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A ss o c ia tio n  o f  S p e c ia l L ib ra r ie s  a n d  In fo rm a tio n  
B u re a u x . A n n u a l c o n fe ren ce . Nature, Loud., 156 , 
6 0 5 -7  (Nov. 17, 1945).

517 .944

MATHEMATICS 51
5 1 1 .2 6  2

N e w  ty p e s  o f  re la t io n s  in  fin ite  fie ld  th e o ry . V a n ­
d iv e r ,  H . S. Proc. Nat. Acad. Set'., Wash., 3 1 , 1 8 9 -9 4  
(July, 1945).— A  c o n t in u a t io n  o f  p re v io u s  w o rk  
[A b s tr .  1 6 0 5 ,1 1 7 9 (1 9 4 5 ) ] .  T h e  n e w  ty p e s  o f  r e la t io n s  
c o n c e rn  t h e  n u m b e r  o f  s o lu t io n s  o f  t h e  e q u a t io n  
axP1 — byP' +  1 i n  a  f in i te  fie ld  o f  o r d e r  p 2n w h e re  p  
is  p r im e .  l .  s. g .

512.31 3 
R a p id  lc a s t- s q u a re s  s o lu tio n  o f  p o ly n o m ia ls . B ir g e ,

R . T . ,  a n d  W e in b e r g , J .  W . Amer. Phys. Soc. (Proc., 
July, 1 9 4 5 ). Abstr. in Phys. Rev., 6 8 , 106 (Aug. 1 and 
15, 1945).— B y  m e a n s  o f  a  m o d if ic a t io n  o f  T c h e b y -  
c h e f f ’s  r e c u r s io n  f o r m u la ,  e x p lic i t  e x p re s s io n s  h a v e  
n o w  b e e n  o b ta in e d  f o r  a ll  Rk, f u n c t io n s  n e e d e d  in  th e  
c a s e  o f  p o ly n o m ia ls  o f  t h e  1 0 th  o r  lo w e r  d e g re e . 
T h e s e  c o n f irm  p u b l is h e d  re s u l ts  o f  F .  E . A lla n ,  w h o  
b a s e d  h is  w o r k  o n  a  d if f e re n t fo r m u la .  A  g e n e ra l  
e x p re s s io n  h a s  b e e n  d e r iv e d  f o r  t\a„  in  t h e  f o r m  o f  
a  w e ig h te d  a v e ra g e  o f  th e  f in i te  d iffe ren c e s  A 'jv ,  fo r  
a n y  v a lu e  o f  t. T a b le s  o f  v a lu e s  o f  th e  r e q u i r e d  w e ig h t 
o f  e a c h  A 'y /  w e re  c a lc u la te d  f o r  /  =  1, 2 , 3 a n d  4 , 
a n d  f o r  n ( =  n u m b e r  o f  o b s e r v a t io n s )  u p  to  2 0 .

512.31  4  
P r o b a b le  e r ro r s  fo r  le a s t- s q u a re s  so lu tio n s  o f  p o ly ­

n o m ia ls . W e in b e r g , J .  W ., a n d  B ir g e ,  R . T .  Amer. 
Phys. Soc. (Proc., July, 1945). Abstr. in Phys. Rev., 
6 8 , 106 (Aug. 1 and 15, 1945).— A  g e n e ra l  e x p re s s io n  
w a s  o b ta in e d  f o r  t h e  w e ig h t N , o f  t h e  fin a l co e ff ic ie n t 
a„ o f  a  p o ly n o m ia l  o f  d e g re e  t. A  s e t  o f  s u c h  coeffi­
c ie n ts  (w i th  t =  k  t o  j )  is  r e q u ir e d  f o r  th e  e v a lu a t io n  o f  
e a c h  c o e f f ic ie n t akj o f  t h e  y th -d e g re e  p o ly n o m ia l.  
D u e  to  th e  o r th o g o n a l  c h a r a c te r  o f  th e  s o lu t io n ,  th e  
v a r io u s  m e m b e rs  a„ o f  s u c h  a  s e t  a c t  l ik e  in d e p e n d e n t ly  
o b s e r v e d  q u a n t i t ie s ,  a n d  th is  f a c t  w a s  e x p lic it ly  p ro v e d .  
H e n c e  th e  la w  o f  p r o p a g a t io n  o f  e r r o r s  c a n  b e  a p p l ie d  
to  a n y  fu n c t io n  o f  th e  a,„ in c lu d in g  th e  e x p re ss io n s  
f o r  t h e  akj a n d  f o r  t h e  f u n c t io n  its e lf .  T h u s  a n  
e x p lic i t  e x p re s s io n  f o r  e a c h  d e s ir e d  p ro b a b le  e r r o r  is  
o b ta in a b le .  T h e  v a lu e  o f  E v 2  (v  =  re s id u a l )  f o r  th e  
/ th - d e g r e e  p o ly n o m ia l ,  n e e d e d  in  t h e  c a lc u la t io n  o f  
t h e  v a r io u s  p ro b a b le  e r r o r s ,  is  g iv e n  b y  th e  f o r m u la

E y 2  — S A V ?,,2. T a b le s  o f  n u m e r ic a l  v a lu e s  o f  N ,
i =  0

w e re  c a lc u la te d ,  f o r  /  =  0  to  5 , a n d  f o r  n u p  t o  20 .

5 1 2 .5 2  5
F o r m u la s  fo r  c o m p le x  in te rp o la tio n . L o w a n ,  A . N .,  

a n d  S a l z e r ,  H . E .  Quart. Appl. Math., 2 ,  2 7 2 -4  
(Oct., 1944).— A n  a n a ly t ic  f u n c t io n  o f  z — x  +  iy is  
a p p r o x im a te d  b y  a  c o m p le x  p o ly n o m ia l  o f  d e g re e  n, 

f( z )  =  Ak(P)f(zk), p a s s in g  th r o u g h  n 4- 1 p o in ts  
e q u id is ta n t ly  s p a c e d  a lo n g  a  s t r a ig h t  l in e  in  th e  

v o l .  x l i x . — a ,— 1946 . J a n u a r y .  1

z -p la n c .  T a b le s  a r e  g iv e n  o f  th e  re a l  a n d  im a g in a ry  
p a r t s  o f  t h e  c o e ff ic ie n ts  Ak(P) w h e re  P — (z — zo)fh 
a n d  It =  p  +  iq is  th e  c o m p le x  t a b u la r  in te rv a l .  
T h e  c a s e s  d e a l t  w i th  a r e  n =  2 , 3 , 4  a n d  5. l .  s. g .

512 .831  6

E x p a n s io n  o f  d e te rm in a n ta l  e q u a t io n s  in to  p o ly ­
n o m ia l fo rm . W a y la n d ,  H .  Quart. Appl. Math., 2 , 
2 7 7 -3 0 6  (Jan., 1945 ).— A  c r i t ic a l  c o m p a r is o n  is m a d e  
o f  t h e  v a r io u s  m e th o d s  a v a i la b le ,  f o r  e x p a n d in g  
e q u a t io n s  o f  th e  fo r m

| / t 0 A« +  ^ A » - *  +  . . .  +  A n | = 0

w h e re  A0 A n a r e  s q u a r e  m a tr ic e s  o f  o r d e r  m.
N u m e r ic a l  e x a m p le s  a r e  g iv e n  a n d  th e  m o s t  im p o r ta n t  
m e th o d s  a r e  d e s c r ib e d  in  s u ff ic ie n t d e ta i l  to  a id  th e  
c o m p u te r .  T h e  n u m b e r  o f  o p e r a t io n s  r e q u i r e d  to  
r e a c h  th e  p o ly n o m ia l  f o r m  is  c o m p u te d  f o r  e a c h  
m e th o d ,  a n d  th is  e n a b le s  a  c o m p u te r  to  d e c id e  o n  th e  
b e s t  m e th o d  in  a  p a r t i c u la r  c a s e .  A  v a lu a b le  b ib lio ­
g ra p h y  is  g iv e n . [See A b s t r .  7 7 2  (1 9 4 4 )]. l .  s. g .

5 1 2 .9 9  =  69  7 
E x a m p le  o f  a n  a lg e b ra  w h ich  a d m its  a  p a r t ic u la r  ty p e

o f  in v o lu tio n . G om es, R . L . Gazeta de Matemática, 
6, 1 -3  (Feb., 1945).— A n  in v o lu t io n ,  J, w ith in  a  l in e a r  
a lg e b ra  o r  h y p e rc o m p le x  n u m b e r  s y s te m , A, is  d e fin e d  
a n d  s o m e  th e o re m s  r e la t in g  to  J  a r e  e s ta b lis h e d . 
T h e  p a r t i c u la r  ty p e  o f  in v o lu t io n  c o n s id e re d  is  o n e  
w h o s e  s y m m e tr ic  e le m e n ts  [a is  s y m m e tr ic  i f  a — J(a) 
w h e re  aeA ] a r e  th e  e le m e n ts  o f  a  c e r ta in  fie ld , l. s . g .
512 .99  =  69  8  

A lg e b ra s  in  in v o lu tio n , d e  M ir a  F e r n a n d e s ,  A .
Gazeta de Matemático, 6, 1 (May, 1945 ).— A n  in v o lu ­
t io n  [A b s tr .  7 (1 9 4 6 )] is  c o n s id e re d  a n d  i t  is  s h o w n  
t h a t  e v e ry  e le m e n t  a a d m its  a  d e c o m p o s i t io n  a — a' +  
a” w h e re  a' — i{a  +  J (a )}  is  s y m m e tr ic  a n d  
a” =  \{ a  — / ( a ) }  is  s k e w -s y m m e tr ic .  V a r io u s  c o n s e ­
q u e n c e s  o f  th is  r e s u l t  a r e  e x a m in e d . l .  s .  g .

5 1 7 .6 3  : 536.21  see Abstr. 76

5 1 7 .9  : 53 0 .1 4 5  see Abstr. 16

5 1 7 .9 4 4  9
T h e  n u m e ric a l so lu tio n  o f  p a r t i a l  d if fe re n t ia l e q u a ­

tio n s .  E m m ons, H . W . Quart. Appl. Math., 2 ,
1 7 3-95  (Oct., 1944).— T h e  p r a c t ic a l  a s p e c ts  o f  S o u th ­
w e ll’s  r e la x a t io n  m e th o d  o f  s o lu t io n  a r e  d is c u s s e d  in  
d e ta i l  i n  s e v e ra l  ty p ic a l  e x a m p le s .  I n  o n e  o f  th e s e  
t h e  t r a n s ie n t  f lo w  o f  h e a t  is  c o n s id e re d  in  a  tw o -  
d im e n s io n a l  h o m o g e n e o u s  i s o t r o p ic  s o l id .  In  a n o th e r  
t h e  2  lo w e s t f r e q u e n c ie s  a n d  th e  n a tu r a l  m o d e s  o f  
v ib r a t io n  o f  a  q u a d r a n g u la r  m e m b r a n e  a re  d e te r ­
m in e d .  T h e  b ih a r m o n ic  e q u a t io n  is  s o lv e d  n u m e r i ­
c a lly  in  th e  c a s e  o f  a  p la te  w i th  c la m p e d  d e f le c te d  e d g e s .



517.947.42 531.258

A n  a x ia lly  s y m m e tr ic  e le c tr ic  p o te n t ia l  d i s t r ib u t io n  
p r o b le m  is  s o lv e d . E q u a t io n s  o f  t h e  ty p e

7 > ( M ^ l b x  +  DCu ^ l b y  =  s ( x ,  y ,  <f>, <j>x , <j>y )  

w h e re  p . —  p ( x ,  y ,  <f>, <fx ,  <f>y )  m a y  b e  s o lv e d  b y  t h e  
re la x a t io n  m e th o d .  E x a m p le s  a r e  g iv e n  r e la t in g  to  
e le c tr ic  p o te n t ia l  d i s t r ib u t io n ,  s o a p  f ilm s, th e rm a l  
e q u i l ib r iu m  o f  a  n e s t  o f  c y l in d e rs  in  a  h o t  g a s  s t r e a m .

L. s . o .

5 1 7 .9 4 7 .4 2  10
S o lu tio n  b y  r e la x a t io n  m e th o d s  o f  p la n e  p o te n tia l  

p ro b le m s  w ith  m ix e d  b o u n d a ry  co n d itio n s . F o x ,  L . 
Quart. Appl. Math., 2 ,  2 5 1 -7  (Oct., 1944).— T h e  p a p e r  
is  c o n c e rn e d  w ith  th e  m a th e m a t ic a l  t r e a tm e n t  o f  
L a p la c e ’s  p ro b le m  o f  th e  s e c o n d  k in d ,  in  w h ic h  th e  
n o r m a l  g r a d ie n t  o f  t h e  f u n c t io n  is  g iv e n  o n  th e  
b o u n d a r y  [A b s tr .  323 (1944)]. F in i te -d if fe re n c e  
e q u a t io n s  a r e  o b ta in e d  f o r  u s e  in  th e  re la x a t io n  
m e th o d .  T h e  te c h n iq u e  p r e s e n te d  is  v e ry  s u i ta b le  f o r  
p ro b le m s  in  w h ic h  th e  b o u n d a r y  c o n d i t io n s  in v o lv e  
b o th  th e  v a lu e  o f  t h e  f u n c t io n  a n d  i t s  n o r m a l  g r a d ie n t .  
T w o  e x a m p le s  a r e  g iv e n  a n d  th e  r e s u l ts  c o m p a re  
f a v o u r a b ly  w ith  t h e  k n o w n  e x a c t  s o lu t io n  in  e a c h  c a s e . 
O n e  o f  th e s e  is  th e  p r o b le m  o f  f in d in g  a  f u n c t io n  w, 
h a r m o n ic  in  t h e  c irc le  C =  x 2 +  y 2 — 2x — 2y +  
1 = 0  a n d  s a t i s fy in g  th e  b o u n d a r y  c o n d i t io n  Dw/Dr 
=  (y  — x)l(x2 +  y2). I n  th e  o th e r  p ro b le m  w s a tis f ie s  
t h e  m ix e d  c o n d i t io n

(D/Dv — r ~ t)»v =  r~ 2{y  — x  — r  tan-1  O'/at)} 
w h e r e  r2 =  .v2 +  y 2 .  l .  s .  g .

5 1 8 .3  : 532 .1 3 3  : 535 .3 2 4 .1  see Abstr. 6 0

5 1 8 .3  : 6 1 5 .8 4  11 
S o m e  a p p lic a tio n s  o f  n o m o g ra p h y  to  ra d io th e ra p y .

O s b o r n ,  S . B . Brit. J. Radiol., 1 8 , 3 2 7 -3 1  (Oct., 
1 945).— S e v e ra l n o m o g ra m s  a p p l ie d  to  X - ra y  th e r a p y  
a r e  i l lu s t r a te d  ( th e i r  a c c u ra c y  v a r y in g  f r o m  3 t o  2% , 
a c c o r d in g  t o  t h e i r  s iz e )  f o r  th e  c a lc u la t io n  o f  t r e a tm e n t  
t im e s ,  u n d e r  g iv e n  c o n d i t io n s ,  f o r  a n y  s u r f a c e  d o s e ,  
w i th  c o m p e n s a t io n  f o r  c h a n g e s  in  t h e  X - ra y  tu b e  
o u tp u t .  B. j . L .

51 8 .3  : 6 1 5 .8 4  see Abstr. 33 2

51 8 .5  : 6 1 5 .8 4  see Abstr. 333

5 1 9 .2  12
L o g n o rm a l d is tr ib u tio n s .  G a d d u m ,  J .  H .  Nature, 

Loud., 1 5 6 ,4 6 3 - 6  (Oct. 2 0 , 1945).— T h e  d i s t r ib u t io n  o f  
x  is  s a id  to  b e  lo g n o r m a l  w h e n  t h a t  o f  lo g  x  is  n o r m a l ,  
a n d  m a n y  e x a m p le s  o f  s u c h  d is t r ib u t io n s  a r e  g iv en . 
E x a m p le s  o f  t h e  m o r e  g e n e r a l  t r a n s f o r m a t io n  
X  - lo g  (x  +  .y0) a r e  a ls o  g iv e n . T h e  c o n c lu s io n  is
r e a c h e d  t h a t  i f  s c ie n tif ic  o b s e r v a t io n s  w h ic h  s h o w
u n c o n tro l le d  v a r ia t io n s  la rg e  c o m p a r e d  w i th  th e m ­
s e lv e s  a r e  c o n v e r te d  to  lo g a r i th m s  b e fo re  e s t im a tin g  
th e i r  m e a n  o r  v a r ia n c e ,  t h e  u s u a l  re s u l t  is  a n  in c re a se  
in  t h e  a c c u ra c y  a n d  s c o p e  o f  t h e  c o n c lu s io n s  d ra w n  
f r o m  th e m . l . s . g .

ASTRONOMY ,
52 1 .0 3  : 6 2 1 .3 9 6 .9  =  5 13

P o s s ib il i ty  o f  a s tro n o m ic  r a d a r  w ith  m e tr ic  w av es . 

L o m b a r d i n i ,  P . Comment. Pont. Acad. Sci., 8  (N o .  2 ), 

1 3 -9  (1944).

GEODESY 52
5 2 3 .1 2 :5 5 1 .1 2  14

O n  th e  a s tro n o m ic a l d a t in g  o f  th e  e a r th ’s c ru s t .  
S h a p l e y ,  H . Amer. J. Sci., 2 4 3  A , 5 0 8 -2 2  (1945). 
Daly Vol.
5 2 3 .7 4 6  : 5 5 0 .3 8 4  see Abstr. 29 0

PHYSICS 53
5 3 .0 8 1 .5  : 6 2 1 .3 8 5 .1 .0 2 9 .6  15

S tu d y  o f  u l tr a -h ig h - f r e q u e n c y  tu b e s  by  d im e n s io n a l 
a n a ly s is .  L e h m a n n ,  G .  J . ,  a n d  V a l l a r i n o ,  A . R .  
Proc. Inst. Radio Engrs, N . Y., 3 3 , 6 6 3 -6  (Oct., 19 4 5 ).—  
[A b s tr .  2 6 1 0  B  (1945)].

F U N D A M E N T A L S  5 3 0 .1

5 3 0 .1 2  : 5 3 9 .1 5 2 .1  see Abstr. 121

53 0 .1 4 5  : 5 1 7 .9  16
O n  th e  fa c to r iz a t io n  m e th o d  fo r  q u a n tu m  m e c h a n ic a l 

e ig en v a lu e  p ro b le m s . L e e ,  H .  C . Chinese J. Phys., 
5 ,  8 9 -1 0 4  (Dec., 1944).— T h e  ty p e  o f  p r o b le m  c o n ­
s id e r e d  r e d u c e s  t o  a  d e te r m in a t io n  o f  th e  e ig e n v a lu e s  
a n d  e ig e n s o lu tio n s  o f  t h e  S tu r m - L io u v i l le  e q u a t io n  
d 2y/dx2 +  {A +  f ( x ,  m)}y =  0 , w h e re  f( x , m) is  a  
f u n c t io n  o f  x  a n d  a  c o n s ta n t  m  w h ic h  m a y  t a k e  a n y  o n e  
o f  a  s e t  o f  c o n s e c u t iv e  in te g r a l  v a lu e s .  T h e  S c h ro -  
d in g e r - I n f e ld  f a c to r iz a t io n  m e th o d  [A b s tr .  1445
(1 9 4 1 )] d e p e n d s  u p o n  th e  p o s s ib i l i ty  o f  s p l i t t in g  th e  
a b o v e  e q u a t io n  in  2  w a y s , th u s :

GmFmy  =  {A -  k(m)}y;
Fm+\Gm+ly  =  {A -  k(m  +  l)}j>,

w h e re
Fm =  g(x, m) +  dldx  a n d  Gm =  g(x, m) — d/dx.

T h e  c o n d i t io n  f o r  th is  s p l i t t in g  is  g iv e n  a n d  th is ,  
to g e th e r  w i th  tw o  a d d i t io n a l  c o n d i t io n s ,  m u s t  b e  
s a ti s f ie d  i n  o r d e r  t h a t  th e  f a c to r iz a t io n  m e th o d  b e  
a p p l ic a b le .  I n  th i s  c a s e  f o r m u la e  a r e  g iv e n  f o r  t h e  
e ig e n v a lu e s  a n d  t h e  e ig e n fu n c t io n s .  T w o  e x a m p le s  
a r e  g iv e n  w h e n  x  is  o f  b o u n d e d  v a r ia t io n .  T h e s e  
r e la te  t o  s p h e r ic a l  h a r m o n ic s  a n d  th e  K e p le r  p r o b le m  
in  a  s p h e r ic a l  s p a c e . T w o  m o r e  e x a m p le s  a r e  g iv e n  
w h e n  th e  ra n g e  o f  v a r ia t io n  o f  x  is  in f in ite .  T h e s e  
r e la te  to  t h e  K e p le r  p r o b le m  in  o r d in a r y  s p a c e  a n d  
to  t h e  h a r m o n ic  o s c i l la to r .  l .  s .  g .

5 3 0 .1 6 2  : 621 .3 9 6 .6 2 1  =  3 17
F lu c tu a t io n  e ffec ts  a s  l im its  fo r  a m p lif ic a tio n  a n d  

re c e p t io n . K le e n ,  W . Elektrotech. Z . [ETZ], 64 , 
4 7 3 -8  (Sept. 9 , 1943).— [A b s tr .  2 6 6 4  B  (1945)].

M E C H A N I C S  O F  S O L I D S  531

5 3 1 .1 9  : 5 4 1 .6 4  see Abstr. 2 3 0

5 3 1 .2 5 8  18
L a te r a l  b e n d in g  o f  s y m m e tric a lly  lo a d ed  c o n ic a l 

d isc s . B is s h o p p ,  K . E .  Quart. Appl. Math., 2 ,  2 0 5 -1 7  
(Oct., 1944).— T h e  b e n d in g  p ro b le m  is  s tu d ie d  b y  
n o t in g  t h e  a n a lo g y ' b e tw e e n  i t  a n d  th e  r o ta t in g  c o n ic a l



531.258 531.752

d is c  p ro b le m . P re v io u s  m e th o d s  f o r  s o lv in g  th e  
l a t t e r  in  te rm s  o f  h y p e rg e o m e tr ic  fu n c t io n s  [A b s tr .  
1536 (1944)] a r e  n o w  u s e d  to  c a lc u la te  t h e  d e f le c tio n  
a n d  s t r e s s  co e ff ic ie n ts . T h e s e  a r e  a r r a n g e d  c o n ­
v e n ie n t ly  f o r  n u m e r ic a l  c a lc u la t io n .  A n  e x a m p le  is 
g iv e n . T h is  c o n s is ts  o f  a  u s e  o f  th e  c o e ff ic ie n ts  to  
e s t im a te  s t r e s s  d is t r ib u t io n s  in  a  s te e l  v a lv e  h e a d  o f  
c o n s ta n t  w e ig h t a n d  v a r io u s  p r o p o r t io n s .  l. s. g .

5 3 1 .2 5 8  19 
O n  th e  b e n d in g  o f  a  c lam p ed  p la te .  W e in s te in , A .

a n d  R o c k  D . H . Quart. Appl. Math., 2, 2 6 2 -6  
(Oct., 1944).— A  v a r ia t io n a l  m e th o d  is  a p p l ie d  to  th e  
b o u n d a r y  v a lu e  p r o b le m  (A ) o f  th e  b e n d in g  o f  a  
c la m p e d  p la te  o f  a r b i t r a r y  s h a p e .  I t  is  s h o w n  th a t  A  
m a y  b e  l in k e d  to  a  s im p le r  e q u i l ib r iu m  p r o b le m  (B) 
o f  a  m e m b ra n e  b y  a  c h a in  o f  in te r m e d ia te  p r o b le m s  
w h ic h  m a y  b e  s o lv e d  e x p l ic i t ly  a n d  in  f in ite  fo r m  in  
te rm s  o f  B . T h e  m e th o d  y ie ld s  n u m e r ic a l  re s u l t s  fo r  
a ll  p la te s  s u c h  t h a t  B  a d m its  a n  e x p l ic i t  s o lu t io n .  
A n  e x a m p le  c o n s id e re d  is  t h a t  o f  a  c la m p e d  s q u a r e  
p la te  u n d e r  a  u n i f o r m  lo a d .  l. s .  G .

53 1 .2 5 8  2 0  
E f fe c t  o f  a  sm a ll h o le  on  th e  s tre s s e s  in  a u n ifo rm ly

loaded  p la te . M o r k o v in ,  V . Quart. Appl. Math., 2 ,  
3 5 0 -2  (Jan., 1945).— A  g e n e r a l  m e th o d ,  d u e  to  
M u s h e lis v il i ,  f o r  s o lv in g  p la n e  p ro b le m s  o f  e la s t ic i ty  
is  a p p l ie d  to  a  s t r e s s  p r o b le m  r e c e n t ly  c o n s id e re d  by  
G r e e n s p a n  [A b s tr .  2 0 0 2  (1 9 4 5 )]. T h e  r e s u l ts  a r e  
o b ta in e d  m o r e  q u ic k ly  a n d  w ith  c o n s id e r a b ly  le s s
la b o u r .  l. s .  g .

5 3 1 .3 1 4 .2  : 537 .533 .1  : 53 8 .1 2 3  see Abstr. 109

5 31 .39  6 29 .135  21
A n a n a ly tica l th eory o f  lan d in g-sh ock  e ffec ts  on an  

airp lan e considered  a s  an  c la st ic  bod v. K e l l e r ,  E . G . 
J. Appl. Mech., 11 , /12 1 9 -2 8  (Dec., 1944).— T h e  
a c c e le ra t io n s  a t  a n y  p o in t  o f  a n  a i r c r a f t  d u r in g  la n d in g  
a r e  d e te rm in e d .  T h e  m e th o d  is a p p l ic a b le  to  a n y  ty p e  
o f  p la n e  w ith  e i th e r  tr ic y c le  o r  c o n v e n t io n a l  la n d in g  
g e a r .  T h e  s o lu t io n  w ill  te n d  t o  r e d u c e  la n d in g - s t r e n g th  
s p e c if ic a t io n s  to  a  m o re  r a t io n a l  b a s is .  G. e. a .

531 .391  22
K ro n ’s m e th o d  o f  su b sp a c es . H o ff m a n n , B . Quart. 

Appl. Math., 2, 2 1 8 -3 1  (Oct., 1944).-— T h e  m e th o d  is  
in t r o d u c e d ,  in  t e r m s  o f  a  s im p le  d y n a m ic a l  e x a m p le ,  
in  a  p u re ly  m a tr ix  fo r m  a n d  th e n  th e  te n s o r  th e o r y  is 
d is c u s s e d . T h e  m e th o d  m a y  b e  a p p l ie d  to  e le c tr ic a l  
n e tw o rk s  a n d  o th e r  e le c tr o d y n a m ic a l  p ro b le m s  in  
w h ic h  th e  in te rc o n n e c t io n  t r a n s f o r m a t io n  is  n o n ­
l in e a r .  S o m e  d y n a m ic a l  e x a m p le s  a r e  g iv e n . O n e  
r e la te s  to  a  s y s te m  o f  tw o  ro d s  h in g e d  to g e th e r  w ith o u t  
f r ic t io n ,  o n e  r o d  b e in g  s u s p e n d e d  f r o m  its  f r e e  e n d . 
K r o n ’s m e th o d  is  u s e d  to  s e t  u p  th e  e q u a t io n s  o f  
m o t io n .  l .  s .  g .

53 1 .5 5  : 662.1 =  3 23
T h e  V 2  ro c k e t .  R o t h ,  F . Schweiz. Bauztg, 125 ,

7 5 -8  (Feb. 17, 1945).— [A b s tr .  2735  B  (1945)].

5 3 I .5 5 / .5 7  : 778 .3  : 621 .386 .1  24
H ig h  speed X -ra y s .  S l a c k ,  C . M .,  Z a v a le s ,  C . T .,  

a n d  T h i lo ,  E . R .  Steel, 1 1 7 , 1 2 0 -2  (Sept. 10, 1945).—  
[A b s tr .  261 9  B (1945)]. 

v o l .  x l i x . — a .— 1946. J a n u a r y .

53 1 .7  : 5 4 1 .1 8 2  .tee Abstr. 207

5 3 1 .7 1 4 .7  : 6 2 1 .3 9 6 .6 1 9 .0 1 8 .4 1  25 
T h e  u se  o f  f req u e n c y  m o d u la tio n  in  a  s e n s itiv e  m ic ro ­

m e te r .  F o l e y ,  G . M . Amer. Phys. Soc. (Proc., 
June. 1945). Abstr. in Phys. Rev. 6 8 , 101 (Aug. 1 and 
15, 1945).— T o  m e a s u re  th e  u n im p e d e d  d is p la c e m e n t  
o f  a n  o b je c t ,  o n e  p la te  o f  a  s m a l l  a i r  c a p a c i to r  is 
a t ta c h e d  to  th e  o b je c t .  T h e  o t h e r  p la te  is  f ix ed  c lo s e  
to  th e  m o v in g  p la te ,  a n d  th e  c a p a c i to r  is  u s e d  to  tu n e  
a  r .f .  o s c i l la to r .  T h e  c h a n g e  in  f r e q u e n c y  r e s u l t in g  
f ro m  m o t io n  o f  th e  o b je c t  is c o n v e r te d  in to  p r o p o r ­
t io n a l  d .c .  v o lta g e  b y  a  re c e iv e r  s im i la r  to  a  r a d io  
re c e iv e r .  V o lta g e s  o f  ¿ 3 0 0  V  a r e  o b ta in e d  f ro m  s m a l l  
d is p la c e m e n ts ,  a n d  a  m a g n if ic a t io n  o f  th e  m o t io n  
lO M O 5 t im e s  c a n  b e  o b ta in e d ,  p e r m i t t in g  d e te c t io n  o f  
d is p la c e m e n ts  o f  < 1 0 ~  6  in . T h e  a p p a r a t u s  is r o b u s t  
a n d  s ta b le ,  a n d  r e q u ir e s  n o  e le c t r ic a l  c o n n e c t io n  w ith  
th e  o b je c t .  T w o  s u c h  m ic ro m e te r s  w e re  p la c e d  a t  
r t .  a n g le s  to  m e a s u re  th e  r o ta t io n  o f  a  p re c is io n  la th e  
s p in d le  in  its  b e a r in g s ,  th e  o u tp u ts  o f  th e  tw o  m ic ro ­
m e te r s  b e in g  a p p l ie d  to  tw o  a x e s  o f  a  c .r .o .  A  s im ila r  
m ic ro m e te r  w a s  u s e d  a s  a  h ig h -s p e e d  re c o rd in g  
d i l a to m e le r  to  fo llo w  th e  a l lo t r o p ic  t r a n s f o r m a t io n  
o f  s te e l  o n  h e a t in g  a n d  c o o lin g .

5 3 1 .7 1 7 .1 :6 2 1 .3 1 7 .3 9  26
A  n ew  c o a t in g  th ic k n e ss  g a u g e . L ip so n , S . Bull. 

Amer. Soc. Test. Mater., 1 3 5 , 2 0 -3  (Aug., 1945).—  
A n  a .c .  e n e rg iz e d  s o le n o id  w ith  a  m o v a b le  i r o n  
c o r e  is h e ld  in  a  v e r t ic a l  p o s i t io n  o v e r  a  c o a te d  s te e l  
a r t i c le  a n d  lo w e re d  t i l l  th e  e n d  o f  th e  c o r e  to u c h e s  th e  
s u r fa c e .  T h e  d is ta n c e  th r o u g h  w h ic h  th e  s o le n o id  
m u s t  b e  r a is e d  f o r  its  p u l l  to  o v e rc o m e  th e  a t t r a c t io n  
o f  t h e  c o re  f o r  th e  f e r r o m a g n e t ic  b a s e  m e ta l  is  in ­
v e rs e ly  p r o p o r t io n a l  to  th e  th ic k n e s s  o f  th e  c o a t in g .

M.-V.
531 .717 .1  : 6 2 1 .3 8 9  : 6 2 1 .3 1 7 .3 9  2 7

In s tru m e n t fo r  m e a su rin g  th ic k n e ss  o f  n o n -c o n d u c tin g  
film s ap p lie d  o v er n o n -m a g n e tic  m e ta ls . A le x a n d e r ,  
A . L ., K in g , P .,  a n d  D in g e r ,  J .  E . Industr. Engng 
Client. (Analyt. Edit.), 17, 3 8 9 -9 3  (June, 1945).—  
[A b s tr .  124 B (1946)].

5 3 1 .7 2 4 :5 3 5 .4 3 .0 7  28
A  ra p id  o p tic a l  m e th o d  fo r  e s t im a tin g  th e  spec ific  

su rfa c e  o f  p o w d e rs . S h a r r a t t ,  E ., V a n  S o m ere n , 
E . H .  S ., a n d  R o l l a s o n ,  E . C . J. Soc. Client. Ind., 
6 4 , 7 3 -5  (March, 1945).— A  m e th o d  o f  e s t im a t in g  
s u r f a c e  a re a s  f r o m  a n  o b s e r v a t io n  o f  th e  o p t ic a l  
d e n s i ty  o f  th e i r  d i lu te  s u s p e n s io n s  is  e x a m in e d . T h is  
is  a  v e ry  r a p id  m e th o d  a d a p te d  to  r o u t i n e  te s t in g ,  
a n d  d o e s  n o t  in v o lv e  a  k n o w le d g e  o f  t h e  s p .g r .  o f  th e  
p o w d e r  u n d e r  te s t .  T h e  m e th o d  g iv e s  s a t i s f a c to ry  
re s u l ts  d i r e c t ly  w ith  o p a q u e  p o w d e rs  ly in g  w i th in  t h e  
2 - 5 - 1 5 0  p  r a n g e  p r in c ip a l ly .  T r a n s p a r e n t  p o w d e rs  
g iv e  lo w  r e s u l t s ,  b u t  th e  m e th o d  is  o f  s o m e  v a lu e  a s  a  
m e a n s  o f  c o m p a r is o n .  T h e  m e th o d  is a ls o  o f  v a lu e  
a s  a  r a p id  m e a n s  o f  e s t im a t in g  th e  d is p e r s in g  p o w e r  o f  
d if f e r e n t  d e f lo c c u la n ts  f o r  a  g iv e n  p o w d e r .  [S ee  
A b s t r .  531 (1 9 4 2 ), 653 (1 9 4 3 )].

5 3 1 .7 5 2 :6 8 1 .2 6  2 9
T e s t in g  th e  k n ife  e d g e s  o f  th e  c h e m ica l b a la n c e . 

C r a ig ,  A . Rev. Sci. lustrum., 1 6 , 2 0 5 -9  (Aug., 1945).
■— A  d is c u s s io n  o f  c o n d i t io n s  n e c e s s a ry  f o r  a c c u ra c y
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in  w e ig h in g , a n d  te s t s  a v a i la b le  to  c h e m is ts .  S h a rp n e s s  
a n d  s t r a ig h tn e s s  a r e  te s t e d  o p t ic a l ly  a n d  m e c h a n ic a lly .  
F o r m u la e  a re  g iv e n  f o r  a r m  ra t io ,  a l ig n m e n t  a n d  
p a ra l la x  ( th e  d e p a r tu r e  o f  th e  e d g e s  f r o m  p a ra lle l is m  
w ith  e a c h  o th e r ) ,  f ro m  w h ic h  g ra v im e tr ic  m e th o d s  a re  
d e r iv e d . T o le r a n c e s  a r e  s u g g e s te d  f o r  u s e  in  sp ec ifica ­
t io n s  to  c o n t r o l  r e p a i r s  a n d  c o m p a re  b id s .

531 .7 7 5  : 6 2 1 .3 1 7 .3 9  30
P r e c i s i o n  t e s t i n g  o f  e l e c t r i c  t a c h o m e t e r s .  P r i n c i ,  

M . A . Trans. Artier. Inst. Elect. Engrs, 6 4 , 5 0 4 -8  
(July, 1945).— T h e  s y s te m  d e s c r ib e d  p e rm i ts  te s t in g  a t  
2 2  s c a le  p o in ts  in  a  ra n g e  o f  s p e e d s  f r o m  5 00  to  4  500  
in d ic a te d  r .p .m . w i th o u t  r e fe r r in g  to  a  s t a n d a r d  
in s t r u m e n t .  T h e  p o w e r  to  d r iv e  t h e  ta c h o m e te r s  
u n d e r  te s t  is  s u p p l ie d  f r o m  ta c h o m e te r  g e n e r a to r s  
d r iv e n  b y  a  d .c .  m o to r  c o n t r o l le d  b y  a  p re c is io n  
tu n in g  fo r k .  T h e  m e th o d  o f  o p e r a t io n  a n d  th e  c o n t r o l  
s y s te m  a r e  e x p la in e d .

5 3 1 .7 8 8 .7  31
Io n iz a tio n  g a u g e  o f  s im p le  co n s tru c tio n . F o g e l ,  C . 

Amer. Phys. Soc. (Proc., June, 1945). Abstr. in Phys. 
Rev., 6 8 , 101 (Aug. 1 and 15, 1945).— A  g a u g e  is d e ­
s c r ib e d  f o r  m e a s u r in g  p re s s u re s  f r o m  1 0 - 4  t o  < 1 0 - 8  

m m  H g . E x c e p t  fo r  a  m u ltip ly in g  f a c to r  o f  10, i t  g iv es  
a d i r e c t  r e a d in g o f  re s id u a l  a i r p r e s s u r e .  I t  u s e s  2  p la te s ,  
a s  th e  e le c t r o n  a n d  io n  c o l le c to r  re s p e c tiv e ly . T h e y  
a r e  lo c a te d  o n  o p p o s i te  s id e s  o f  th e  f ila m e n t,  b u t  
e q u id i s ta n t  f r o m  i t .  T h is  a llo w s  e a s y  o u tg a s s in g  o f  
p a r t s ,  e i th e r  b y  e l e c t r o n ‘ b o m b a r d m e n t  o r  b y  r . f .  
h e a t in g .  A  p ro te c t iv e  s h ie ld  in  f r o n t  o f  t h e  io n  
c o l le c to r  a id s  in  r e d u c in g  th e  e le c tr ic a l  le a k a g e  to  t h a t  
e le m e n t .  D a n g e r  o f  f i la m e n t b u r n - o u t  d u e  to  v a c u u m  
le a k s  w a s  r e m o v e d  b y  u s in g  a n  o x id e -c o a te d  f ila m e n t.

M E C H A N I C S  O F  L I Q U I D S  5 3 2

53 2 .1 3  : 5 3 6 .5 8 1 .3  see Abstr. 83

53 2 .1 3  : 612 .1  : 5 3 2 .5 1 6  see Abstr. 33

53 2 .1 3  : 6 7 9 .5 .0 4  see Abstr. 346

53 2 .1 3 3  : 518 .3  : 535 .3 2 4 .1  see Abstr. 60

53 2 .1 3 3  : 54 1 .1 3 3  see Abstr. 195

5 32 .133  : 5 4 1 .6 4  see Abstr. 231

53 2 .5  : 626.1 32
N o te  o n  flow  i n  c a n a ls . J u r n e y ,  W . H .  Quart. 

Appl. Math., 2 , 3 4 2 -6  (Jan., 1945).— A  p r o b le m  o f  
im p o r ta n c e  in  t h e  d e s ig n  o f  i r r ig a t io n  s y s te m s  is  c o n ­
s id e r e d .  A  c a n a l  j o in s  tw o  p u m p in g  s ta t io n s  a n d  
w a te r  is  p u m p e d  in  a t  o n e  e n d  a n d  o u t  a t  th e  o th e r  a t  
c o n s ta n t  r a te s .  S ta r t in g  o r  s to p p in g  th e  p u m p s  
p ro d u c e s  lo n g  w a v es  in  th e  c a n a l ,  w i th  a s s o c ia te d  
c h a n g e s  in  th e  h e ig h t  o f  th e  w a te r  s u r fa c e .  T h is  
c h a n g e  in  h e ig h t is  c a lc u la te d , s t a r t in g  f r o m  th e  w a v e  
e q u a t io n s .  A n  in f in ite  c a n a l  w i th  o n e  s o u rc e  o f  
c o n s ta n t  in f lo w  is  f ir s t  c o n s id e re d .  T h e n  a n  im a g e  
m e th o d  is  u s e d  to  p ro d u c e  th e  e ffe c t o f  re f le c tio n s  a t  
t h e  e n d s  o f  a  f in ite  c a n a l .  T h e  fin a l e x p re s s io n  f o r  th e  
h e ig h t  o f  th e  w a te r  s u r fa c e  in v o lv e s  th e  m o d if ie d  
B esse l f u n c t io n s  a n d  a  ta b le  o f  v a lu e s  o f  th e  h e ig h t  is  
g iv e n  f o r  a  ra n g e  o f  v a lu e s  o f  th e  re la tiv e  p a r a m e te r s .

L . S. G .

