le  s e c t io n  o f  t h e  D i r e c to r y .  , ,

T h e  b o o k  c o m p r is e s  t h e  fo llo w in g  in f o r m a t io n  : (1) t h e  n a m e s  f o r  e a c h  c o u n ty ,  a r r a n g e d  
a lp h a b e t ic a l ly  u n d e r  t h e  t o w n s  a n d  v i l l a g e s ;  (2) a n  a lp h a b e t ic a l  c la s s if ic a t io n  o f  t r a d e s  fo r  

h e  L o n d o n  p o s ta l  d i s t r i c t ,  w i th  t h e  n a m e s  a r r a n g e d  u n d e r  e a c h  t r a d e  h e a d in g  i n  a lp h a b e t ic a l  
o r d e r  • (3) a  s im i la r  c la s s if ic a t io n  o f  t r a d e s  f o r  t h e  r e s t  o f  E n g la n d ,  S c o t la n d ,  a n d  W a le s .

A m o n g  t h e  s p e c ia l  s e c t io n s  is  a n  a lp h a b e t ic a l  l i s t ,  c o v e r in g  1 1 8  p a g e s ,  o f  t h e  n a m e s  o f  
s o m e  1 0 ,0 0 0  b r a n d e d  a r t i c le s  a n d  s p e c ia l i t ie s  u s e d  in  t h e  e n g in e e r in g  a n d  a l l ie d  t r a d e s ,  t o g e t h e r  

w i t h  t h e  n a m e s  a n d  a d d re s s e s  o f  t h e  m a n u f a c tu r e r s .

K elly’s Directory of M erchants, M anufacturers, and Shippers of the  W orld.
F if t ie th  E d it io n . 8 |  X 1 0 J  in . I n  tw o  v o lu m es, V o lum e I . — P p . 1950. 
V o lu m e  I I . — P p . 2166. L o n d o n :  K e lly ’s  D irec to rie s , L td .  (645. p o s t  

free .)
T h e  D i r e c to r y  c o n s is ts  o f tw o  v o lu m e s ,  t h e  f ir s t  c o n ta in in g  in f o r m a t io n  c o n c e rn in g  a l l  t h e  

c o u n tr ie s  o f t h e  w o r ld  e x c e p t  t h e  B r i t i s h  E m p ir e ,  w i th  w h ic h  t h e  s e c o n d  v o lu m e s  d e a ls .  
V o lu m e  I  is  d iv id e d  b y  c o n t in e n ts  a s  fo llo w s  : (a) E u r o p e ,  (b) A s ia ,  (c) A f r ic a ,  (d ) A m e ric a  
( C e n tr a l ,  N o r th ,  a n d  S o u th )  a n d  t h e  W e s t  I n d ie s .  T h e  d iv is io n  f o r  e a c h  c o n t in e n t  c o n ta in s  m  
a lp h a b e t ic a l  o r d e r  s e c t io n s  f o r  t h e  c o u n tr ie s  w h ic h  fo rm  p a r t  o f  t h a t  c o n t in e n t .  T h e  s e c tio n  fo r  
e a c h  c o u n t r y  c o n ta in s  in  a lp h a b e t ic a l  o r d e r  s u b -s e c t io n s  f o r  t h e  t o w n s  in  t h a t  c o u n t r y .  T h e  
s u b - s e c t io n  f o r  e a c h  to w n  is  d iv id e d  i n  i t s  t u r n  i n to  t r a d e  h e a d in g s  a r r a n g e d  in  a lp h a b e t ic a l  
o r d e r ,  a n d  u n d e r  t h e  t r a d e  h e a d in g s  a r e  g iv e n  i n  c le a r  f a s h io n  t h e  n a m e s  a n d  a d d re s s e s .  F o r  t h e  
U n i t e d  S t a te s  o f  A m e ric a  t h e r e  is  a  g e n e ra l  t r a d e  c la s s if ic a t io n , w h e re  t h e  n a m e s  o f  th o s e  
e n g a g e d  i n  a n y  t r a d e  t h r o u g h o u t  t h e  c o u n t r y  a p p e a r  i n  o n e  a lp h a b e t ic a l  l i s t  u n d e r  t h e  h e a d in g

re f e r r in g  t o  t h e i r  t r a d e .  . . ~ , _  ., .
T h e  s e c o n d  v o lu m e , d e v o te d  t o  t h e  B r i t i s h  E m p ir e ,  is  d iv id e d  a s  fo llo w s : (a)  G r e a t  B r i ta in