53 2 .5 1 6  : 532 .13  : 612.1 33
F lo w  o f  flu id s w ith  n o n -u n ifo rm  v isco s ity  in  tu b e s  

w ith  d is te n s ib le  w a lls :  b lo o d  flow . K in g ,  A . L . 
Amer. Phys. Soc. (Proc., June, 1945). Abstr. in Phys. 
Rev., 6 8 , 101 (Aug. 1 and 15, 1945).— 3 fa c to r s  in ­
f lu e n c e  th e  r a te  o f  b lo o d  flo w  th r o u g h  a  b lo o d  v e sse l: 
t h e  n o n - u n if o r m i ty  o f  p la s m a l  v is c o s ity ,  th e  e la s t ic i ty  
o f  th e  v e sse l w a ll,  a n d  th e  p re s e n c e  o f  e ry th ro c y te s  
a n d  o th e r  c o rp u s c le s .  I f  t h e  v is c o s ity  t] o f  a n  in c o m ­
p re s s ib le  f lu id  d e p e n d s  o n  s p e e d  v  a n d  g r a d ie n t  dv/dr 
in  a  c y lin d r ic a l  tu b e ,  t h e n  a t  a n y  c ro s s -s e c t io n  o f  
r a d iu s  r  th e  v o lu m e  f lo w in g  p e r  u n i t  t im e  is

Q =  7r r 2 v nd v  j rjdv

T h e  s p e e d  a t  th e  tu b e  w a ll is  a s s u m e d  to  v a n is h  a n d  
th a t  a t  th e  c e n t r e  v  to  b e  a  f u n c t io n  o f  r. T h e  
d e n o m in a to r  =  — i{d(pr2)ldx}, w h e re  r a n d  p re s s u re  
p  a r e  f u n c t io n s  o f  d is ta n c e  a: a lo n g  th e  tu b e  a x is .  
I f  t h e  w a ll  m a te r ia l  c o n s is ts  o f  ra n d o m ly  d is t r ib u te d  
a n d  tw is te d  lo n g  c h a in s  o f  m o le c u le s ,  th e n  b y  r u b b e r  
a n a ly s is  m e th o d s  a  r e la t io n  b e tw e e n  p  a n d  r  m a y  b e  
fo u n d  a n d  u s e d  in  th e  e q u a t io n  f o r  Q. O f te n  th e  
p re s e n c e  o f  p a r t ic le s ,  s u c h  a s  e ry th ro c y te s  in  b lo o d ,  is  
a s s u m e d  to  a f fe c t th u s  th e  te rm  v is c o s ity  b e c o m e s  
le ss  w e ll-d e f in e d . In  g e n e ra l ,  th e  r a t e  o f  b lo o d  flo w  
is  n o t  oc  t h e  d if fe re n c e  in  p re s s u re  b e tw e e n  th e  e n d s  
o f  a  b lo o d  v e sse l.

53 2 .5 1 6  : 6 2 1 .8 2 2  34  
N o te  on  th e  h y d ro d y n a m ic  th e o ry  o f  jo u rn a l  b e a r in g s .

B e l l ,  J .  C . Amer. Phys. Soc. (Proc., June, 1945) 
Abstr. in Phys. Rev., 6 8 , 1 0 1 -2  (Aug. 1 and 15, 1945).—  
A  ty p e  (a) o f  j o u r n a l  b e a r in g  s u p p o r t s  a  r o ta t in g  r a d ia l  
lo a d  o f  c o n s ta n t  m a g n i tu d e ,  b u t  h a s  n o  r o t a t i o n  o f  
t h e  tw o  s u r fa c e s .  I n  o r d e r  t o  d e s c r ib e  t h e  h y d ro -  
d y n a m ic  lu b r ic a t io n  in  th i s  b e a r in g ,  R e y n o ld s ’ c la s s ic  
e q u a t io n  is  g e n e ra l iz e d  to  a llo w  f o r  b o th  ta n g e n t ia l  a n d  
n o r m a l  re la tiv e  m o t io n s  o f  th e  s u r fa c e s .  E x c e p t  f o r  a  
f a c to r  2 , th e  lu b r ic a t io n  in  th is  b e a r in g  h a s  t h e  s a m e  
d if f e r e n t ia l  e q u a t io n  a s  t h a t  f o r  e i th e r  (b) a  s h a f t  
r o t a t i n g  to g e th e r  w i th  a  r a d ia l  lo a d  o f  c o n s ta n t  
m a g n i tu d e  o r  (c ) a  r o ta t in g  s h a f t  w ith  a  u n id i r e c t io n a l  
lo a d .  T h u s ,  t h e  h y d ro d y n a m ic  lu b r ic a t io n  is  th e  s a m e  
f o r  a l l  t h e s e  ty p e s ,  e x c e p t  t h a t  in  ty p e  (a) a  g iv e n  
th ic k n e s s  o f  f ilm  c a n  s u p p o r t  2 x  th e  lo a d  o f  th e  
o th e r s .  S in c e  t h e  s e rv ic e  b e h a v io u r  in  ty p e s  (b) 
a n d  (c) is  k n o w n  to  d e p e n d  o n  f ilm  th ic k n e s s ,  a n  
a l te r n a t iv e  e x p la n a t io n  is  o f f e re d  f o r  th e  g r e a te r  lo a d -  
c a r ry in g  c a p a c i ty  o f  b e a r in g s  o f  ty p e  (¿>) o v e r  ty p e  (c ).

53 2 .5 1 7  : 53 5 .5 5  : 621 .1 3 3 .2 1  35 
F lu id  flow  s tu d y  o f  lo c o m o tiv e  f ireb o x  d e s ig n .

L e a f ,  W . Mech. Engng, N .Y .,  6 7 , 5 8 6 -9 0  (Sept., 
1945).— [A b s tr .  38 B  (1 9 4 6 )].

5 3 2 .5 4 2 :6 2 8 .1 5  36
C o n tro ll in g  p ip e  lin e  s u rg e s  b y  m e a n s  o f  a i r  vessels. 

B l a i r ,  J .  S . Proc. Instn Mech. Engrs, Lond., 1 5 3  (War 
Enterg. Issue No. 1), 1 -1 4  (1 9 4 5 ).—  [A b s tr .  27 2 9  B 
(1945)].

532.61  _ 37
T im e  f a c to r  in  s u rfa c e  te n s io n  m e asu rem e n t. 

A d d i s o n  C . C . Nature, Lond., 156, 6 0 0 -1  (Nov. 17, 
1945).



532.612 533.691.11

v 5 3 2 .6 4  38
A d v a n c in g  a n d  re c e d in g  c o n ta c t  a n g le s  in  g la s s  

c a p i l la r ie s  a n d  th e  p a r t ia l  re m o v a l o f  c o n ta m in a t io n  by  
w a te r  a n d  s o a p  so lu tio n s . A c h a r y a ,  H . K .,  a n d  
M cB A rN , J . W . Airier. Phys. Soc. ( Proc., July, 1945). 
Abstr. in Phys. Rev., 6 8 , 105 (Aug. 1 and 15, 1945).—  
I f  a  c a p i l la r y  ( 0 - 0 2 5 -0 -0 5  c m  d ia .)  f r e s h ly  d ra w n  
f r o m  a  P y re x  tu b e  is  d ip p e d  in  d i s t .  w a te r ,  t h e  a d v a n c ­
in g  a n d  re c e d in g  h e ig h ts  a r e  e q u a l  a t  th e  s a m e  d e p th ,  
in d ic a t in g  a  c le a n  c a p i l la r y  s u r fa c e  w i th  z e r o -c o n ta c t  
a n g le .  I f  t h e  c a p i l la r y  is  c o n ta m in a t e d  w i th  o le ic  
a c id ,  t h e  a d v a n c in g  h e ig h t  is  o n ly  a b o u t  * /3 a s  g re a t .  
W a s h in g  o f  th e  c o n ta m in a t e d  c a p i l la ry  w ith  d is t i l le d  
w a te r  in c re a s e s  t h e  re c e d in g  h e ig h t  u p  to  t h a t  f o r  a  
c le a n  tu b e ,  w h ile  t h e  a d v a n c in g  h e ig h t  re m a in s  c o n s t .  
H e n c e  w a te r  le a v e s  a  re s id u a l  film  o f  o le ic  a c id  o n  g la ss  
e v e n  th o u g h  th e  re c e d in g  c o n ta c t  a n g le  b e c o m e s  z e ro . 
W a s h in g  w i th  0 -0 3 %  N a  o le a te  s o lu t io n  h a s  a lm o s t  
t h e  s a m e  e ffec t a s  w a s h in g  w ith  d is t .  w a te r .  T h e  s t i l l  
p a r t ia l ly  c o n ta m in a t e d  g la s s  is p e r fe c tly  w e t te d  b y  th e  
s o a p  s o lu t io n ,  a d v a n c in g  a n d  re c e d in g  c o n ta c t  a n g le s  
b o th  b e in g  z e ro . R e p e a te d  w a s h in g  w ith  h ig h e r  c o n e s , 
o f  N a  o le a te  s o lu t io n  r e m o v e s  t h e  re s id u a l  o le ic  a c id  
a n d  e q u a l iz e s  th e  a d v a n c in g  a n d  re c e d in g  h e ig h ts  w ith  
th o s e  f o r  th e  c le a n  c a p i l la ry .

532.612 : 669.71.72-175 =  4 see Abstr. 343
5 3 2 .7 3 9 .2  : 5 4 1 .6 4  : 5 4 1 .2 4  see Abstr. 2 2 2

5 3 2 .7 4  : 5 3 6 .7  : 5 4 1 .1 2 2 .3  41
T h e rm o d y n am ic s  o f  l in e a r ly  a s s o c ia te d  sy s te m s . 

T o b o l s k y ,  A . V .,  a n d  B l a t z ,  P . J .  J. Client. Phys., 
13, 3 7 9 -8 0  (Sept., 1945).— A  m a th e m a t ic a l  s tu d y  o f  th e  
a p p l ic a b i l i ty  o f  la t t ic e  m o d e l m e th o d s  to  g e n e ra l  
th e rm o d y n a m ic  p ro b le m s  o f  re v e rs ib le  a s s o c ia t io n ,  
e .g . a s s o c ia te d  l iq u id s ,  s u c h  a s  t h e  a lc o h o ls ,  a n d  s o lu ­
tio n s  o f  a s s o c ia te d  m a te r ia ls  in  n o n -a s s o c ia t in g  
l iq u id s ,  s u c h  a s  e th y l  a lc o h o l- to lu e n e .  E q u a t io n s  a re  
fo u n d  f o r  th e  e q u i l ib r iu m  d i s t r ib u t io n ,  f r e e  e n e rg y  
a n d  p a r t i a l  m o la r  f r e e  e n e rg ie s  o f  s o lu te  a n d  s o lv e n t  
w i th  r e s p e c t  to  th e  s t a n d a r d  s ta t e s  o f  p u r e  s o lv e n t a n d  
p u r e  s o lu te ,  r e s p e c tiv e ly .  n .  m . b .

M E C H A N I C S  O F  G A S E S  53 3
5 3 3 .1 5  4 2

T h e  d y n a m ic s  o f  a  d i f f u s in g  g a s .  P u t m a n ,  H .  
Quart. Appl. Math., 2 ,  2 6 7 -7 0  (Oct., 1944).— T h e  
e q u a t i o n  f o r  t h e  d i f f u s io n  o f  tw o  g a s e s  is  s e t  u p  a n d  
v a r i o u s  a d d i t i o n a l  e q u a t i o n s  a r e  d e d u c e d  f r o m  t h i s .  
T h e  p r o p a g a t i o n  o f  d i s c o n t i n u i t i e s  i n  t h e  b o u n d a r y  
c o n d i t i o n s  is  e x a m i n e d  i n  t h e  s im p l e  c a s e  o f  o n e  
d i m e n s i o n  w i t h o u t  g r a v i ty .  A  n u m e r i c a l  e x a m p le  
i s  g iv e n .  l .  s .  g .

5 33 .275  : 6 2 1 .3 1 7 .3 9  43
A n  e le c tr ic a l  m o is tu re  m e te r .  H a r t s h o r n ,  L .,  a n d  

W i l s o n ,  W . J. Instn Elect. Engrs, P t II, 9 2 , 4 0 3 -1 5  
(Oct., 1945 ).— [A b s tr .  2 5 3 5  B  (1945)].

5 33 .6 .011  4 4
P o w e r  s e r ie s  e x p a n s io n s  o f  th e  v e lo c ity  p o te n tia l  in  

c o m p re ss ib le  flow . B a t c h e l o r ,  G . K . Quart. Appl. 
Math., 2, 3 1 8 -2 8  (Jan., 1945).— T h e  e q u a t io n  f o r  th e  
v e lo c ity  p o te n t ia l ,  tj>, is  w r i t t e n  in  p o l a r  c o -o rd in a te s  
(r, 0 ) ,  a n d  i t  i s  s o lv e d  b y  e x p a n d in g  <j> a s  a  p o w e r  
s e r ie s  in  r ~ l . T h e  e q u a t io n  f o r  e a c h  co e ffic ie n t is  
t h e n  l in e a r .  I n  fa c t ,  in  th e  c a s e  o f  z e ro  c irc u la t io n ,  
i f  w e  w r i te

<f> =  rcosO  +  r _ 1/ ] ( 6 )  +  r~ 2f 2(0) +  . . . .  

t h e  e q u a t io n  f o r  f„(0), w h e n  w r i t t e n  in  n o rm a liz e d  
f o r m , le a d s  to  H i l l ’s e q u a t io n .  T h e  p e r io d ic i ty  o f  t h e  
f„  is  c o n s id e re d .  T h e  c a s e  o f  f in i te  c i r c u la t io n  is  n e x t  
s tu d ie d  a n d  th e  s o lu t io n s  f o r / 0  a n d  f x a r e  o b ta in e d .

l . s .  G .

532.71 : 539.217 : 541.8 see Abstr. 237

5 3 2 .6 9 :5 4 1 .1 8 3 .3  39
S o m e  o b s e rv a tio n s  m a d e  u p o n  th e  s u r fa c e  p ro p e r tie s  

o f  s o lu tio n s  o f  d e te rg e n ts  in  w a te r .  R o b i n s o n ,  J .  V . 
Amer. Phys. Soc. (Proc., July, 1945). Abstr. in Phys. 
Rev., 6 8 , 107 (Aug. 1 and 15, 1945).^ P e c u l i a r i t i e s  in  
th e  s u r fa c e  b e h a v io u r  o f  h ig h  m o l .  w t .  s u b s ta n c e s  in  
a q u e o u s  s o lu t io n s  w e re  o b s e rv e d .  S u r fa c e  te n s io n -  
c o n c .  c u rv e s  f r o m  m e a s u re m e n ts  u p o n  d e te rg e n t  
s o lu t io n s  s h o w  m in im a  o r  b r o a d  h o r iz o n ta l  s e c t io n s .  
T h e  a b s o lu te  s u r f a c e  a d s o r p t io n  o f  o n e  o f  th e s e  
s o lu t io n s  w a s  m e a s u re d ,  a n d  fo u n d  to  d is a g r e e  w ith  
t h a t  p r e d ic te d  f r o m  t h e  a d s o r p t io n  th e o re m . T h e  
s u r fa c e  te n s io n  o f  c e r ta in  d e te r g e n t  s o lu t io n s ,  a t  th e  
c o n c .  w h e re  a  m in .  o c c u r s ,  m a y  b e  f u r th e r  lo w e re d  b y  
t h e  a d d i t io n  o f  a n o th e r  s u r fa c e -a c t iv e  a g e n t .  T h e  
a d d i t io n  o f  la rg e  a m o u n ts  o f  s u r fa c e - in a c t iv e  m a te r ia ls  
to  th e  d e te rg e n t  s o lu t io n s  is  s h o w n  to  p r o d u c e  l i t t le  
s u r fa c e  t e n s io n  c h a n g e s  i n  c o n t r a s t  t o  t h e  la rg e  c h a n g e s  
s h o w n  o n  a d d in g  s m a l l  a m o u n ts  o f  a c t iv e  m a te r ia l .  
B u b b le s  r i s in g  th r o u g h  s o lu t io n s  o f  d e te rg e n ts  in  lo n g  
tu b e s  a c c u m u la te  la rg e  c o n e s ,  o f  th e  d e te rg e n t  a t  th e i r  
s u r fa c e s  w h ic h  m a y  b e  e q u iv a le n t  to  h u n d r e d s  o f  
m o l .  la y e rs .

532 .694 .1  4 0
F o a m  v o lum es a n d  fo a m  s ta b i l i t ie s .  R o s s ,  S. 

Amer. Phys. Soc. (Proc., July, 1945). Abstr. in Phys. 
Rev., 6 8 , 107 (Aug. 1 and  15, 1945).— D a t a  s h o w  th e  
r e la t io n  b e tw e e n  f o a m  s ta b i l i ty  a n d  fo a m in g  v o lu m e . 
T h e  c o n d i t io n s  a re  e x a m in e d  u n d e r  w h ic h  fo a m in e s s  
m a y  b e  a c c o u n te d  a n  in t r in s ic  p r o p e r ty  o f  th e  l iq u id . 
A  m e th o d  o f  m e a s u r in g  fo a m  v o lu m e  is  d e s c r ib e d . 
D a ta  o n  fo a m in g  v o lu m e s  a n d  fo a m  s ta b i l i t ie s  a re  
g iv e n  f o r  a  s e r ie s  o f  h y d r o c a r b o n s  a n d  fo r  a  r a n g e  o f  
c o n c . o f  a q u e o u s  e th y le n e  g ly c o l s o lu t io n s .  I t  is  
s h o w n  t h a t  th e  a m o u n t  o f  fo a m  fo r m e d  d e p e n d s  o n  
th e  m e th o d  o f  p r o d u c t io n  a n d  o n  i t s  s ta b i l i ty .  T h e  
s ta b i l i ty  o f  t h e  f o a m  is  p r im a r i ly  a  f u n c t io n  o f  th e  
l iq u id .

533 .691  4 5
N o te  on  th e  e l l ip t ic  w in g . S t e i n h a r d t ,  F . Quart. 

Appl. Math., 2 ,  3 4 6 -7  (Jan., 1945).— I n  a  r e c e n t  p a p e r  
[Zeits. angew. Math. u. Mech., 2 0 , 6 5 -8 8  (1 9 4 0 )], 
K r ie n e s  u s e d  P r a n d t l ’s  a c c e le ra t io n  p o te n t ia l  m e th o d  
in  t h e  s tu d y  o f  th e  a e r o d y n a m ic s  o f  a  l i f t in g  s u r f a c e  
w i th  a n  e l l ip t ic  p la n  v ie w . T h e  c o n v e rg e n c e  o f  c e r ta in  
s e r ie s ,  a p p e a r in g  in  th i s  w o rk ,  is  e x a m in e d . A  
n u m e r ic a l  e x a m p le  in d ic a te s  t h a t  th e  c o n v e rg e n c e  
is  r a p id .  l .  s .  g .

533 .691 .11  4 6
R ig o ro u s  s o lu tio n s  fo r  th e  spanvvisc l i f t  d is tr ib u tio n  

o f  a  c e r ta in  c la ss  o f  a ir fo i ls .  L a p o r t e ,  O . Quart. 
Appl. Math., 2 , 2 3 2 -5 0  (Oct., 1944 ).— A  fa m ily  o f  
p la n fo rm s  is  fo u n d  w h ic h  a llo w s  P r a n d t l ’s  in te g ro -  
d if f e r e n t ia l  e q u a t io n  f o r  th e  c i r c u la t io n  to  b e  s o lv e d

5
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r ig o r o u s ly .  A  c o n f o r m a l  m a p p in g ,  s e n d in g  th e  
i n t e r io r  o f  th e  u n i t  c i r c le  in to  a  re c ta n g le ,  is  u s e d  in  
th e  p ro c e s s .  T h e  re s u l t in g  fo r m u la e  le n d  th e m s e lv e s  
r e a d i ly  to  n u m e r ic a l  c o m p u ta t io n .  V a r io u s  s p e c ia l  
c a s e s ,  e .g . b lu n t  w in g , e l l ip t ic  w in g  a r e  s tu d ie d  a n d  
ra p id ly  c o n v e r g e n t  e x p re s s io n s  a r e  fo u n d  f o r  th e  to ta l  
l i f t  a n d  to ta l  in d u c e d  d ra g .  S o m e  n u m e r ic a l  re s u l ts  
a r e  g iv e n . l. s . g .

A C O U S T I C S  . V IB R A T IO N S  53 4

5 3 4 .0 1 4 .2  : 621 .3 9 6 .6 1  47
F o rc e d  o s c il la tio n s  in  o s c i l la to r  c irc u its ,  a n d  th e  

s y n c h ro n iz a tio n  o f  o s c il la to r s .  T u c k e r, D . G . 
J. Instn Elect. Engrs, Pt III , 9 2 , 2 2 6 -3 4  {Sept., 
1945).—  [A b s tr .  264 6  B  (1945)].

53 4 .1 3  : 67 8  48
V ib ra t io n  in s u la tio n  a n d  s t ru c tu ra l  ru b b e r . C o n n o n , 

J .  A .  Trans. Amer. Inst. Elect. Engrs, 6 4 , 3 2 4 -9  
{June, 1945).— V ib r a t io n  in s u la t in g  p ro b le m s  a re  
d iv id e d  in to  2  ty p e s :  th o s e  in v o lv in g  th e  in s u la t io n  
f r o m  i ts  s u r r o u n d in g s  o f  a  u n i t  g e n e r a t in g  v ib ra t io n s ,  
a n d  th o s e  in v o lv in g  th e  p r o te c t io n  o f  a  d e l ic a te  u n i t  
f r o m  e x te rn a l  v ib ra t io n s .  T h e  fu n d a m e n ta l  p r in c ip le s  
o f  m e c h a n ic a l  v ib r a t io n s  a r e  d e s c r ib e d ,  a n d  d e f in it io n s  
g iv e n  o f  s u c h  te r m s  a s  t r a n s m is s ib i l i ty  ( r a t i o  o f  t r a n s ­
m it te d  fo rc e  to  im p re s s e d  fo rc e ) .  T h e  v a r ia t io n  o f  
t r a n s m is s ib i l i ty  w ith  f r e q u e n c y  r a t io  is  d e s c r ib e d , a n d  
th e  e ffec t o f  d a m p in g  is  d e m o n s t r a te d .  T h e  d e s ig n  
o f  v a r io u s  fo r m s  o f  r u b b e r  m o u n t in g  is  d e s c r ib e d ,  a n d  
i t  is  p o in te d  o u t  t h a t  in  a n y  r u b b e r  s u s p e n s io n  s y s te m  
a  d a m p in g  fo r c e  o r ig in a te s  in  th e  m o u n tin g s  a n d  a c ts  
o n  th e  m a s s  to  p re v e n t  b u i ld in g  u p  o f  la rg e  fo rc e s  a n d  
a m p l i tu d e s  a t  o r  n e a r  r e s o n a n c e  a n d  to  d e c r e a s e  th e  
e ff ic ien c y  o f  m o u n tin g s  a t  f r e q u e n c y  r a t io s  g r e a te r  
th a n  y/2. T h e  a m o u n t  o f  d a m p in g  m u s t  b e  a  c o m ­
p ro m is e  b e tw e e n  g o o d  lo w -f re q u e n c y  e ffe c ts  a n d  p o o r  
h ig h - f re q u e n c y  e ffe c ts , th u s  i t  is  d e s i r a b le  o r d in a r i ly  
to  h a v e  th e  m in .  d a m p in g  th a t  w ill  s a t i s f a c to r i ly  l im it  
r e s o n a n t  v ib r a t io n .  T h e  m e c h a n ic a l  p r o p e r t i e s  o f  
r u b b e r  a r e  d e s c r ib e d  w ith  r e fe re n c e  to  i ts  u s e  a s  a  
m o u n t in g  m a te r ia l .  a . c .  w .

5 3 4 .1 5 :6 2 9 .1 3 5 :6 2 0 .1 7 8 .3 1 1 .5  49
A irc ra f t- c n g in e -a c c c s s o ry  v ib ra tio n . T yler, J . 

Trans. Amer. Inst. Elect. Engrs, 6 3 , 1 3 3 4 -4 9  (Sttppl. 
Dec., 1944 ).— [A b s tr .  2367  B  (1945)].

5 3 4 .3 2 1 .9 :5 3 4 .6 1 4  50
T e m p e ra tu re  e ffe c t on  u lt r a s o n ic  v e lo c ity  in  w a te r . 

Si ng h, B. K.. Nature, Land., 1 5 6 , 569 (Nov. 10, 
1945).— T h e  v e lo c i ty  o f  5 - 7 M c / s  w a v es  in  w a te r ,  
m e a s u re d  b y  a n  o p t ic a l  d if f r a c t io n  m e th o d ,  in c re a s e d  
f r o m  1 510  m /s e c  a t  31 -5 0c  t o  1 55 7  m /s e c  a t  7 0 -3 ° c .

5 3 4 .3 7 2  : 6 2 1 -7 5 2 .2  51
S o m e  p ra c tic a l  a p p lic a tio n s  o f  ru b b e r  d a m p e rs  fo r  th e  

su p p re ss io n  o f  to rs io n a l v ib ra tio n s  in  e n g in e  sy s te m s . 
Zdanowich, R. W., and Moyal, J. E. Proc. Instn 
Mech, Engrs, Lond., 153 ( War Emerg. Issue No. 3), 
6 1 -8 2  (1 945 ).— [A b s tr .  37 B  (1946)].

5 3 4 .6 1 4  : 5 3 4 .3 2 1 .9  s e e  Abstr. 50

O P T I C S  .  R A D I A T IO N

535 .13  : 5 3 8 .1 2  see Abstr. 108

S P E C T R A  53 5

5 3 5 .2 1 4  52
P o n d e ro m o tiv c  fo rce s  o f  l ig h t  u p o n  m a t te r  a s  sh o w n  

b y  e x p e r im e n ts .  E h r e n h a f t, F .  Amer. Pliys. Soc. 
{Proc., June, 1945). Abstr. in Pltys. Rev., 6 8 , 102 
{Aug. 1 and  15, 1945).— In  a  v e r t ic a l  b e a m  o f  l ig h t ,  
p a r t ic le s  o f  C r ,  F e ,  N i ,  M n , C u O , o f  a b o u t  th e  o r d e r  
o f  th e  w a v e le n g th  o f  l ig h t,  f a l l  v e r t ic a lly ,  w h ile  s o m e  
o f  th o s e s l ig h t ly  la r g e r  d e s c r ib e , in  fa llin g , h e lic a l  p a th s  
in  th e  b e a m  o f  l ig h t.  T h e  r a d iu s  o f  th e  h e l ic a l  p a th  
is la rg e  c o m p a r e d  w i th  th e  r a d iu s  o f  th e  b o d y . T h e  
p a th  h a s  b e e n  o b s e r v e d  w ith  l in e a r  p o la r iz e d  a n d  
n a tu r a l  lig h t a n d  w ith  a n d  w ith o u t  p a r a l le l  e x te rn a l  
m a g n e t ic  fie ld s .

5 3 5 .2 1 5 .5  : 5 41 .183  53
L o w e rin g  o f  th e  p h o to -e lc c fr ic  w o rk  fu n c tio n  o f  

z irc o n iu m , t i ta n iu m , th o r iu m  a n d  s im ila r  m e ta ls  by  
d isso lved  g a se s . R entschler, H . C .,  a n d  H e n r y,
D . E . Trans. Electrochem. Soc., 87  {Prepr. 14), 10 pp.
(1 9 4 5 ).— D e s c r ib e s  e x p e r im e n ts  w h ic h  s h o w  a  p h o to ­
e le c t r ic  th r e s h o ld  s h if t  to w a rd s  th e  lo n g e r  w a v e le n g th , 
d u e  to  t h e  in te r a c t io n  o f  0 2, N 2 o r  H 2 w ith  Z r ,  T i ,  
e tc .  T h e  re s u l ts  in d ic a te  th a t  th e  lo w e r in g  o f  th e  
p h o to e le c t r ic  w o r k  f u n c t io n  is c a u s e d  b y  th e  f o r m a ­
t io n  o f  a  s o l id  s o lu t io n  o f  th e  g a s  in  t h e  m e ta l .

5 35 .245  : 6 2 8 .9 7  5 4
B rig h tn e s s  l im ita tio n s  fo r  Iu m in a ire s . C r o u c h , 

C . L . Ilium. Engng, N .Y ., 4 0 , 4 2 7 -4 9  (July, 1945).—  
[A b s tr .  2731 B (1945)].

5 3 5 .2 4 7 .4  : 5 3 5 .6 5 1 .2  =  3 5 5  
U n iv e rs a l in s tru m e n t fo r  s p e c tra l  a n d  in te g ra l  l ig h t  -

a n d  co lo u r m e a su re m e n t. M a d e r, F . Helv. Pliys. 
Acta., 18 (No. 2 ), 1 2 5 -5 7  (1 9 4 5 ).— G iv e s  fu ll  d e ta i ls  
o f  a n  in s t r u m e n t  b a s e d  o n  th e lv e s  p r in c ip le  o f  a p p ly in g  
a  s h a p e d  d ia p h ra g m  to  a  d is p e r s e d  b e a m  o f  l ig h t ,  s o  
t h a t  t h e  r e s p o n s e  o f  a  p h o to c e l l  to  th e  re c o m b in e d  
b e a m  a g re e s  w ith  t h a t  o f  th e  s t a n d a r d  e y e . T h e  
in s t r u m e n t  c a n  b e  u s e d  f o r  d e te rm in in g  s p e c t r a l  t r a n s ­
m is s io n  o r  re f le c tio n  c u rv e s ,  s p e c t r a l  e n e rg y  d i s t r ib u ­
t io n  c u rv e s ,  c o m p a r is o n  o f  l ig h t  in te n s i t ie s  in  te rm s  o f  
v is u a l  r e s p o n s e ,  a s  w e ll  a s  f o r  th e  d e te r m in a t io n  o f  
c o lo u r  c o - o r d in a te s  o f  b o th  l ig h t  s o u rc e s  a n d  c o lo u re d  
re f le c tin g  s u r fa c e s .  J. w. t . w .

5 3 5 .2 4 7 .4  : 5 5 1 .5 9 3 .5  see Abstr. 318

5 3 5 .3 1 :7 7 8 .1 5  56
S im p le  th e o ry  o f  th e  re c tif ic a tio n  o f  p h o to g ra p h s  

ta k e n  w ith  a n  in c lin ed  p la te .  B l o c h , A . Photogr. J. 
A, 8 5 , 3 2 -7  (March-April, 1945).— D is c u s s e s  v a r io u s  
p o in ts  a r i s in g  f r o m  a n  e a r l i e r  p a p e r  [see  A b s t r .  1623 
(1 9 4 3 )]. T h e  e f fe c ts  o n  th e  p ro je c te d  im a g e  o f  v a r io u s  
a d ju s tm e n ts  in  e n la r g in g  a r e  d is c u s s e d  a n d  th e  p r o ­
c e d u r e  f o r  o b ta in in g  c o r r e c te d  p h o to g r a p h s  is 
d e s c r ib e d .  a . h .

535 .31  : 77 8 .1 5  57
R e c tif ic a tio n  o f  t i l te d  p h o to g ra p h s . D ickson, J .  H .  

Photogr. J. A, 8 5 , 3 8 -4 2  (March-April. 1945).—  
D is c u s s e s  th e  r e c tif ic a tio n  o f  th e  d is to r te d  v iew  o b ­
ta in e d  w h e n  a  c a m e r a  is  u s e d  w ith  i ts  n e g a t iv e  p la n e  
t i l t e d  a t  a n  a n g le  to  t h e  p la n e  o f  t h e  o b je c t  p h o to ­
g ra p h e d .  R e c t i f ic a t io n  is  o b ta in e d  by  p la c in g  th e  
n e g a t iv e  a t  a  c a l c u la te d  a n g le  t o  th e  p r in t in g  p a p e r ,  
t i l t i n g  t h e  le n s  a n d  m o v in g  th e  p la te  b o d d y  in  i ts  o w n  
p la n e  th r o u g h  a  c a lc u la te d  d is ta n c e .  F o r m u la e  f o r



535.317.6 535.338.42

t h e  p r a c t i c a l  s o l u t i o n  o f  t h e  p r o b l e m  a r e  o b t a i n e d  
a n d  d i s c u s s e d .  a . h .

5 3 5 .3 1 7 .6  58
S tu d ie s  in o p tic s . I .  G e n e ra l  c o -o rd in a te s  fo r  

o p tic a l  sy s te m s  w ith  c e n t ra l  o r  a x ia l  sy m m e try .
I I .  A n a ly s is  o f  a  g iven  sy s te m  w ith  th e  h e lp  o f  th e  
c h a r a c te r is t ic  fu n c tio n , u s in g  th e  d ire c t  m e th o d  o f  
a n a ly s is .  H e r z b e r g e r ,  M . Quart. Appl. Math., 2, 
1 9 6 -2 0 4  {.Oct., 1944) ancl 3 3 6 -41  {Jan., 1945).—  
F o r m u la e  d e v e lo p e d  in  p re v io u s  p a p e r s  [A b s tr .  1999, 
2 0 0 0  (19 4 4 )] a r e  g e n e r a l iz e d  a n d  th e  m o s t  g e n e ra l  
t r e a tm e n t  o f  s y s te m s  w ith  c e n t r a l  o r  a x ia l  s y m m e try  is 
g iv e n . R a y  t r a c in g  f o r m u la e  (u s in g  a  v e c to r  n o ta t io n )  
a r e  fo u n d  a n d  th e  L a g ra n g ia n  in v a r ia n t  is d e r iv e d . 
A p p l ic a t io n  is m a d e  to  th e  s y m m e tr ic a l  s y s te m s  m e n ­
t io n e d  a n d  th e  fo rm s  a s s u m e d  b y  th e  fu n d a m e n ta l  
f o r m u la e  f o r  s p e c ia l  c h o ic e s  o f  th e  c o -o rd in a te s  a re  
f o u n d ,  e .g . H a m i l to n 's  p o in t  c h a r a c te r is t ic ,  t h e  a n g le  
c h a r a c te r i s t ic ,  th e  d i r e c t  m e th o d .  In  th e  s e c o n d  p a r t ,  
t h e  d i r e c t  t h e o r y  is l in k e d  w ith  H a m i l to n 's  c h a r a c ­
t e r is t ic  f u n c t io n ,  a n d  th e  m e th o d  is  u s e d  to  f in d  th e  
im a g e  o f  a n  a r b i t r a r y  s u r f a c e  in  a  g iv e n  a x ia lly  
s y m m e tr ic  s y s te m . A s  a n  e x a m p le  t h e  im a g e  f o r m a ­
t io n  o f  a  s p h e r e  is  s tu d ie d .  l .  s .  G.

5 3 5 .3 2  : 5 4 1 .1 8  see Abstr. 2 04

5 3 5 .3 2 2 .4
A  d i r e c t  r e a d i n g  r e f r a c to m c te r .  H o l m e s ,

J. Sci. Instrum., 22, 2 1 9 -2 1  {Nov., 1945).

535 .3 2 4 .1  : 532 .1 3 3  : 5 1 8 .3  60  
M o le c u la r  re f r a c tio n — v isco s ity  c o n s ta n t n o m o g ra p h .

L a g e m a n n ,  R . T . Industr. Engng Chem., 3 7 , 60 0  
{June, 1945).

535 .33  : 77 1 .5  see Abstr. 35 4

5 3 5 .3 3  : 771 .5 3 4 .5 3 1  61 
T h e  q u a n t i ta t iv e  e v a lu a tio n  o f  p h o to g ra p h ic  lin e

p a t te rn s .  B r e n t a n o ,  J . C . M . J. Opt. Soc. Amer., 
3 5 , 3 8 2 -9  {June, 1945).— D iff ic u l t ie s  e n c o u n te r e d  in  
th e  q u a n t i ta t iv e  e v a lu a t io n  a r c  d is c u s s e d , p a r t ic u la r ly  
in  s u c h  c a s e s  w h e re  in te g r a te d  in te n s i t ie s  a r e  re q u ire d .  
A s  a  r e s u l t  2  m e th o d s ,  a p p l ic a b le  to  a b s o r p t io n  
d e n s i to m e tr y ,  a r e  p r o p o s e d .  O n e  m e th o d  c o n s is ts  in  
re c o rd in g  w ith  th e  d e n s i to m e te r  t r a c in g  o f  th e  l in e  
p a t t e r n  a  t r a c in g  o f  a  s te p p e d  w e d g e  w h ic h  s e rv e s  to  
e s ta b l i s h  c o r r e la t io n  b e tw e e n  th e  d e n s i to m e te r  r e c o rd  
a n d  a  s t a n d a r d  c o n v e r s io n  c u rv e  b y  p ro je c t in g  th e  
s te p s  in  s u p e r p o s i t io n  w ith  th e  c o r re s p o n d in g  p o in ts  
o f  th e  c u rv e . T h e  o th e r  c o n s is ts  in  r e c o rd in g  th e  l in e  
p a t t e r n  o n  a  m o v in g  p la te  o r  film  w h ic h  h a s  th e  
r e s u l t  o f  r e d u c in g  th e  p e a k  d e n s i t ie s  a n d  im p ro v in g  
th e  l in e  s h a p e  w ith  b u t  a  s m a l l  in c re a s e  o f  l in e  w id th  
a n d  e x p o s u r e  tim e . T h e  f ir s t  m e th o d  is  e q u a l ly  
a p p l ic a b le  t o  t h e  v is ib le  a n d  X - ra y  ra n g e ,  th e  ie c o n d  
m e th o d  is p r im a r i ly  in te n d e d  f o r  X - ra y  p a t te r n s .

535 .3 3 1  : 54 5 .8 2 8  see Abstr. 261

5 3 5 .3 3 3  62
S p e c tr a  o f  d ia to m ic  o x id e s  b y  th e  m e th o d  o f  e x p lo d ed  

w ire .  R o s e n ,  B . Nature, Lond., 156 , 57 0  (Nov. 10, 
1945).

5 3 5 .3 3 6 .2  : 5 3 7 .5 3 3 .7  63 
T h e  e le c tro n  o p tic s  o f  m a s s  s p e c tro g ra p h s  an d

v e lo c ity  fo c u s in g  d ev ic es . H o t t e r ,  R . G . E . Amer.

Phys. Soc. (Proc., June, 1945). Abstr. in Phys. Rev., 
6 8 , 98  (Aug. 1 and  15, 1945).— T h e  r e s u l ts  o f  th e  
th e o r y  o f  m a s s  s p e c t r o m e te r s  a n d  v e lo c ity  fo c u s in g  
d e v ic e s  a rc  d e r iv e d  a g a in  b y  a  s im p le r  m e th o d .  I t  
b r in g s  o u t  m o r e  c le a r ly  th e  e le c t r o n -o p t ic a l  n a tu r e  o f  
th e  d e fle c tin g  a n d  fo c u s in g  p r o p e r t i e s  o f  th e  fie ld s  
e m p lo y e d  in  th e  in s t ru m e n ts .

5 3 5 .3 3 6 .2  : 5 3 9 .1 5 5 .2  =  3 see Abstr. 124 

53 5 .3 3 7  : 5 3 7 .2 2 8 .5  see Abstr. 8 6

5 3 5 .3 3 8 .3  : 5 3 7 .5 S 3 .8 /.9  : 53 9 .1 5 3  see Abstr. 123

5 3 5 .3 3 8 .4 -1 5  64
T h e  in f r a - re d  s p e c tra  o f  c h lo ro fo rm  a n d  b ro m o fo rm .

J e n k i n s ,  G . L ., a n d  S t r a l e y ,  J .  W . Amer. Phys. Soc. 
(Proc., June, 1945). Abstr. in Phys. Rev., 6 8 , 99  (Aug. 
1 and 15, 1945).— T h e  s p e c t r a  w e re  o b s e r v e d  in  b o th  
th e  l iq u id  a n d  v a p o u r  s ta t e s  in  th e  re g io n  f ro m  2 -1 5  p. 
A  n u m b e r  o f  o v e r to n e  a n d  c o m b in a t io n  b a n d s  w e re  
o b s e r v e d .  T h e  c o n to u r  o f  s e v e ra l  f u n d a m e n ta l  b a n d s  
p e r m i t te d  a n  a p p r o x .  c a lc u la t io n  o f  th e  m . o f  i. a n d  
o th e r  m o l .  m a g n itu d e s .  T h e  f r e q u e n c ie s  in  c m - 1  

o f  t h e  f u n d a m e n ta l  b a n d s  e x a m in e d  a rc :

C H C 1 3 C H B r 3

(52
L iq u id

7 6 2 -2
V a p o u r

7 7 1 -0
L iq u id V a p o u r

59 S5 3 0 1 8 - 4 3 0 3 4 -4 3 0 1 2 -0 3 0 4 9 -2
G . ¿ 6 1 2 1 6 -5 1 2 1 8 -9 1 1 4 2 -4 1 1 4 7 -7

5 3 5 .3 3 8 .4 -3 1 65
N e a r  u ltr a -v io le t  e m iss io n  b a n d s  o f  b en zen e . I n ­

g o l d ,  C . K . Nature, Lond., 156 , 569  (Nov. 10, 
1945).— [S ee  A b s t r .  2903  (1945)].

5 3 5 .3 3 8 .4 2  6 6

S o m e  new  m e a su re m e n ts  o n  w 3 o f  C I2 C>2 6  an d  
C 130 2 6. N i e l s e n ,  A . H .,  a n d  Y a o ,  Y . T .  Amer. 
Phys. Soc. (Proc., June, 1945). Abstr. ill Phys. Rev.,
6 8 , 9 9  (Aug. 1 and 15, 1945).— T h e  v ib ra t io n  d e s ig n a te d  
co3 f o r  th e  m o le c u le s  C 120 ^ 6  a n d  C , 30 ^ 6  w ith  b a n d  
c e n t r e s  a t  2 350  c m - 1 a n d  2 284  c m - 1 w e re  c o m ­
p le te ly  r e m a p p e d  w i th  a  p r is m -g r a t in g  s p e c tro m e te r  
u s in g  a  7 20 0  lin ey in  W o o d  r e p l ic a  g ra t in g .  I n  a l l  
p o r t i o n s  o f  th e  b a n d s  w h e re  n o  o v e r la p p in g  o c c u r s ,  
th e  r e s o lu t io n  o f  th e  r o ta t io n  lin e s  is c o m p le te .  I n  th e  
r e g io n  w h e re  th e  P  b r a n c h  o f  th e  C 12C>2 6  o v e r la p s  
w ith  t h e R  b ra n c h  o f  th e  C I3 0  2 6  th o u g h  n o t  c o m p le te ,  
th e  r e s o lu t io n  is su ff ic ie n tly  g o o d  to  p e r m i t  th e  id e n ­
t if ic a tio n  o f  th e  l in e s  o f  b o th  b a n d s .  T h e  g ra t in g  
w a s  c a l ib r a te d  w ith  a  H g  a r c ,  a n d  i t  is  b e lie v e d  th a t  
th e  r o t a t i o n  l in e s  a r e  n o w  k n o w n  to  ± 0 - 0 7  c m - 1 . 
In  m a p p in g  th e s e  b a n d s  g a lv a n o m e te r  d e f le c tio n s  w e re  
r e a d  a t  in te rv a ls  o f  0  0 7  c m - 1  a n d  p lo t te d  v  f r e ­
q u e n c ie s  in  c m - 1 . T h e  s l i ts  w e re  s e t  to  in c lu d e  a  
f re q u e n c y  in te rv a l  o f  0 - 3  c m - 1 .

5 3 5 .3 3 8 .4 2 -1 5  67
F u r th e r  m e a su re m e n ts  on  o i |  a n d  co2 o f  C D 3 C1 in  th e  

in f r a - re d .  N i e l s e n ,  H . H .,  a n d  N i e l s e n ,  A . H . 
Amer. Phys. Soc. (Proc., June, 1945). Abstr. in Phys. 
Rev., 6 8 , 99  (Aug. 1 and 15, 1945).— oiy a n d  o>2 w e re  
c o m p le te ly  r e m a p p e d  in  th e  f irs t o r d e r  o f  a  7  20 0  
l in e / in  W o o d  r e p l ic a  g ra t in g .  T h e  p a r a l le l  v ib r a t io n  
a>i w a s  s o  w e ll r e s o lv e d ,  t h a t  a  k n o w le d g e  o f  t h e  
r o ta t io n a l  s p a c in g  is  n o w  a v a i la b le .  T h is  s p a c in g  
a v e ra g e d  o v e r  t h e  w h o le  b a n d ,  is  a b o u t  0 - 7 c m - 1



535.343 535.651

in s te a d  o f  1 -01 c m - 1  a s  p re v io u s ly  r e p o r te d .  T h e  
v a lu e  0 - 7  c m - 1  is  in  a g re e m e n t  w i th  t h e  A v  o b s e rv e d  
f o r  t h e  o th e r  p a ra l le l  b a n d s  co3 a n d  co5. T h e  m . o f  i. 
/ ^ c a l c u l a t e d  f r o m  th is  s p a c in g  is  8 0 -1  x  1 0 - 4 0 g c m 2. 
C o m p le te  r e s o lu t io n  o f  th e  Q b r a n c h e s  in  t h e  p e r ­
p e n d ic u la r  v ib r a t io n  a>2 is  a l s o  e ffe c te d . I t  is  b e lie v ed  
t h a t  th e  p o s i t io n s  o f  t h e  r o ta t io n  l in e s  in  b o th  b a n d s  is 
k n o w n  t o  ± 0 - 0 7  c m - 1 .

5 3 5 .3 4 3  6 8

A b so rp tio n  b a n d s  in  th e  s p e c tru m  o f  b u ta d ie n e . 
Y a o ,  Y .  T . Amer. Phys. Soc. (Proc., June, 1945). 
Abstr. in Phys. Rev., 6 8 ,  99  (Aug. 1 and 15, 1945).—  
T h e  a b s o r p t io n  r e g io n  n e a r  3 ■ 2  /x w a s  e x a m in e d  u s in g  
a n  e c h e l le t te  g ra t in g  a t  in te r v a ls  c o r r e s p o n d in g  to  
0 - 2 9  c m - 1 . T h e  s l i ts  s u b te n d  a n  in te rv a l  o f  a p p ro x .  
0 - 4  c m - 1 . I t  w a s  re v e a le d  t h a t  th i s  r e g io n  c o n s is ts  
o f  a t  le a s t  tw o  b a n d s ,  o n e  w i th  i t s  c e n t r e  a t  3 -2 1  /.i 
a n d  th e  o th e r  w i th  i t s  c e n t r e  a t  3 - 3  /j . S o m e  in d ic a ­
t i o n  o f  r o ta t io n a l  s t r u c tu r e  w a s  fo u n d .  T h e  b a n d s  
a t  9 - 8 6  fi a n d  1 1 -01  /* w e re  o b s e rv e d  w i th  a  g ra t in g  
r u le d  w i th  8 0 0  l in e s / in  a t  in te rv a ls  c o r re s p o n d in g  to  
0 ‘2 9 c m —1 a n d 0 - 2 1 4 c m _ 1 ,r e s p e c t iv e ly .  A r o t a t i o n a l  
s e p a r a t io n  o f  a b o u t  1 - 9  c m - 1  w a s  o b s e rv e d . T h is  
s t r u c tu r e  w a s  b e t t e r  d e f in e d  in  t h e  1 1 - 0 1  / /  t h a n  in  
t h e  9 - 8 6 /u  b a n d .

5 3 5 .3 4 3 .3 2  : 5 4 1 .6 7  see Abstr. 232

5 3 5 .3 4 3 .3 2  : 54 5 .8 2 3  see Abstr. 26 0

5 3 5 .3 5  69
E ffe c t o f  e x c i ta tio n  fre q u e n c y  on  s p e c tru m  o f  g a seo u s  

d isc lia rg e s . H ayes, K . J . ,  W inans, J .  G . ,  a n d  
C ulp, W. Amer. Phys. Soc. (Proc., June, 1945). 
Abstr. in Phys. Rev., 6 8 , 98  (Aug. 1 and 15, 1945).—  
I t  w a s  o b s e r v e d  th a t  c o m m e rc ia l  N e  b u lb s  s h o w  a  
p u r p le  t in g e  w h e n  e x c i te d  a t  f r e q u e n c ie s  > 1 0 M c /s .  
S p e c tro s c o p ic  s tu d ie s  o f  th i s  e ffe c t w e re  m a d e  w ith  
f r e q u e n c ie s  0 -2 9 ,  0 - 3 4 ,  0 -7 5 ,  1 -5 ,  8 , 16, 3 2 , 64 , 
130, 39 0  a n d  6 0 0  M c /s  a s  w e ll a s  60  c /s  a n d  d .c .  T h e  
p u r p le  g lo w  a p p e a r s  a t  a b o u t  10 M c /s  a n d  in c re a s e s  
i n  in te n s i ty  u p  to  6 0 0  M c /s .  T h e  p u r p le  c o lo u r  is  d u e  
t o  th e  e x c i ta t io n  o f  t h e  v io le t  l in e s  o f  A  w h ic h  is 
p r e s e n t  in  s m a ll  q u a n t i ty .  T h e  c h a n g e  o c c u r re d  a t  th e  
e le c t r o d e  a s  w e ll a s  in  t h e  g a s .  A  tu b e  c o n ta in in g  p u r e  
N e  g a v e  n o  n o t ic e a b le  c h a n g e  in  s p e c t r u m  w i th  c h a n g e  
in  e x c i ta t io n  f r e q u e n c y . A  s im i la r  e ffe c t w a s  o b s e rv e d  
w i th  c o m m e rc ia l  A  filled  b u lb s .  T h e  s p e c t ru m  a t  
60  c /s  c o n s is te d  a lm o s t  e n t i r e ly  o f  th e  v io le t  s e c o n d  
p o s i t iv e  b a n d s  o f  N .  A t  fr e q u e n c ie s  > 1 0  M c /s  th e  
o ra n g e  f ir s t p o s i t iv e  b a n d s  o f  N  w e re  o b ta in e d  w ith  
h ig h  in te n s i ty ,  a n d  th e  c o lo u r  o f  t h e  d is c h a rg e  w a s  
o ra n g e  in s te a d  o f  v io le t .  T u b e s  c o n ta in in g  p u r e  N  
d id  n o t  s h o w  th i s  e ffe c t. T h e s e  r e s u l ts  s h o w  th a t  
i n  g a s  m ix tu re s  p r o d u c in g  th e s e  e ffe c ts , t h e  s p e c t r a  
re q u i r in g  th e  s m a l le r  e x c i ta t io n  e n e rg y  g a in  in  
in te n s i ty  w i th  in c re a s e  in  e x c i ta t io n  f r e q u e n c y .

535 .371  7 0
F a c to r s  a ffe c tin g  p h o sp h o re sc en ce  d e ca y  o f  th e  z in c  

su lp h id e  p h o sp h o rs . F o n d a , G . R .  Trans. Electro- 
chem. Soc., 87  (Prepr. 7 ), 14 pp. (1945 ).— M o d if ic a tio n s  
o f  t h e  e n e rg y -b a n d  th e o r y  o f  t h e  s o l id  in s u la to r  w e re  
fo u n d  u s e fu l in  e x p la in in g  th e  m e c h a n is m  u n d e r ly in g  
s e v e ra l  d if f e r e n t a s p e c ts  o f  p h o s p h o r e s c e n c e . ' T h e s e  
in c lu d e  ( 1) th e  r e la t io n  b e tw e e n  a f te rg lo w  a n d  p h o s ­
p h o re s c e n c e ,  t h e  e ffe c ts  (2 )  o f  p a r t i a l  a l te r a t io n s  in

c o m p o s i t io n  a n d  (3 ) o f  c h a n g e s  in  s t r u c tu r e ,  (4 ) th e  
a c t io n  o f  a  s e c o n d a ry  a c t iv a to r ,  a n d  (5) th e  d iffe re n c e s  
in  d e c a y  a f te r  c a th o d e  ra y  e x c i ta t io n  a n d  a f t e r  u l t r a ­
v io le t .  M o r e  s e r io u s  c o n s id e r a t io n  s h o u ld  p e r h a p s  b e  
g iv e n  to  o th e r  p o s s ib le  m o d if ic a t io n s  o f  th e  e n e rg y  
d ia g ra m .

5 3 5 .3 7 5 .5  71
R a m a n  s p e c tru m  o f  N i ( N 0 3)2 6 N H 3 c ry s ta l ;  e ffe c t 

o f  c ry s ta l  field  o n  th e  n i t r a te  io n . W u ,  T . Y . Chinese 
J. Phys., 5 , 1 8 0 -6  (Dec., 1944).— T h e  s p e c tru m  w a s  
t a k e n  w ith  th e  v ie w  o f  s tu d y in g  th e  e ffe c t o f  t h e  
c ry s ta l  fie ld  o n  th e  in n e r  v ib r a t io n s  o f  th e  N 0 3 g r o u p  
o f  w h ic h  a  p a r t i c u la r  b e h a v io u r  is  s u g g e s te d  b y  X - ra y  
a n a ly s is .  A  l in e  w a s  fo u n d  a t  a b o u t  98 5  c m - *. 
T h is  r e s u l t  a n d  th e  s p l i t t in g  o f  t h e  l in e  a t  a b o u t  
1 0 5 0 c m _ l in to  a  d o u b le t  in  C u ( N 0 3)2 3 H 20  a n d  
C u ( N 0 3 )3 6 H 20  c ry s ta ls  a r e  d is c u s s e d  f r o m  th e  
v ie w p o in t  o f  t h e  tw o -m in im u m  p ro b le m  s im i la r  to  
t h e  N H 3 m o le c u le .  l. s. g .
535 .375 .51  7 2

R a m a n  s p e c tra  o f  sp iro p e n ta n e  a n d  1 ,1 -d im e th y l-  
cy c lo p ro p a n e . C le v eland, F . F . ,  a n d  M u r r a y, 
M. J .  Amer. Phys. Soc. (Proc., June, 1945). Abstr. 
in Phys. Rev., 6 8 , 9 8 -9  (Aug. 1 and  15, 1945).— T h e  
d e p o la r iz a t io n  f a c to r s  o f  t h e  R a m a n  l in e s  o f  s p i r o ­
p e n ta n e  w e re  o b ta in e d  b y  u s e  o f  t h e  m e th o d  p r e ­
v io u s ly  d e s c r ib e d . R a m a n  fr e q u e n c ie s ,  e s t im a te d  
re la t iv e  in te n s i t ie s ,  a n d  q u a l i ta t iv e  d e p o la r iz a t io n  
f a c to r s  w e re  o b ta in e d  f o r  1 , 1 -d im e th y lc y c lo p ro p a n e .  
T h e  s p e c tr a  o f  th e  tw o  c o m p o u n d s ,  e a c h  o f  w h ic h  h a s  
a t  le a s t  o n e  3 -m e m b e re d  r in g ,  a r e  c o m p a r e d  a n d  
d is c u s s e d  in  th e  l ig h t  o f  t h e  g ro u p  th e o r y  s e le c t io n  ru le s .

5 3 5 .3 7 5 .5 4  73
T h e  R a m a n  e ffec t in  ro c k s a l t .  B o r n , M ., a n d  

B r a d b u r n , M . Nature, Lond., 1 5 6 , 5 6 7 -8  (Nov. 10, 
1945).— T h e  s p e c t r u m  c a lc u la te d  f r o m  th e  o r th o d o x  
th e o r y  o f  la t t ic e  d y n a m ic s  p ro v id e s  a  s a t i s f a c to ry  
e x p la n a t io n  o f  R o s e t t i ’s  [ibid., 127 , 6 26  (1 9 3 1 )] a n d  
K r i s h n a n ’s [A b s tr .  1886 (1 9 4 4 )] o b s e r v a t io n s .

5 3 5 .4 2  : 537 .531  : 5 3 9 .2 6 6  see Abstr. 162

5 3 5 .4 2  ; 5 3 9 .2 6  see Abstr. 160

5 3 5 .4 2  : 5 4 8 .7 3  see Abstr. 281

5 35 .43  : 537 .531  : 548 .73  see Abstr. 282

5 35 .43  =  3 7 4  
O n  th e  d e m o n s tra tio n  o f  in te r fe re n c e  p h e n o m en a  b y

s c a t te r  p a r t ic le s  in  th e  in te r f e re n c e  re g io n . M o l l w o ,
E . Z .  Phys., 1 20  (Nos. 7 -1 0 ) ,  6 1 8 -2 6  (1 9 4 3 ).— S h a r p  
in te r f e r e n c e  f r in g e s  a r e  p r o d u c e d  in  a  th in ,  w e d g e -  
s h a p e d ,  e v a p o r a te d ,  t r a n s p a r e n t  c ry s ta l  la y e r  b y  
m e a n s  o f  s e v e ra l m u lt i - re f le c te d  l ig h t  ra y s .  T h e y  a r e  
r e n d e re d  v is ib le  b y  v e ry  s m a l l  s c a t t e r  p a r t ic le s  b e n e a th  
t h e  re f le c tin g  la y e r  s u r fa c e .  h . g . s.
5 3 5 .4 3 .0 7  : 5 3 1 .7 2 4  see Abstr. 28

5 3 5 .5 5  : 621 .1 3 3 .2 1  : 53 2 .5 1 7  see Abstr. 35

535 .651  =  3 7 5
C o lo r im e try  w ith  a  v acu u m  p h o to c e ll a n d  c o m p o site  

f il te r s . K ö n i g, H .  Helv. Phys. Acta., 17  (No. 7), 
5 7 1 -9  (1 9 4 4 ).— D e s c r ib e s  a  “ s ta n d a r d  o b s e r v e r”  f o r  
c o lo r im e try ,  u s in g  a  K -p h o to c e l l  a n d  te n  c o m p o s i te  
g la ss  f il te r s . T h e  p a r t ic u la r s  o f  t h e  fil te rs  a n d  th e i r

8
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c o m p o n e n ts  a r e  sp ec if ied  a n d  a n  e x a m p le  is  g iv e n  
s h o w in g  th e  a p p l ic a t io n  o f  th e  m e th o d  to  a  d e te r m in a ­
t io n  o f  t h e  c o lo u r  c o e ff ic ie n ts  o f  te n  c o lo u re d  f il te rs . 
T h e  re s u l ts  a g re e  w e ll w i th  th o s e  o b ta in e d  b y  c a lc u la ­
t io n  f r o m  th e  s p e c tr a l  t r a n s m is s io n  c u rv e s ,  j .  w .  t .  w .

53 5 .6 5 1 .2  : 5 3 5 .2 4 7 .4  =  3 see Abstr. 55

H E A T  . T H E R M O D Y N A M I C S  5 3 6

536.21 : 5 17 .63  76  
N o te  o n  th e  p ro b le m  o f  h e a t  co n d u c tio n  in  a  s e m i-

in fin ite  h o llow  c y lin d e r . L o w a n ,  A . N .  Quart. Appl. 
Math., 2 , 3 4 8 -5 0  (Jan., 1945).— I t  is  s h o w n  t h a t  t h e  
p r o b le m  o f  T r a n t e r  [A b s tr .  1333 (19 4 4 )] a n d  g e n e ra l i­
z a t io n s  o f  i t  m a y  b e  s o lv e d  b y  a  m e th o d  [A b s tr .  458 8  
(1 9 3 7 )] e m p lo y in g  o n e  L a p la c e  t r a n s f o r m  o n ly .

l . s. G.
536 .21  : 5 5 0 .3 6 2  see Abstr. 288

5 3 6 .2 1 2 .3  : 6 2 1 .3 .0 1 2 .8  : 6 6 2 .9 9 8  : 66 2 .9 5  77 
In s u la tio n  o f  h e a t  t r e a tm e n t  fu rn a c e s . S a r j a n t ,

R . J .  Inst. Fuel War Time Bull., 1 8 9 -2 0 2  and 219 
(June, 1945).— [S ee A b s t r .  201 B  (1946)].

5 3 6 .4 2 3 .1 5  : 614.71 78
A  dev ice  fo r  a u to m a tic a l ly  c o n tro ll in g  th e  c o n c e n tr a ­

tio n  o f  g ly co l v a p o rs  in  th e  a i r .  P u c k ,  T . T . ,  W is e ,
H .,  a n d  R o b e r t s o n ,  O . H .  J. Exp. Med., 8 0 , 3 7 7 -8 1  
(Nov., 1944).— A  l ig h t  b e a m  is  fo c u s e d  o n  t o  th e  
p o l is h e d  C r -p la te d  r im  o f  a  s lo w ly  r o ta t in g  C u  d is c  
a n d  re f le c te d  in to  a  p h o to c e l l .  T h e  d is c  is 3 in .  d ia .,  
i  i n ' t h i c k  a n d  th e  lo w e r  th i r d  o f  t h e  d is c  d ip s  in to  a  
c o n s ta n t- le v e l  w a te r  b a th ,  a n d  a  c lo th  w ic k  is  s ew e d  
a g a in s t  t h e  o th e r  s id e  o f  t h e  d is c . T h e  w h e e l is c o o le d  
b y  r a p id  e v a p n .  o f  w a te r  f r o m  th e  w ic k  c a u s e d  b y  a n  
a i r  c u r r e n t  f r o m  a  s m a l l  f a n . C o n d e n s a t io n  o f  g ly co l 
v a p o u r  o n  th e  c o o le d  r im  o f  th e  w h e e l fo r m s  a  film  
w h ic h  in te r f e re s  w i th  th e  re f le c tio n  to  th e  p h o to c e l l ,  
w h ic h  c o n tr o ls  t h e  o u t p u t  o f  t h e  g ly c o l v a p o r iz e r .  
T h e  in s t r u m e n t  c a n  b e  u s e d  to  m e a s u re  v e ry  r a p id ly  
t h e  g ly c o l c o n te n t  o f  r o o m  a i r  a n d  s h o u ld  g re a tly  
fa c i l i ta te  te s t s  o f  t h e  e fficacy  o f  g ly c o l v a p o u r s  in  
p re v e n t in g  a i r - b o r n e  in fe c t io n s .  c .  j . G.

536 .461  79
T h e  s ta b i l i ty  o f  b u rn e r  flam es. G a r s i d e ,  J .  E .,  

F o r s y t h ,  J .  S ., a n d  T o w n e n d ,  D . T . A . J. Inst. Fuel, 
18 , 1 7 5 -8 6  (Aug., 1945).— A c c o u n t  o f  w o r k  c a r r ie d  
o u t  to  e lu c id a te  th e  f a c to r s  a f fe c tin g  f la m e  s ta b i l i ty ,  
t h e  fie ld s  d e a l t  w i th  b e in g  th e  m e a s u re m e n t  o f  f la m e  
s p e e d s ,  a n d  a n  e x a m in a t io n  o f  th e  m e c h a n is m  o f  l ig h t-  
b a c k  a n d  o f  b lo w -o ff . R- w .  p.

536.51  80
R esp o n se  t im e  a n d  la g  o f  a  th e rm o m e te r  e le m en t 

m o u n ted  in  a  p ro te c t in g  c ase . G o o d w i n ,  W . N . ,  J r .  
Trans. Amer. Inst. Elect. Engrs, 6 4 , 6 6 5 -7 0  (Sept., 
1945).— E q u a t io n s  a re  d e r iv e d  a n d  a p p l ie d  f o r  d e te r ­
m in in g  th e  re s p o n s e  t im e  a n d  te m p e r a tu r e  la g , in  
g e n e ra l ,  o f  a  b o d y  w h ic h  e x c h a n g e s  h e a t  w i th  a  
m e d iu m  in d ir e c t ly  t h r o u g h  a  s e c o n d  b o d y . A p p lic a ­
t io n  is  m a d e  to  a  re s is ta n c e - ty p e  th e rm o m e te r ,  
m o u n te d  in  a  p r o te c t in g  c a s e , a s  is  u s e d  f o r  a i r c r a f t  
a n d  m a r in e  p u rp o s e s .  T h e  te m p e r a tu r e  d is t r ib u t io n  
a lo n g  th e  s te m  a n d  th e  e r r o r s  r e s u l t in g  w h e n  th e  h e a d  
o f  th e  b u lb  a n d  m e d iu m  d if f e r  in  t e m p e r a tu r e  a r e  
d e r iv e d .

5 3 6 .5 3 2 :6 1 1 .7 7 .0 8 7 .8 6  81
S ilv e r  p la te d  c o n s ta n ta n  th e rm o p ile s  fo r  s k in  te m ­

p e ra tu re  m e a su re m e n ts . G u l l b e r g ,  J .  E . ,  T o b i a s ,
C . A .,  a n d  W e l t o n ,  H . Amer. Phys. Soc. (Proc., 
July, 1945). Abstr. in Phys. Rev., 6 8 , 1 0 5 -6  (Aug. 1 
and 15, 1945).— I f  2 0 0  tu r n s / in  o f  1 - 5 m il  c o n s ta n ta n  
w ire  a r e  w ra p p e d  a r o u n d  a  p o ly s ty re n e  fo r m  a n d  th e  
w ire s  p la te d  w ith  5 0  m g /c m  o f  A g  b y  p a r t ly  s u b ­
m e rg in g  th e  fo r m  in  a  p la t in g  s o lu t io n ,  4 0 0  ju n c t io n s  
o f  s m a l l  m a s s  a n d  h e a t  c a p a c i ty  a r e  o b ta in e d .  H a l f  
t h e  ju n c t io n s  a r e  p la c e d  in  c o n ta c t  w i th  a  C u  b lo c k  
in s u la te d  b y  a  v e ry  t h in  p ie c e  o f  m ic a ;  t h e  o th e r  h a l f  
a r e  p la c e d  in  c o n ta c t  w i th  th e  s u r fa c e  w h o s e  te m ­
p e r a tu r e  is to  b e  d e te rm in e d .  T h e  p o te n t ia l  f ro m  
2 0 0  t u m s / in  is  6 - 5  m V /° c .  M e th o d s  o f  c a l ib r a t io n ,  
l in e a r i ty  a n d  s e n s i t iv i ty  a r e  d is c u s s e d . A  r a d io m e te r  
o f  s im ila r  d e s ig n  h a s  b e e n  c o n s tr u c te d .

536.581 : 6 2 1 .3 1 4 .2 1 2  8 2
T h e rm o s ta t  c o n tro l  f o r  t r ip le - r a te d  t ra n s fo rm e r .

M o r g a n ,  H . A . Pwr Plant (Engng), 4 7 , 7 2 -3  (Nov.,
1943).— [A b s tr .  2 4 6 4  B  (1945)].

5 3 6 .5 8 1 .3  : 532 .13  83
T h e rm o s ta t ic  b a th  fo r  low  te m p e ra tu re s .  R u n ,

E . L . ,  C o n k l i n ,  G . E . ,  a n d  C u r r a n ,  J .  E . Industr. 
Engng Chem. (Analyt. Edit.), 17 , 4 5 1 -2  (July, 1945).—  
A  b a th ,  p r im a r i ly  f o r  lo w -te m p . v is c o s i ty  d e te r m in a ­
t io n s ,  o p e ra te s  " a t  te m p s ,  r a n g in g  f r o m  + 4 0 °  to  
— 7 0 ° f .  I t  is  a  3 -s ta g e  in s ta l la t io n ,  o n e  b a th  c o n ­
ta in in g  d r y  ic e  a n d  is o p ro p y l  a lc o h o l ,  a  s e c o n d  m a in ­
ta in e d  u n d e r  ro u g h  a u to m a t ic  c o n tro l ,  a n d  a  th i r d  
u n d e r  c lo s e  c o n tr o l .  T h e  la s t  is a  v a c u u m -ja c k e te d  
g la s s  j a r ,  f illed  w i th  a c e to n e ,  a n d  e q u ip p e d  w ith  
a c c e s s o r ie s  f o r  m o u n t in g  v is c o m e te rs .

5 3 6 .5 8 7  : 6 2 1 .3 1 6 .7 4  84
A n  a n t i c i p a t o r y  m e th o d  f o r  im p r o v in g  a u t o m a t i c  

t e m p e r a t u r e  c o n t r o l .  M a n j o i n e ,  M .  J .  Instruments, 
18 ,4 5 4 -5  (July, 1945).— A  v a c u u m - tu b e  th e rm o c o u p le  
d e v ic e  is  d e s c r ib e d  f o r  im p r o v in g  th e  s e n s it iv ity  a n d  
re s p o n s e  o f  c o n v e n t io n a l  ■ fu r n a c e  t e m p e ra tu re  c o n ­
tro l le r s  b y  a n t ic ip a t in g  te m p e r a tu r e  c h a n g e s  a n d  
in i t i a t in g  c o r re c t iv e  s te p s .  I t  c o n ta in s  tw o  th e rm o ­
c o u p le s  o f  d if f e r e n t th e rm a l  c a p a c i t ie s ,  a n d  a  h e a t in g  
e le m e n t  w h ic h  is  e n e rg iz e d  f r o m  th e  m a in  c o n ta c to r  
re la y  c o n t ro l  lin e s .  T h e  th e rm o c o u p le s  a r e  c o n n e c te d  
in  s e r ie s  w i th  t h e  c o n t ro l  th e rm o c o u p le  s o  t h a t  th e  
p o la r i ty  o f  t h e  c o u p le  w i th  le ss  th e r m a l  c a p a c i ty  is 
a d d i t iv e  a n d  th e  p o la r i ty  o f  t h e  o th e r  c o u p le  is 
s u b tr a c t iv e  w i th  r e s p e c t  t o  th e  fu r n a c e  th e rm o c o u p le .  
T h e  e le m e n ts  a r e  p la c e d  in  a n  e v a c u a te d  tu b e  w h ic h  
is  s m a ll  e n o u g h  to  fit in s id e  s t a n d a r d  c o n t ro l le r s .

M.-V.
5 3 6 .6 5 5  : 536 .751  : 54 1 .2 5  see Abstr. 223

5 3 6 .7  : 5 4 1 .1 2 2 .3  : 5 3 2 .7 4  see Abstr. 41

5 36 .7  : 54 1 .2 4  : 5 4 1 .6 4  : 5 4 1 .1 8 2 .5  see Abstr. 2 1 0  

536 .751  : 53 6 .6 5 5  : 5 4 1 .2 5  see Abstr. 223

E L E C T R I C I T Y  . M A G N E T I S M  . X -R A Y S  
C H A R G E D  P A R T I C L E S  5 3 7 /5 3 8

5 3 7 .2 1 2  85
P o te n t ia l  d is t r ib u tio n s  o f  e q u a l c o a x ia l  c y lin d e rs . 

H i l l ,  R .  D .  Rev. Sci. Instrum., 2 2 , 2 2 1 -2  (Nov., 
1945).
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537.228.5 537.533.72

5 3 7 .2 2 8 .5  : 5 3 5 .3 3 7  =  3 8 6
O n  th e  in v e rse  S t a r k  e ffec t o f  th e  D  lin e s  o f  so d iu m .

K o p fe r m a n n , H . ,  a n d  P a u l ,  W . Z .  Phys., 1 2 0  
{Nos. 7 - 1 0 ) ,  5 4 5 - 5 2  ( 1 9 4 3 ) .— T h e  in v e rs e  S ta r k  e ffec t 
a n d  th e  h y p e r f in c  s t r u c tu r e  o f  th e  D  l in e s  o f  N a  a r e  
in v e s t ig a te d  w ith  a n  a to m ic  b e a m . T h e  D p l in e  
c o n s is ts  o f  tw o  77-  a n d  tw o  <r- a n d  th e  D 2  l in e  o f  tw o  
77- a n d  f o u r  o '- c o m p o n e n ts .  T h e  h y p e r f in e  s t r u c tu r e  
o f  e a c h  D  lin e  is s h if te d  a s  a  w h o le  to  th e  r e d ,  a n d  
th e n  d o u b le  fis s io n  o c c u r s  w ith in  th e  c r-c o m p o n e n ts  o f  
th e  D 2  lin e . T h e  s h if t  o f  th e  2S i /2  t e rm s  in  th e  e le c tr ic  
f ie ld  is  c a lc u la te d ,  th e  d e r iv e d  s h if ts  o f  th e  2P  te rm s  
a g re e in g  w e ll  w ith  th e  p re m is e s  o f  th e  th e o ry .  H. g .  s.

5 3 7 .2 9 1 : 5 3 8 .6 9 1  8 7
T h e  paths o f  io n s  a n d  e le c tro n s  in  c ro sse d , n o n - 

u n ifo rm  e le c tr ic  and m a g n e tic  fie lds. C o g g l e s h a l l ,  
N .  D .  Amer. Phys. Soc. (Proc., June, 1 9 4 5 ) . Abstr. 
in Phys. Rev., 6 8 ,  9 8  {Aug. 1 and 15 , 1 9 4 5 ) .— T h e  
in te g r a t io n  o f  t h e  fo r c e  e q u a t io n s  f o r c h a r g e d  p a r t ic le s  
m o v in g  in  c e r ta in  ty p e s  o f  n o n - u n i f o r m  m a g n e t ic  
f ie ld s  w a s  r e p o r te d  e a r l ie r .  I t  w a s  fo u n d  th a t  th e  
fo r c e  e q u a t io n s  f o r  a  c h a r g e d  p a r t ic le  m o v in g  in  th e  
p re s e n c e  o f  p a r t i c u la r  ty p e s  o f  c ro s s e d ,  n o n -u n i f o rm  
e le c t r ic  a n d  m a g n e t ic  fie ld s  m a y  b e  in te g ra te d  b y  a  
g e n e r a l iz a t io n  o f  th e  s a m e  m e th o d .  T h e  c a s e s  w h ic h  
p e rm it  in te g ra t io n  a r e  th o s e  s u c h  th a t  th e  e le c tr ic  
a n d  m a g n e t ic  f ie ld s  a r e  c ro s s e d  a n d  a r e  b o th  fu n c t io n s  
o f  th e  s a m e  c o -o rd in a te ,  e i th e r  C a r te s ia n  o r  c y l in d r ic a l .  
T h e  in te g ra t io n  m a y  be  d o n e  n u m e r ic a l ly  b y  a  d i r e c t  
m e th o d  i f  th e  fie ld  v a r ia t io n s  a r e  to o  c o m p lic a te d  fo r  
a n a ly t ic a l  e v a lu a t io n  o r  i f  th e  f ie ld s  a r e  k n o w n  o n ly  
e x p e r im e n ta l ly .  U s in g  th is  a p p r o a c h  th e  c a lc u la t io n s  
f o r  s o m e  o f  th e  k n o w n  ty p e s  o f  c ro s s e d  fie ld  m a ss  
s p e c t r o g r a p h s  a n d  /9-ray  s p e c t ro g r a p h s  a r e  s h o w n  to  
b e  s p e c ia l  c a s e s  o f  th e  g e n e r a l  m e th o d .  F r o m  th e  
fu n c t io n s  in v o lv e d  in  th e  q u a d r a tu r e s  th e  p e r io d ic ity  
o f  t h e  o r b i t s ,  t h e i r  s p a t ia l  e x te n s io n  a n d  d e p e n d e n c e  
o n  in i t ia l  c o n d i t io n s  c a n  b e  d e d u c e d .

5 3 7 .3 1 1 .3 3  : 5 4 1 .2 2  : 5 4 1 .1 8 3 .5 6  see Abstr. 2 2 0

5 3 7 .3 1 1 .3 3  =  4  8 8
C o n tr ib u tio n  to  th e  s tu d y  o f  th e  e le c tr ic a l  c o n ­

d u c ta n c e  o f  a g g lo m e ra te  s u b s ta n c e s . A lissoff, A. 
Rev. Gen. £ leet., 4 9 , 6 9 - 9 0  {Feb., 1 9 4 1 ) .— D e s c r ib e s  
e x p e r im e n ta l  w o r k  o n  th e  c o n d u c ta n c e  o f  c a r ­
b o r u n d u m  c o m p o u n d s  a n d  o th e r  s e m i-c o n d u c to r s  
w h ic h  d o  n o t  o b e y  O h m ’s L a w . T h e i r  p ro p e r t i e s  
d e p e n d  o n  c u r r e n t  d e n s i ty ,  a p p l ie d  v o l ta g e ,  d u r a t io n  
a n d  r e c o v e r y  t im e . T h e  w o rk  a ls o  s h o w e d  th a t  w h e n  
t h e  c u r r e n t  p a s s e s  f o r  a  su ff ic ie n tly  lo n g  t im e  th e  
p r o p e r t i e s  b e c o m e  s ta b le ,  th e  v o lta g e  v a ry in g  a s  
7 ° ' 3 a n d  th e  c o n d u c ta n c e  a s  I 0 '6. V a r io u s  h y p o th e s e s  
a r e  f o r m u la te d  a n d  e x a m in e d  b u t  i t  is  c o n c lu d e d  th a t  
i t  is  n o t  p o s s ib le  to  d e fin e  th e  p r o p e r t i e s  o f  th is  ty p e  
o f  c o n d u c t o r  v e ry  s a t i s f a c to r i ly .  e. h . w . b .
5 3 7 .3 1 2 .6 2  =  3 8 9

O n  current d istribution  in  supraconductors. v .  L a u e ,  
M . Z . Phys., 120  (Nos. 7 - 1 0 ) ,  5 7 8 - 8 7  ( 1 9 4 3 ) .— T h e  
c u r r e n t  b ra n c h in g  th e o r e m  a n d  M c is s n e r  e ffec t, th e  
c u r r e n t  d i s t r ib u t io n  in  a  s y s te m  p a r t ia l ly  n o rm a lly  
c o n d u c t in g  a n d  p a r t ia l ly  s u p ra c o n d u c t in g ,  th e  
c a l c u la t io n  o f  s u c h  d is t r ib u t io n s  a c c o rd in g  to  th e  
L o n d o n  th e o r y  o f  s u p r a c o n d u c to r s ,  a n d  a  g e n e r a l iz a ­
t io n  o f  th e  d i s t r ib u t io n  th e o r e m  a r e  th e  s u b je c ts  
d e a l t  w ith .  h . g . s.

5 37 .363  : 54 1 .1 8  =  A see Abstr. 205

5 3 7 .3 6 3  : 6 2 1 .3 .0 3 2 .2 1 6 .2  9 0  
C a ta p h o rc s is  a n d  a lu n d u m  c o a t in g s .  B i d g o o d ,  E . S .,

a n d  K e n t ,  G . H . Trans. Electrochem. Soc., 87  
(Prepr. 4 ) , 9 pp. (1 9 4 5 ).— [A b s tr .  51 B  (1946)].

5 3 7 .5 2  : 5 4 1 .1 2 7 .3  see Abstr. 191

5 3 7 .5 2 3 .4  =  3 91 
C ro s s -s e c t io n  o f  th e  ig n it io n  t r a c k  a n d  ig n it io n  w ith

c o n f in e d  i r r a d i a t i o n .  F u c k s ,  W . ,  a n d  B o n g a r t z ,  H .  
Z .  Phys., 120 (Nos. 7 -1 0 ) , 4 6 8 -7 5  (1 9 4 3 ).— T h e  c ro s s -  
s e c t io n  o f  th e  d is c h a rg e  t r a c k  a t  th e  m o m e n t  o f  
in s ta b i l i ty  is d e te rm in e d  in  a i r  a t  a tm o s .  p re s s u re  f o r  
d if f e r e n t  s p a r k  le n g th s .  T h e  m e th o d  [A b s tr .  2 3 0 2  B
(1 9 3 9 )] is  a n  in d ir e c t  o n e  b a s e d  o n  th e  m e a s u re m e n t  
o f  t h e  d r o p  o f  th e  ig n i t io n  p o te n t ia l  d u e  to  i r r a d i a t io n  
o f  th e  c a th o d e  w ith  u l t r a - v io le t  l ig h t.  T h e  c ro s s -  
s e c t io n  o f  th e  ig n i t io n  t r a c k  in c re a s e s  w i th  th e  le n g th  
o f  th e  s p a r k -g a p ,  b u t  th e  r a t io  o f  th e  t r a c k  d ia m e te r  
t o  th e  s p a r k - g a p  d e c r e a s e s .  h . g . s.

5 3 7 .5 2 3 .4  =  4  92  
In v e s tig a tio n  o f  th e  s p a r k  d is c h a rg e  in  a i r .  M a u d u i t ,

A . Rev. Gen. Elect., 4 9 , 1 1 7 -2 4  (Feb., 1941).— B y 
m e a n s  o f  a  d .c .  s o u rc e  c a p a b le  o f  g e n e r a t in g  u p  to  
2 0 0  k V , la b o r a to r y  d is c h a rg e s  a r e  p r o d u c e d  b e tw e e n  
s p h e r e s  o f  e q u a l  a n d  u n e q u a l  d ia m e te r s ,  p o in te d  r o d  
e le c tr o d e s ,  a n d  p o in t - s p h e re  a s  w e ll a s  p o in t - p la n e  
g a p s ,  w ith  th e  u n s y m m e tr ic a l  e le c t r o d e s  f o r m in g  b o th  
th e  p o s i t iv e  a n d  n e g a t iv e  d is c h a rg e  p o le  re s p e c tiv e ly . 
T h e  v is u a l d is c h a rg e  p h e n o m e n a  w h ic h  p re c e d e  th e  
f in a l b r e a k d o w n  a r c  d e s c r ib e d  in  s o m e  d e ta i l  a s  a  
f u n c t io n  o f  th e  a p p l ie d  v o l ta g e .  T h e  c la s s ic a l  d i s ­
c h a r g e  th e o r y  is  o u t l in e d  a n d  a  q u a l i ta t iv e  e x p la n a t io n  
is  o f f e re d  o f  th e  v a r io u s  ty p e s  o f  d is c h a rg e  o b s e rv e d . 
A  b r i e f  d e s c r ip t io n  is  g iv e n  o f  th e  b e h a v io u r  o f  p o in t -  
p la n e  g a p s  u n d e r  im p u ls e  c o n d i t io n s ,  b a s e d  o n  
p h o to g r a p h ic  e v id e n c e . r .  h . g .