a n d  I r e la n d *  (b) t h e  B r i t i s h  D o m in io n s ,  C o lo n ies , P o sse ss io n s , P r o te c to r a t e s ,  a n d  T e r r i to r ie s  
u n d e r  B r i t i s h  M a n d a te  (1 )  i n  E u r o p e ,  (2) i n  A s ia , (3) i n  A fr ic a , (4) i n  A m e ric a ,  (5) i n  A u s t r a l ia ,  
a n d  (6) i n  N e w  Z e a la n d .  T h e  s e c t io n  f o r  G r e a t  B r i ta in  a n d  I r e l a n d  is  d iv id e d  in to  t h r e e  p a r t s  : 
E n g la n d ,  S c o t la n d ,  a n d  W a le s  ( e x c e p t  L o n d o n ) ;  L o n d o n ;  I r e l a n d .  E a c h  p a r t  c o n ta in s  a n  
a lp h a b e t ic a l  l i s t  o f  f irm s , a c la s s if ic a t io n  o f  t h e  f irm s  u n d e r  t h e  t r a d e  h e a d in g s ,  a  l i s t  o f t e l e 
g r a p h ic  a d d re s s e s ,  a n d  s e p a r a t e  l is ts  o f t h e  e x p o r te r s  a n d  im p o r te r s  a r r a n g e d  a lp h a b e t ic a l ly  
u n d e r  t h e  h e a d in g s  o f  g o o d s  i n  w h ic h  th e y  d e a l .  T h e  p a g e s  c o lo u re d  g re e n  a t  t h e  e n d  o f t h e  
s e c t io n  f o r  G r e a t  B r i ta in  a n d  I r e l a n d  c o n ta in  r e p r o d u c t io n s  o f  t r a d e  m a r k s .  T h e  in d e x in g ,  
w h ic h  is  i n  f o u r  l a n g u a g e s ,  is  v e r y  c o m p le te ,  a n d  m a k e s  re f e re n c e  o f a n y  k in d  a  v e r y  e a sy  

m a t t e r .

Planes Directory oi the Aviation and Allied Industries. D e m y  8vo. P p .
x x v iii  +  333. 1935. L o n d o n :  P la n e s  P u b lish e rs , L td . ,  4  J o h n s o n s
C o u rt, F le e t  S t . ,  E .C .4 . (12s. 6d.)
T h is  b o o k — th e  f ir s t  e d i t i o n  t o  b e  is s u e d — is  s e t  o u t  i n  s ix  s e c t io n s  : (i) c o m m e rc ia l  (n a m e s , 

a d d re s s e s ,  a n d  d e s c r ip t io n s  o f  f i r m s ) ; (ii)  b r a n d  a n d  t r a d e  n a m e s  ( th e  n a m e s  o f  m a k e r s  a re  
g iv e n )  ■ (iii)  g e n e ra l  (n a m e s  o f  c o m m e rc ia l  a n d  p r iv a t e  a i r c r a f t  o w n e rs , f ly in g  c lu b s , fl> in g  
s c h o o ls ,  a i r p o r t s ,  a n d  a e ro d r o m e s  in  G r e a t  B r i ta i n ) ;  ( iv )  c la s s if ied  t r a d e s ;  (v )  o v e rs e a s  a n d  
f o re ig n  ( a i r  t r a n s p o r t  c o m p a n ie s ,  a e ro d ro m e s ,  c o n s t r u c to r s ,  s u p p lie r s  o f  m a te r ia ls ,  & c., b y  
c o u n t r i e s ) ; (v i)  g e n e ra l  i n fo r m a t io n .  E a c h  s e c t io n  is  p r in t e d  o n  a  d i f f e re n t ly  c o lo u re d  p a p e r .

T h e  b o o k  s h o u ld  p r o v e  m o s t  u s e fu l  f o r  re fe re n c e  p u rp o s e s  t o  a l l  c o n c e rn e d  w i th  t h e  a i r c r a f t  

i n d u s t r y .
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S y m b o l s  a n d  A b b r e v i a t i o n s  U s e d  i n  T e x t .

B é.
B . & S. 
B .H .P .  
B .O . Ï .  
B . th .u .  
B .T .U .
B .W .G .
C. 
c a l .
o.c,

cg-
c .g .s
cm .
c m .
c m .

A . A n g s t r o m  u n i ts ,
a b s .  a b s o lu te ,
a .c .  a l t e r n a t in g  c u r re n t( s ) .
a m p .  a m p è re (s ) .
a m p .- h r .  a m p è re -h o u r (s ) .
A .W .G . A m e r ic a n  w ire -g a u g e . 