537.531 : 53 5 .4 2  : 5 3 9 .2 6 6  see Abstr. 162

537 .531  : 53 5 .4 3  : 5 48 .73  see Abstr. 282

5 3 7 .5 3 1 .7  : 5 75 .243  see Abstr. 324

5 3 7 .5 3 1 .7  : 5 7 6 .8 .0 9 5 .1 4  see Abstr. 326

53 7 .5 3 3  : 53 7 .5 9  93
F u r th e r  w o rk  on  th e  a r t if ic ia l  p ro d u c tio n  o f  m e so tro n s .

G r o e t z i n g e r ,  G . ,  a n d  S m i t h ,  L . Phys. Rev., 6 8 , 
5 5 -6  (July  1 arid  15, 1945).— [S ee A b s t r .  1966 (1945)].

537 .533 .1  : 5 3 1 .3 1 4 .2  : 5 38 .123  s ee  Abstr. 109

537 .533 .1  : 6 2 1 .3 8 5 .2  94  
E le c tro n  t r a n s i t  t im e  in  t im e -v a ry in g  fie lds. B r o n -

w e l l ,  A . B . Proc. Inst. Radio Engrs, N. Y., 3 3 , 7 1 2 -6  
(Oct., 1945 ).— [A b s tr .  2613  B  (1945)].

5 3 7 .5 3 3 .7  : 5 3 5 .3 3 6 .2  see Abstr. 63

5 3 7 .5 3 3 .7 2  : 538.691 95
T h e  p a th s  o f  io n s  a n d  e le c tro n s  in  n o n -u n ifo rm  

m a g n e tic  f ie lds. C o g g e s h a l l ,  N . D .,  a n d  M u s k a t ,  M . 
Phys. Rev., 6 6 , 1 8 7 -9 8  (Oct. 1 and 15, 1944).— T h e  
in te g r a t io n  o f  th e  L o r e n tz  fo rc e  e q u a t io n s  to  g iv e  
e le c tr o n  o r  io n  p a th s  is  r e d u c e d  to  s im p le  q u a d r a tu r e s  
f o r  s y s te m s  in  w h ic h  th e  e le c tr ic  fie ld  is z e r o  a n d  th e  
m a g n e t ic  fie ld  is  a  f u n c t io n  o f  o n e  C a r te s ia n  o r

10
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c y lin d r ic a l  c o -o rd in a tc .  F o r  s e v e ra l  ty p e s  o f  m a g n e t ic  
fie ld  v a r ia t io n ,  th e  q u a d r a tu r e  c a n  b e  c a r r ie d  th r o u g h  
a n a ly t ic a l ly ;  f o r  c o m p lic a te d  m a g n e t ic  fie ld s , n u m e r ic a l  
in te g ra t io n  c a n  b e  e ffe c te d . F r o m  g e n e r a l  c o n ­
s id e r a t io n s  o f  th e  fu n c t io n s  in v o lv e d , i t  is  p o s s ib le  to  
d e te rm in e  th e  e x te n s io n  a n d  p e r io d ic i ty  o f  th e  o rb i t s  
f o r  a n y  s e t  o f  in it ia l  c o n d i t io n s .  T h e  r e p r e s e n ta t io n  
is  c o n v e n ie n t  f o r  o b ta in in g  in f o r m a t io n  o n  th e  d is ­
p e r s io n  a n d  fo c u s in g  c h a r a c te r is t ic s  o f  th e  t ra je c to r ie s .  
S c h e m a tic  d e s ig n s  o f  m a s s  s p e c t r o m e te r s  a n d  b e ta - r a y  
s p e c t ro g r a p h s  a r e  p ro p o s e d ,  a n d  a  d is c u s s io n  is  g iv en  
o f  t h e i r  p ro p e r t i e s .

5 3 7 .5 3 3 .7 2  : 676  : 6 2 1 .3 8 5 .8 3 3  96  
E lectron  m icroscop e  and its  ap p lica tion s. R e es ,

A . L . G .  Proc. Tech. Sect. Paper M krs' Ass., 2 5 , 
5 3 -6 4  (Dec., 1944).— [A b s tr .  159 B (1946)].

5 3 7 .5 3 3 .7 3  ' 97  
A n o m a lie s  in  th e  e le c tro n  d if f ra c t io n  p a t te rn  o f

m a g n e s iu m  o x id e . H illier, J . ,  a n d  B a k e r, R . F . 
Amer. Phys. Soc. (Proc., June, 1945). Abstr. in Phys, 
Rev., 6 8 , 98  (Aug. 1 and 15, 1945).— M g O  s m o k e  a n d  
M g O  re a g e n t  w e re  e x a m in e d  b y  a  t r a n s m is s io n  
e le c t r o n  d if f ra c t io n  c a m e r a  w ith  a  r e s o lv in g  p o w e r  a t  
l e a s t  a n  o r d e r  o f  m a g n i tu d e  h ig h e r  t h a n  u s e d  p r e ­
v io u s ly .  U n d e r  th e s e  c o n d i t io n s  a  n u m b e r  o f  th e  
r in g s  b e c a m e  m u l t ip l e  in d ic a t in g  t h a t  M g O  d o e s  n o t  
h a v e  a n  a c c u ra te ly  c u b ic  s t r u c tu r e .  T h e  (111 ) r in g  
a p p e a r e d  a s  a  d o u b le t  w i th  r / ( l l l )  =  2 -4 5 1  a  a n d  
2 -3 9 8  A. T h e  (200 ) l in e  a p p e a r e d  s in g le  a n d  s h a r p .  
T h e  2 2 0  h a d  a n  u n u s u a l  c o n to u r  o n  th e  r in g  p a t t e r n s  
b u t  w a s  r e s o lv e d  in to  5 r in g s  b y  s tu d y in g  s in g le  c ry s ta l  
re f le c tio n s .  T h e  s p a c in g  c o r r e s p o n d in g  to  th e  5 r in g s  
i s  a s  fo l lo w s :  1 -4 6 8 , 1 -4 7 7 , 1 -4 8 5 , 1 -4 9 3 , 1 -5 0 2 . 
(222 ), (224 ), (226 ) a n d  (333 ) r in g s  w e re  a ls o  o b s e r v e d  
a s  d o u b le d .

5 3 7 .5 3 3 .7 3  =  3 ' 9 8  
S y m m e tr ic a lly  e x c i te d  e le c tro n  in te r fe re n c e s . K as­

sel, W .,  ACKERMANN, I . ,  AND MOLLENSTEDT, G .
Z .  Phys., 120  (Nos. 7 -1 0 ) , 5 5 3 -6 0  (1 9 4 3 ).— C o n s id e r a ­
t io n  o f  th e  d y n a m ic  in te r p la y  o f  e le c t r o n  w a v e s  f ro m  
d if f e r e n t  d i r e c t io n s  in c id e n t  s im u lta n e o u s ly  o n  a  
c ry s ta l ,  a n d  o b s e r v a t io n s  o n  th e  f in e  s t r u c tu r e  o f  
e le c t r o n  d if f r a c t io n  p ro c e s s e s ,  g iv e  in f o r m a t io n  
r e g a r d in g  th e  d e p a r tu r e s  f r o m  s im p le  B ra g g  re f le c tio n  
a t  c ry s ta l  p la n e s .  h . g . s.

5 3 7 .5 3 3 .7 4  99  
S c a t te r in g  o f  e le c tro n s  b y  m a tte r .  W inchester, G .

Amer. Phys. Soc. (Proc,, June, 1945). Abstr. in Phys. 
Rev., 6 8 , 100 (Aug. 1 and 15, 1945).— S c a t te r in g  
w i th in  a n  a b s o r b e r  is  p ro b a b ly  d u e  to  th e  n o n -  
u n ifo r m  fo r c e  fie ld s  w i th in  th e  m a te r ia l .  T h e  m a t te r  
( th ic k n e s s  o r  g /c m 2) n e c e s s a ry  to  a b s o r b  4  o f  a  
c e r ta in  in te n s i ty  o f  fi r a d ia t io n  f r o m  a  ra d io a c t iv e  
m a te r ia l  d e p e n d s  u p o n  th e  fo rc e  f ie ld s  e x is t in g  b e tw e e n  
th e  a to m s  o f  th e  a b s o r b e r .  I f  th e  fo rc e  f ie ld s  o f  a n  
a b s o r b e r  ( o r  s c a t te r e r )  a r e  c h a n g e d ,  th e n  th e  4  

th ic k n e s s  v a lu e  a ls o  c h a n g e s ,  re g a rd le s s  o f  th e  n u m b e r  
o f  a to m s  in v o lv e d . T h e  s c a t te r in g  o f  /? p a r t ic le s  o f  
R a E  b y  h a r d  r o l l e d  a n d  b y  a n n e a le d  A1 is  d if f e r e n t  
( u p  to  17% , d e p e n d in g  o n  th e  m e th o d  o f  a n n e a l in g )  
a n d  c a n  b e  s h o w n  e x p e r im e n ta l ly .  T h e  s c a t te r in g  o f  
/? p a r t ic le s  b y  a  s h e e t  o f  A1 b e fo re  a n d  a f t e r  p r o lo n g e d  
g e n t le  t a p p in g  is d if f e r e n t ,  th e  ta p p e d  c o n d i t io n  

v o l .  x l i x . — A.— 1946. Ja n u a r y .

c a u s in g  th e  la rg e s t  s c a t te r in g .  T h is  m a y  b e  d u e  to  
a n  in c re a s e  in  th e  n u m b e r  o f  c ry s ta l s /m m 2. I t  
a p p e a r s  t h a t  th e  c o e f f ic ie n t o f  a b s o r p t io n  o f  ß  p a r t ic le s  
b y  a n  a b s o r b e r  d e p e n d s  u p o n  i ts  s t a t e  o f  a g g re g a t io n .

5 3 7 .5 3 3 .8 /.9  : 5 3 5 .3 3 8 .3  : 5 39 .153  see Abstr. 123

5 3 7 .5 3 4 .7 4  : 5 3 9 .1 8 5  see Abstr. 148

5 3 7 .5 4 2  : 5 3 9 .1 6 .0 8  : 622 =  3 100 
T h e  G e ig e r -M ii l le r  tu b e -c o u n te r  in th e  se rv ice  o f

m in in g . R a j e w s k y, B . Z . Phys., 120  (Nos. 7 -1 0 ) , 
6 2 7 -3 8  (1 9 4 3 ).— A  d e ta i le d  a c c o u n t  w i th  i l lu s t r a t io n s  
o f  th e  d e v e lo p m e n t  o f  a n  in s t r u m e n t  b a s e d  o n  th e  
G e ig e r - M ii l le r  tu b e - c o u n te r  f o r  th e  d e te c t io n  a n d  
m e a s u re m e n t  o f  R a  a n d  o th e r  ra d io a c t iv e  o re s .

H. G. S.
5 3 7 .5 4 2  : 53 9 .1 6 5  see Abstr. 140

537 .561  101
T h e  io n iz a tio n  p o te n tia ls  o f  b u ta d ie n e . Su g d e n . 

T . M .,  a n d  W a ls h, A . D .  Trans. Faraday Soc., 4 1 ,
7 6 -8 0  (Feb., 1945).— E v id e n c e  b a s e d  u p o n  th e  v a c u u m  
u l tr a - v io le t  s p e c t r u m  a n d  e le c tr o n  im p a c t  d e te r m in a ­
tio n s  o f  io n iz a t io n  p o te n t i a l s  is  p r e s e n te d  to  s h o w  t h a t  
b u ta d ie n e  e x is ts  in  tw o  fo r m s ,  s-cis a n d  s-trans, a t  r o o m  
te m p e r a tu r e .  T h e  s-cis f o r m  h a s  a  m in .  io n iz a t io n  
p o te n t ia l  o f  8 -7 1  V  a s  a g a in s t  9 -0 2  V f o r  th e  Irans 
is o m e r .  T h is  fa c t  m a k e s  i t  p o s s ib le  to  e x p la in  th e  lo w  
io n iz a t io n  p o te n t i a l s  o f  c y c lo p e n ta d ie n e  a n d  cy c lo - 
h e x a d ie n e  w i th o u t  re c o u r s e  to  th e  t h e o r y  o f  h y p e r -  
c o n ju g a t io n .

53 7 .5 9  : 53 7 .5 3 3  see Abstr. 93

537 .591  =  3 102 
O b se rv a tio n s  on  th e  h a rd  c o m p o n e n t o f  co sm ic

ra d ia t io n . K u le n k a m p f f ,  H . Z . Phys., 120  (Nos. 
7 -1 0 ) ,  5 6 1 -7 9  (1 9 4 3 ).— T h e  g e n e r a l  c h a r a c te r  o f  th e  
in te n s i ty  o f  th e  m e s o t ro n  c o m p o n e n t  o f  c o sm ic  
r a d ia t io n  is  d is c u s s e d  ta k in g  in to  a c c o u n t  th e  in te r ­
d e p e n d e n c e  o f  d e c a y  a n d  a b s o r p t io n  a n d  th a t  th e y  a re  
n o t  s im p ly  a d d i t iv e .  T h e  in te n s i ty  is  r e p re s e n te d  b y  
I  =  T~'< (T  -  la y e r  th ic k n e s s  in  g /c m 2), a n d  v a lu e s  
a r e  g iv e n  f o r  a i r  w i th  in c re a s in g  a n d  w ith  d e c re a s in g  
la y e r  th ic k n e s s ,  a n d  w a te r  w ith  in c re a s in g  la y e r  th ic k ­
n e ss . T h e  m o s t  r e l ia b le  v a lu e  o f  t h e  m e s o t r o n  d e c a y  
c o n s ta n t  is  s ta t e d  to  b e  t =  (1 -5 ±  0 - 7 )  x  10 ~ 6  sec.'

h . g . s.
537.591 =  3 103 

D ire c t  d e te rm in a tio n  o f  th e  m a ss  o f  a  m e so tro n  by
e la s tic  co llis io n . L eprince-Ringuet, L .,  N age otte, 
E . ,  G o r o d e t z k y, G .,  a n d  R i ch ard-Fo y , R . Z .  Phys., 
120  (Nos. 7 -1 0 ) ,  5 8 8 -9 7  (1 9 4 3 ).— T h e  te c h n iq u e  e m ­
p lo y e d ,  b a s e d  o n  th e  o b s e r v a t io n  o f  th e  c u r v a tu r e  
c h a n g e s  a n d  th e  t r a c k  o f  t h e  p a r t ic le  in  th e  m a g n e t ic  
f ie ld  in  p a s s in g  t h r o u g h  m a t te r ,  is  d e ta i le d .  T h e  
v a lu e  o b ta in e d  is  2 4 0  ±  22  e .m . h . g . s.

5 3 7 .5 9 1 .1 5  104
D e c a y  e le c tro n s  f ro m  n e u tra l  m e so tro n s  o f  s m a ll m a ss .  

K r u g e r , P . G . ,  a n d  Smith, L . W . Amer. Phys. Soc. 
(Proc., July, 1945). Abstr. in Phys. Rev., 6 8 , 104  
(Aug. 1 and 15, 1945).— In  a n  e a r l i e r  r e p o r t  i t  w as  
s u g g e s te d  t h a t  a  n e w  n e u t r a l  r a d ia t io n  m ig h t  c o n s is t  
o f  n e u t r a l  s m a l l  m a s s  m e s o t r o n s .  T o  te s t  th is  h y p o ­
th e s is  th e  p e n e t r a t in g  r a d ia t io n  w a s  e x a m in e d  w ith  a  
c lo u d  c h a m b e r ,  s u r r o u n d e d  b y  a  r in g  (19  c m  th ic k )  
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o f  P b  b lo c k s  ( 6  in  h ig h )  in  th e  h o r iz o n ta l  p la n e .  
S e v e ra l  h u n d r e d  s te r e o s c o p ic  p ic tu re s  w e re  ta k e n  w ith  
th e  c lo u d  c h a m b e r  in  a  m a g n e t ic  fie ld  o f  a b o u t  
1 0 0 0  o e r s te d s .  3 A1 fo ils  0 - 8  m m  th ic k  w e re  s p a c e d  
5 c m  a p a r t  in  th e  c lo u d  c h a m b e r .  O b s e rv a t io n  o f  th e  
lo s s  o f  e n e r g y  s u f fe re d  b y  a n  e le c t r o n  in  p a s s in g  
th r o u g h  th e  fo ils  p e rm i ts  t h e  d e te r m in a t io n  o f  th e  
d i r e c t io n  o f  e le c t r o n  m o t io n .  I f  a  n e u t r a l  m e s o t r o n  
d e c a y s  in to  p o s it iv e  a n d  n e g a t iv e  e le c t r o n s ,  b o th  
h a v in g  th e  s a m e  e n e rg y , t r a c k s  s h o w in g  a  d e c r e a s e  in  
e n e r g y  in  o p p o s i te  d i r e c t io n s  a lo n g  th e  t r a c k  s h o u ld  
b e  o b s e r v e d .  S e v e ra l s u c h  p ic tu re s  w e re  o b ta in e d .  
I t  a p p e a r s  t h a t  th e  d e c a y  e le c t r o n s  h a v e  e n e rg ie s  
b e tw e e n  2 - 5  a n d  6 e M V  a n d  th e  r e s t  m a s s  o f  th e  
n e u t r a l  m e s o t r o n  v a r ie s  b e tw e e n  13 a n d  2 4  me2.

53 7 .5 9 1 .3  =  3 105
O n  th e  a n o m a lo u s  a b s o rp tio n  in  a i r  a n d  life  o f  th e  

m eso n . B ernardini, G . Z . Phys., 120  (Nos. 7 -1 0 ) , 
4 1 3 -3 6  (1 9 4 3 ).— A  d e ta i le d  d e s c r ip t io n  a n d  d is c u s s io n  
o f  e x p e r im e n ts  c a r r ie d  o u t  to  d e te rm in e  th e  r a t io  o f  
t h e  a v e ra g e  life  o f  th e  m e s o n  to  th e  p o te n t ia l  e n e rg y , 
f r o m  a b s o r p t io n  c u rv e s  o f  th e  m e s o n  c o m p o n e n ts  in  
a i r  a n d  P b .  T h e  m e a n  v a lu e  o b ta in e d  b e tw e e n  s e a  
le v e l a n d  4  0 0 0  m  is r/pc2 =  3 x  10~ 8 o n  th e  a s s u m p ­
t io n  t h a t  th e  h a r d  c o m p o n e n ts  c o n s is t  o f  u n s ta b le  
p a r t ic le s  o f  o n e  ty p e ; th e  p a r t ic le s  a r e  n o t  p r o d u c e d  
t o  a  m a r k e d  e x te n t  b e lo w  4  0 0 0  m . T h e  d e c a y  o f  th e  
m e s o n s  o c c u r s  w ith  th e  re le a s e  o f  o n e  n e u t r in o  a n d  
o n e  e le c tr o n .  h . g . s.

5 3 7 .5 9 1 .8  106
C o sm ic - ra y  m e so tro n  io n iz a tio n  in  h e liu m  a n d  a rg o n

g a se s .  Skolil, L . L . Amer. Phys. Soc. (Proc., July, 
1945). Abstr. in Phys. Rev., 6 8 , 1 0 3 -4  (Aug. 1 and 15, 
1945).— C o u n te r - c o n t r o l le d  c lo u d - c h a m b e r  p h o to ­
g ra p h s  o f  c o s m ic - ra y  m e s o t r o n  t r a c k  w e re  ta k e n  in  
H e  a n d  A  g a se s . T h e  c h a m b e r  w a s  o p e r a te d  a s  
p re v io u s ly  d e s c r ib e d  in  th e  c a s e  o f  H .  A  t r i p le ­
c o in c id e n c e  c o u n te r  te le s c o p e  w a s  u s e d  w ith  s u ffic ie n t 
P b  a b o v e  th e  c h a m b e r  s o  t h a t  e l e c t r o n  t r a c k s  c o u ld  b e  
d is t in g u is h e d  f r o m  m e s o t r o n  t r a c k s .  T h e  e x p a n s io n  
o f  t h e  c h a m b e r  w a s  d e la y e d  to  a l lo w  th e  io n s  to  d iffu se  
s u ff ic ie n tly  f o r  d r o p  c o u n t in g .  T h e  c le a r in g  fie ld  w as  
re d u c e d  a f te r  s u ff ic ie n t t im e  f o r  th e  t r a c k  to  be  
s e p a r a te d  in to  p o s it iv e  a n d  n e g a t iv e  io n  c o lu m n s .  
S tu d ie s  o f  c o n d e n s a t io n  e ff ic ien c ies  f o r  a  w id e  ra n g e  
o f  a lc o h o l- w a te r  v a p o u r  m ix tu r e s  in d ic a te  th a t  
w h e n e v e r  > 5 0 %  o f  th e  n e g a t iv e  io n s  h a v e  fo r m e d  
d r o p s ,  th e n  a l l  t h e  p o s i t iv e  io n s  h a v e  fo r m e d  d r o p s .  
F r o m  p h o to g r a p h s  o f  t r a c k s  ta k e n  u n d e r  th e s e  c o n ­
d i t io n s ,  th e  a v e r a g e  sp ec if ic  io n iz a t io n  w a s  d e te r m in e d  
b y  c o u n t in g  th e  n u m b e r  o f  p o s i t iv e  io n  d r o p s  p e r  c m  
o f  p a th .

5 3 7 .7 4 1 .5 5  : 6 2 1 .3 1 4 .1 2  107
A  g a lv a n o m e te r  a m p lify in g  sy s te m  o f  g r e a t  sen s itiv ity . 

G a l l, D . C . J. Sci. lustrum., 2 2 , 2 1 8 -9  (Nov., 
1945).— A  s e n s it iv e  g a lv a n o m e te r  c o i l  w i th  a  fa ir ly  
s h o r t  p e r io d  is s u s p e n d e d  f r o m  a n o th e r  c o i l  a b o v e  it, 
s o  t h a t  th e  z e r o  o f  th e  lo w e r  c o i l  is  c o n t r o l l e d  b y  th e  
d e f le c t io n  o f  th e  u p p e r  c o il .  L ig h t  re f le c te d  f r o m  th e  
m i r r o r  o f  th e  lo w e r  c o i l  o p e r a te s  a  p h o to c e l l ,  w h ic h  
c o n t r o l s  a  th y r a t r o n .  C u r r e n t  f r o m  th e  t h y r a t r o n  p a ss e s  
t h r o u g h  th e  u p p e r  c o il ,  s o  th a t  t h e  s e n s i t iv i ty  o f  th e  
s y s te m  is g re a t ly  in c re a s e d  b y  p o s i t iv e  m e c h a n ic a l  
fe e d b a c k .  T o  s ta b i l iz e  th e  s y s te m , n e g a t iv e  e le c tr ic a l

fe e d b a c k  is a p p l ie d  in  s e r ie s  w ith  th e  b o t to m  c o il.  
H ig h  o r  lo w  in p u t  r e s is ta n c e  a r r a n g e m e n ts  a r e  
p o s s ib le ,  a n d  f r a c t io n s  o f  a  m ic ro v o l t  c a n  b e  m e a s u re d .

5 3 8 .1 2 :5 3 5 .1 3  =  4  108
T h e  m a g n e tic  field  o f  a n  e le c tro m a g n e tic  w av e . 

B rylinski, E . Rev. Gen. £ lect., 4 9 , 3 1 3 -6  (May, 
1 941).— [S ee A b s t r .  9 8 4  B (1940)].

5 38 .123  : 537 .533 .1  : 5 3 1 .3 1 4 .2  109
A c c e le ra tlo n a l-v e lo c lta l m a g n e tic  fo rc e s . W a r - 

b u r t o n, F . W . Amer. Phys. Soc. (Proc., June, 1945). 
Abstr. in Phys. Rev., 6 8 , 100 (Aug. 1 and 15, 1945).—  
M a g n e t ic  p o te n t ia l  e n e rg y  a s  a  f u n c t io n  o f  re la tiv e  
p o s i t io n ,  v e lo c i ty  a n d  a c c e le r a t io n  o f  tw o  e le c tr ic a l  
c h a r g e s ,  w h e n  u s e d  in  th e  g e n e ra l iz e d  L a g ra n g ia n  
e q u a t io n s  o f  m o t io n  a n d  e x te n d e d  to  in c lu d e  te rm s  in  
1 /C3, p ro v id e s  e x p re s s io n s  f o r  t h e  m u tu a l  fo rc e  o f  o n e  
c h a r g e  o n  th e  o t h e r  c o n ta in in g  th e  p r o d u c t  o f  th e  
v e lo c ity  o f  o n e  c h a r g e  a n d  th e  a c c e le ra t io n  o f  th e  
o th e r .  W h e n  a v e ra g e d ' o v e r  a  c i r c u la r  o r b i t  o r ie n te d  
a t  r a n d o m ,  o n e  s u c h  te r m  g iv e s  a  n e t  fo r c e  d u e  to  
e le c t r o n s  a c c e le ra te d  in  s ta r t in g  o r  s to p p in g  a  lo n g i­
tu d in a l  c o n d u c t io n  c u r r e n t  in  a  b a r  o f  m a g n e t ic  
m a te r ia l .

538 .221  110
M a g n e t ic  b e h av io r  o f  m o le c u la r ly  d isp e rse d  iro n . 

A n t o n o f f, F . Amer. Phys. Soc. (Proc., June, 1945). 
Abstr. in Phys. Rev., 6 8 , 100 (Aug. 1 and 15, 1945).—  
I f  a n  F e  s a l t  is  e le c tr o ly z e d  w ith  a  H g  c a th o d e ,  s o m e  
o f  t h e  F e  p e n e t r a te s  in to  H g  f o r m in g  a n  a m a lg a m , 
a n d  s o m e  s e t t le s  o n  th e  s u r f a c e  in  f o r m  o f  s m a l l  
d e n d r i te s .  A  te s t  tu b e  j u s t  f i t te d  in to  th e  g a p  b e tw e e n  
th e  p o le s  o f  a n  e le c t r o m a g n e t .  S o m e  H g  w a s  in s e r te d  
t o  a c t  a s  a  c a th o d e .  T h e  t e s t  tu b e  w a s  fil led  w i th  a  
s a tu r a t e d  F e S 0 4  s o lu t io n  a n d  a  s o f t  i r o n  a n o d e  
in s e r te d  in to  t h e  u p p e r  p a r t .  A b o u t  1A  w a s  p a s s e d .  
A f te r  a  t im e  a m a lg a m  n e a r  th e  s u r f a c e  w a s  o b s e r v e d .  
T h e n  a p p l ic a t io n  o f  m a g n e t ic  fo r c e  c a u s e d  s in k in g  o f  
th e  a m a lg a m  a n d  r e -a p p e a r a n c e  o f  t h e  f r e e  H g  s u r fa c e .  
O b s e rv a t io n  o f  th e  H g  s u r fa c e  r e v e a le d  d e p o s i t s  o f  
s m a l l  F e  p a r t ic le s  n e a r  t h e  tw o  p o le s .  P o le  r e v e r s a l  
p r o d u c e d  n o  v is ib le  e ffec t. T h e  F e S 0 4  s o lu t io n  w as  
a p p a r e n t ly  in  a  m o le c u la r ly  d is p e r s e d  s ta te  in  th e  
in i t ia l  s ta g e s ,  a n d  th e  e ffe c t w a s  d ip o la r .

5 3 8 .3 :6 2 1 .3 9 6 .6 1 6  111
T h e  r e s o n a to r  a c t io n  th e o re m . M a c L e a n, W . R . 

Quart. Appl. M ath.,'2 , 3 2 9 -3 5  (Jan., 1945).— [A b s tr .  
2 6 6 0  B  (1 9 4 5 )].

5 3 8 .3 1 1 :6 2 1 .3 1 8 .4  112
C u b e -su r fa c e  c o il fo r  p ro d u c in g  a  u n ifo rm  m a g n e tic  

fie ld . R ubens, S . M . Rev. Sci. Instrum., 16, 2 4 3 -5  
(Sept., 1945 ).— [A b s tr .  133 B (1 9 4 6 )].

5 3 8 .3 2  113
A c tio n  a n d  re a c t io n  b e tw ee n  m o v in g  c h a rg e s .  Pa g e, 

L .,  a n d  A d a m s, N . I . ,  J r .  Amer. J. Phys., 13 , 1 41 -7  
(June, 1945).— C a lc u la te s  th e  m u tu a l  e le c t r o m a g n e t ic  
l in e a r  a n d  a n g u la r  m o m e n ta  o f  tw o  m o v in g  c h a r g e s .  
T h e s e ,  to g e th e r  w i th  th e  m e c h a n ic a l  m o m e n ta ,  o b e y  
th e  la w  o f  c o n s e r v a t io n  o f  m o m e n tu m ;  a p p a r e n t  
d is c r e p a n c ie s  in  t h e  la w  a s  a p p l ie d  t o  t h e  l a t t e r  o n ly  
a r e  d u e  to  n e g le c t  o f  t h e  f o r m e r ,  w h ic h  a r e  s e c o n d  
o r d e r  q u a n t i t ie s ,  e .g . in  t h e  T r o u to n - N o b le  e x p e r i­
m e n t .  O th e r  e x a m p le s  a r e  a ls o  c i te d ,  r e la t in g  to
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e le c tro n  m o t io n  a n d  to  a  sp h e r e  w h ic h  is b o th  
m a g n etize d  a n d  ch arged . g . f . f .

5 3 8 .6 5  =  4  114
I n te rp r e ta t io n  a n d  c o n n ec tio n  o f  e le c tr ic a l  e ffec ts  o f  

d e fo rm a tio n  a n d  m a g n e tiz a tio n . P e r r ie r ,  A . Helv. 
Phys. Acta., 17  {No. 7), 5 5 3 -7 0  (1 9 4 4 ).— A  g e n e r a l  
t h e o r y  o f  e ffe c ts , o n e  o f  w h ic h  h a s  b e e n  d e a l t  w ith  in  
a  re c e n t  p a p e r  [see  A b s t r .  30 2 0  (1945)]. T h e  th e o r y  
a s s u m e s  th e  p re s e n c e  o f  s p o n ta n e o u s  m a g n e t iz a t io n ,  
s t r ic t io n  a n d  a n is o t ro p y ,  m ic ro p h y s ic a l  p r o p e r t i e s  o f  
m a t t e r  w h ic h  a r e  m a n ife s te d  in  a  m a c ro s c o p ic  m a n n e r .  
T h e  c o n n e c t io n  b e tw e e n  m e c h a n ic a l  d e f o r m a t io n  a n d  
m a g n e t ic  p o la r iz a t io n  ta k e s  p la c e  th r o u g h  th e  a g e n c y  
o f  s p o n ta n e o u s  s t r ic t io n  w ith  c o n s e q u e n t  a n is o t r o p y  
o f  th e  c o n s t i tu e n t  e le m e n ts  o f  th e  m a te r ia l .  D e f o r m a ­
t io n  o f  t h e  f e r r o m a g n e t ic  m e d iu m  is  fo llo w e d  by  
r o t a t i o n  o f  th e  v e c to r  o f  s p o n ta n e o u s  m a g n e t iz a t io n  
a n d  th e  p o s i t io n s  o f  e q u i l ib r iu m  a s s u m e d  b y  th e  
v e c to r s  in v o lv e d  d e p e n d  o n  th e  d ir e c t io n s  o f  s y m m e try  
o f  e a c h  c ry s ta l l i te  a n d  o n  s p o n ta n e o u s  s t r ic t io n .

G. E. A.

5 3 8 .6 7  115 
T h e  e le c tr ic  c o u n te rp a r t  o f  O e r s te d ’s e x p e r im e n t.

E h r e n h a f t ,  F . Amer. Phys. Soc. {Proc., Jane, 1945). 
Abstr. in Phys. Rev., 6 8 , 102 (Aug. 1 and 15, 1945).—  
A n  A ln ic o  5 m a g n e t  o f  60  0 0 0  m a x w e lls  w a s  f i t te d  
w i th  2  c i r c u la r  c y l in d r ic a l  p o le  p ie c e s  e n d in g  in  
t r u n c a te d  c o n e s  5 m m  d ia .  a .nd  1 -5  m m  a p a r t .  T h e  
h o r iz o n ta l  o p p o s in g  p o le  fa c e s  w e re  c o v e r e d  w i th  a  
t h in  e le c tr ic a l ly  in s u la t in g  la y e r  o f  P ic e in . T h e  
r o t a t i o n  o f  F e (O H ) 3 p a r t ic le s  s u s p e n d e d  in  a c y l in d r ic a l  
d r o p  o f  F e C l j  s o lu t io n  p la c e d  in  th e  h o m o g e n e o u s  
f ie ld  b e tw e e n  th e  p o le  fa c e s  is  o b s e r v e d  to  b e  c o u n te r ­
c lo c k w is e  w h e n  lo o k in g  a t  t h e  S . p o le  a n d  to  b e  
i n d e p e n d e n t  o f  th e  in f lu e n c e  o f  l ig h t .  O n  c o n n e c t in g  
th e  p o le s  o f  th e  m a g n e t  w ith  a  p ie c e  o f  s o f t  F e  o f  s m a ll  
c ro s s - s e c t io n ,  th e  r o t a t i o n  o f  th e  p a r t ic le s  is s lo w e r .  
W ith  a  p ie c e  o f  la r g e r  c ro s s -s e c t io n  th e  r o t a t i o n  c e a s e s . 
U p o n  a d d in g  a  t r a c e  o f  N H 4O H  to  th e  d r o p le t ,  th e  
r o t a t i o n  d im in is h e s .  W ith  f u r th e r  a d d i t io n  it c e a s e s  
a n d  th e n  re v e rs e s .  T h is  p h e n o m e n o n  c a n n o t  be  
e x p la in e d  b y  B io t - S a v a r t - L o r e n tz  fo r c e  n o r  b y  
F a r a d a y - Q u in c k e  m o v e m e n ts .  I f  th e  m a g n e t ic  v o r te x  
o f  O e r s te d  is  c a l le d  th e  m a g n e t ic  a c t io n  o f  e le c tr ic  
c u r r e n t s ,  t h e  e le c tr ic  v o r te x  s h o u ld  b e  c a l le d  th e  
e le c tr ic  a c t io n  o f  m a g n e t ic  c u r r e n ts .

5 3 8 .6 7  116 
P o la r i ty  o f  m a g n e tism . E h r e n h a f t ,  F . Amer. Phys.

Soc. (Proc., June, 1945). Abstr. in Phys. Rev., 6 8 , 102 
(Aug. 1 and 15, 1945).— In  c o n t in u in g  e a r l ie r  e x p e r i­
m e n ts  a  c e l l  w a s  u s e d  h a v in g  s e p a r a te  c o m p a r tm e n ts  
f o r  th e  p o le s .  W i th  th e  e le c t r o m a g n e t  fo r m e d  o f  o n e  
p ie c e  o f  F e  a n d  d i lu te  H 2 S O 4  in  th e  c e l l ,  a  g r e a te r  
e v o lu t io n  o f  g a s  w a s  o b s e r v e d  w h e n  th e  m a g n e t ic  
f ie ld  w a s  in  a c t io n  th a n  w h e n  th e  g a s  w a s  e v o lv e d  by  
c h e m ic a l  a c t io n  S lo n e . W h e r e a s  in  th e  f irs t e x p e r i­
m e n ts  m o r e  O  w a s  d e te c te d  in  th e  g a se s  e v o lv e d  th a n  
c o u ld  b e  a c c o u n te d  f o r  b y  th e  a i r  d is s o lv e d  in  th e  
w a te r ,  fo llo w in g  th e  r e p o r t s  o f  J .  T . K e n d a l l  a n d  
o th e r s  th e  e a r l ie r  e x p e r im e n ts  w e re  r e p e a te d  w ith o u t  
d u p l ic a t in g  th e  f i r s t  r e s u l t s .  I n  u s in g  a  c e l l  w ith  o n e  
o r  tw o  c o m p a r tm e n ts ,  tw o  k in d s  o f  g a s  b u b b le s  w e re  
o b s e r v e d  w h e n  th e  m a g n e t ic  fie ld  w a s  in  a c t io n ,  th e  
o n e  c i r c u la t in g  c o u n te r -c lo c k w is e  w h e n  v ie w in g  th e

s o u th  p o le ,  th e  o th e r  b e in g  r e p e l le d  o r  a t t r a c te d  b y  
o n e  o f  th e  p o le s  in  th e  h o m o g e n e o u s  p a r t  o f  th e  fie ld . 
T h e  f ir s t k in d  b e h a v e  a s  i f  th e y  b e a r  a n  e le c tr ic ,  th e  
s e c o n d  a  m a g n e t ic ,  c h a r g e .  B o th  re v e rs e  w ith  th e  f ie ld . 
F r o m  th e s e  o b s e r v a t io n s  it is  c o n c lu d e d  t h a t  m a g n e t is m  
m u s t  b e  d e s c r ib e d  a s  a  p o la r  v e c to r .

5 3 8 .6 7  117
M a g n e t is m  a s  a  p o la r  v e c to r . E h r e n h a f t ,  F . 

Amer. Phys. Soc. (Proc., July, 1945). Abstr. in Phys. 
Rev., 6 8 , 105 (Aug. 1 and  15, 1945).— T w o  p o le  p ie c e s  
o f  s o f t  S w e d is h  i r o n  e le c tr ic a l ly  in s u la te d  f r o m  o n e  
a n o th e r  c o u ld  b e  a t t a c h e d  to  e i th e r  o n e  o r  tw o  s o -  
c a l le d  p e r m a n e n t  m a g n e ts  o f  A ln ic o  B lu e  S tr e a k  a llo y , 
a n d  th e i r  o p p o s in g  p o le  fa c e s  im m e r s e d  in  4 %  H 2S 0 4 . 
T h e  p o te n t ia l  d if fe re n c e s  b e tw e e n  th e  p o le  p ie c e s  w e re  
m e a s u r e d  b y  a  p o te n t io m e te r .  W ith  2  m a g n e ts  
a l t e r n a t in g  w ith  o n e  m a g n e t  in  p o s i t io n ,  th e  a v e r a g e  
o f  th e  s u c c e ss iv e  r e a d in g s  ta k e n  a t  f iv e -m in u te  in te rv a ls  
w a s  0 -0 0 3 1  V  w ith  2  m a g n e ts ,  a n d  0 -0 0 2 2  V  w ith  o n e  
m a g n e t .  I n  b o th  c a s e s  n o r t h  w a s  p o s it iv e .  T h u s  th e  
p o te n t ia l  d if f e r e n c e  d e p e n d s  o n  th e  p o le  s t r e n g th ,  a n d  
th e  p o la r i ty  o f  m a g n e t is m  is in d ic a te d .  [S ee A b s t r .  
281 (1945)].

538 .691  : 5 37 .291  see Abstr. 87

538 .691  : 5 3 7 .5 3 3 .7 2  see Abstr. 95

R A D I O A C T IV IT Y  . A T O M S  
M O L E C U L E S  53 9

53 9 .1 3  : 541.571 see Abstr. 225
53 9 .1 3  : 54 1 .6 3  see Abstr. 22 9

53 9 .1 3 2  : 5 3 9 .1 5 5 .2  see Abstr. 1 2 5 -1 2 7

539 .1 3 3  : 5 4 1 .6 7  see Abstr. 233

539 .1 5 2 .1  118 
O n  iso to p ic  sp in . N i c o l s k y ,  K . Phys. Rev., 67 ,

3 66  (June 1 and  15, 1945).

539 .152 .1  >19 
E v id en c e  o f  w ide  n e u tro n  g ro u p s . Y a lo w ,  A . A .,

a n d  G o ld h a b e r ,  M . Amer. Phys. Soc. (Proc., June, 
1945). Abstr. in Phys. Rev., 6 8 , 9 9  (Aug. 1 and 15, 
1945).— A  s y s te m a tic  s e a r c h  f o r  w id e  n e u t r o n  g ro u p s  
u s e d  v a r io u s  m e th o d s  ( s e lf -a b s o rp t io n ,  a b s o r p t io n  in  
B , o v e r la p p in g  o f  le v e ls ; a n d  c o m b in a t io n s  o f  th e s e  
m e th o d s ) .  A m o n g  th e  k n o w n  g r o u p s  o f  la rg e  to t a l  
w id th  t h e  A g  (22  s ec )  B  g r o u p  a n d  th e  B r  (18  m in  
a n d  4 - 4  h r )  g ro u p  w e re  s tu d ie d  in  d e ta i l  a n d  a p p e a r  
to  b e  d u e  to  s in g le  w id e  le v e ls .  T h e  B  g r o u p  w a s  
in v e s t ig a te d  b y  i s o la t in g  i t  w ith  a  “ d o u b le  f i l te r”  o f  
C d  +  A u  w h ic h  re m o v e s  C  a n d  A  n e u t r o n s .  A  
n u m b e r  o f  n e w  c a s e s  o f  o v e r la p p in g  o f  n e u t r o n  
r e s o n a n c e  le v e ls  o f  d if f e r e n t  e le m e n ts  w e re  o b s e rv e d .  
E v id e n c e  f o r  fa ir ly  w id e  le v e ls  in  R e  a n d  l r  w a s  
o b ta in e d .  W i th  th e s e  e le m e n ts  a s  a b s o r b e r s  a  c o n ­
s id e r a b l e  r e d u c t io n  is  fo u n d  in  th e  a c t iv i ty  p r o d u c e d  
by  R  n e u t r o n s  in  th e  fo llo w in g  d e te c to r s ;  M n ( 2 - 5 9  h r ) ,  
A s  (2 6 -8  h r ) ,  B r (18  m in ) ,  P d  (1 3 - 0  h r ) ,  A g  [22 s e c  
(B ) a n d  2 - 3  m in ] ,  1 (25  m in ) ,  W  (2 4 -1  h r) .

539 .1 5 2 .1  120 
P e n e tr a t io n  o f  f a s t  n u c le o n s  in to  h e av y  a to m ic  n u c le i.

R o s e n f e l d ,  L . Nature, Land., 1 5 6 , 1 4 1 -2  (Aug. 4 , 
1945).— H e is e n b e rg ’s  t h e o r y  o f  th e  p e n e t r a t io n  o f  a  
fa s t  n u c le o n  in to  a  h e a v y  n u c le u s  h a s  g iv e n  v e ry
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s a t i s f a c to ry  re s u l ts  w h e n  u s e d  to  c a lc u la te  t h e  r a n g e  o f  
th e  c e n t r a l  p o te n t ia l  o n  w h ic h  th e  e n e rg y  d is t r ib u t io n  
o f  th e  n u c le o n s  k n o c k e d  o u t  by  th e  im p in g in g  p a r t ic le  
d e p e n d s ,  a s s u m in g  a  la w  o f  fo rc e  o f  t h e  ty p e  e ~ ^ r-. 
I t  is  s h o w n  th a t  H e is e n b e rg ’s  th e o ry ,  in  its  s im p le  
fo r m , is  n o t  a p p l ic a b le  to  n u c le a r  p o te n t ia ls  o f  o th e r  
ty p e s  f o r  w h ic h  th e  ra n g e  h a s  b e e n  d e te rm in e d  f ro m  
p r o to n - p r o to n  s c a t te r in g  d a ta ,  a n d  p a r t ic u la r ly  th e  
p o te n t ia ls  o f  th e  “ w e ll”  a n d  “ m e s o n ”  ty p e s .  T h e  
in a d e q u a c y  o f  t h e  t h e o r y  is  a p p a r e n t  w h e n  th e  m e a n  
e n e r g y  lo s s  o f  th e  im p in g in g  n u c le o n  p e r  u n i t  o f  p a th  
in  n u c le a r  m a t t e r  is  c a lc u la te d  b y  a n  e x te n s io n  o f  th e  
H e is e n b e rg  m e th o d .  a . j .  m.

5 39 .152 .1  : 5 3 0 .1 2  121 
T h e  re la tiv is t ic  c o rre c tio n  in  th e  m eso n  th e o ry  o f

n u c le a r  fo rc e . H u ,  N .  Phys. Rev., 6 7 , 3 3 9 -4 6  (June
1 and 15, 1945).— A  s y s te m a tic  in v e s t ig a t io n  is  m a d e  
o n  th e  r e la t iv is t ic  c o r r e c t io n s  o f  th e  u s u a l  n o n -  
r e la t iv is t ic  m e s o n  th e o r ie s  o f  n u c le a r  fo r c e  b y  e x p a n ­
s io n  w ith  r e s p e c t  to  th e  d im e n s io n le s s  o p e r a to r  A /M . 
T h e  in a d m is s ib le  s in g u la r i ty  w h ic h  h a s  b e e n  re m o v e d  
in  th e  m ix e d  th e o r y  in  th e  n o n - r e la t iv is t ic  r e g io n  
r e a p p e a r s  in  th e  h ig h e r  a p p r o x im a t io n s .  T h is  m e a n s  
t h a t  t h e  e x te n s io n  o f  t h e  m ix e d  th e o r y  to  t h e  re la t iv is t ic  
r e g io n  is n o t  ju s t i f ie d .

539 .152 .1  : 5 3 9 .1 7 2  122 
T h e  e x c i ta tio n  o f  h eav y  n u c le i. W ie d e n b e c k , M . L .

Phys. Rev., 6 8 , 1 -4  (July  1 and 15, 1945).— A  n e w  
m e ta s ta b le  is o m e r  o f  A u  w a s  f o u n d .  T h e  e n e rg y  
le v e l  s y s te m  o f  A u  w a s  s tu d ie d  in  th e  r e g io n  f r o m  th e  
th r e s h o ld  to  3 -3  e M V . T h e  e n e r g y  o f  th e  m e ta s ta b le  
s t a t e  w as  fo u n d  to  b e  a p p r o x .  2 5 0  e k V  a n d  h ig h e r  
a c t iv a t io n  le v e ls  w h ic h  c o m b in e  w ith  th e  m e ta s ta b lc  
s t a t e  a r e  f o u n d  a t  1 -2 2  ±  0 - 0 3 ,  1 -6 8 , 2 -1 5 , 2 -5 6  a n d
2 • 9 7  e M V , re s p e c tiv e ly .  T h is  e x c i ta t io n  w a s  a ls o  
p r o d u c e d  b y  f a s t  n e u t r o n s  b y  th e  A u -« -«  r e a c t io n  
a n d  th e  th re s h o ld  f o r  th is  p ro c e s s  w a s  d e te rm in e d .  
T h e  p re v io u s ly  k n o w n  4 3 -m in u te  p e r io d  o f  H g  w a s  
p r o d u c e d  b y  d i r e c t  X - ra y  i r r a d i a t io n  a s  w e ll a s  a  
4 2 -d a y  p e r io d  in  N b .  T h e  S r  a c t iv ity ,  k n o w n  p r e ­
v io u s ly  f r o m  n e u t r o n  e x c i ta t io n ,  o f  2 - 7  h r s  j - I i f e  
w a s  p r o d u c e d  b y  b o th  X - ra y  a n d  e le c t r o n  b o m b a r d ­
m e n t  o f  th is  e le m e n t .

5 3 9 .1 5 3  : 5 3 7 .5 3 3 .8 / .9  : 5 3 5 .3 3 8 .3  123
P ro b a b il i t ie s  o f  io n iz a tio n  a n d  e x c i ta t io n  o f  c lo sed  

sh e ll e le c tro n  o f  L i b y  e le c tro n  im p a c t.  W u , T .  Y ., 
a n d  Y u ,  F .  C . Chinese J. Phys., 5 ,  1 62—7 9  (Dec.,
1 9 4 4 ) .— T h e  q u a n tu m  m e c h a n ic a l  c ro s s - s e c t io n s  f o r  
th e  e x c i ta t io n  o f  th e  v a le n c e  e le c t r o n ,  a n  e le c t r o n  in  
a n  i n n e r  c lo s e d  s h e l l ,  a n d  o f  th e  s im u l ta n e o u s  e x c i ta ­
t io n  a n d  io n iz a t io n  w e re  c a l c u la te d  f o r  th e  L i a to m . 
A n a ly t ic  w a v e  fu n c t io n s ,  d e te r m in e d  b y  th e  v a r ia t io n a l  
m e th o d ,  w e re  u s e d . T h e  p r o b a b i l i ty  o f  e x c i ta t io n  o f  
a n  e le c t r o n  in  a  c lo s e d  s h e l l  is g e n e r a l ly  v e ry  s m a ll  
c o m p a r e d  w ith  t h a t  f o r  th e  e x c i ta t io n  o f  th e  v a le n c e  
e le c t r o n  b u t  is  o f  th e  s a m e  o r d e r  a s  th o s e  f o r  th e  
s im u l ta n e o u s  e x c i ta t io n  a n d  io n iz a t io n .  V a r io u s  
e x p e r im e n ts  o n  e le c t r o n  c o ll is io n  a n d  o b s e r v a t io n s  o n  
th e  s a te l l i t e  l in e s  in  a to m ic  s p e c t r a  a r e  d is c u s s e d  o n  
th e  b a s is  o f  th e  c a lc u la t io n s .  l .  s. g .

5 3 9 .1 5 5 .2  : 5 3 5 .3 3 6 .2  =  3 124 
H a s  a  c ae s iu m  iso to p e  o f  lo n g  h a lf-v a lu e  t im e  e x is te d ?

A  c o n tr ib u tio n  to  th e  e x p la n a tio n  o f  u n u su a l lin e s  in 
m a s s -s p e c tro g ra p h y . M a t t a u c h ,  J . ,  E w a ld ,  H .,

H a h n , O .,  a n d  S tr a s s m a n n , F . Z. Phys., 120  (Nos. 
7 -1 0 ) , 5 9 8 -6 1 7  (1 9 4 3 ).— T h e  m a s s - s p e c t r o g ra p h ic  
in v e s t ig a t io n s  o f  W . W a h l  [C. Scient. Fenn. Comm. 
Phys., Math. X, 18 (1 9 4 0 )] o n  th e  g e o lo g ic a lly  o ld  
C s  m in e ra l  p o l lu c i t ,  f r o m  V a r n o t r a s k ,  a r e  r e p e a t e d  in  
a  s o m e w h a t  m o d if ie d  fo r m . T h e  e x p e r im e n ts  a n d  
r e s u l ts  a r e  g iv e n  in  c o n s id e ra b le  d e ta i l .  h . g .  s .

5 3 9 .1 5 5 .2  : 5 3 9 .1 3 2  125 
T h e  r a t io  ru le . E d g e l l ,  W . F .  J. Chem. Phys.,

13 , 3 06  (July, 1945).— [S ee A b s t r .  1149 (1943)].

5 3 9 .1 5 5 .2  : 5 3 9 .1 3 2  126 
O n  th e  p ro d u c t ru le .  E d g e l l ,  W . F .  J. Chem.

Phys., 13 , 3 7 7 -8  (Sept., 1945).— [S ee  A b s t r .  393 8  
(1 9 3 6 )].

5 3 9 .1 5 5 .2  : 5 3 9 .1 3 2  127 
P r o d u c t  ru le  a p p lic a tio n s .  H a lv e r s o n ,  F . J.Chem .

Phys., 13 , 5 3 3 -4  (Nov., 1945).

5 3 9 .1 5 5 .2  : 5 3 9 .1 6 7 .3  see Abstr. 143

5 3 9 .1 5 5 .2  : 5 4 1 .1 2 7  see Abstr. 188

5 3 9 .1 5 5 .2  : 54 1 .1 3 5  128 
E ffic ien cy  o f  th e  e le c tro ly tic  s e p a ra t io n  o f  c h lo r in e

iso to p e s . H u t c h is o n ,  D . A . J. Chem. Phys., 1 3 , 
5 3 6 -7  (Nov., 1945).— [S ec  A b s t r .  2 8 9 6  (1942)].

5 3 9 .1 5 6  129
S h o r t  r a n g e  in te ra to m ic  fo rc e s . H o r n in g ,  W ., 

O ’C o n n e l l ,  W ., a n d  W e in b e r g , J . Amer. Phys. Soc. 
(Proc., July, 1945). Abstr. in Phys. Rev., 6 8 , 106 
(Aug. 1 and 15, 1945).— B e c a u s e  o f  th e  la rg e  m o m e n ta  
in v o lv e d  in  th e  c o l l is io n  o f  io n s  w i th  a to m s ,  th e  
c o r r e s p o n d in g  e la s t ic  s c a t te r in g  m a y  b e  a n a ly s e d  b y  
c la s s ic a l  m e c h a n ic s .  In  e x p e r im e n ts  o n  th e  c o ll is io n  
o f  A  io n s  w ith  H  a to m s  a t  e n e r g ie s  o f  th e  o r d e r  o f  
1 0 0 ’s  o f  v o lts ,  th e  d e p e n d e n c e  o f  c ro s s -s e c t io n  u p o n  
e n e r g y  a n d  s c a t te r in g  a n g le  in d ic a te s  th e  p re s e n c e  o f  
a  re p u ls iv e  fo r c e  o f  e x c lu s io n  v a ry in g  a s  1 / ( d i s ta n c e )3. 
A t  th e  d is ta n c e s  o f  a p p r o a c h  c a lc u la te d  f r o m  th is  
fo r c e  la w , o v e r la p p in g  o f  th e  e le c t r o n  c lo u d s  o f  io n  
a n d  a to m  ta k e s  p la c e ;  a n d  th e  a v e r a g e  d u r a t io n  o f  a  
c o l l is io n  c o m p a r e d  w ith  a to m ic  p e r io d s  is  s u c h  t h a t  
th e  e le c t r o n  d is t r ib u t io n  h a s  t im e  to  b e c o m e  a d ju s t e d  
to  th e  in f lu e n c e  o f  b o th  n u c le i . ' A  F e r m i - T h o m a s  
s ta t i s t ic a l  m o d e l  o f  th e  tw o -c e n tr e  s y s te m  s h o u ld  
p ro v id e  a n  a p p r o x im a t io n  to  t h e  p o te n t ia l  e n e r g y  a s  
a  fu n c t io n  o f  n u c le a r  s e p a r a t io n .  T h is  p r o b le m  w a s  
s o lv e d  b y  th e  v a r ia t io n a l  m e th o d ,  f o r  th e  c a s e  o f  tw o  
n u c le i  o f  e q u a l  a to m ic  n u m b e r ;  a n d  th e  p o te n t ia l  
e n e r g y - fu n c t io n  o b ta in e d  is  in  a g r e e m e n t  w ith  th e  
m a in  f e a tu r e s  o f  th e  d a ta .

5 3 9 .1 6 :6 6 6 .1  130
A  m e th o d  o f  d e te rm in in g  th e  p e rc e n ta g e  o f  p o ta s s iu m  

in  g la s s  by  m e a n s  o f  its  n a tu ra l  r a d io a c tiv ity .  E k lu n d ,  
S . Ark. M at. Astr. Fys., 3 2  B  (No. 3 ), 6  pp. (1 9 4 5 ).

5 3 9 .1 6 .0 8  131
O n  th e  ra d iu m  c o n te n t o f  a  new  m in e ra l  f ro m  

R a jp u ta n a .  C h a u d h u r i ,  B. D .  N .  Indian J. Phys., 
18, 2 5 7 -8  (Oct., 1944).— T h e  p r o p o r t i o n  b y  w e ig h t o f  
U  a n d  T h  in  th e  m in e r a l ,  d e te r m in e d  b y  e s t im a tin g  th e  
/ /- a c tiv ity  a n d  th e  a b s o r p t io n  in  a lu m in iu m , w a s  f o u n d  
to  b e  6 0 %  a n d  0 -7 %  re s p e c tiv e ly .  T h e  R a  c o n te n t  
w a s  e s t im a te d  a n d  c o m p a r e d  w ith  th e  v a r io u s  R a  o re s

14
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f ro m  w h ic h  R a  is a t  p r e s e n t  e x tra c te d .  T h e  p re s e n t  
o r e  s e e m s  s u i ta b le  a s  a  s o u rc e  o f  R a .

5 3 9 .1 6 .0 8  : 55 0 .4  see Abstr. 297

5 3 9 .1 6 .0 8  : 6 21 .383  132 
T h e  m u ltip l ie r  p h o to - tu b e  in  ra d io a c tiv e  m e a s u re ­

m e n ts . B l.a u , M ., a n d  D r e y f u s ,  B . Rev. Sci. 
lustrum., 16 , 2 4 5 -8  (Sept., 1945 ).— [A b s tr .  153 B
(1946)].

5 3 9 .1 6 .0 8  =  3 133 
T h e  ra d iu m  s ta n d a rd s .  W eiss , C . Z .  Phys., 120

(Nos. 7 -1 0 ) , 6 5 2 -7 2  (1943).

5 3 9 .1 6 .0 8  : 53 9 .1 7  : 53 9 .1 8 5  =  3 134 
T h e  p a r ti t io n  c o n d itio n s  a n d  e n e rg ie s  in  u ra n iu m

fiss ion . F la m m e r s fe ld ,  A ., J e n se n , P .,  a n d  C e n t n e r ,  
W . Z .  Phys., 120 (Nos. 7 -1 0 ) , 4 5 0 -6 7  (1 9 4 3 ).—  
A  d e ta i le d  d e s c r ip t io n  o f  th e  m e a s u re m e n ts  o f  th e  
e n e rg ie s  o f  r e la te d  U - f r a g m c n ts  s im u lta n e o u s ly  
d e ta c h e d  o n  b o th  s id e s  f ro m  th e  U - la y e r  u n d e r  th e  
a c t io n  o f  s lo w  n e u t r o n s  a n d  o f  th e  d o u b le  io n iz a t io n  
c h a m b e r  a n d  o th e r  in s t r u m e n ts  u s e d . T h e  f re q u e n c y  
d is t r ib u t io n  o f  th e  r e s u l t in g  v a lu e s  o f  th e  e n e r g y  p a ir s  
a f fo r d s  a  b e t t e r  p ic tu re  o f  th e  m e c h a n is m  o f  n u c le a r  
f is s io n  th a n  in d iv id u a l  a n d  to ta l  e n e rg y  d is tr ib u t io n s .  
T h e  r e s u l ts  a g re e  e s s e n tia lly  w ith  t h e  B o h r  a n d  
W h e e le r  th e o r y  [A b s tr .  397 9  (1939)]. H. G. s.

5 3 9 .1 6 .0 8  : 62 2  : 5 3 7 .5 4 2  =  3 see Abstr.TOO

5 3 9 .1 6 .0 8 8 .4  135
C o rre c tio n  o f  G - M  c o u n te r  d a ta .  K u r b a t o v ,  J . D .,  

a n d  M a n n , H . B . Phys. Rev., 6 8 , 4 0 - 3  (July  1 and 15, 
1945).— I t  h a s  b e e n  s h o w n  t h a t  th e  m e a n  n u m b e r  
B(T) o f  d is c h a rg e s  d u r in g  a n y  t im e  T  is  g iv e n  by  

r T

B(T) = [1  — p(t)]a(t)dt, w h e re  a(t) is  th e  to ta l

d e n s i ty  o f  r a d ia t io n  p e n e t r a t in g  th e  tu b e  a t  th e  tim e  
/  a n d  p(t) is  th e  s o lu t io n  o f  th e  in te g ra l  e q u a t io n :

p(t) [1 — p(x)]a(x)d(x) f o r  t >  r  a n d  p(t) —

1 — e ~ a! f o r  0  <  /  <  r .  B(t) is  e x p lic it ly  o b ta in e d  
f o r  th e  c a s e  th a t  a(t) is  c o n s ta n t .  I n  th is  c a s e  i t  is  a l s o  
s h o w n  th a t

a T =  [B(T) — ?;]{1 -  [B(T)— ' ; ] t / t } “ 1,
I 'll <  (ttT)^l{l -  (Vrr)2} ~ 1 f o r  ar  <  1 .

5 3 9 .1 6 4  =  3 136 
E n e rg y  an d  r a n g e  o f  s low  a - r a y s .  H a c m a n , D .,

a n d  H a x e l ,  O . Z .  Phys., 120  ( A w . 7 -1 0 ) , 4 8 6 -9 2  
(1 9 4 3 ) .— T h e  e n e r g y /r a n g e  r e la t io n  f o r  a  ra n g e  o f  
0 - 2  c m  is  d e te rm in e d  b y  a  m e th o d  b a s e d  o n  th e  
m e a s u re m e n t  o f  a  s in g le  a -p a r t ic le .  T h e  re s u l ts  a re  
p lo t t e d  in  a  c u rv e  a n d  a g re e  w ith  th e  H o llo w a y  a n d  
L iv in g s to n  m e a s u re m e n ts  [A b s tr .  3201 (1938)].

h . g . s .

5 3 9 .1 6 4  : 6 6 6 .1 /.2  =  3 137 
In tro d u c t io n  o f  th e  e m a n a tio n  m e th o d  in  g la ss

te ch n o logy . A b e r g ,  N .  Ark. Kemi Min. Geol., 18  A
4 - 5  (No. 15), 9 pp. (1 9 4 5 ).— T h e  fu s io n  o f  g la s s e s  
w ith  r a d io - th o r iu m  a n d  th e  d e te r m in a t io n  o f  th e  
a c tiv ity  a t  d if f e r e n t te m p e ra tu re s ,  e n a b le s  th e  te m ­
p e r a tu r e s  o f  s in te r in g  a n d  fu s io n  o f  p o w d e re d  g la s s  to  
b e  d e te rm in e d .  T h e  m e th o d  c a n  a ls o  b e  u s e d  to  fin d

th e  t r a n s f o r m a t io n  in te rv a l  o f  v a r io u s  g la s s e s . T h e  
t r a n s f o r m a t io n  in te r v a l  is  in d ic a te d  b y  a n  a p p r o x i ­
m a te ly  c o n s ta n t  a c t iv ity  o v e r  th e  t e m p e r a tu r e  ra n g e .

A. J. M.

5 39 .164 .81  =  3 138
T h e  a m o u n t o f  io n iz a tio n  fro m  ra d io a c tiv e  re c o il 

a to m s . G e r t h s e n ,  C ., a n d  G rim m , E . Z .  Phys., 120 
(Nos. 7 -1 0 ) , 4 7 6 -8 5  (1943 ).

5 3 9 .1 6 4 .9  : 5 4 8 .7  see Abstr. 268

5 3 9 .1 6 4 .9 2  =  3 139
T h e  io n iz a tio n  o f  in d iv id u a l a - r a y s  in  d iffe ren t g a se s . 

S t e t t e r ,  G . Z .  Phys., 12 0  (Nos. 7 -1 0 ) , 6 3 9 -51  
(1 9 4 3 ).— Io n iz a t io n  c u rv e s  o f  s in g le  a - r a y s ,  o b ta in e d  
by  tw o  s im u l ta n e o u s  r e g is t r a t io n s  w ith  a  d o u b le  v a lv e  
e le c t r o m e te r ,  a r e  g iv e n  f o r  N 2, a i r  a n d  X e ,  to g e th e r  
w ith  c o r r e s p o n d in g  ta b le s  o f  v a lu e s  o f  th e  re s id u a l  
r a n g e ,  io n  g ro w th ,  a n d  to ta l  io n iz a t io n  fo r  th e  e v a lu a ­
t io n  o f  n u c le a r -p h y s ic a l  in v e s t ig a t io n s .  T h e  io n iz a ­
t io n  v a r ia t io n ,  a s  w e ll  a s  th e  r a n g e  s c a t te r in g ,  g ro w s  
w ith  th e  a to m ic  n u m b e r ,  b u t  th e  f o r m e r  c o n s id e ra b ly  
m o re  q u ic k ly . h . G. S.

5 39 .165  : 53 7 .5 4 2  140
T h in -w a lle d  a lu m in iu m  b e ta - r a y  tu b e  c o u n te rs . 

B r o w n ,  B . W ., a n d  C u r t is s ,  L . F .  J. Res. Nat. 
Bur. Stand., Wash., 3 5 , 1 4 7 -5 0  (Aug., 1945 ).— A  
d e s c r ip t io n  is g iv e n  o f  A l- tu b e  G e ig e r - M ü l le r  c o u n te r s  
h a v in g  a  w a l l  th ic k n e s s  o f  0 -0 0 4  in  a n d  c o n s t r u c t e d  
f ro m  c o m m e rc ia l ly  a v a i la b le  to o th - p a s te  tu b e s .  T h e s e  
tu b e s  a s  f u r n is h e d  a r e  in  th e  h a r d  te m p e r  a n d  h a v e  
u n i f o r m  w a ll  th ic k n e s s ,  w h ic h  e n a b le  th e m  to  s ta n d  
c o m p le te  e v a c u a t io n  w i th o u t  a  te n d e n c y  to  c o l la p s e .  
B y  C u -p la t in g  th e  A1 i t  is  p o s s ib le  to  s o f t - s o ld c r  f it tin g s  
to  th e  tu b e  to  c o n s t r u c t  a  c o u n te r  t h a t  c a n  b e  p e r ­
m a n e n t ly  s e a le d  a f te r  f il lin g  a n d  t h a t  w ill m a in ta in  its  
c h a r a c te r is t ic s  o v e r  a  lo n g  p e r io d .  T h e  p ro c e d u re  
re d u c e s  th e  c o s t  o f  m a k in g  th is  ty p e  o f  c o u n te r ,  a s  th e  
A1 tu b e s  a r e  in e x p e n s iv e , a n d  v e ry  s im p le  o p e ra t io n s  
a r e  r e q u i r e d  in  th e  c o n s tr u c t io n  o f  th e  c o u n te rs .

539 .1 6 6 .2  l 4 1  
W id th  o f  n u c le a r  levels. G o ld h a b e r ,  M . Arner.

Phys. Soc. (Proc., June, 1945). Abstr. in Phys. Rev., 
6 8  ̂ 9 9  (Aug. 1 and 15, 1945).— A n  e x te n s io n  o f  th e  
a n a ly s is  o f  th e  w id th  o f  th e  k n o w n  R a C ' le v e ls , b a s e d  
o n  e a r l ie r  d a ta ,  s u p p o r t s  th e  v iew , re c e n t ly  e x p re s s e d , 
t h a t  th e  m a x . y - r a y  w id th  h a s  b e e n  u n d e re s t im a te d  in  
th e  p a s t .  A m o n g  th e  s ta te s  o f  2 -3  e M V  e x c i ta t io n  
e n e rg y , t h e r e  a p p e a r  to  b e  s e v e ra l  w ith  a  w id th  o f  th e  
o r d e r  o f  a  few  eV , in  c o n t r a s t  to  th e  s h a r p  s ta te s  
p re v io u s ly  a n a ly s e d , w h ic h  h a v e  w id th s  o f  th e  o r d e r  
o f  10“ 3 eV . T h is  s u g g e s ts  th e  p o s s ib il i ty  t h a t  s o m e  
s lo w  n e u t r o n  g r o u p s  o f  la r g e  t o t a l  w id th ,  h i th e r to  
a s c r ib e d  to  a n  a g g lo m e ra t io n  o f  a  la rg e  n u m b e r  o f  
s h a r p  c o m p o u n d  n u c le u s  s ta te s  m a y  b e  d u e  to  w id e  
c o m p o u n d  n u c le u s  s ta te s .  T h e  la r g e r  v a lu e s  f o r  th e  
r a d ia t io n  w id th  b r in g  th e -  B o h r  th e o r y  o f  n u c le a r  
r e a c t io n s  in to  b e t t e r  a g re e m e n t  w ith  e x p e r im e n t  w ith  
r e s p e c t  to  th e  p r o b a b i l i ty  o f  fa s t  n e u t r o n  c a p tu r e  a n d  
le v e l d e n s ity .

5 3 9 .1 6 7 .3  142 
R a d io a c tiv ity  o f  a c t iv e  n itro g e n . S ie g b a h n , K .,

a n d  S l ä t i s ,  H . Nature, Lond., 156 , 5 6 8 -9  (Nov. 10, 
1945).— [S ee  A b s t r .  2 0 2 4 , 3971 (1939)].
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5 3 9 .1 6 7 .3  : 5 3 9 .1 5 5 .2  143 
R a d io a c tiv e  sca n d iu m . I I .  H ib d o n , C . T . ,  a n d

P o o l ,  M . L . Phys. Rev., 6 7 , 3 1 3 -1 7  (June 1 and 15, 
1945).— Sc4 7  h a s  b e e n  r e p o r te d  to  h a v e  a  h a lf - l ife  o f
2 -6 2  d a y s  a n d  to  e m it  1 ■ 1 e M V  e le c t r o n s .  T h e s e  
o b s e r v a t io n s  a r e  n o t  c o n f irm e d . A  n e w  ra d io a c t iv e  
i s o to p e  h a s ,  h o w e v e r ,  b e e n  p ro d u c e d  by  b o m b a rd in g  
C a  w ith  a -p a r t ic le s  a n d  to  s o m e  e x te n t  b y  b o m b a rd in g  
C a  w ith  d e u te r o n s  a n d  p r o to n s .  I t  e m its  /F ra y s  o f
0 - 4 6 e M V  a n d  h a s  a  h a lf - l i fe  o f  3 - 4  d a y s . T h e  
a s s ig n m e n t  is m a d e  to  Sc47.

S c48  h a s  b e e n  p ro d u c e d  b y  th e  re a c t io n s  C a 4 8 0 ,  n), 
Ca4S(d, 2« ), T i4 8 (;i, p) a n d  V 5 I(h , a ) .  F r o m  th e  
V 5 1 (n , a )  r e a c t io n  y - r a y s  o f  I • 33 e M V  a n d  /F ra y s  o f
0 - 5 7  e M V  w e re  o b s e r v e d  a n d  f r o m  th e  C a 48(p ,  /;) 
r e a c t io n  y - ra y s  o f  1 -3 5 -eM V  a n d  /F ra y s  o f  0 -5 7  e M V  
w e re  o b s e r v e d .  R e la t iv e  s a tu r a t io n  in te n s it ie s  a re  
c a lc u la te d  f o r  Sc43, Sc44, Sc47  a n d  S c48 w h e n  p r o d u c e d  
b y  p r o to n ,  d c u te r o n ,  a - p a r t ic le  a n d  fa s t  n e u t r o n  
b o m b a r d m e n ts .  Sc48  w a s  p ro d u c e d  f re e  o f  Sc44  by  
t h e  V 5 1 (h , a) a n d  th e  C a 4S(p , n) r e a c t io n s .  E le c tro n s  
o f  O '57  e M V  a n d  y - r a y s  o f  1 '3 3  e M V  w e re  o b s e rv e d . 
Sc48  e m its  a p p ro x im a te ly  14 y - r a y s  p e r  e le c tr o n .  
A ll  r e a c t io n s  a s s o c ia te d  w ith  th e  s c a n d iu m  r e g io n  a re  
s c h e m a tic a l ly  s u m m a r iz e d  in  a  n u c le a r  t r a n s m u ta t io n  
c h a r t .

5 3 9 .1 6 9  : 5 4 2 .9 2 1 .9  see Abslr. 243

5 3 9 .1 7  : 53 9 .1 8 5  : 5 3 9 .1 6 .0 8  =  3 see Abstr. 134

5 3 9 .1 7 2  : 539 .152 .1  see Abstr. 122

5 3 9 .1 7 2 .4  144 
D isin tegra tion  o f  boron by s low  neutrons. C h a t t e r -

je e , S. D .  Indian J. Phys., 1 8 , 2 6 9 -8 0  (Oct., 1944).—  
T h e  d is in te g ra t io n  w a s  in v e s t ig a te d  u s in g  a n  io n iz a ­
t io n  c h a m b e r  fil led  w ith  b o r o n  t r i c h lo r id e  in  c o n ­
j u n c t io n  w ith  a  l in e a r  a m p lif ie r  a n d  lo o p  o s c i l lo g ra p h .  
T h e  v a r io u s  f a c to r s  w h ic h  a f fe c t th e  s iz e  o f  o s c i l lo g ra p h  
d e f le c tio n s  a n d  th e re b y  in t r o d u c e  a  d is to r t io n  in  th e  
s h a p e  o f  th e  d i s t r ib u t io n  c u rv e  a r e  d is c u s s e d . T h e  
e x p e r im e n ta l  e v id e n c e  p o in ts  to  a  r e a c t io n  e n e rg y  o f  
a b o u t  2 - 5  e M V . I t  a p p e a r s  t h a t  t h e  t r a n s i t io n  to  th e  
g r o u n d  s ta te  o f  3 L i7 is  fo r b id d e n ,  a n d  t h a t  th e  r e a c t io n  
le a d s  to  a n  e x c i ta t io n  s ta t e  in  th e  3 L i7 n u c le u s ,  w ith  
d if f e r e n t a n g u la r  m o m e n tu m  f o r  w h ic h  th e  t r a n s i t io n  
is  a l lo w e d .

5 3 9 .1 7 2 .4  145 
S e a rc h  fo r  (n, a ) - r e a c t io n  in  r a r e  e a r th  e le m en ts  w ith

s low  n e u tro n s . A r n e t t ,  H . D .,  S c h a r f f - G o ld h a b e r ,
G .,  a n d  K la ib e r ,  G . S . Amer. Phys. Soc. (Proc., 
June, 1945). Abstr. in Phys. Rev., 6 8 , 100 (Aug. 1 
and 15, 1945).— T h e  a t t e m p t  w a s  re n e w e d  to  d e te c t  
y -e m is s io n  f ro m  Srn  u n d e r  th e  a c t io n  o f  s lo w  n e u ­
t r o n s ,  a n d  th e  w o rk  w a s  e x te n d e d  to  a  n u m b e r  o f  
n e ig h b o u r in g  e le m e n ts .  S o m e  im p r o v e m e n ts  in  
t e c h n iq u e  w e re  m a d e  a n d  th e  a r r a n g e m e n t  c a l ib r a te d  
w ith  th e  B 10 (//, a ) - r e a c t io n .  N o  a -e m is s io n  c o u ld  b e  
d e te c te d  f o r  C  n e u t r o n s  w ith in  th e  l im its  o f  e x p e r im e n t .  
F o r  S m  a n d  G d r <  1 0 - 4 . I f  th e  s h a r p  le v e ls  w e re  
c o m p o u n d  n u c le u s  le v e ls  w ith  a  w id th  < 0 - 1  e V  a n d  
a s s u m in g  E  >  8  e M V  a  th e o r e t ic a l  e s t im a te  is  
r >  IQ “ 3.

5 3 9 .1 8  : 53 7 .5 9  146
O n  th e  ev id en ce  fo r  th e  e x is te n c e  o f  n e u tra l  m e s o ­

t ro n s . S ir k a r ,  S . C .,  a n d  B h a t t a c h a r y y a ,  P . K . 
Phys. Rev., 6 7 , 365  (June 1 and 15, 1945).

5 3 9 .1 8 5  147 
T h e rm a l n e u tro n  s c a t te r in g  s tu d ie s  in  m e ta ls .

N ix ,  F .  C .,  a n d  C le m e n t ,  G . F .  Phys. Rev., 6 8 , 
1 5 9 -6 2  (Oct. 1 and 15, 1945).— T h e  in te r a c t io n  o f  s lo w  
o r  C  n e u t r o n s  c a n  b e  m o d if ie d  b y  c h a n g e s  in  th e  
p h y s ic a l  p a r a m e te r s  o f  th e  m a te r ia l  w h ic h  th e  n e u t r o n s  
a r e  tra v e r s in g .  M e a s u re m e n ts  o f  th e  e ffec t o f  g ra in  
s ize  o n  total C  n e u t r o n  c ro s s  s e c t io n  w e re  m a d e  o n  
ra n d o m ly - o r ie n te d  p o ly -c ry s ta ll in e  F e  a n d  C u . 
I n  th e  c a s e  o f  C u  i t  w a s  fo u n d  th a t  th e  to ta l  c ro s s  
s e c t io n  d e c r e a s e d  in  a n  e x p o n e n t ia l  m a n n e r  w ith  
in c re a s e  in  g ra in  s ize . F o r  F e  i t  w a s  s im p ly  e s ta b l is h e d  
th a t  th e  to ta l  c ro s s  s e c t io n  w a s  s u b s ta n t ia l ly  s m a l le r  
fo r  th e  la r g e r  g ra in  s ize .

5 39 .185  : 5 3 7 .5 3 4 .7 4  148 
N e u tro n -p ro to n  s c a t te r in g  a t  8 - 8  a n d  13 e M V .

B u n g e , M . Nature, Loud., 1 5 6 , 301 (Sept. 8 , 1945).

5 3 9 .1 8 5  =  3 149 
O n  th e  p rin c ip le  o f  th e  m e th o d  o f  n e u tro n  p ro b e s .

B o t h e ,  W . Z .  Phys., 120  (Nos. 7 -1 0 ) ,  4 3 7 -4 9  (1 9 4 3 ).—  
T h e  e r r o r s  l ik e ly  to  a r is e  in  m a k in g  c o m p a r a t iv e  
p ro b e  m e a s u re m e n ts  o f  n e u t r o n  d e n s i t ie s  a n d  c u r r e n t s  
d e p e n d  u p o n  p r o b e  o r ie n ta t io n ,  n e u t r o n  e n e r g y  a n d  
p r o p e r t i e s  o f  th e  p r o b e  a n d  s u r r o u n d in g  m e d iu m . 
M e a s u re m e n ts  w ith  D y -p ro b e s  in  p a ra f f in  a n d  A1 
a g re e  w ith  th e  c a lc u la t io n s .  F o r m u la e  f o r  e s t im a tin g  
th e  e r r o r s  a r c  g iv e n . h . g . s .

539 .1 8 5  : 5 3 9 .1 7  : 5 3 9 .1 6 .0 8  =  3 see Abstr. 134

5 3 9 .1 8 5 .7  =  3 150
O n  th e  a b so rp tio n  o f  n e u tro n s  in  a q u eo u s  so lu tio n s . 

H a x e l ,  O . ,  a n d  V o l z , H .  Z .  Phys., 1 2 0  (Nos. 7 -1 0 ) ,  
4 9 3 -5 1 2  (1 9 4 3 ).— B y  m e a n s  o f  a c t iv ity  m e a s u r e m e n ts  
o f  a q u e o u s  s o lu t io n s  o f  A g N 0 3 in  r e la t io n  to  A g  
c o n c e n t r a t io n  a n d  C d  a d d i t io n s  c o m p a r is o n s  a r e  m a d e  
o f  th e  a b s o r p t io n  c ro s s - s e c t io n  f o r  th e r m a l  n e u t r o n s  
o f  C d , H 2  a n d  A g . G iv in g  C d  th e  v a lu e  acd — 
3 3 0 0  x 1 0 ~ 2 4 c m 2, t h e n <7^  =  0 - 2 4  x  1 0 ~ 2 4 c m 2 a n d  
aAg =  55 x  10 “ 24 c m 2. T h e  p r o b a b i l i ty  o f  c a p tu r e  
o f  n e u t r o n s  in  th e  r e s o n a n c e  r e g io n  o f  A g  w a s  fo u n d  
to  b e  p r o p o r t io n a l  to  th e  s q u a r e  r o o t  o f  th e  A g  
c o n c e n t r a t io n .  h . g . s.

5 3 9 .1 8 5 .9 :6 1 5 .8 4  =  4  151
B io lo g ic a l e ffec ts  a n d  p o ss ib le  th e ra p e u tic  a p p l ic a ­

tio n s  o f  n e u tro n s . M a l l e t ,  L. J. Radiol. Electro!., 
2 4 , 2 4 7 -5 4  (Nov.-Dee., 1941).— R e v ie w s  th e  p r o d u c ­
t io n  o f  n e u t r o n s  a n d  th e i r  r e la t iv e  e q u iv a le n c e  w ith  
R a ,  w ith  d e ta i ls  o f  a r t if ic ia lly  p r o d u c e d  ra d io a c t iv e  
e le m e n ts .  T h e i r  p r e s e n t  a n d  f u tu r e  u s e s  in  p h y s io lo g y  
a n d  th e r a p y  a s  “ t r a c e r s ,”  e tc .,  a r e  b rie fly  m e n tio n e d .

B . J .  L.

S T R U C T U R E  O F  S O L I D S  5 3 9 .2

5 3 9 .2  : 5 4 8 .7  152
M o la r  p o la r iz a tio n  a n d  r a d iu s - r a t io  o f  io n s . L ee,

F .  H .  Nature, Land., 1 5 5 , 6 9 8 -9  (June 9 , 1945).—  
T h e  n o n -a d d i t iv i ty  o f  in te r io n ic  d is ta n c e  in  th e  
c ry s ta l l in e  s ta te  w a s  e x p la in e d  b y  F a ja n s  in  te rm s  o f  
p o la r iz a t io n ,  a n d  b y  P a u l in g  a s  th e  e ffe c t o f  th e
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r a d iu s - r a t io ,  p, o f  th e  c o n s t i tu e n t  c a t io n  a n d  a n io n .  
A  s e t  o f  e m p ir ic a l  e q u a t io n s  c o n c e rn in g  m o la r  v o lu m e s  
a n d  m o la r  r e f r a c t io n s  o f  a lk a l i -h a l id e s  is  p re s e n te d ,  
a n d  f ro m  th e s e  e q u a t io n s  d e f in ite  v a lu e s  a r e  a s s ig n e d  
to  p o la r iz a t io n ,  a n d  a  f u n c t io n  o f  p is  o b ta in e d  
w h ic h , th o u g h  d if f e r e n t  in  f o r m  f r o m  P a u l in g ’s 
f u n c t io n ,  g iv e s  id e n t ic a l  v a lu e s .  n . m . b.

5 3 9 .2 1 :6 2 1 .8 9 2 .2 6 1  153
L u b r ic a t in g  g re a se s .  L a w r e n c e ,  A . S . C . J. Inst. 