B a u m é .
B ro w n  & S h a rp e  (g a u g e ) ,  
b ra k e  h o rse -p o w er .
B o a r d  o f  T ra d e .
B r i t i s h  th e r m a l  u n i t s .  
B o a r d  o f T r a d e  u n i t .  
B irm in g h a m  w ire -g a u g e . 
c e n t ig ra d e .  
c a lo rie (s ).
c u b ic  c e n t im e tre (s ) .  
c e n t ig ra m m e (s ) .  
c e n t im e tre -g ra m m e -s e c o n d .  
c e n t im e tre (s ) .  
s q u a r e  c e n t im e tre (s ) .  
c u b ic  c e n t im e tre (s ) .  
coeffic ien t(s) . 
c o n s ta n t ( s ) .  
c a n d le -p o w e r ,  
c e n t ig ra d e  th e r m a l  u n i t s .  
h u n d re d w e ig h t( s ) .  
d e n s i ty .
d i r e c t  c u r re n t( s ) .  
d e c ig ra m m e (s) .  
d ia m e te r ( s ) .  
d e c im e tre (s ) .  
s q u a r e  d e c im e tre (s ) .  
c u b ic  d e c im e tre (s ) .  
e le c t r o m o t iv e  fo rce (s )  
F a h r e n h e i t ,  
f o o t ;  f e e t ,  
s q u a r e  fo o t ,  
c u b ic  fo o t .  
fo o t-p o u n d (s ) .  
g a llo n (s ) .  
g ra m m e (s ) .  
h ig h - f re q u e n c y ,  
h y d ro g e n  io n . 
h o rse -p o w e r .

coeff.
c o n s t .
c .p .
C .T .U
c w t.
d
d .c .  
d g . 
d ia m . 
d m .  
d m .3 
d m .3
e .m .f .  
F .
f t .
f t . 3
f t . 3
f t . - I b .
g a ll .
g rm .  
H .- F .  
H - io n .  
H .P
H .P . - h r .  h o rs e -p o w e r  h o u r(s ) .
h r .  
h r s .  
in .  
i n . 3 
i n .3 
in .- lb .

h o u r ,  
h o u rs .
i n c h ;  in c h e s ,  
s q u a r e  in c h , 
c u b ic  in c h . 
in c h -p o u n d (s ) .

L S .W .G .  Im p e r ia l  s t a n d a r d  w ire -g a u g e .
K . 
K .C .U .

kg-
k g .m .
k m .

k m .3
k v .
k v a .
k w .
k w .-h r.
lb .
L . -F .
m .
m .3
m .3
m .am p
m a x .
m g .
m m .
m m .3
m m .3
m .m .f .
m p
m .v .
N .
N .T .P .

oz.
P .C .E .
p .d .
p .p .m .
R .
r .p .m .
sp . g r .
sq .
v .
v a .
w.
w .-h r .
w .p .c .

V/o
A
P
HH
n

<

>

a b s o lu te  t e m p e r a tu r e  (scale ), 
kil o g ra m m e -d e g re e -c e n t ig ra d e  

h e a t  u n i t  ( =  3-97 B .th .u .) .  
k ilo g ra m m e (s) .  
k i lo g ra m m e -m e tre (s ) .  
k i lo m e tre (s ) .

s q u a r e  k i lo m e tre .  
k ilo v o lt (s ) .  
k ilo v o lt -a m p e re (s ) .  
k i lo w a tt( s ) .

. k i io w a tt-h o u r (s ) .  
p o u n d (s ) .  
lo w -f re q u e n c y . 
m e tre (s ) .  
s q u a r e  m e tre (s ) .  
c u b ic  m e tre (s ) .

. m ill iam p ere (s ) .  
m a x im u m . 
m ill ig ra m m e (s ) .  
m ill im e tre (s ) .  
s q u a r e  m ill im e tre (s ) .  
c u b ic  m ill im e tre (s ) .  
m a g n e to m o t iv e  fo rce (s). 
m ill im ic ro n . 
m ill iv o lt(s ) .  
n o rm a l .
n o rm a l  t e m p e r a tu r e  a n d  p r e s 

su re .  
o u n c e (s) .
p y ro m e tr ic  c o n e  e q u iv a le n t ,  
p o te n t ia l  d ifference , 
p a r t s  p e r  m ill io n .
R e a u m u r .
r e v o lu t io n s  p e r  m in u te ,  
specific  g r a v i ty ,  
sq u a re .  
v o lt(s ) .
v o lt-a m p £ re (s ) .
w a t t ( s ) .
w a t t-h o u r ( s ) .
w a t t s  p e r  c a n d le .
d eg ree(s) (a rc  o r  te m p e r a tu r e ) .
p e r  c e n t .
w a v e - le n g th .
m ic ro n .
1 m i l l io n th  m ic ro n  =  0 1  A . 
o h m .
m in u te  o f t h e  a rc .  
s e c o n d  o f t h e  a rc .
A  <  B  d e n o te s  t h a t  A  is less  

t h a n  B .
A >  B  d e n o te s  t h a t  A  is  

g r e a te r  t h a n  B . 
n e g a t iv e  o f  < ;  A  <  B  d e 

n o te s  t h a t  A  is  n o t  less 
t h a n  B .

c o m b in a t io n  o f <  a n d  = ;  
A  <  B  d e n o te s  t h a t  A  is 
e q u a l to  o r  less  t h a n  B . 

is n o t  e q u a l  to .  
id e n t ic a l ly  e q u a l  to .  
a p p r o x im a te ly  (o r  e s s e n t ia l ly )  

e q u a l  to .

[ p o l i t e c h n i k i ]
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