Petrol., 3 1 , 3 0 3 -1 4  (Aug., 1945).— M a n y  s o a p s ,  w h e n  
h e a t e d  in  a n  o i l  o f  su ff ic ie n tly  h ig h  b .p . ,  f o r m  a  flu id  
s o lu t io n  w h e n  h o t ,  w h ic h  s e ts  t o  a  c le a r  g e l o n  c o o lin g  
to  a  te m p e r a tu r e  T j. A t  s o m e  lo w e r  t e m p e r a tu r e  Ti, 
i t  b e c o m e s  o p a q u e  a n d  fo rm s  a  s u s p e n s io n  o f  m ic ro ­
c ry s ta ls  o f  th e  s o a p .  W h e n  h e a te d  a lo n e ,  th e  s o a p  
m e lts  a t  a  h ig h  te m p e r a tu r e  to  fo r m  a  n o r m a l  l iq u id . 
O n  c o o l in g ,  th is  p a s s e s  a t  7 ) to  a  p la s t ic  o r  re s in o u s  
s ta t e  w h ic h  c o n t in u e s  to  in c re a s e  in  v is c o s ity  a s  it 
c o o ls  f u r th e r .  A t  T2 i t  u n d e rg o e s  a  s h a r p  t r a n s i t io n  
to  a  m ic ro c ry s ta l l in e  s o l id .  A t  th is  c h a n g e  th e  
v is c o s ity  o f  th e  p la s t ic  p h a s e  is  v e ry  g r e a t  a n d  th e  
c ry s ta ls  a r e  m in u te .  A  ta b le  is  g iv e n  o f  m e ta ls  
c la s s if ie d  a c c o rd in g  to  w h e th e r  th e i r  s o a p s  d o ,  o r  
d o  n o t ,  g e la te .  T h e  s o a p s  w h ic h  d o  n o t ,  h a v e  th e  
lo w e r  m .p .s .  a n d  a r e  u s u a l ly  s o lu b le  in  o rg a n ic  
s o lv e n ts ,  c ry s ta l l is in g  l ik e  f a t ty  a c id s  o n  c o o lin g . 
T h e  g e la t in g  s o a p s  a r e  o n ly  s o lu b le  in  o rg a n ic  s o l­
v e n ts  i f  th e i r  b .p .  >  1 5 0 °c . P e p t iz e rs ,  s u c h  a s  w a te r ,  
g ly c e r in e , o r  a  f a t ty  a c id ,  lo w e r  th e  te m p e r a tu r e s  7 j  
a n d  T 2, a n d  a t  th e  s e t t in g  p o in t  o f  t h e  m ix tu r e ,  th e  
s o a p  s e p a r a te s  s e p a ra te ly ,  a n d  th e  p e p t iz e r ,  i f  l iq u id  
a n d  su ff ic ie n tly  s o lu b le ,  r e m a in s  in  s o lu t io n  in  th e  
o il .  a . c .  w .

5 3 9 .2 1 5 .2 :7 7 1 .5  154
T h e  re la t io n s h ip  b e tw ee n  th e  g ra n u la r i ty  a n d  g ra in i ­

n e ss  o f  d eveloped  p h o to g ra p h ic  m a te r ia ls .  J o n e s , L . A .,  
a n d  H ig g in s ,  G . C . J. Opt. Soc. Anier., 3 5 , 4 3 5 -5 7  
(July, 1945).— T h e  o b je c tiv e  q u a n t i ty ,  “ g r a n u la r i ty ,”  
w h ic h  r e fe r s  to  th e  s p a t i a l  v a r ia t io n s  in  t r a n s m it t in g  
o r  re f le c tin g  c h a r a c te r i s t ic s  o f  a  d e v e lo p e d  p h o to ­
g ra p h ic  m a te r ia l ,  w a s  d e te r m in e d  f o r  a  g r o u p  o f  
m a te r ia ls  d if f e r in g  w id e ly  in  s e n s i t iv i ty  a n d  g r a in  s ize . 
T h e  p s y c h o p h y s ic a l  q u a n t i ty ,  “ g ra in in e s s ,”  w h ic h  
r e fe r s  t o  th e  v is u a l a p p e a r a n c e  o f  th e  g r a n u la r  s t r u c tu r e  
in  a  d e v e lo p e d  p h o to g r a p h ic  m a te r ia l ,  w a s  m e a s u re d  
o n  th e  s a m e  s a m p le s  b y  th e  m e th o d  p r o p o s e d  b y  J o n e s  
a n d  D e is c h . N o n e  o f  th e  m e th o d s  o f  m e a s u r in g  
g r a n u la r i ty  g iv e  th e  s a m e  fu n c t io n a l  r e la t io n  b e tw e e n  
g r a n u la r i ty  a n d  th e  d e n s i ty  o f  th e  A g  im a g e  a s  th a t  
e x is t in g  b e tw e e n  g ra in in e s s  a n d  d e n s ity .  H o w e v e r ,  
b y  c h o o s in g  a r b i t r a r i ly  a  d e n s ity  le v e l w h ic h  is n o t  th e  
s a m e  f o r  a l l  o f  th e  o b je c tiv e  m e th o d s ,  th e y  c a n  b e  m a d e  
to  g iv e  g r a n u la r i ty  v a lu e s  w h ic h  p la c e  th e  d if f e r e n t 
p h o to g r a p h ic  m a te r ia ls  in  a p p ro x .  t h e  s a m e  o r d e r  a s  
t h e  g ra in in e s s  v a lu e s ,  b u t  f o r  n o  m e th o d  is  th e  o r d e r  
e x a c t ly  th e  s a m e . M o re o v e r ,  e v e n  w h e n  th e  o r d e r  is 
th e  s a m e , th e  g r a n u la r i ty  v a lu e s  a r e  n o t  p r o p o r t io n a l  
to  th e  g ra in in e s s  v a lu e s .  T h e s e  re s u l t s  s h o w  t h a t  th e  
o b je c tiv e  m e th o d s  m e a s u re  o n e  o r  m o r e ,  b u t  n o t  a l l ,  
o f  th e  f a c to r s  w h ic h  d e te rm in e  g ra in in e s s .

53 9 .2 1 6  : 67 4 .8  : 67 6  155
F a c to r s  in flu en c in g  p a p e r  s tre n g th .  V . C h em ica l 

c h a r a c te r is t ic s  o f  w ood  p u lp s . H ebbs, L . Proc. Tech. 
Sect. Paper M krs' Ass., 2 5 , 2 2 4 -8  (Dec., 1944).— N o

s im p le  c h a r a c te r iz a t io n  o f  w o o d  p u lp s ,  a s  a t  p re s e n t  
n o rm a l ly  d e te rm in e d ,  c a n  b e  h e ld  r e s p o n s ib le  f o r  th e  
d e v e lo p m e n t  o f  s t r e n g th ;  a l l  th e  a n a ly t ic a l  c h a r a c ­
te r is t ic s  m u s t  b e  c o r r e la te d  a n d 'c o n s i d e r e d  in  c o n ­
ju n c t io n  w ith  p u lp  p r o d u c t io n  c o n d i t io n s  a n d  th e  
o r ig in  o f  th e  w o o d . T h e  m a x . s t r e n g th  d e v e lo p m e n t  
in  b le a c h e d  p u lp s  is  a c h ie v e d  b y  s im u lta n e o u s ly  (a s  
f a r  a s  p o s s ib le ) ,  ( 1) r e m o v in g  th e  l ig n in  s e le c tiv e ly , 
w ith o u t  d a m a g in g  th e  c e l lu lo s e ;  (2 )  m a in ta in in g  th e  
v is c o s ity  a s  h ig h  a s  p o s s ib le ;  (3 ) r e d u c in g  th e  h e m i-  
c e l lu lo s e s  c o n te n t  to  a  le v e l c o n s is te n t  w ith  (2 ). 
I n  a d d i t io n ,  th e  m a x . s t r e n g th  o b ta in a b le  d e p e n d s  o n  
th e  m o r p h o lo g ic a l  c h a r a c t e r  o f  t h e  u l t im a te  fib re , 
a n d  in  p a r t ic u la r ,  o n  th e  p re s e n c e  o f  a  m in . p r o p o r t io n  
o f  c e ll w a ll .  [S ee  A b s t r .  6  B  (1 9 4 6 )]. j. g .

53 9 .2 1 6  : 6 7 7 .4 6  see Abstr. 345

539 .2 1 6 .1  : 677.31  156
S c a lin e ss  o f  w ool fib res . M e n k a r t ,  J . ,  a n d  S p e a r ­

m an , J .  B . Nature, Lond., 156 , 143 (Aug. 4 ,  1945 ).—  
[S ee  A b s t r .  23 8 3  (1945)].

5 3 9 .2 1 7  : 532.71  : 541 .8  see Abstr. 237

5 3 9 .2 1 7  : 6 2 1 .7 9 8 .1 5  see Abstr. 334

5 3 9 .2 1 7 .3  : 5 4 1 .1 8 3 .2  :
[6 2 1 .3 1 5 .6 1 7 .3  +  6 2 1 .3 1 5 .6 1 6 .9 6 ] 157

P e rm e a t io n  a n d  so rp tio n  o f  w a te r  v a p o u r in v a rn ish  
film s. T h o m a s, A . M .,  a n d  G e n t ,  W . L . Proc. Phys. 
Soc., Lond., 5 7 , 3 2 4 -4 9  (July, 1945). Rep. Brit. Elect. 
Allied Industr. Res. A ss ., Ref. A/T92, 19 pp. (1 9 4 4 ).—  
A n  e x p e r im e n ta l  in v e s t ig a t io n  o n  th e  m o is tu r e  p e r ­
m e a b il i ty  a n d  s o r p t io n  o f  d e ta c h e d  v a rn is h  a n d  p o ly ­
s ty re n e  film s is  d e s c r ib e d .  D e ta i l s  f o r  p r e p a r a t io n  o f  
s a m p le s  a n d  m e th o d s  o f  te s t ,  u n d e r  v a r io u s  c o n d i t io n s  
o f  v .p .  a n d  te m p .,  a r e  g iv e n . B o th  th e  p e rm e a b il i ty  a n d  
s o r p t io n  o f  th e  film s  w e re  d e te rm in e d  a t  c o n s ta n t  
m o is tu r e  c o n e s . ,  th a t  is , b y  u s in g  s t r e a m s  o f  m o is t  a i r ,  
th e  a m o u n ts  p e rm e a t in g  a n d  th e  a m o u n ts  s o rb e d  b e in g  
d ir e c t ly  w e ig h e d . In  a d d i t io n  to  m o is tu re  p e r ­
m e a b ili ty ,  s o m e  m e a s u re m e n ts  o f  th a t  o f  H 2  ancj 
C O 2 a r e  r e p o r te d .  C o n s id e ra t io n  o f  th e  e x p e r im e n ta l  
re s u l ts  s h o w s  t h a t  th e y  c a n  b e  in te r p r e te d  b y  a s s u m in g  
th a t  th e  d if fu s io n  p ro c e s s  is a n a lo g o u s  to  t h a t  o f  
s u b s ta n c e s  in  s o lu t io n .  T h e r e  is  in s u ff ic ie n t e v id e n c e  
to  s h o w  th e  e ffe c t o f  v .p . a n d  te m p , o n  th e  m o is tu r e  
p e rm e a b il i ty ,  b u t  th e  re s u l ts  f o r  C 0 2  a n d  H 2  in d ic a te  
th a t  th e  d if fu s io n  p ro c e s s  is  d e p e n d e n t  o n  th e  m ic ro -  
p h y s ic a l  p r o p e r t i e s  o f  th e  film . T h e  e ffe c t o f  s t r u c tu r e  
o n  d if fu s io n  is d is c u s s e d , a n d  th e  r e la t io n s  o f  th e  
r e s u l ts  to  th e  p ro b le m s  o f  e le c tr ic a l  in s u la t io n  a r e  
c o n s id e re d .

539 .23  : 548 .73  see Abstr. 283

5 3 9 .2 3 4  158
T e c h n iq u e s  fo r  e v a p o ra t io n  o f  m e ta ls .  O ls e n ,  L . O .,  

S m ith , C . S ., a n d  C r i t t e n d e n ,  E . C .,  J r .  J. Appl. 
Phys., 16 , 4 2 5 -3 1  (July, 1945).— T h e  e v a p o r a t io n  
b e h a v io u r  o f  34  e le m e n ts  w a s  o b s e r v e d ,  th e  re s u l ts  
b e in g  s u m m a r iz e d  f o r  e a c h  e le m e n t  a n d  th e  b e s t  
te c h n iq u e s  l is te d . W , F e ,  N i  a n d  c h r o m e l  w ire s  w e re  
u s e d  a n d  th e s e  w e re  fo r m e d  in to  c lo s e  w o u n d  c o n ic a l  
b a s k e ts  a n d  h e lic a l  c o ils .  A lu n d u m  a n d  B eO  
c ru c ib le s  fo r m e d  b y  p a in t in g  s u s p e n s io n s  o f  th e s e  
m a te r ia ls  o n  a  tu n g s te n  c o n ic a l  b a s k e t  fo llo w e d  b y  
b a k in g  a t  a  h ig h  te m p e r a tu r e  w e re  e x c e p t io n a l ly
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s a t i s f a c to r y  h e a te r s  f o r  a lm o s t  a l l  o f  th e  e le m e n ts  
s tu d ie d .

5 3 9 .2 6  159 
E le c tro n  ra d io g ra p h y  u s in g  s e c o n d a ry  (3 -ra d ia tio n

from  le ad  in te n s ify in g  sc ree n s . T a s k e r ,  H . S ., a n d  
T o w e r s ,  S. W . Nature, Loud., 156 , 50 -1  (July  14, 
1945).— R a d io g r a p h s  o f  th in  a n d  e a s ily  p e n e t r a te d  
m a te r ia ls  m a y  b e  o b ta in e d  w ith  o r d in a r y  h ig h  v o lta g e  
X -ra y s  b y  p la c in g  th e  o b je c t  b e tw e e n  a  le a d  s c re e n  
a n d  a  p h o to g r a p h ic  e m u ls io n  in  a n  X - ra y  c a s s e t te .  
T h e  s e c o n d a r y  / i - r a d ia t io n  e m it te d  f r o m  th e  le a d  g iv es  
th e  p h o to g r a p h  o n  th e  e m u ls io n . T h e  b e s t  c o n d i t io n s ,  
ty p e s  o f  p la te ,  e tc .,  a r e  d e s c r ib e d ,  a s  w e ll a s  c e r ta in  
d iff ic u ltie s  w h ic h  m a y  a r is e  in  p a r t i c u la r  c irc u m s ta n c e s .

j. w .  t . w .

53 9 .2 6  : 5 3 5 .4 2  160 
C o m p o sitio n  a n d  d iff ra c t io n  e ffe c ts  in X - ra y  m ic ro ­

ra d io g ra p h s . H u r d ,  J . M .,  L u c h t ,  C . M .,  a n d  
S m o lu c h o w s k i ,  R . Amer. Phys. Soc. (Proc., June, 
1945). Abstr. in Phys. Rev., 6 8 , 100 (Aug. 1 and  15, 
19 4 5 ).— A  fin e  g ra in  p h o to g r a p h ic  e m u ls io n  a llo w s  
th e  u s e  o f  m e d iu m  h ig h  m a g n if ic a t io n s  ( 1 0 0  t o  2 0 0 ). 
V a r ia t io n  o f  c o m p o s i t io n  b e tw e e n  v a r io u s  c o n ­
s t i tu e n ts  c a n  b e  d e te c te d  a n d  g ra d ie n ts  w ith in  a  s o lid  
s o lu t io n  o b s e rv e d . T h e  g ra d ie n ts  a r e  a lm o s t  u n ­
d e te c ta b le  b y  o th e r  m e th o d s .  D e p e n d in g  u p o n  th e  
o r ie n ta t io n  o f  a  g ra in ,  s e ts  o f  c ry s ta l lo g ra p h ic  p la n e s  
d if f ra c t  th e  r a d ia t io n  a n d  a ffe c t th e  t r a n s m i t te d  
in te n s i ty .  A lo n g  g r a in  b o u n d a r ie s ,  d a r k  a n d  l ig h t  
l in e s  a n d  s h a d o w s  a r e  o b s e r v e d  w h ic h  a r e  a ls o  
e x p l ic a b le  a s  a  d if f r a c t io n  e ffec t.

5 3 9 .2 6  : 5 4 1 .1 8 2 .0 2  161 
X - ra y  s tu d y  o f  th e  so lu tio n  o f  a lk a l i  h a lid e s  in  b o ra x

a n d  B 20 3 g la s s  sy s te m s . M a ju m d a r , S . K .,  B a n e r -  
ie e ,  B . K ,,  a n d  B a R er je e , K . Nature, Lond., 156 , 423  
(Oct. 6 , 1945).

5 3 9 .2 6 6  : 537 .531  : 53 5 .4 2  162
D iff ra c tio n  o f  X -ra y s  by  a q u e o u s  s o lu tio n s  o f  

h e x a n o la m in c  o le a te . R o s s ,  S . Amer. Phys. Soc. 
(Proc., July, 1945). Abstr. in Phys. Rev., 6 8 , 107 
(Aug. 1 and 15, 1945).— S o lu t io n s  o f  c o n c .  2 5 -9 2 %  
b y  w t. o f  s o a p  w e re  e x a m in e d .  A s  th e y  b e c o m e  m o r e  
d i lu te ,  th e  lo n g  s p a c in g  in c re a s e s  l in e a r ly  f r o m  a  v a lu e  
o f  54  a  a t  9 2 %  to  135 A a t  3 0 %  s o lu te .  T h e  v a lu e  o f  
th e  s id e - s p a c in g  is  a b o u t  4  • 6  A in d e p e n d e n t  o f  c h a n g e s  
o f  c o n c . S o lu t io n s  o f  < 6 0 %  s h o w  2 o r d e r s  o f  th e  lo n g  
s p a c in g , c o r r e s p o n d in g  to  th e  00 2  a n d  0 0 4  d if f ra c t io n  
o r d e r s .  T h e  l in e a r  r e la t io n  h o ld s  o v e r  a  ra n g e  o f  c o n c . 
i n  w h ic h  g r e a t  c h a n g e s  in  v is c o s ity  a n d  a n is o t r o p y  ta k e  
p la c e . I t  is  s h o w n  th a t  c h a n g e s  o f  v is c o s ity  a n d  g e l/s o l  
t r a n s i t io n s  in  s o a p  s o lu t io n s  a r e  d u e  to  r e a r r a n g e m e n ts  
o f  th e  p r im a r y  m ic e lle s  w ith  r e s p e c t  to  e a c h  o th e r .  
T h e  in te r n a l  s t r u c tu r e  o f  th e  m ic e lle  i t s e l f  is  m e a n w h i le  
in d e p e n d e n t ly  m a in ta in e d .  T h e  p re s e n c e  o f  la m e l la r  
m ic e lle s  in  a q u e o u s  s o lu t io n s  o f  th is  c o l lo id a l  e le c t r o ­
ly te  is  p ro v e d .

E L A S T I C I T Y  . S T R E N G T H  . R H E O L O G Y  
5 3 9 .3 /.8

53 9 .3 1 3  163
S tre sse s  in  so ils  under a  fou ndation . W e isk o p f ,  

W . H .  J. Franklin Inst., 2 3 9 , 4 4 5 -6 5  (June, 1945).—  
A n  a n a ly s is  t o  fin d  th e  s t r e s s e s  in  a  sem i- in f in ite  su b ­

s ta n c e  in  w h ic h  th e  r a t io  o f  th e  c o m p re s s io n  m o d u lu s  
to  th e  s h e a r  m o d u lu s ,  E/G, is  g r e a te r  th a n  th e  c o r ­
re s p o n d in g  r a t i o  f o r  s o lid s .  E/G  b e c o m e s  a  so il 
c o n s ta n t  w h ic h  c a n  b e  e v a lu a te d  f o r  d if f e r e n t s o ils ; 
th e  te n ta t iv e  v a lu e  f o r  s a n d  is 5 -3 5 . T h e  a n a ly s is  is 
d e v e lo p e d  f irs t f o r  p ro b le m s  in  2  d im e n s io n s  a n d  th e n  
in  3 , a n d  s o m e  a p p l ic a t io n s  to  p a r t i c u la r  lo a d in g s  a r e  
in d ic a te d .  In  t h e  a b o v e  f ie ld  th e  d is c re p a n c ie s  
b e tw e e n  th e o r y  a n d  a c tu a l  c o n d i t io n s  a r e  g re a t ,  a n d  
th e  p a p e r  is  a n  a t t e m p t  to  r e d u c e  th is  w id e  g a p .

G. E. A.
5 3 9 .3 2  : 678.1 : 6 7 7  see Abstr. 34 4

53 9 .3 7  164 
O n  th e  t r e a tm e n t  o f  d isc o n tin u itie s  in  b e a m  d e fle c tio n

p ro b le m s . K o s k o ,  E . Quart. Appl. Math., 2 ,  2 7 1 -2  
(Oct., 1944 ).— I t  is  s h o w n ' t h a t  th e  m e th o d  o f  a  
p re v io u s  p a p e r  [A b s tr .  1997 (1 9 4 5 )] is e q u iv a le n t  to  
o n e  in t r o d u c e d  m a n y  y e a r s  a g o  in  E n g la n d ,  l .  s . g .

5 3 9 .3 7  165 
O n  th e  t r e a tm e n t  o f  d is c o n tin u itie s  in b e a m  d e fle c tio n

p ro b le m s . C a in , B . S . Quart. Appl. Math., 2 ,  353 
(Jan., 1945).— C o r r e s p o n d e n c e  re la t in g  to  a  d e ta i l  in  
th e  m a th e m a t ic a l  p r o c e d u r e  in  a  p re v io u s  p a p e r  
[A b s tr .  1997 (1 9 4 5 )]. l .  s . g .

5 3 9 .3 8 5  : 6 2 1 .3 1 7 .3 9  : 6 2 0 .1 7 5 .2 2  166
T o rs io n a l v ib ra tio n  a m p litu d e s  a t '  n o n - re s o n a n t 

sp eed s . W ils o n ,  W . K . Proc. Instn Mech. Engrs, 153 
( War Emerg. Issue No. 3 ), 8 3 -1 0 8  (1 9 4 5 ).— [A b s tr .  
12 B (1946)].

539 .4 .0 1  : 5 3 9 .5 6  see Abstr. 174

5 3 9 .4 .0 1 1 .2  : 67 6  : 6 2 0 .1 7 2 .2 2 4 .1  167
F a c to r s  in flu en c in g  p a p e r  s t r e n g th .  I .  S tr e s s /s t r a in  

cu rv e s  o f  p a p e r .  G ib b o n , E . R .  Proc. Tech. Sect. 
Paper M b s ' Ass., 2 5 , 1 9 9 -2 1 0  (Dec., 1944).— [A b s tr .  
8  B  (1946)].

53 9 .4 .0 1 3  : 6 6 9 .1 4  168
Y ie ld in g  a n d  f r a c tu re  o f  m e d iu m -c a rb o n  s te e l u n d e r  

co m b in ed  s tre s s .  D a v is ,  E . A .  J. Appl. Mech., 12 , 
A 1 3 -A 2 4  (March, 1945 ).— R e s u lts  o f  c o m b in e d  s t r e s s  
te s ts  o n  a  m e d iu m -c a rb o n  s te e l  a r c  g iv e n . T h e  e ffec t 
o f  th e  s h a p e  o f  th e  te s t  s p e c im e n  a n d  th e  i s o t r o p y  o f  
th e  m a te r ia l  u p o n  th e  r u p tu r e  p r o p e r t i e s  a r e  in ­
v e s tig a te d .

5 3 9 .4 .0 1 6  : 6 6 6 .1 .0 3 7 .5  see Abstr. 336

5 3 9 .4 .0 1 6  : 6 6 6 .1 .0 3 7 .5  : 6 2 1 .3 2 6 .6 4 6 .7  169 
G la s s - to - m e ta l  s e a ls ,  w ith  p a r t ic u la r  re fe re n c e  to

c u r re n t le a d - in  se a ls  in v acu u m  d ev ices . D o u g l a s ,  
R .  W . J. Soc. Glass. Tech., 2 9 ,9 2 - 1 1 0  (April, 1945 ).—  
[A b s tr .  138 B (1946)].

5 3 9 .4 .0 1 6  : 6 6 6 .1 8 9 .3  see Abstr. 338

539 .41  =  82  170
R ig id ity .  A l e x a n d r o f f ,  A . P . Vestn. Akad. 

Nauk USSR (Nos. 7 -8 ) ,  5 1 -7  (1 9 4 4 ).— G r i f f i th s ’ 
c o n c e p t io n  o f  r ig id  b re a k d o w n  is d is c u s s e d . T h is  
e x p la in s  th e  la rg e  d is c re p a n c ie s  b e tw e e n  p ra c t ic a l  a n d  
th e o r e t ic a l  s t r e n g th s ,  a n d  is c o n f irm e d  b y  Z h u r k o v  
a n d  G r c b e n s h tc h ik o v .  H y p e r b o la e  a re  d r a w n  s h o w in g  
th e  g r a d u a l  p ro c e s s  o f  s u r f a c e  b r e a k d o w n . S te -  
p a n o f f ’s h y p o th e s is  o n  m o n o c ry s ta l  s a l t s  is c o n s id e re d .

s . s.
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5 3 9 . 5 : 6 7 9 .5 : 6 2 0 .1 7 1  171
O b je c tiv e  la b o ra to ry  te s t in g  o f  th e  p ro c e ss a b ility  o f  

e la s to m e rs .  W h it e ,  L . M ., E b e rs , E . S ., a n d  S h r iv e r ,
G . E . Industr. Engng Chem., 3 7 , 7 6 7 -9  (Aug., 1945 ).—  
[A b s tr .  3 B (1946)].

539 .501  : 655 .3  172
T h e  re la tio n s h ip  b e tw ee n  th e  rh e o lo g ic a l p ro p e r tie s  

a n d  w o rk in g  p ro p e rtie s  o f  p r in t in g  in k s . B u c h d a h l ,  
R . ,  a n d  T him m , J .  E . J. Appl._ Phys., 16 , 3 4 4 -5 0  
(June, 1945).— I t  is  s h o w n  t h a t  th e  w o r k in g  p r o p e r t i e s  
o f  a  p r in t in g  in k ,  i .e .  i ts  p e r f o r m a n c e  d u r in g  th e  
p r in t in g  o p e r a t io n ,  c a n  b e  in te r p r e te d  in  t e r m s 'o f  th e  
r h e o lo g ic a l  p r o p e r t i e s  a s  m e a s u r e d  in  a  r o ta t io n a l  
v is c o s im e te r .  D a ta  a r e  p r e s e n te d  to  s h o w  t h a t  i t  is 
n e c e s s a ry  to  d is t in g u is h  b e tw e e n  t im e -d e p e n d e n t  a n d  
t im e - in d e p e n d e n t  flo w  p h e n o m e n a .  V a r io u s  th e o r ie s  
s u g g e s te d  to  e x p la in  th e  l a t t e r  a r e  d is c u s s e d  b rie fly . 
T h e  flo w  o f  a  p r in t in g  in k  o v e r  th e  m a in  m e c h a n ic a l  
e le m e n ts  o f  a  ty p o g ra p h ic  p r in t in g  p re s s  is  a n a ly s e d  
a n d  c o r r e la te d  w ith  s im p le  flo w  p h e n o m e n a .

5 3 9 .5 0 1 :6 7 9 .5  173
A  h ig h  te m p e ra tu re ,  h ig h  p re s su re  rh e o m e te r  fo r 

p la s t ic s . N a s o n ,  H . K . J. Appl. Phys., 16 , 338^43  
(June, 1945 ).— A  m o d if ie d  B in g h a m -ty p e  rh e o m e te r ,  
d e s ig n e d  fo r  o p e r a t io n  a t  te m p e r a tu r e s  u p  to  5 0 0 ' ’f  

a n d  a t  p re s s u re s  u p  to  2  0 0 0  lb / in 2  is  d e s c r ib e d . I n t e r ­
c h a n g e a b le  o r if ic e  p la te s  p e rm it  w id e  v a r ia t io n  o f  s h e a r  
c o n d i t io n s .  W ith  th is  in s t r u m e n t  flo w  p r o p e r t i e s  m a y  
b e  s tu d ie d  u n d e r  c o n d i t io n s  a p p ro x im a t in g  th o s e  
e n c o u n te r e d  in  th e  a c tu a l  p ro c e s s in g  o f  th e r m o ­
p la s t ic s ,  e .g . b y  m o u ld in g  o r  e x tru s io n .  T y p ic a l  
re s u l ts  a r e  p r e s e n te d  f o r  c e l lu lo s e  a c e ta te ,  p o ly s ty re n e , 
a n d  p o ly v in y l r e s in  p la s t ic s ,  a n d  c o r r e la t io n  w ith  
p r a c t ic a l  e x p e r ie n c e  is  p o in te d  o u t .  T h e  in s t r u m e n t  
is  s lo w , a n d  th is  lim its  i ts  u s e f u ln e s s  f o r  o th e r  th a n  
r e s e a r c h  in v e s t ig a tio n s .

5 3 9 .5 6  : 539 .4 .01  174
S tr e n g th  o f  g la s s  a n d  d u ra tio n  o f  s tre s s in g . P r e s t o n ,

F . W . Nature, Lond., 156 , 55 (July, 1945).
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5 4 1 .1 2 2 .3  : 536 .7  : 5 3 2 .7 4  see Abstr. 41

5 4 1 .1 2 3 .0 1 2 .4  175
E q u ilib r iu m  b e tw een  so lid  fe r ro u s  c h lo rid e  a n d  

g a se o u s  h y d ro g e n  su lp h id e  a t  in te rm e d ia te  te m p e ra tu re s .  
L u k e s , J . J . ,  P r u t t o n ,  C . F . ,  a n d  T u r n b u l l ,  D . 
J. Amer. Chem. Soc., 6 7 , 6 9 7 -7 0 0  (May, 1945).— T h e  
e q u i l ib r iu m  re la t io n s h ip s  b e tw e e n  s o l id  F e C I 2 a n d  
g a s e o u s  H 2S w e re  s tu d ie d  o v e r  th e  ra n g e  6 2 0 - 7 3 3 ° k . 

P y r r h o t i t e  (a  s o l id  s o lu t io n  o f  S  in  F e S ) is  fo r m e d  in  
p re fe re n c e  to  F e S  f r o m  6 2 0 - 7 0 6 ° k , a n d  e q u i l ib r iu m  
c o n s ta n ts  w e re  d e te rm in e d  f o r  th e  r e a c t io n  F e C I2(s) +  
I ■ I 4 H 2S (g )  =  F e S , . 4 (s) +  2 H C l(g )  +  0 - 1 4 H 2(g ) 
o v e r  th is  ra n g e .  T h e  r e la t io n s h ip  l o g j o ^  =  
( — 4  32 0¡T) +  6 -7 1  a p p l ie s  f o r  th e s e  te m p s ,  w . r .  a .

5 4 1 .1 2 3 .2  : 6 6 9 .7 1 .2 6  see Abstr. 342

541 .1 2 3 .2 1  176 
T h e  sy s te m  le a d  c h lo r id e -w a te r  a t  15° to  3 5°.

G o u l d e n ,  T . P . ,  a n d  H i l l ,  L . M . J. Chem. Soc., 
4 4 7 -8  (July, 1945).— T h e  s o lu b i l i ty  o f  P b C I2  in  w a te r  
w a s  r e d e te r m in e d  f o r  th e  te m p , ra n g e  1 5 -3 5 °c ; th e  
fo llo w in g  a v e r a g e  r e s u l ts  w e re  o b ta in e d  (g  p e r  1 0 0  g 
o f  s a tu r a t e d  s o lu t io n ) :  15°, 0 -8 6 6 ; 20°, 0 -9 6 8 ;  25°,
1 -0 7 5 : 30°, 1 -1 7 9 ; 35°, 1 -2 9 8 . D e te r m in a t io n s  o f  
P b  a n d  C l in  th e s e  s o lu t io n s  s h o w e d  a  s l ig h t e x c e s s  
o f  th e  l a t t e r  e q u iv a le n t  to  a b o u t  0 -0 0 4  g  o f  P b C l2.

541 .1 2 3 .2 1  : 5 42 .48  177 
C o m p o sitio n  o f  v ap o rs  fro m  b o ilin g  b in a ry  so lu tio n s .

O h m er , D . F . ,  a n d  B e n e n a t i ,  R . F . Industr. Engng 
Chem., 3 7 , 2 9 9 -3 0 3  (March, 1945).— T h r e e  b in a ry  
s y s te m s  w e re  s tu d ie d  a t  a tm o s p h e r ic  a n d  s u b -  
a tm o s p h e r ic  p re s s u re s .  T h e  d a t a  a r e  c o r r e la te d  w ith  
o n e  a n o th e r  a n d  w ith  p u b l is h e d  v a lu e s  b y  lo g a r i th m ic  
p lo ts .

5 4 1 .1 2 3 .2 3  178
T h e  sy s te m  o c ta d e c y la m in e -a c e tic  a c id .  P o o l ,  

W . O ., H a r w o o d ,  H . J ., a n d  R a l s t o n ,  A . W . 
J. Amer. Chem. Soc., 6 7 , 7 7 5 -6  (May, 1945).— T h e  
te m p .- c o n c .  c u rv e  f o r  t h e  s y s te m  o c ta d e c y la m in e -

a c e tic  a c id  w a s  fo l lo w e d  o v e r  th e  c o m p le te  c o n c . 
ra n g e .  T h e  e x is te n c e  o f  th e  n e w  c o m p o u n d  
C 18H 37N H 2  . 2 H C 2 H 30 2, m .p . 6 0 -8 ° ,  w a s  s h o w n , 
a n d  3 m o d if ic a t io n s  o f  th is  c o m p o u n d  a n d  o f  
C 18H 37N H 2  , H C 2 H 30 2 w e re  s h o w n  to  o c c u r .

W. R. a .

541 .123 .31  179 
T h e  sy s te m  a m m o n iu m  s c le n a te -c u p r ic  s c le n a tc -

w a te r  a t  2 5 ° c .  K in g ,  G . E . ,  a n d  B ec k m a n , W . A . 
J. Amer. Chem. Soc., 6 7 , 8 5 7 -9  (May, 1945).—  
S o lu b i l i ty  r e la t io n s h ip s  a t  2 5 ° c  w e re  d e te rm in e d . 
T h e  s ta b le  p h a s e  o v e r  a lm o s t  th e  w h o le  ra n g e  o f  c o n e s ,  
is th e  d o u b le  s a l t  h y d ra te  ( N H 4 )2 S e 0 4  . C u S e 0 4  . 
6 H 2 0 .  ~ w. R. A.
5 41 .123 .31  180 

T h e  sy ste m  a n il in e -p h e n o l-w a tc r .  C ampbell, A . N .
J. Amer. Chem. Soc., 6 7 , 9 8 1 - 7  (June, 1945).— T h e  
i s o th e rm s  f o r  8 -6 °, 2 5 -4 ° ,  4 8 -0 ° ,  6 6 -3 ° ,  6 9 -6 °  
(p a r t ia l ly )  a n d  96  ■ 7 ° c  w e re  d e te rm in e d  by  c o n d u c to -  
m e tr ic  a n a ly s is  o f  th e  e q u i l ib r iu m  la y e rs .  M u tu a l  
s o lu b i l i ty  c u rv e s ,  th e  e q u i l ib r ia  w ith  s o l id  p h a s e s  
w h e re  th e y  e x is t , a n d  th e  te r n a r y  e u te c t ic s  w e re  
in v e s t ig a te d . T h e  v .p .  is o th e r m s  f o r  4 8 -0 ° ,  6 6 -3 °  
a n d  9 6 - 7 ° c  w e re  m e a s u re d  a n d  a g re e  w ith  th e  
d is t i l la t io n  c u rv e s  o b ta in e d .  T h e  e x p e r im e n ta l  d a t a  
a r e  d is c u s s e d . w .  r .  a .
541 .123 .31  181 

S o lu b ility  d a ta  fo r  th e  sy s te m  a n i l in e - to lu e n e -w a te r .
S m ith , J . C .,  a n d  D r e x e l ,  R . E . Industr. Engng 
Chem., 3 7 , 6 0 1 -2  (June, 1945).— S o lu b i l i ty  d a t a  a r e  
g iv e n  f o r  th e  t e r n a r y  s y s te m  a n i l in e - to lu e n e - w a te r  a t  
25°C. T h e  d is t r ib u t io n  b e tw e e n  o rg a n ic  a n d  a q u e o u s  
p h a s e s  is c o r r e la te d  b y  a n  e m p ir ic a l  e x p o n e n t ia l  
f u n c t io n ,  w h ic h  fits  th e  d a t a  m o re  c lo s e ly  th a n  a  
h y p e rb o l ic  f u n c t io n  o f  th e  ty p e  d e v e lo p e d  b y  V a r-  
te re s s ia n  a n d  F e n s k e  [ibid., 2 9 , 2 7 0  (1 9 3 7 )].

5 4 1 .1 2 3 .3 3  182
T h e  so lv en t e ffec t o f  lith iu m  a c e ta te  o n  z in c  a c e ta te  

in  a c e tic  a c id . G r is w o l d ,  E ., a n d  H o r n e ,  W . V. 
J. Amer. Chem. Soc., 6 7 , 7 6 3 -4  (May, 1945 ).— T h e
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s o lu b i l i ty  o f  Z n ( O A c ) 2  in  s o lu t io n s  o f  L iO A c  in  
A c O H  (c o n c . 2 - 5  to  1 2 -5  m o l .  % o f  L iO A c )  w a s  
d e te r m in e d  o v e r  th e  te m p , r a n g e  1 4 -9 5 ° c . A s  lo n g  a s  
th e  s o l id  p h a s e  is  u n s o lv a te d  Z n (O A c )2, i ts  s o lu b i l i ty  
in c re a s e s  w ith  in c re a s e d  c o n c e n t r a t io n  o f  L iO A c . 
T h e  t e r n a r y  c o m p o u n d  Z n (O A c ) 2  . 2 L iO A c  . 4 A c O H  
is  d e s c r ib e d .  S im ila r i t ie s  in  th e  e ffe c ts  o f  L iO A c  a n d  
o f  N a  a n d  N H 4  a c e ta te s  a r e  d is c u s s e d  a s  a r e  a ls o  th e  
d if f e r e n c e s  in  th e  b e h a v io u r  o f  L iO A c  a n d  L i N 0 3. 
T h e  o b s e r v e d  s o lv e n t  e ffec t is  a s c r ib e d  m a in ly  to  
sp ec if ic  c h e m ic a l  re a c t io n ,  a n a la g o u s  to  th e  e f fe c t o f  
s t r o n g  b a s e s  in  a q u e o u s  s o lu t io n s  u p o n  Z n ( O H ) 2 .

w . R. A.
5 4 1 .1 2 4 :5 4 1 .1 8 3 .0 2 2  183

R e a c tio n s  in m o n o la y e rs .  R ideal, E. K. J. Chem. 
Soc., 4 2 3 -8  (June, 1945).— T h e  L iv e r s id g e  l e c tu r e  in  
w h ic h  a  re v ie w  is  g iv e n  o f  th e  c h e m ic a l  b e h a v io u r  o f  
th e  o r ie n ta te d  m o n o la y e r  o f  th e  b o u n d a r y  s ta te  w ith  
r e f e re n c e  to  its  im p o r ta n c e  in  b io lo g ic a l  p ro c e s s e s ,  
m e th o d s  o f  fo llo w in g  c h e m ic a l  c h a n g e s  a t  th e  i n t e r ­
fa c e , th e  e ffe c t o n  th e  r e a c t io n  v e lo c ity  o f  a l te r in g  th e  
m o le c u la r  o r ie n ta t io n  b y  e x p a n s io n  o r  c o m p re s s io n  o f  
th e  m o n o la y e r s ,  a n d  th e  in f lu e n c e  o f  a l te r a t io n s  in  th e  
e n e r g y  o f  a c t iv a t io n  o r  th e  e n t r o p y  a n d  th e  s te r ic  
f a c to r  o n  th e  r e a c t io n  v e lo c ity . n . m . b.
5 4 1 .1 2 4  : 5 4 2 .9 5 2  : 5 4 1 .1 8 2 .4  see Abstr. 2 0 8 , 209

5 4 1 .1 2 4 :7 7 .0 1 2  184
T h e  c h a rg e  e ffec t in  r e la t io n  to  th e  k in e tic s  o f  p h o to ­

g ra p h ic  d e v e lo p m en t. I .  T h e  g e n e ra l  e ffec t. I I .  T h e  
in d u c tio n  p e rio d . James T . H. J. Franklin Inst. 
2 4 0 , 1 5 -2 4  (July), 8 6 -9 6  (Aug., 1945).— T h e  c h a r g e  
b a r r ie r  p r o te c t in g  th e  g r a in  s u r f a c e  d o e s  n o t  p la y  
th e  f u n d a m e n ta l  rô le  o n c e  s u p p o s e d  in  th e  m e c h a n is m  
o f  d e v e lo p m e n t ,  a l th o u g h  i t  m o d if ie s  t h e  k in e t ic s  o f  
d e v e lo p m e n t  b y  io n ic  a g e n ts .  T h e  e ffe c tiv e n e s s  o f  th e  
c h a r g e  b a r r i e r  in  p r o te c t in g  th e  g ra in  s u r fa c e  f r o m  
c o n ta c t  w ith  th e  d e v e lo p e r  io n s  d e p e n d s  b o th  u p o n  
th e  m a g n i tu d e  o f  th e  e le c tr ic  p o te n t i a l  a n d  th e  io n ic  
c h a r g e .  T h e  k in e t ic  e ffe c ts  n o w  in v e s t ig a te d  fa l l  in to  
tw o  s o m e w h a t  o v e r la p p in g  g ro u p s :  (1 ) T h o s e  p r o ­
d u c e d  p r im a r i ly  b y  a  g e n e r a l  a c t io n  o r  b y  a  g e n e r a l  
c h a n g e  in  th e  m a g n i tu d e  o f  th e  b a r r i e r .  T o  th is  
g ro u p  b e lo n g :  th e  a c c e le ra t in g  a c t io n  w h ic h  n e u t r a l  
s a l t s  u n d e r  c e r ta in  c o n d i t io n s  e x e r t  u p o n  d e v e lo p m e n t;  
th e  a c c e le ra t in g  a c t io n  o f  s o m e  d y e s  s u c h  a s  p h e n o -  
s a f r a n in  a n d  p in a c y a n o l;  a n d  th e  v a r ia t io n  in  th e  
r e la t iv e  r a te s  o f  d e v e lo p m e n t  b y  a g e n ts  o f  s im ila r  
s t r u c tu r e  b u t  d if f e r e n t  c h a r g e .  (2 ) T h o s e  w h ic h  
o r ig in a te  f r o m  a  lo c a liz e d  c h a n g e  in  th e  b a r r ie r  
o c c u r r in g  in  th e  v ic in ity  o f  th e  g ro w in g  s i lv e r  s p e c k s . 
I n  th is  g r o u p  b e lo n g  th e  in d u c t io n  p e r io d  in  d e v e lo p ­
m e n t  a n d  v a r io u s  e ffe c ts  d e r iv e d  f r o m  th e  in d u c t io n  
p e r io d  s u c h  a s  th e  in c re a s e  in  e m u ls io n  s p e e d  ( f o r  
in c o m p le te  d e v e lo p m e n t)  o b ta in e d  w h e n  s u lp h i te  is 
a d d e d  to  s o lu t io n s  o f  c h a r g e d  a g e n ts ,  th e  e x ce s s iv e ly  
h ig h  c o n t r a s t  o b ta in e d  u n d e r  c e r ta in  c ir c u m s ta n c e s  
w h e n  d e v e lo p m e n t  is  c a r r ie d  o u t  in  a  c a u s t ic  h y d ro -  
q u in o n e  s o lu t io n  in  th e  a b s e n c e  o f  s u lp h i te ,  a n d  th e  
s p e c ia l  p r o p e r t i e s  o f  c e r ta in  c o m p le x  d e v e lo p e r s .

H. H. HO.
5 4 1 .1 2 4 :7 7 .0 1 2  ' 185

T h e  c h a rg e  e ffec t in  r e la t io n  to  th e  k in e tic s  o f  p h o to ­
g ra p h ic  d e v e lo p m en t. I I I .  T h e  a b n o rm a l b e h av io u r o f  
su lp h ite - f r e e  c a u s tic  h y d ro q u in o n e  d e v e lo p ers . James,

T . H .  J. Franklin Inst., 2 4 0 , 2 2 9 -4 0  (Sept., 1945).—  
T h is  p a p e r  d e a ls  o n ly  w ith  re s u l t s  o b ta in e d  w ith  th e  
s im p le  c a u s t ic  h y d r o q u in o n e  d e v e lo p e r  u s e d  in  c o m ­
b in a t io n  w ith  p o s i t iv e - ty p e  p h o to g r a p h ic  film s. I t  is 
s h o w n  t h a t  th e  a b n o r m a l  c h a r a c te r is t ic s  a r e  t h e  re s u l t  
o f  lo c a liz e d  c h a n g e s  in  t h e  m a g n itu d e  o f  th e  c h a r g e -  
b a r r i e r  s u r r o u n d in g  th e  s i lv e r  h a l id e  g ra in ,  a n d  th a t  
a  v a r ia t io n  in  th e  in d u c t io n  p e r io d s  o f  d e v e lo p m e n t  
o f  th e  in d iv id u a l  g ra in s  is in v o lv e d . T h e  p h o to ­
g ra p h ic  m a te r ia ls  '  e m p lo y e d  c o n ta in e d  n o  o p t ic a l  
s e n s i t iz e r ,  a n d  th e  a b n o r m a l  c h a r a c te r is t ic s  o f  th e  
s u lp h i te - f r e e  h y d r o q u in o n e  d e v e lo p e r  w e re  m o s t  
n o t ic e a b le  w h e n  th e  d e v e lo p in g  a g e n t  w a s  u s e d  in  a  
c a u s t ic  s o lu t io n  c o n ta in in g  p o ta s s iu m  b ro m id e ;  
o p t im a l  r e s u l ts  w e re  o b ta in e d  w ith  a  s o lu t io n  o f  
h y d r o q u in o n e  (0 -0 0 5 m ), p o ta s s iu m  h y d ro x id e  
(0  05m ) a n d  p o ta s s iu m  b ro m id e  ( 0 - 0067m ). A b ­
n o r m a l  d e v e lo p m e n t  c o u ld  a ls o  b e  o b ta in e d  w ith  
c e r ta in  o th e r  s u lp h i te - f r e e  d e v e lo p e r s  s u c h  a s  c h lo ro -  
h y d r o q u in o n e ,  b r o m o h y d r o q u in o n e ,  a n d  p -h y d r o x y -  
p h e n y lg ly c in e .  A  c o n n e c t io n  b e tw e e n  th e  p e c u l ia r i ty  
o f  th e  c a u s t ic  h y d r o q u in o n e  d e v e lo p m e n t  a n d  th e  
o x id a t io n  p r o d u c t  fo r m e d  is  d e m o n s t r a te d .  R e s o r -  
c in o l  is  le s s  e ffic ie n t th a n  s u lp h i te  in  e l im in a t in g  th e  
q u in o n e  fo r m e d  d u r in g  d e v e lo p m e n t .  In  th e  a b s e n c e  
o f  b ro m id e ,  d e v e lo p m e n t  p ro c e e d s  to  a  w e ll-d e fin e d  
m a x im u m . T h e  m o re  s ta b le  h o m o lo g u e s  o f  q u in o n e  
a r e  m u c h  le ss  e ffe c tiv e  th a n  q u in o n e  i t s e l f  in  a c c e le ra t­
in g  d e v e lo p m e n t  b y  th e i r  h y d r o q u in o n e s ,  a n d  th is  
s u g g e s ts  th a t  th e  d i s m u ta t io n  p r o d u c t  is  a t  le a s t  th e  
m o r e  im p o r ta n t  a c c e le r a to r .  h . h . h o .

54 1 .1 2 4 .7  186
C o llls io n a l d e a c tiv a tio n  o f  e x c i te d  e th y le n e  m o le cu les . 

L ine, D .,  a n d  L eR o y , D . J .  J. Chem. Phys., 13 , 
3 0 7 -8  (July, 1945).

54 1 .1 2 7  187
T h e  d is so c ia tio n  c o n s ta n ts  o f  so m e  sy m m e tr ic a l ly  

d is u b s ti tu te d  d ip h en y lse len iu m  d ib ro m id e s . M c C ul­
l o u g h , J .  D .,  a n d  E c k e r s o n, B . A . J. Amer. Chem. 
Soc., 6 7 , 7 0 7 -8  (May, 1945).— C o n s ta n t s  f o r  th e  
d is s o c ia t io n  o f  a  n u m b e r  o f  s y m m e tr ic a l ly  d i ­
s u b s t i t u te d  d ip h e n y ls e le n iu m  d ib ro m id e s  in to  th e  
s u b s t i tu te d  P h 2S e  a n d  B r 2  w e re  d e te r m in e d  s p e c t ro -  
p h o to m e tr ic a l ly ,  a n d  v a lu e s  f o r  th e  h e a ts  o f  d is s o c ia ­
t io n  o f  th e  p - C l ,p - B r  a n d  p -M e  c o m p o u n d s  c a lc u la te d .  
T h e  d is s o c ia t io n  is  s e n s it iv e  to  c h a n g e s  in  e le c t r o n  
d e n s i ty  a b o u t  th e  S e  a to m .  T h e  p lo t  o f  t h e  lo g s  o f  th e  
d is s o c ia t io n  c o n s ta n t s  a g a in s t  th e  s u b s t i t u t io n  c o n ­
s ta n t s  (a v a lu e s )  o f  H a m m e t t  is l in e a r .  M o la r  
e x t in c t io n  c o e ff ic ie n ts  f o r  s e v e ra l  d ib ro m id e s  a n d  th e  
c o r r e s p o n d in g  s e lc n id e s  a r e  lis te d . w .  r . a .

5 4 1 .1 2 7 :5 3 9 .1 5 5 .2  188
K in e tic s  o f  th e  iso to p ic  e x c h a n g e  r e a c t io n  b e tw ee n  

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 . B r a n d n e r , 
J .  D . ,  a n d  U rey, H . C . J. Chem. Phys., 13 , 3 5 1 -6 2  
(Sept., 1945).— T h e  r a t e  o f  e x c h a n g e  o f  th e  C 13 
i s o to p e  b e tw e e n  C O  a n d  C 0 2  w a s  s tu d ie d .  I t  w a s  
fo u n d  to  b e  a  s u r f a c e  c a ta ly z e d  r e a c t io n  o n  q u a r tz ,  
A u  a n d  A g  s u r fa c e s .  W ith in  th e  l im its  o f  e x p e r i­
m e n ta l  e r r o r ,  w h ic h  a r e  r a t h e r  la rg e  b e c a u s e  o f  c h a n g e  
o f  s u r fa c e  a c t iv ity ,  th e  r e a c t io n  is in d e p e n d e n t  o f  
p r e s s u r e  a n d  c o m p o s i t io n  o f  th e  g a s  m ix tu r e .  T h e  
e x c h a n g e  is  a c c e le ra te d  b y  H 2  o r  w a te r  v a p o u r .  0 2  

p r o d u c e s  a  r a p id  in i t ia l  e x c h a n g e  a t t r i b u t e d  to  a  c h a in
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p ro c e s s  o f  o x id a t io n  o f  C O , b u t  is  w i th o u t  e ffec t o n  
th e  s u b s e q u e n t  e x c h a n g e . I s o to p e  e x c h a n g e  ta k e s  
p la c e  w ith  a  v e lo c ity  c o n v e n ie n t  f o r  s tu d y  a r o u n d  
9 0 0 °c , a n d  a t  th is  te m p e r a tu r e  th e  a p p a r e n t  e n e rg y  o f  
a c t iv a t io n  is a b o u t  lO O k c a l. S e v e ra l m e c h a n is m s  
f o r  th e  e x c h a n g e  o f  C 13 w e re  e x a m in e d . O n e  o f  th e m  
a c c o u n ts  f o r  th e  e x p e r im e n ta l  d a t a  a n d  a s s u m e s  th e  
p re s e n c e  o f  H  a n d  O H  m o le c u le s  ( o r  o th e r  a c t iv a te d  
fo r m s  o f  [12  a n d  H 2 0 )  o n  th e  s u r f a c e  w ith  th e  c o n ­
d i t io n  t h a t  t h e  to ta l  a m o u n ts  o f  th e s e  m o le c u le s  is 
c o n s ta n t .

5 4 1 .1 2 7  : 5 4 2 .9 5 2  see Abstr. 244

5 4 1 .1 2 7  : 5 4 2 .9 5 2 .6 /.7  189 
N o te  on  th e  k in e tic s  o f  sy s te m s  m a n ife s tin g  s im u l­

ta n e o u s  p o ly m e riz a tio n -d e p o ly m e riz a tio n  p h e n o m e n a .
B l a t z ,  P . J . ,  a n d  T o b o ls k y ,  A . V . J. Phys. Client., 
49, 7 7 -8 0  (March, 1945).

5 4 1 .1 2 7 .2 :6 1 4 .4  190
T h e  law  o f  m a ss  a c t io n  in  e p id em io lo g y . I I .  W ils o n ,

E . B ., a n d  W o r c e s t e r ,  J . Proc. Nat. Acad. Sci., 
Wash., 3 1 , 1 0 9 -1 6  (April, 1945).— A  c o n t in u a t io n  o f  

e a r l i e r  w o r k  [A b s tr .  2 4 6 2  (1 9 4 5 )]. O s c il la t io n s  in  
e p id e m ic s  a r e  c o n s id e r e d  a n d  a p p l ic a t io n  is m a d e  to  
s o m e  s ta t i s t ic a l  d a t a  c o n c e rn in g  m e a s le s  in  th e  U .S .A .

l. s. o.
5 4 1 .1 2 7 .3  : 5 3 7 .5 2  191

“ Z e r o  o r d e r ”  re a c t io n s  u n d e r  e le c tr ic  d is c h a rg e . 
J o s m ,  S . S . Cnrr. Sci., 14, 175 (July, 1945).

E L E C T R O C H E M I S T R Y  5 4 1 .1 3

5 4 1 .1 3 2  192 
N o rm a l  a n d  co m p le x  io n iz a tio n  o f  o rg a n ic  m o lecu les

in  so lv en t s u lp h u ric  a c id .  I .  M e th y l ,  2 ,4 ,6 , - t r im e th y l- 
b e n z o a te ;  o -b e n z o y lb e n zo ic  a c id  a n d  i ts  n o rm a l an d  
p s eu d o -m e th y l e s te r s .  N e w m a n , M . S .,  K u i v i la ,
H . G ., a n d  G a r r e t t ,  A . B . J. Amer. Client. Soc., 
6 7 , 7 0 4 -6  (May, 1945 ).— T h e  v a n ’t  H o f f  i f a c to r s  
o f  m e th y l  2 ,4 ,6 ,- t r im e th y lb e n z o a te ,  o -b e n z o y lb e n z o ic  
a c id ,  a n d  i t s 'n o r m a l  a n d  p s e u d o - M e  e s te r s  in  s o lv e n t  
H 2 S 0 4  w e re  d e te r m in e d  c ry o s c o p ic a lly ,  a n d  c o r ­
r e s p o n d  c lo s e ly  w ith  th e  p r e d ic te d  v a lu e s  o f  5, 4 , 2 
a n d  5, re s p e c tiv e ly . T h e  th e o re t ic a l  c o n s id e ra t io n s  
le a d in g  to  th e  p r e d ic te d  v a lu e s  a r e  d is c u s s e d , w . r .  a .

54 1 .1 3 2 .3  193
A n  im p ro v ed  g la s s  e le c tro d e  ce ll a s se m b ly . C o a te s ,

G . E . J. Chem. Soc., 4 8 9 -9 0  (July, 1945).

54 1 .1 3 3  194 
T h e  e le c tr ic a l  c o n d u c ta n c e  o f  a q u e o u s  so lu tio n s .

I I .  L i th iu m , so d iu m  a n d  p o ta s s iu m  p e rc h lo ra te s  a t  25°C . 
J o n e s , J .  H .  J. Amer. Chem. Soc., 6 7 , 8 5 5 -7  (May, 
19 4 5 ).— T h e  e le c tr ic a l  c o n d u c ta n c e s  a n d  th e  d e n s it ie s  
o f  a q u e o u s  s o lu t io n s  o f  L i, N a  a n d  K  p e r c h lo r a te s  
w e re  d e te rm in e d  a t  2 5 °  o v e r  th e  r a n g e  o f  c o n c e n t r a ­
t io n  0  0 0 0 5  to  0 -1  m o la r .  U s in g  th e  k n o w n  c o n ­
d u c ta n c e s  o f  th e  c a t io n s  th e  m o b il i ty  o f  th e  p e r c h lo r a te  
io n  w a s  c a lc u la te d .  w .  r .  a .

5 4 1 .1 3 3  : 53 2 .1 3 3  195 
T h e  a p p lic a tio n  o f  S to k e s ’ law  to  th e  e le c tr ic a l  c o n ­

d u c tiv ity  o f  o rg a n ic  io n s . G o n ic k ,  E . Amer. Phys. 
Soc. (Proc., July, 1945). Abstr. in Phys. Rev., 6 8 , 105 
(Aug. 1 and 15, 1945).— T h e  a p p l ic a t io n  o f  S to k e s ’ 
l a w  t o  t h e  io n ic  c o n d u c ta n c e s  o f  u n iv a le n t  io n s  le a d s

to  th e  fo llo w in g  e q u a t io n  f o r  A, th e  l im it in g  e q u iv a le n t  
c o n d u c ta n c e  o f  t h e  io n s

A =  (e .9 6  50 0  X 1 0 7) / 677i j r  . . .  (1

T h is  e q u a t io n  is  s h o w n  to  b e  a p p l ic a b le  to  o rg a n ic  
io n s ,  a n d  th e  e ffe c tiv e  r a d iu s ,  r, is  s h o w n  to  b e  oc 
a  f r a c t io n a l  p o w e r  o f  th e  n u m b e r  o f  C  a to m s  c o n ­
ta in e d  in  th e  io n s ,  p r o v id e d  n o n e  o f  th e s e  is  a  s u b ­
s t i tu te d  C , th e  v a lu e  o f  th is  f r a c t io n a l  p o w e r  d e p e n d in g  
o n  th e  ty p e  o f  io n .  F r o m  E q .  (1) e q u a t io n s  a r e  
d e v e lo p e d  f ro m  w h ic h  th e  v a n  d e r  W a a ls  r a d iu s  o f  
th e  C H 2  r a d ic a l  a n d  s u b s t i t u te d  m e th y le n e s  m a y  b e  
c a lc u la te d .  T h e  v a lu e  f o r  t h e  C H 2  r a d ic a l  a g re e s  w ith  
t h a t  f r o m  c ry s ta l lo g ra p h ic  d a ta .  A n  e q u a t io n  is 
d e v e lo p e d  b y  w h ic h  th e  l im it in g  e q u iv a le n t  c o n ­
d u c ta n c e s  o f  o rg a n ic  io n s  c a n  b e  c a lc u la te d .  T h e  
m e th o d  a p p l ie s  to  io n s  c o n ta in in g  u n s a tu r a t e d  l in k a g e s  
a n d  s u b s t i t u te d  m e th y le n e s  a n d  to  s a tu r a t e d ,  u n ­
s u b s t i t u te d  io n s .  T h e  c o n d u c t iv i ty  o f  th e  h e x a n o la m -  
m o n iu m  io n  is c a lc u la te d  a n d  is  fo u n d  to  a g re e  w ith  
th e  e x p e r im e n ta l  v a lu e .

541 .1 3 3  =  4  196
C o n d u c tiv ity  o f  so m e  m ix tu re s  o f  m in e ra l  a c id s  

R O 3I I 3 a n d  o f  o rg a n ic  p o ly h y d ro x y -d e r iv a tiv e s . 
K o h l e r ,  P . Arch. Sci. Phys. Nat., 2 6 , 1 5 7 -7 9  (Scpt.- 
Oct.), 183—9 4  (Nov.-Dee., 1944).— S e c tio n  I I  d e a ls  
w ith  th e  in d iv id u a l p r o p e r t i e s  o f  th e  v a r io u s  c o m ­
p o u n d s  s tu d ie d ,  v iz . a lu m in iu m  h y d ro x id e ,  b o r ic  a c id ,  
a r s e n io u s  a n d  a n t im o n io u s  a c id s  a n d  v a r io u s  o rg a n ic  
s u b s ta n c e s ,  a n d  a ls o  w ith  d e ta i ls  o f  th e  e x p e r im e n ta l  
w o r k  u n d e r ta k e n  w ith  th e m . S e c tio n  I I I  d e s c r ib e s  
a n d  d is c u s s e s  th e  v a r ia t io n s  o f  c o n d u c t iv i ty  o f  
m ix tu r e s  o f  a lu m in iu m  h y d ro x id e  w ith  p o ly h y d ro x y  
o rg a n ic  r e a g e n ts  s u c h  a s  g ly c e r in e ,  g ly c o l, m a n n ite ,  
g lu c o s e ,  la c t ic  a n d  p y ru v ic  a c id s  a n d  c a te c h o l .  
S e c tio n  IV  e x te n d s  th e  w o r k  to  m ix tu r e s  o f  b o r ic ,  
p h o s p h o r o u s ,  a r s e n io u s  a n d  a n t im o n io u s  a c id s  a n d  
a lu m in iu m  h y d ro x id e  w ith  la c t ic  a n d  p y ru v ic  a c id s , 
g lu c o se , a c e to a c e t ic  e s te r ,  c a te c h o l  a n d  p y ro g a ilo l .  
12 ta b le s  o f  d a ta  a r e  in c lu d e d . S e c tio n  V  d iscu sse s  
th e  b e h a v io u r s  o f  th e  re a g e n ts  R O 3H 3 , w h ic h  a r e  
i l lu s t r a te d  b y  4 4  d ia g ra m s ,  e .g . th e  re v e rs e  e ffec t o f  
a lu m in iu m  h y d ro x id e  to  th a t  o f  b o r ic  a c id ,  t h e  
d ih y d ro x y - a c t io n  o f  p h o s p h o r o u s  a c id , a n d  v a r io u s  
c o m p le x  fo r m a t io n s  w h ic h  a r is e  in  th e  m ix tu re s .

H . H. HO.

5 4 1 .1 3 3 .0 8  : 6 2 1 .3 1 7 .3 3 .0 8 2 .7 5  : 6 2 1 .3 9 6 .6 1 5  197
A  dev ice  fo r  in d ic a tin g  sm a ll c h a n g e s  in  e le c tro ly tic  

re s is ta n c e . . B la k e ,  G . G . J. Sci. lustrum., 2 2 ,
1 7 4 -6  (Sept., 1945).— V a r ia t io n s  in  t h e  “Q"  o f  a n  
o s c i l la to r  o c c u r  w h e n  a  re s is ta n c e  c a p a c i t iv e ly  c o u p le d  
in  p a r a l l e l  to  i t  is  v a r ie d .  U s in g  th is  e ffe c t, d if f e r e n c e s  
in  t h e  e le c tr o ly t ic  re s is ta n c e  o f  s o lu t io n  c o n c e n t r a ­
tio n s  a r e  d e te rm in e d  b y  a  z e r o - s h u n te d  ¿ ¿ -am m ete r  in  
th e  p la te - c u r r e n t  fe e d . C u rv e s  a r e  g iv e n  f o r  a  l iq u id  
c o lu m n  o f  fix ed  d im e n s io n s  f o r  tw o  s o lu te s  s h o w in g  
v a r ia t io n  o f  s o lu t io n  c o n e s ,  w ith  c o r r e s p o n d in g  p la te -  
c u r r e n t  v a r ia t io n s ;  t h e r e  is a  c r i t ic a l  r e s is ta n c e  v a lu e  
b e y o n d  w h ic h  e n e rg y  lo s s e s  d im in is h .  B y  s u i ta b le  
s p a c in g  b e tw e e n  e le c tr o d e s  o n  th e  o u ts id e  o f  a  g lass , 
tu b e  f i l le d  w i th  t h e  s o lu t io n  u n d e r  te s t ,  th e  s a m e  v a lu e  
o f  th e  p la te - c u r r e n t  is o b ta in a b le  f o r  a n y  s o lu t io n .  
A n  a p p l ic a t io n  is  d e s c r ib e d  fo r  in d ic a t in g  c h a n g e s  in  
th e  e le c tr o ly t ic  r e s is ta n c e  o f  a  s o lu t io n  f lo w in g  th r o u g h  
a  p ip e  s y s te m . W h e n  s u ff ic ie n t c h a n g e  ta k e s  p la c e  i n

21
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th e  c o n c . a  r e la y  o p e r a te s ,  th e  l iq u id  flo w  is  s to p p e d  
a n d  a  c a l l-b e l!  r in g s .  A  n e w  ty p e  o f  r e la y  a n d  flo w - 
c o n t r o l  v a lv e  a r e  d e s c r ib e d .

5 4 1 .1 3 4  198 
T h e  f ir s t  io n iz a tio n  o f  c a rb o n ic  a c id  in a q u eo u s  s o lu ­

tio n s  o f  so d iu m  ch loride. H a r n e d ,  H . S ., a n d  B o n n e r ,
F . T . J. Amer. Client. Soc., 6 7 , 10 2 6 —31 {June, 
1945).— E .m .f .s  o f  th e  c e l ls  H 2, C O zlN aH C O jC M q ), 
N a C l( « i2), C O j( m 3) |A g C l- A g  w e re  d e te rm in e d  a t  
5° in te r v a ls  f r o m  0  to  50°, a n d  a t  5 c o n s t .  N a C l  
c o n e s .,  a n d  f ro m  th e s e  th e  io n iz a t io n  fu n c t io n s  
m H  . w HC03/« ;CCh o r  K ^ ,  w e re  c a lc u la te d  f ro m  

0  to  1m N a C l  c o n c . E q u a t io n s  f o r  c a lc u la t in g
a s  a  f u n c t io n  o f  te m p e r a tu r e  w e re  d e r iv e d  a n d  b y  th e i r  
u s e  th e  f re e  e n e rg y , h e a t  c o n te n t ,  h e a t  c a p a c i ty ,  a n d  
e n t r o p y  o f  io n iz a t io n  m a y  b e  e v a lu a te d .  E q u a t io n s  
v a l id  f r o m  0 - 5 0 ° c  a n d  0-1m , a r e  g iv e n  b y  m e a n s  o f  
w h ic h  [ —lo g  [ — lo g  Ar(s)], th e  m o la li t ie s ,
mH a n d  mC02, a n d  th e  a c t iv i ty  c o e ff ic ie n ts , 

Z h Z h c O j /Z c c ^  c a n  b e  c a lc u la te d .  E s t im a te s  o f  th e  
a c c u ra c y  o f  th e s e  c o m p u ta t io n s  in  s o lu t io n s  c o n ta in in g  
b o th  N a H C O j  a n d  N a C l  w e re  m a d e .  w .  r .  a .

5 4 1 .1 3 4  • 199
P o la ro g r a p h ic  re d u c tio n  p o te n tia ls  o f  q u a te rn a ry

a m m o n iu m  ions . V a n  R y s s e lb e r g h e ,  P .,  a n d  
M cG ee, J. M . J. Amer. Chem. Soc., 6 7 , 1 0 3 9 -4 0  
{June, 1945).— P o la r o g r a p h ic  r e d u c t io n  w a s  s tu d ie d  
u s in g  N M e 4 B r a s  s u p p o r t in g  e le c tr o ly te .  T h e  
a c c u r a te ly  d e te rm in e d  l im it in g  t a n g e n t  p o te n t ia l  f o r  
t h e  r e d u c t io n  o f  th e  N M e 4  is  - 2 - 9 3  ±  0 -0 3  V  vs. th e  
s a tu r a t e d  H g 2 C I2  e le c tr o d e .  T h e  r e d u c t io n  p o te n t ia l  
o f  th e  m o s t  re d u c ib le  g r o u p  in  u n s y m m e tr ic a l  io n s  is 
a f fe c te d  b y  th e  p re s e n c e  o f  th e  o th e r  g ro u p s .  T h e  
r e d u c t io n s  s tu d ie d  p r o b a b ly  r e s u l t  in  th e  f o r m a t io n  o f  
a n  a m in e  a n d  a  h y d r o c a r b o n  in  t h e  c a s e  o f  th e  
te t r a - a lk y la m m o n iu m  io n s ,  E tO H  in  th e  c a s e  o f  
c h o l in e ,  a n d  E tO A c  in  th e  c a s e  o f  a c e ty l  c h o l in e .

W . R . A.

54 1 .1 3 4  ■ 20 0
T h e  s ta n d a rd  e le c tro d e  p o te n tia l  o f  m a g n e s iu m .

C o a te s ,  G . E . J. Chem. Soc., 4 7 8 -9  {July, 1945 ).—  
T h e  s ta n d a r d  e le c t r o d e  p o te n t i a l  ( E0) o f  M g  h a s  a n  
im p o r ta n t  b e a r in g  o n  th e  v a r io u s  p r o p o s e d  c o r ro s io n  
m e c h a n is m s .  A  n e w  v a lu e , - 2 - 3 7 5  ±  0 -0 0 5  v o l ts ,  
h a s  n o w  b e e n  c a lc u la te d  f r o m  p r e c is e  th e r m a l  d a ta  
a n d  f r o m  th e  a c t iv ity  p r o d u c t  o f  M g (O H )2.

541 .1 3 5  : 5 3 9 .1 5 5 .2  see Abstr. 128

5 4 1 .1 3 5  : 5 4 5 .8 4  : 541 .1 8 3  see Abstr. 211

5 4 1 .1 3 5 .6  : 54 5 .3 7  see Abstr. 25 2

5 4 1 .1 3 8 :6 2 1 .3 5 7 .7  201
I h e  e le c tro d ep o s itio n  o f  e le m e n t 4 3  a n d  th e  s ta n d a rd  

p o te n tia l  o f  th e  re a c t io n  M a - M a 0 4 ~ .  F l a g g ,  J. F .,  
a n d  B le id n e r ,  W . E . J. Chem. Phys., 13 , 2 6 9 -7 6  
{July, 1945).— T h e  e le m e n t  w a s  o b ta in e d  in  a n  
o x id iz e d , a n io n ic  fo rm  by  t r e a tm e n t  w ith  H N 0 3 a n d  
H 2 S 0 4 . It w a s  d e p o s i te d  e lc c tr o ly t ic a l ly  o n  a  P t 
c a th o d e ,  w ith  r e d u c t io n  to  th e  m e ta l  v e ry  p ro b a b ly  
th e  p r in c ip a l  p ro c e s s .  N o  a n o d ic  d e p o s i t io n  w as  
o b s e r v e d .  T h e  d e p o s i t io n  p o te n t ia l  f o r  th e  m e ta l  
f r o m  i ts  a n io n ic  fo r m  is  - 0 - 1 4 6 V  vs. t h e  n o r m a l

h y d ro g e n  e le c t r o d e  in  a  s o lu t io n  o f  p H  2 -3 6 . T h is  
c o r r e s p o n d s  to  a  s t a n d a r d  e le c tr o d e  p o te n t i a l  o f  
— 0 -4 1  V  f o r  th e  p ro c e ss :

M a  +  4 H 20  =  M a 0 4~  +  8 H +  - f  le.
T h e  a n io n ic  fo r m  o f  th e  e le m e n t  is  r e d u c e d  a n d  
re m o v e d  f ro m  s o lu t io n  b y  th e  m e ta ls  Z n ,  F e ,  N i,  
S n , P b ,  C u ,  H g . H C 1 a n d  S n C l2  r e d u c e  th e  a n io n  
to  a  c a t io n .

54 1 .1 3 8 .2  : 6 2 0 .1 9 3 .7  202
H y d ro g e n  o v e rv o lta g e  a s  a  f a c to r  in  th e  c o rro s io n  o f  

m e ta llic  co u p le s . L e B r o c q ,  L . F . ,  a n d  C o c k s ,  H . C . 
Nature, Loud., 1 5 6 , 5 3 6  (Nov. 3 , 1945).

P H O T O C H E M I S T R Y  54 1 .1 4

5 4 1 .1 4 4  .  203
T h e  m e rc u ry -p h o to se n s itiz e d  re a c t io n s  o f  iso b u ta n e .

D a r w e n t ,  B . d e  B ., a n d  W in k le r ,  C . A . J. Phys. 
Chem., 4 9 , 1 5 0 -6 4  {March, 1945).— In v e s t ig a t io n s  o f  
th e  H g -p h o to s e n s i t i z e d  r e a c t io n s  o f  i s o b u ta n e  s h o w  
th a t  th e  p ro d u c ts  a r e  a lm o s t  e n t i r e ly  H ,  o c ta n e s ,  
d o d e c a n e s  a n d  h ig h e r  p a ra f f in  h y d ro c a rb o n s ,  w ith  
o n ly  s m a l l  a m o u n ts  o f  C H 4  a n d  h y d r o c a r b o n s  l ig h te r  
th a n  o c ta n e .  T h e  r e a c t io n  r a te  a n d  n a tu r e  o f  th e  
p ro d u c ts  a r e  in d e p e n d e n t  o f  th e  w o rk in g  p re s s u re  o f  
th e  h y d r o c a r b o n  a t  a l l  te m p e r a tu r e s  in v e s t ig a te d . 
T h e  r e a c t io n  t e m p e r a tu r e  h a s  l i t t l e  in f lu e n c e  o n  th e  
r e a c t io n  r a te  b u t  d o e s  a ffec t th e  n a tu r e  o f  th e  p r o d u c ts ;  
w ith  in c re a s e  o f  t e m p e r a tu r e  th e  p r o d u c t io n  o f  
h e x a m e th y le th a n e  in c re a s e s  w h ile  th e  p r o d u c t io n  o f  
d o d e c a n e s  d e c r e a s e s .  T h e  m a te r ia l  b a la n c e  s h o w s  a  
lo s s  o f  m a te r ia l  a t  lo w  te m p e r a tu r e s ;  i t  im p ro v e s  w ith  
in c re a s in g  t e m p e r a tu r e  a n d  is  a lm o s t  p e r fe c t  a t  
2 5 0 °c . T h e  m e c h a n is m  o f  th e  re a c t io n s  is  d is c u s s e d  
in  d e ta il .  N. M. b .

C O L L O I D S  . A D S O R P T I O N  5 4 1 .1 8

5 4 1 .1 8  : 5 3 5 .3 2  20 4
T h e  d e te rm in a tio n  o f  re f ra c tiv e  in d ice s  o f  co llo id a l 

p a r t ic le s  by  m e a n s  o f  a  new  m ix tu re  ru le  o r  fro m  
m e a su re m e n ts  o f  lig h t s c a t te r in g .  H e l l e r ,  W . 
Phys. Rev., 6 8 , 5 -1 0  {July 1 and  15, 1945).— T h e  r u le  
g iv e s  b e t t e r  r e s u l ts  f o r  c o l lo id a l  s o lu t io n s  th a n  th e  
ru le s  o f  N e w to n ,  L o r e n z - L o r e n tz ,  o r  W ie n e r  i f  th e  
d if fe re n c e  b e tw e e n  th e  re f r a c t iv e  in d ic e s  o f  th e  
c o l lo id a l  p a r t ic le s  a n d  o f  th e  m e d iu m  is s m a l l .  I f  it is  
la rg e , b u t  n o t  > 0 - 7 ,  th e  re f r a c t iv e  in d e x  o f  th e  
p a r t ic le s  c a n  s t i l l  b e  o b ta in e d  to  th e  3 r d  o r  4 th  p la c e  
b y  u s in g  a n  e m p ir ic a l  c o r r e c t io n  e q u a t io n .  I f  c o l ­
lo id a l  s o lu t io n s  a r e  v e ry  o p a q u e ,  th e  re f r a c t iv e  in d e x  
o f  th e  p a r t ic le s  c a n  b e  c a lc u la te d  f r o m  lig h t  s c a t te r in g . 
A p p l ic a t io n  o f  th e  re s p e c t iv e  e q u a t io n  r e q u ir e s  th a t  
th e  re f r a c t iv e  in d e x  o f  th e  m e d iu m  a n d  th e  p a r t i c l i  
s ize  b e  k n o w n . T h e  g ra v im e tr ic  a n d  v o lu m e tr ic  
m e a s u re m e n ts  in  th e  d e te r m in a t io n  o f  d e n s i ty  o f  
c o l lo id a l  p a r t ic le s  c a n  b e  re p la c e d  b y  m e a s u re m e n ts  o f  
l ig h t  s c a t te r in g  a n d  r e f r a c tiv ity .

5 4 1 .1 8 :5 3 7 .3 6 3  =  4' 205
E le c tro c a ta p h o re s is  in  sem i-so lid  b o d ie s . (E x p e r i­

m e n ta l s tu d ie s .)  K a t z ,  R .  F . J. Radiol. Electrol., 2 6  
(Nos. 3 -4 ) ,  5 9 -61  (1 9 4 4 -1 9 4 5 ).— E x p e r im e n ts  h a v e  
b e e n  c a r r ie d  o u t  o n  th e  e n t r y  o f  fe r r ic  p c rc h lo r id e  in to  
g e la t in e  b y  ( 1)  s im p le  d if fu s io n , (2 ) c a ta p h o r e s is ,  
i .e . c o n d u c t io n  b y  a p p l ie d  e le c tr ic a l  c u r r e n t .  I t  is

22
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fo u n d  th a t  io n s  a r e  a c tu a l ly  in t r o d u c e d  in to  t is s u e  by  
th e  c a t a p h o r e s is  m e th o d  o f  th e r a p y  b u t  t h e  d e p th  
r e a c h e d  is a  few  m m s  o n ly . I o n s  s o  in t r o d u c e d  
a c c u m u la te  in  w e ll-d e f in e d  z o n e s .  T h e  c e l lu la r  c o n ­
s t i tu e n ts  a r e  a ls o  c o n c e n t r a te d  b y  d is p la c e m e n t  a n d  
th is  m a y  a c tu a l ly  b e  th e  o r ig in  o f  c e r ta in  p h y s io lo g ic a l  
e ffe c ts , w h ic h  b e c o m e  m o r e  c o m p le x  a s  th e  t is s u e s  
b e c o m e  m o r e  h e te r o g e n o u s .  b. j. l .

5 4 1 .1 8 .0 4 :6 1 2 .1 1  2 06
A  m u ltip le  c o a g u lo m e te r .  St o k e r, S . B . J. Sci. 

lustrum., 2 2 , 1 4 6 -8  (Aug., 1945).

5 4 1 .1 8 2 :5 3 1 .7  207
T h e  c a s c a d e  im p a c to r :  a n  in s tru m e n t fo r  s a m p lin g  

c o a r s e  a e ro s o ls .  M a y ,  K .  R . J. Sci. lustrum., 2 2 , 
1 8 7 -9 5  (O c t . ,  1945).— A  n e w  in s t r u m e n t  is d e s c r ib e d  
w h ic h  w ill  s a m p le  w in d b o r n e  a n d  s ta t io n a r y  a e ro s o ls  
s u c h  a s  n a tu r a l  fo g s  a n d  c lo u d s ,  fin e  s p ra y s ,  in s e c ti­
c id a l  m is ts ,  c o a r s e  d u s ts ,  p o l le n  a n d  s p o re s ,  e tc . 
B y  m e a n s  o f  f o u r  p ro g r e s s iv e ly  f in e r  je t s  im p in g in g  o n  
g la s s  s l id e s  in  s e r ie s  th e  s a m p le  is s p l i t  u p  in to  s ize - 
g r a d e d  f r a c t io n s  in  a  f o r m  s u i ta b le  f o r  m ic ro s c o p ic  
a n a ly s is .  T h e  g r e a te s t  e ff ic ien cy  o f  s a m p l in g  is 
a c h ie v e d  f o r  p a r t ic le s  in  th e  r a n g e  50  / t - 1  ■ 5 /«„d iam eter. 
E x p e r im e n ta l  re s u l t s  f o r  th e  e ffic ien cy  o f  j e t s  in  
im p a c t in g  p a r t ic le s  a r c  c o r r e la te d  b y  d im e n s io n a l  
a n a ly s is ,  a n d  a  p a r a m e te r  o f  g e n e r a l  a p p l ic a b i l i ty  fo r  
e s t im a t in g  im p a c t io n  e ffic ie n c ie s  o f  j e t s  is  d e r iv e d . 
D e s c r ip t i o n s  a r e  g iv e n  o f  n e w  m e th o d s  o f  d e a l in g  w ith  
v o la t i le  d r o p le t s  a n d  o f  a n a ly s in g  th e  s a m p le s .

5 4 1 .1 8 2 .0 2  : 5 3 9 .2 6  see Abstr. 161

5 4 1 .1 8 2 .4 :5 4 2 .9 5 2 :5 4 1 .1 2 4  208
P h e n o m e n o lo g ic a l th e o ry  o f  e m u ls io n  p o ly m e riz a tio n . 

M o n t r o l l, E . W . J. Chem. Phys., 13 , 3 3 7 -4 8  
(Aug., 1945).— A n  a q u e o u s  e m u ls io n  o f  m o n o m e r  is 
p r e p a r e d  u s in g  a  s o a p  a s  e m u ls if ie r .  T h e  a d d i t io n  o f  
a  c a ta ly s t  s t a r t s  th e  p o ly m e r iz a t io n  a f te r  a n  in i t ia t io n  
p e r io d  w h o s e  l e n g th  d e p e n d s  o n  th e  m e a n  r a d iu s  o f  
th e  m o n o m e r  g lo b u le s .  A s  th e  r e a c t io n  p ro c e e d s ,  th e  
m e a n  r a d iu s  o f  th e  g lo b u le s  d im in is h e s  a n d  th e  f re e  
s o a p  c o n c . in c re a s e s .  I t  is  b e lie v e d  th a t  th e  in i t ia t io n  
p e r io d  is t h e  r e s u l t  o f  th e  e x is te n c e  o f  a n  in h ib i to r  in  
th e  m o n o m e r .  T h e  c a ta ly s t  r e a c t s  w ith  th a t  p a r t  o f  
th e  i n h ib i to r  w h ic h  is d is s o lv e d  in  th e  w a te r  p h a s e , s o  
t h a t  in  o r d e r  f o r  e q u i l ib r iu m  to  b e  r e s to r e d  s o m e  o f  
th e  in h ib i to r  m u s t  d if fu se  o u t  o f  th e  m o n o m e r .  R a te  
c u rv e s  a r e  d e r iv e d  o n  th is  b a s is  u s in g  th e  a d d e d  
a s s u m p t io n s :  (a) p o ly m e r iz a t io n  o c c u r s  a t  th e
m o n o m e r - w a te r  in te r f a c e  a f t e r  th e  in h ib i to r  c o n c . 
h a s  r e a c h e d  a  lo w  th r e s h o ld  v a lu e . (6 ) R a d iu s  d is ­
t r i b u t io n  f u n c t io n  o f  m o n o m S r  h a s  a  s in g le  m a x .

5 4 1 .1 8 2 .4 :5 4 2 .9 5 2  : 5 4 1 .1 2 4  209
A  g e n e ra l th e o ry  o f  th e  r e a c t io n  lo c i in  em u ls io n  

p o ly m e riz a tio n . H arkins, W . D .  J. Chem. Phys., 13 , 
3 8 1 -2  (Sept., 1945).

5 4 1 .1 8 2 .5  : 5 4 1 .2 4  : 5 4 1 .6 4  : 5 3 6 .7  2 1 0
D e sw e llin g  o f  g e ls  by  h ig h  p o ly m e r so lu tio n s . 

B o y e r, R . F .  J. Chem. Phys., 1 3 , 3 6 3 -7 2  (Sept., 
1945).— W h e n  a  c ro s s - l in k e d  p o ly m e r  in i t ia l ly  sw e lle d  
(o  its  e q u i l ib r iu m  v o lu m e  in  p u r e  s o lv e n t  is  t r a n s f e r r e d  
to  a  s o lu t io n  o f  a  h ig h  p o ly m e r  in  th e  s a m e  s o lv e n t  
a n d  a t  t h e  s a m e  te m p e r a tu r e ,  th e  g e l d e s w e lls .  A  
q u a n t i ta t iv e  t r e a tm e n t  o f  th is  e f fe c t is g iv e n  in  te rm s

o f  t h e  F lo r y - R c h n c r  th e o r y  o f  th e  th e rm o d y n a m ic  
p r o p e r t i e s  o f  g e ls , a n d  th e  F I o ry -H u g g in s  th e o r y  o f  
th e rm o d y n a m ic s  o f  h ig h  p o ly m e r  s o lu t io n s .  T h e  
e x te n t  o f  d e s w e ll in g  d e p e n d s  o n  th e  m o l .  w t. a n d  c o n c . 
o f  th e  s o lu te ,  o n  th e  s o lv e n l -p o ly m e r  in te ra c t io n s ,  a n d  
o n  th e  d e g re e  o f  c ro s s - l in k in g  in  th e  g e l. I t  p ro v id e s  
a  n e w  m e th o d  fo r  d e te rm in in g  th e  n u m b e r  a v e ra g e  
m o l.  w t. o f  th e  s o lu te .  C a lc u la t io n s  s h o w  th e  e x te n t  
o f  d e s w e llin g  u n d e r  g iv e n  c o n d it io n s .  E x p e r im e n ta l  
d a t a  s h o w  d e te r m in a t io n s  o f  m o l .  w ts .,  u s in g  s ty re n e -  
d iv in y lb e n z e n e  c o p o ly m e r  g e ls  a n d  p o ly s ty re n e  
s o lu t io n s .

5 4 1 .1 8 3  f  5 3 5 .2 1 5 .5  see Abstr. 53

5 4 1 . 1 8 3 :5 4 1 .1 3 5 :5 4 5 .8 4  211
In o rg a n ic  c h ro m a to g ra p h y . I .  S ta t ic  a d so rp tio n  

m e a su re m e n ts .  I I .  P o s it io n , r a t e  o f  a d v an c e  a n d  w id th  
o f  a d s o r b a te  z o n es . I I I .  E lu tio n  cu rv es . Jacobs, 
P . W . M .,  a n d  T omp kins, F .  C . Trans. Faraday Soc., 
4 1 , 3 8 8 -4 0 5  (July, 1945).— I. T h e  a d s o r p t io n  o f  
c a t io n s  a n d  a n io n s  f r o m  a q u e o u s  s o lu t io n s  o f  e le c t r o ­
ly te s  b y  a lu m in a  w a s  m e a s u re d .  T h e  c a t io n  is  m o r e  
s t r o n g ly  a d s o r b e d  th a n  th e  a n io n  d u e  to  a d d i t io n a l  
c a t io n  e x c h a n g e  a d s o r p t io n .  T h is  is  a s s o c ia te d  w ith  
th e  p re s e n c e  o f  s o d iu m  a lu m in a te  a s  a n  im p u r i ty ,  a n d  
is  n o t  d u e  to  h y d ro ly t ic  a d s o r p t io n ,  n o r  to  a n  e x c h a n g e  
in v o lv in g  e i th e r  th e  A T "  o r  H '  io n .  T h e  m a g n itu d e  
o f  th e  e q u iv a le n t  a d s o r p t io n  r u n s  p a ra l le l  w ith  th e  
c o v a le n t  te n d e n c y  o f  th e  a d s o r b a te  m o le c u le .
I I .  T h e  r e la t io n  o f  w id th s  o f  b a n d s  o f  s o m e  c a t io n s  
o n  a lu m in a  c o lu m n s ,  th e  r a t e  o f  a d v a n c e  w h e n  
d e v e lo p e d  w ith  H C 1 , a n d  th e  r e la t iv e  p o s i t io n s  w e re  
s tu d ie d  a n d  r e la te d  to  th e  re s u l ts  o f  P a r t  I. T h e  
p o s s ib le  e x te n s io n  to  q u a n t i ta t iv e  e s t im a tio n s  w a s  
e x a m in e d , a n d  v a r io u s  o b s e r v a t io n s  o f  S c h w a b  w e re  
g iv e n  a l te rn a t iv e  e x p la n a t io n s .  I I I .  D if f e re n tia l  
a n d  in te g ra l  c o n c e n t r a t io n  d is t r ib u t io n s  o f  C u  io n s  
in  s o lu t io n  h a v e  b e e n  o b ta in e d  in  a  c h ro m a to g ra p h ic  
s tu d y  o f  th e  fo r m a t io n  a n d  d e v e lo p m e n t  o f  b a n d s  o n  
a lu m in a  c o lu m n s .  T h e  v a r ia t io n  o f  in it ia l  c o n c e n t r a ­
t io n  a n d  v o lu m e  o f  C u S 0 4  s o lu t io n s ,  o f  le n g th  o f  
c o lu m n  a n d  -p H  o f  e lu t in g  s o lu t io n s  h a v e  b e e n  
in v e s t ig a te d  a n d  th e  r e s u l t s  c o n f irm  a n d  e x te n d  th e  
c o n c lu s io n s  o f  P a r t s  I  a n d  I I .  A lu m in a  is s h o w n  to  
b e  u n s u i ta b le  a s  a n  a d s o r b e n t  b o th  f ro m  th e  v ie w  o f  
s e p a ra b i l i ty  o f  c a t io n s  a n d  o f  q u a n t i ta t iv e  a p p l ic a t io n s .

5 41 .183  : 548 .73  see Abstr. 28 4

5 4 1 .1 8 3 .0 2 2  : 5 4 1 .1 2 4  see Abstr. 183

5 4 1 .1 8 3 .2  : [6 2 1 .3 1 5 .6 1 7 .3  +  6 2 1 .3 1 5 .6 1 6 .9 6 ] :
5 3 9 .2 1 7 .3  j<?<? Abstr. 157

5 4 1 .1 8 3 .2 6  2 12
T h e  s o rp tio n  o f  c o n d en sa b le  v a p o u rs  b y  p o ro u s  so lid s . 

IT. T h e  v a lid ity  o f  G u rw its c h ’s  ru le .  B r o a d , D . W ., 
a n d  F oster, A . G .  J. Chem. Soc., 4 4 , 3 6 6 -7 1  (June, 
1945).— [S ee  A b s t r .  53 1 8  (1 9 3 2 )]. I s o th e r m a ls  o f  th e  
fo llo w in g  l iq u id s  h a v e  b e e n  d e te rm in e d  o n  S i 0 2 g e l 
a t  2 5 ° c :  a c e t ic  a c id ,  a c e to n e ,  d i / .w -p ro p y l e th e r ,  
d io x a n ,  « -h e x a n e , m o r p h o l in e ,  « -o c ta n e ,  to lu e n e  a n d  
t r i e th y la m in e .  T h e  a m o u n ts  a d s o r b e d  a t  s a tu r a t io n  
d e c re a s e  a s  th e  d ia m e te r  o f  t h e  a d s o r b e d  m o le c u le  
in c re a s e s .  T h e  o b s e r v e d  r e la t io n s  c a n  b e  e x p la in e d  
b y  a s s u m in g  th a t  th e  a d s o r b e n t  c o n ta in s  ta p e r in g  
c a p i l la r ie s .  I n  t h e s e  s y s te m s  G u r w i ts c h ’s  r u le  b r e a k s
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down and is seen to be a special case of a more general 
relation. The number of molecules held in the 
unimolecular layer also decreases as the molecular 
diameter increases.

541.183.26 213
An adsorption isotherm of radon. B u r t t ,  B. P., 

a n d  K u r b a t o v ,  J. D .  Amer. Phys. Soc. (Proc., June, 
1945). Abslr. in Phys. Rev., 68, 101 {Aug. 1 and 15, 
1945).—A procedure was developed for obtaining an 
adsorption isotherm of minute quantities of radon 
from an air-radon mixture at atmospheric pressure 
and t =  25°. Quantities of radon from 2 0 x 10-13 
to 4-4 x  10_11g were used. These were deter­
mined by means of an ionization chamber and electro­
meter calibrated against a radium standard. Si02 gel 
was used as adsorbent. The quantity of gel and the 
water contained were such that below 3-6 x  10-13  g 
of radon the adsorption isotherm followed Henry’s 
law. At higher quantities the exponent of isotherm 
equation became <1  allowing, therefore, the deter­
mination in this region of unknown quantities of radon 
directly from the isotherm.

541.183.3 : 532.69 see A bsg. 39
541.183.4 " 214

The adsorption of water by proteins. P a u l in g ,  L.
J . Amer. Chem. Soc., 67, 555-7 {April, 1945).

541.183.5 215 
Rate-dependent chromatographic adsorption. W a l ­

t e r ,  J . E. J. Chem. Phys., 13, 332-6 (Aug., 1945).— 
The process is studied from the kinetic viewpoint, 
assuming a bimolecular reaction between adsorbent 
and solute. Boundaries characteristic of equilibrium 
adsorption are obtained only if the time of passage of 
the solution through the column is greater than the
i-life of the reaction by a factor of at least 100.

541.183.5 216 
The adsorption of gelatin to silver bromide. S h ep ­

p a r d ,  S. E., L a m b e r t, R. H., a n d  S w in e h a r t ,  D. 
J. Chem. Phys., 13, 372-7 (Sept., 1945).—Experi­
mental data illustrate a specific case of amphipathic 
adsorption, namely, of gelatin to AgBr. In this there 
is mutual coagulation of the Ag hydrosol and protein, 
followed by peptization in excess of dissolved protein. 
The phenomena in their relation to the isoelectric 
point of the protein and the pH  of the solution are 
interpreted in terms of a basically duplex polar: non­
polar structure in proteins, and of a resonance factor, 
involving both adsorbent and adsórbate, in similar 
cases.
541.183.5:545.844 217

Chromatography of two solutes. O f f o r d ,  A. C., 
a n d  W eiss , J. Nature, Lond., 155, 725-6 (June 16,
1945).—The theory of the chromatography of a single 
solute [Abstr. 2621 (1943)] is extended by an outline 
of the mathematical development for the case of two 
solutes. N. M. B.

541.183.5 : 545.844 218 
Chromatography of two solutes. G l ü c k a u f ,  E.

Nature, Lond., 156, 205-6 (Aug. 18, 1945). O f f o r d ,  
A. C., a n d  W eiss , J ., G l ü c k a u f ,  E ., ibid., 570-1 
(Arciv. 10, 1945).—Correspondence relating to Abstr. 
217 (1946)]. N. m. b.

541.183.55 219
The adsorption of some high molecular substances on 

active carbon. C la e s s o n ,  I., a n d  C la e s s o n ,  S. 
Ark. Kemi Min. Geol., 19 A (No. 1), Paper 5, 12 pp.
(1945).—It was found that the adsorption of C on some 
high-molecular substances, nitrocelluloses, synthetic 
rubbers and polyvinyl acetates increases with decreas­
ing mol. wt. for the same class of substances. With 
3 polyvinyl acetates, mol. wts. 22 000, 68 000 and 
170 000 respectively, a more detailed investigation 
was carried out. Results showed that adsorption 
equilibrium is not obtained immediately, that a 
variation of the rate of adsorption occurs with the 
amount adsorbed, probably due to the differently 
active spots on the C, and that the amount adsorbed 
decreases with increasing mol. wt. An interpretation 
of the results in the terms of the Langmuir theory 
shows that this is not due to a decrease in the adsorp­
tion space available, but mainly to a decrease in 
adsorption affinity, with increasing mol. wt.

541.183.56:537.311.33:541.22 220
Deviations from stoichiometric proportions in 

cuprous iodide. M a u r e r ,  R. J. / .  Chem. Phys., 13, 
321-6 (Aug., 1945).—The absorption of I by Cu2l2 
was studied by means of a quartz microbalance. At 
132-l°c the conc. of absorbed I ocV pressure of I 
vapour in equilibrium with the sample. The temp, 
dependence of the reaction at const. I v.p. indicates 
a heat of reaction of 0-24 eV per atom absorbed. 
The electrical conductivity of cuprous iodide at 
132- l°c varies approx. as the 4/3 power of the conc. 
of the absorbed I.

541.183.57 221
Comparative isothermals of water and deuterium 

oxide on porous solids. B r o a d ,  D. W., a n d  F o s t e r ,  
A. G. J. Chem. Soc., 372-5 (June, 1945).—The 
adsorption isothermals of H20  and D20  were com­
pared at 25° on Si02 and Fe20 3 gels and on charcoal. 
On each adsorbent the relative pressure-volume curves 
for the two liquids are identical. The results on the 
whole tend to support the capillary theory, although 
the behaviour of water on charcoal presents certain 
anomalies.

CHEMICAL STRUCTURE 541.2/.6

541.22 : 537.311.33 : 541.183.56 see Abstr. 220

541.24 : 541.64 : 532.739.2 222
The determination of molecular-weight distribution 

in high polymers by means of solubility limits. M o r e y ,
D. R., a n d  T a m b ly n , J. W . J. Appl. Phys., 16, 
419-24 (July, 1945).—By means of polymer fractions 
of known mol. wt., dissolved in solutions of known 
compositions, it is possible to determine the solubility 
law which relates the point of solution saturation to 
the mol. wt. and concentration of the dissolved 
polymer. Having established such a calibration, it is 
possible to determine the mol. wt. distribution in a 
heterogeneous sample of the polymer by suitable 
operation on a curve relating the mass of polymer 
precipitated to the amount of precipitant added to the> 
solution. Optical means, making use of scattering 
from the precipitate, are used to obtain this latter 
curve. The method is applied to cellulose acetate
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butyrate and is shown to give results in agreement 
with gravimetrically obtained distribution curves.

541.24 : 541.64 : 536.7 : 541.182.5 see Abstr. 210

541.25 : 536.655 : 536.751 223 
The structure of liquid argon. L u n d , L. H. J.Chem.

Phys., 13, 317-20 (Aug., 1945).—The method of Wall 
for calculating the free volume per atom in a liquid 
was applied to liquid A, using the atomic distribution 
curves at 8 4 -3 ° k  and at 9 1 -8 ° k  given by Eisenstein 
and Gingrich. From the free vols. at these temps., 
the entropy of the liquid at the boiling point is 
calculated to be 15-8 cal. degree-1  mole- 1 . This 
value, with the calculated entropy, 32-2 cal. degree- 1 
mole- 1 , of A vapour at the b.p., gives an entropy of 
vaporization of 16-4 cal. degree-1  mole- 1 . The 
latent heat of vaporization is thus calculated to be
6-01 kJ/mole; as compared with the observed value 
of 6-3kJ/mole. A comparison of theoretical and 
experimental atomic distribution curves at the 
temperatures 8 4 -3 ° k  and 91-8 ° k  is given.

541.57 224
A s im p le  c la ss ica l m od el treatm ent o f  the chem ical 

bond. C o o k , M. A. J. Chem. Phys., 13, 262-8 
(July, 1945).—A simple method for the determination 
o f bond energies and internuclear distances is de­
veloped based on old quantum theory models modified 
to include the effect of zero-point vibrational energy 
and a type of resonance (orbital pulsations) assumed 
to be associated with nuclear vibrational motion. 
The virial theorem is employed in evaluating the 
proposed models. The method is  applied to the 
hydrogen molecule and the “molecule ion” (H2+). 
Excellent agreement with experiment is achieved. 
A possible correlation of the old quantum theory and 
wave mechanics is indicated.

541.571 : 539.13 225
Energy of the Hg-C bond and the heat of atomization 

of carbon. S id g w ic k ,  N. V., a n d  S p r i n g a l l ,  H. D. 
Nature, Lond., 156, 599 (Nov. 17, 1945).—Of the two 
alternative values for the heat of atomization of 
carbon (124-3 or 170-6 kcal/gm atom) the use of 
the former gives such an unprecedentedly low value 
(4 kcal/gm atom) for the energy of the Hg-C bond 
as to afford strong evidence for the correctness of the 
latter. This gives a figure of 15 ■ 5, which, though low, 
is of the same order as P-P and As-As bonds.

541.62 . 226
T h e  m olecu lar  s ta te  o f  acetic acid  vapour. R i t t e r ,

H. L., a n d  S im o n s , J. H. J. Amer. Chem. Soc., 67, 
757-62 (May, 1945).—Acetic acid was purified by 
fractional crystallization to give a product m.p. 
16-56°c, and its liquid and vapour density measured 
over the range 25—158°c. The effective mol. wt. was 
determined from the vapour density over the range
50-800 mm pressure, and from saturation temp, to 
170°c, In this range AcOH vapour contains at least 
one polymer of order higher than the dimer, and 
evidence favours the next highest polymer being the 
tetramer. The equilibrium constants, K„ for the 
reactions AcOH =  (l//)(AcOH); were calculated for 
/ — 2 and 4, being given by log, K2 =  (3 645¡T) —

11-997, log, KA =  (3 390/T) -  13-52, for pressures 
in mm. The calculated heats of reaction are: 
H 2 =  -  7 250 ±  200 cal/mole, H4 =  -  6 750 ±  
600 cal/mole. w. r .  a .

541.62 227
Investigation of the mechanism of butane isomeriza­

tion using radioactive hydrogen as a tracer. P o w e l l ,  
T. M., a n d  R e id , E. B. J. Amer. Chem. Soc., 67, 
1020-6 (June, 1945).—The exchange of tritium (T) 
between HT, TCI and butanes during isomerization 
catalysed by A1C13 was studied. The exchange of T 
in TCI to butane is large compared with T in HT to 
butane. The mechanism suggested for catalysed 
hydrocarbon isomerization is that a H atom is pro­
vided for entering the bonding sphere of a C atom (in 
the particular case studied this is done by HA1C14), 
thus displacing a Me or a H from its normal position, 
a process involving inversion, but at the same time 
keeping the Me group within the system catalyst- 
hydrocarbon, so that on the breaking up of this 
system the Me reattaches to the molecule in a position 
determined by the thermodynamic stability of possible 
isomers. w . r .  a .

541.63 : 539.13 228 
Electronic distribution and chemical reactivity in con­

densed unsaturated hydrocarbons. S v a r t h o lm ,  N .  
Ark. Kemi Min. Geol., 15 A (No. 4), Paper 13, 13 pp.
(1942).

541.63 : 539.13 229 
The resonance structure of anthracene and phenan-

threne. J o n s s o n , C. V. Ark. Kemi Min. Geol., 15 A 
(No. 4), Paper 14, 9 pp. (1942).

541.64:531.19 230
The degradation of high polymers. T u c k e t t ,  R. F. 

Trans. Faraday Soc., 41, 351—9 (July, 1945).—Random 
degradation is treated as a problem in statistics which 
can be solved by the same technique as that for deter­
mining the partition of energy amongst a set of har­
monic oscillators. The Darwin-Fowler method is 
used in which the various quantities required are 
expressed as coefficients in related power series: these 
are evaluated as contour integrals by the method of 
steepest descents. The size distribution functions for 
the degraded material are derived directly together 
with the various average mol. wts. by the use of 
differential operators. On this formulation, the 
extension to systems- which are initially polydisperse 
is immediate and the method is then applied to a 
specific case of non-random degradation in which 
preferential splitting at the ends of the chains occurs. 
The kinetics of this type of degradation, which is 
found experimentally, are also discussed.

541.64:532.133 231
Viscosity-molecular weight relations for cellulose 

acetate butyrate. T a m b ly n , J. W., M o r e y ,  D. R., 
a n d  W a g n e r ,  R. H. Industr. Engng Chem., 37, 573-7 
(June, 1945).—The relations between the mol. wts. 
of fairly homogeneous fractions of cellulose acetate 
butyrate and the viscosity function log, ?;,/c (deter­
mined in acetone and acetic acid) are given for the two 
cases: (a) the limiting value as c -x  0 , known as
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intrinsic viscosity; (b) the value at c — 0-25 g per 
100 m3. The establishment of a relation using the 
latter viscosity figure permits the determination of the 
viscosity-average mol. wt. without extrapolating to 
zero conc. U pon degrading samples of unfractionated 
cellulose acetate butyrate by heat, ball milling, and 
ultra-violet, it was found that the log, »/,/c values 
and the number-average mol. wts. (from osmotic 
pressure) are also related by equations similar in form 
to those obtained on fractions.

541.64 : 532.739.2 : 541.24 see Abstr. 222

541.64 : 536.7 : 541.24 : 541.182.5 see Abstr. 210

541.67 : 535.343.32 232 
The isoelectric nature of sulphanilamide and p-

aminobenzoic acid. K l o t z ,  I. M., a n d  G r u e n ,  D. M. 
J. Amer. Chem. Soc., 67, 843-6 (May, 1945).—Acidity 
constants for the hydrochlorides of sulphanilamide, 
N 1 : N ’-dimethylsulphanilamide, N 1 : N'-diethyl- 
sulphanilamidc, p-aminobenzoic acid, methyl p- 
aminobenzoatc , and ethyl p-aminobenzoate were 
determined from their ultraviolet spectra in solutions 
of different pH . The results give no indication of 
zwitterions in the isoelectric states of sulphanilamide 
and p-aminobenzoic acid. vv. r .  a .

541.67 : 539.133 233 
Dipole moment and structure of organic compounds.

XVII. The electric moments of—and—stilbene di­
bromide and of p-diacetylbenzene. W e is s b e r g e r , A. 
J. Amer. Chem. Soc., 67, 778-9 (May, 1945).—The 
electric moments of the stilbene dibromides and of 
p-diacetylbenzene were determined and discussed. 
The values for the dibromides indicate that the 
a-stilbene dibromide is the -compound and 
^-stilbene dibromide the r//-comppund. The value for 
p-diacctylbenzene is 15% lower than the value 
calculated for diacetyl, possibly because of resonance 
effects. w . r .  a .

541.68 234 
Molecular structure and mechanical properties of

high polymers—a review. M a r k ,  H. Amer. J. Phys., 
13, 207-14 (Aug., 1945).

541.68 : 678.7 235 
Determination of unsaturation in butyl rubber.

R e h n e r ,  J., J r .,  a n d  G r a y ,  P. Industr. Engng Chem. 
(Analyt. Edit.), 17, 367-70 (June, 1945).—A procedure 
is described for determining the unsaturation in Butyl 
rubber. It is. based on the reaction of the polymer, 
in solution, with 0 3 to give degraded • species, the 
limiting viscosity of which is governed by the original 
unsaturation. Information is given on the effects of 
conc. and mol. wt. on the viscosity of the polymer 
solution, the stability of the ozonized solution and the 
effects of certain addition agents. Unsaturation 
values based on this method and on one involving 
reaction with iodine chloride are correlated for Butyl 
rubbers containing diolefine units.

541.68 : [678.77 +  679.5] 236 
Synthetic rubbers and plastics—mechanical properties

in relation to molecular structure. P o l l e t t ,  W. F. O.

Distrib. Elect., 18, 48-51 (Oct., 1945).— [Abstr. 
21 IB (1946)].
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541.8 : 532.71 : 539.217 237 
The physical chemistry of membranes with particular

reference to the electrical behaviour of membranes of 
porous character. I. The nature of physiochemical 
membranes—membranes as physiochemical machines; 
preparation and properties of membranes of highly 
pronounced electrical properties. S o l l n e r ,  K. J.Phys. 
Chem., 49, 47-67 (March, 1945).—An attempt to 
circumscribe the meaning of the term “membrane” 
leads to a comprehensive definition for physiochemical 
membranes. The characteristic electrochemical pro­
perties of collodion membranes are shown to be due to 
the presence of anionic (i.e. acidic) impurities (oxy- 
nitrocellulose, “nitrocellulosic acid”) in the collodion. 
Known methods of electrochemical activation of 
collodion and collodion membranes are reviewed and 
new improvements of technique are described. 
Dried-type collodion membranes may now be pre­
pared which combine extreme ionic selectivity with 
great permeability for the unrestricted ion. The 
absolute permeability of such “megapcrmselcctivc” 
membranes is 3 to 4 orders of magnitude >  that of 
any known membranes of high ionic selectivity. 
The method of preparation of electropositive mem­
branes by the adsorption of protamine on highly 
porous collodion membranes is improved, and the 
preparation of electropositive “megapermseleclive” 
protamine collodion membranes is described, n . m. b..

542.23 : 545.37 238
Macro- and microvessels for polarographic analysis. 

L a n g e r ,  A. Industr. Engng Chem. (Analyt. Edit.), 17, 
454-6 (July, 1945).—An external calomel electrode as 
well as an internal Hg pool can be used as the non- 
polarizable anode. Both vessels are suited for 
titration work.

542.231.8 239 
High-speed agitator for pressure vessels. K ie b le r ,

M. W. Industr. Engng Chem., 37, 538-40 (June, 
1945).

542.47 240 
Vacuum drying apparatus for unstable polymeric

materials. K em p, A. R., a n d  S t r a i t i f f ,  W. G. 
Industr. Engng Chem. (Analyt. Edit.), 17, 387-9 
(June, 1945).

542.48 : 541.123.21 see Abstr. 177

542.71 241
Ozonizer capable of producing a constant amount of 

ozone. G r e e n w o o d ,  F. L. Industr. Engng Chem. 
(Analyt. Edit.), 17 , 446-7 (July, 1945).—By main­
taining a constant transformer primary voltage and a 
constant 0 2 flow, and by cooling the water in the 
Berthelot tubes, the conventional laboratory ozonizer 
can be designed to maintain 0 3 production const, to 
0 -1% 0 3 (by volume) over a period of 12 hrs or 
longer.

542.77:621.691.3.02 242
An automatic gas circulating pump. S im on s, J. H.,



542.921.9 545.721

B r ic e , T. J., a n d  P e a r l s o n ,  W. H. Industr. Engiig 
Chem. (Analyt. Edit.), 17, 404 (June, 1945).

542.921.9:539.169 243
Radiochemical changes in some fatty acids. H o n ig ,  

R. E. Anter. Phys. Soc. (Proc., Oct., 1945). P/iys. 
Rev., 68, 235 (Nov. 1 and 15, 1945).

542.952 : 541.124 : 541.182.4 see Abstr. 208, 209

542.952 : 541.127 244 
Polymerization of styrene under various experi­

mental conditions. A b e r e , J., G o l d f i n g e r ,  G., 
N a id u s ,  H., a n d  M a r k , H. J. Phys. Chem., 49,
211-26 (May, 1945).—Polymerization of styrene was 
carried out in various solvents (particularly PhMe, 
CH3OH, CCI4) with various amounts of benzoyl 
peroxide as catalyst at 60° and 100°c in various cones, 
of the monomer. Polymerization in methanol showed 
certain irregularities, presumably due to the formation 
of a gelatinous phase during polymerization. The 
initial overall rate increased with monomer con­
centration somewhat faster than simple proportionality 
required. A method is indicated to show how intrinsic 
viscosities of the polystyrene samples obtained can be 
used to estimate the number average polymerization 
degree. Its initial value can be expressed in terms of 
three rate constants: rate of propagation, termina­
tion and chain transfer. The influence of the solvent 
on the last of these is discussed.

542.952.6/.7 : 541.127 see Abstr. 189

CHEMICAL ANALYSIS 542/545

545.3 =  4 245
Electro-analysis apparatus and a study of the 

electrolytic current. L a ss ie u r , A. Rev. Gen. Elect., 
48, 280-4 (Nov., 1940).

545.31 : 621.357.7 246 
Electrolytic determination of copper and zinc.

M ic e l i ,  A. S., a n d  M o s h e r ,  R. E. Industr. Engng 
Chem. (Analyt. Edit.), 17, 377-8 (June, 1945).

545.32 247 
Automatic apparatus for electrolysis at control

potential. L in g a n e ,  J. J. Industr. Engng Chem. 
(Analyt. Edit.), 17, 332-3 (May, 1945).—An apparatus 
is described which automatically maintains the 
potential of an electrode constant during electrolytic 
determinations and separations. The instrument is 
sensitive to ± 0  02 V, is applicable with currents and 
applied voltages of any magnitude, and does not 
require preliminary calibration.

545.37 248
A polarographic study of barium ion removal by 

complex phosphates. C a m p b e ll ,  J. A., a n d  S c h e n k e r ,
C. J. Amer. Chem. Soc., 67, 767-9 (May, 1945).— 
The effect of various complex phosphates on the Ba 
ion was investigated polarographically. (NaP03)6 
forms a compound of the composition Ba3(P03)6, 
which dissolves in excess (NaP03)6, probably forming 
Na2(Ba2P60[8). Na4P20 7 precipitates Ba2P20 7.
The results indicate the existence in solution of a 
compound Na5P3O10 which reacts with Ba to form 
insoluble Ba5(P3O10)2 and probably soluble

Na3(BaP3O10). The slow cooling of a melt corre­
sponding to the composition Na6P40 13 results in a 
mixture of NaP03 and Na5P3O|0. w. r .  a .

545.37 249
Polarographic behaviour of chloro and bromo com­

plexes of stannic tin. L in g a n e , J. J. J. Amer. Chem. 
Soc., 67, 919-22 (June, 1945).—In the presence of a 
very large concentration of Cl' ion, SnIV gives a 
well-developed doublet wave, the first part corre­
sponding to the reduction of SnCl^ to SnCl4 ions, 
and the second to reduction of SnCl4 to the metal. 
In a supporting electrolyte composed of 4m NH4C1, 
InHCI and 0 005% gelatin, the -J-wave potentials 
of the doublet wave are 0-25 and 0-52 V, vs. the 
saturated Hg2Cl2electrode, and the dilfusion current 
constant is 6-55 at 25°c. The first wave should be 
suitable for the determination of small amounts of Sn 
in the presence of large amounts of Cd or Zn, and the 
second wave may permit determination of Sn in 
presence of equal or smaller amounts of Pb. Sn 
produces a well-defined double wave in 4m NH4Br as 
supporting electrolyte, and the first wave should be 
suitable for the determination of small amounts of Sn 
in presence of large amounts of Pb. w . r .  a .

545.37 250 
Polarographic determination of iron and zinc in

phosphate coatings. K n a n is h u ,  J., a n d  R ic e ,  T. 
Industr. Engng Chem. (Analyt. Edit.), 17, 444-6 
(July, 1945).—A polarographic method for the simul­
taneous determinations of Fe and Zn in commercial 
phosphate coatings was developed. The analyses are 
conducted in a supporting electrolyte containing 
0-3 molar NH4 oxalate. Analysis can be completed 
in < 1  hr.

545.37 251 
Potcntiometric titration of small amounts of boron.

A null point method. R u e h le ,  A. E., a n d  S h o c k ,
D. A. Industr. Engng Chem. (Analyt. Edit.), 17, 
453-4 (July, 1945).—A rapid direct-titration method 
for determining B in low cones, is described, which 
was applied to MgCl2 solutions and other samples.

545.37 : 541.135.6 252 
Some factors affecting the precision in polarographic

analysis. B u c k le y ,  F., a n d  T a y l o r ,  J. K. Trans. 
Electrochem. Soc., 87 (Prepr. 17), 16 pp. (1945).— 
The factors influencing the variables of the llkovic 
equation are analysed. Tolerances in the control of 
the experimental conditions are estimated which 
permit chemical analyses or determinations of 
diffusion-current constants with a precision of ± 2%. 
The presence of maxima in polarographic waves and 
the effect of their suppression on the diffusion current 
are discussed. Criteria are given for determining 
when the current is represented by the llkovic equation.

545.37 : 542.23 see Abstr. 238

545.721/.723 : 669.017.9 253
The application of the vacuum-fusion method to the 

determination of the oxygen, hydrogen and nitrogen 
contents of non-ferrous metals, alloys and powders. 
S lo m a n , H. A. J. Inst. M et., 71, 391-414 (July,
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1945).—An investigation is described of the vacuum- 
fusion method, developed originally for determining 
0 2, H2 and N2 in steel, for similar determinations in 
non-ferrous metals and alloys. The modifications 
required in procedure were examined for different 
metals; attention was given to the determination of 
the gas contents of A1 and Al-base alloys, and the 
usefulness of the method in correlating gas content 
with density, porosity, etc., is indicated. The method 
is of considerable importance in powder metallurgy.

N. M. B.

545.81 254 
Application of colorimetry to analysis of corrosion-

resistant steels. Determination of boron. W e in b e r g , S., 
P r o c t o r ,  K. L., a n d  M i ln e r ,  O. Indtistr. Engng 
Chem. {Analyt. Edit.), 17, 419-22 {July, 1945).—
A rapid procedure for the determination of small 
amounts of B from 0-001-0-005% in corrosion- 
resistant steels is suggested. The bulk of the elements 
present are removed from B by adding NaOH. The 
use of quinalizarin as the colour reagent is subject to 
few interferences—As and Ge, the amount of which 
must be several hundredfold that of B to cause 
noticeable interference. The method is satisfactory 
for use in highly coloured solutions where the B cannot 
be determined directly. A spcctrophotometric study 
is included. Estimation may be by photometric 
measurement or by visual comparison against 
permanent standards.

545.81 255 
Colorimetric determination of copper in aluminum

alloys. P a t r i d g e ,  R. F. lndustr. Engng Chem. 
{Analyt. Edit.), 17, 422-4 {July, 1945).—A rapid, 
colorimetric method for the determination of Cu in 
A1 alloys containing up to 8% Cu is described. In 
routine determinations the method is accurate to 
within ±0-03% Cu, and can be applied to all com­
mercial A1 alloys, including those of high Si content. 
The resultsagreewith analyses obtained electrolytically.

545.81 256 
Colorimetric determination of potassium. A d a m s,

M. F., a n d  St. J o h n , J. L. lndustr. Engng Chem. 
{Analyt. Edit.), 17, 435-6 {July, 1945).—The photo­
metric determination of K as chloroplatinate is 
reliable and convenient. A precision of 2% can be 
attained with samples containing > 0-2  mg of K. • 
The iodoplatinate method is about 100 x  more 
sensitive, but slow changes of colour were observed.

545.81 257 
Colorimetric method for determination of DDT.

B a i le s ,  E . L .,  a n d  P a y n e ,  M . G . lndustr. Engng 
Chem. {Analyt. Edit.), 17, 438-40 {July, 1945).

545.81 258 
Determination of bismuth in blood serum or plasma.

G ia c o m in o , N. J. lndustr. Engng Chem. {Analyt. 
Edit.), 17, 456-8 {July, 1945).—A method is presented 
for colorimetric estimation of small quantities of Bi in 
blood serum or plasma; it can determine from
10-100 gg  per 100 enri of serum. When these amounts 
of Bi are added to serum and plasma, the average 
recovery is 92 ±  6%, the error tending to be less as

the amount of Bi increases. Improvements are: the 
use of ascorbic acid as a reducing and stabilizing 
reagent, the attainment of maximum light absorption, 
and the reduction to a minimum of the colour 
intensity of the reagent blank.

545.823 259' 
Spectrographic analysis of magnesium alloys.

A v e r b a c h ,  B. L. lndustr. Engng Chem. {Analyt. 
Edit.), 17, 341-8 {June, 1945).—A Mg-base alloy 
containing 6% Al, 3% Zn and 0-20% Mn was 
analysed. A statistical analysis of the procedure 
indicated that an accuracy of at least ±5% of the 
contained element was attainable. Methods of 
casting a representative sample free from micro­
shrinkage were investigated.

545.823 : 535.343.32 260 
Ultra-violet absorption method for the determination

of polyunsaturated constituents in fatty materials. 
B r ic e ,  B. A., a n d  S w a in ,  M. L . J. Opt. Soc. Amer., 
35, 532-44 {Aug., 1945).—A method is described for 
the simultaneous spectrophotometric determination of 
non-conjugated and conjugated diene, triene and 
tetraene fatty acid constituents in vegetable oils, 
animal fats, their soaps and purified fatty acid 
preparations. The method involves measurement o f  
the ultra-violet absorption of a sample before and after 
isomerization. Correction of the data for absorption 
by extraneous compounds and use of alkaline glycerol 
as an isomerization medium result in greater sensitivity 
and accuracy in the analysis for minor and trace 
proportions of these polyunsaturated constituents.

545.828: 535.331 261
The effect of extraneous elements on spectral line 

intensity in the cathode-iayer arc. Scott, R. O. 
J. Soc. Chem. Ind., 64, 189-94 {July, 1945).—Data are 
given for the spectral line intensities of various trace 
elements in the cathode-layer arc when they are in­
corporated into different bases. The bases considered 
are A120 3, Si02, CaC03, Ca3CP04)2, Na4P20 7, 
NaCl, Na2C03. The effects on the actual line 
intensities and on the ratios of the line intensities to 
those of Fe as internal standard are considered. Most 
trace constituents gave their highest line intensities 
in the A120 3 base, whilst the more volatile trace con­
stituents like Cu, Ag, Zn, Bi and Cd tended to be 
greatly depressed by NaCl. Cr, V and Mo were 
enhanced by Ca salts and depressed by Si02. Con­
stant intensity ratios for Co and Ni to Fc were obtained 
in all bases except Si02.

545.84 262 
A new method for adsorption analysis of solutions.

T is e l iu s ,  A. Ark. Kemi Min. Geol., 14 B {No. 4), 
Paper 22, 5 pp. (1941).

545.84 263 
Adsorption analysis of some triglycerides and fatty

acids. C la e s s o n ,  S. Ark. Kemi Min. Geol., 15 A 
{No. 3), Paper 9, 9 pp. (1942).

545.84 : 541.135'. 541.183 see Abstr. 211

545.844 : 541.183.5 see Abstr. 217, 218
28



548.0 548.73

CRYSTALLOGRAPHY 548
548.0 : 669.018 264 

Striated structure of age-hardened alloys. G u in ie r ,
A., a n d  J a c q u e t ,  P. Nature, Loud., 155 , 6 95  {June 9, 
1945).

548.0 : 669.018 265 
Striated structure of age-hardened alloys. G a y l e r ,

M. L. V. Nature, Loud., 156, 333 {Sept. 15, 1945).— 
[See Abstr. 264 (1946)].

548.1 : 549.514.51 266 
Physical axes of reference and geometrical axes of

reference for quartz. R o g e r s ,  A. F. Amer. J. Sci., 
243, 384-92 {July, 1945).—Co-ordinate axes OX, OY 
and OZ used in equations involving piezo-electric, 
elastic, and other physical properties of crystals may 
be called physical axes o f  reference. These are ortho­
gonal axes for hexagonal crystals as well as for crystals 
of the other crystal systems. Co-ordinate axes of 
reference for designating crystal faces may be dis­
tinguished as geometrical axes o f  reference.

548.54 26 7
Habit modification of ammonium dihydrogen phos­

phate crystals during growth from solution. K o lb ,  
H. J., a n d  C o m er , J. J. J. Amer. Chem. Soc., 6 7 ,  
894-7 {June, 1945).—The habit modification of 
NH4H2P04 crystals by various metal ions was 
investigated. The results are explained by adsorption 
of metal ions on the crystal surface, and measurements 
of the reticular densities of the NH4H2P04 crystal 
planes are in agreement with the adsorption theory. 
It is suggested that the degree of tapering may be 
correlated with the solubility product of the metal 
hydroxides. The habit modification of the NH4H2P04 
crystal over the range of concentration 0 to 5 x  10~3 
mols/1 of Al, chromic and stannic ions were measure«!.

W . R . A .

548.7 : 539.164.9 268
Effect of alpha-ray bombardment on glide in metal 

single crystals. A n d r a d e ,  E. N. D a  C. Nature, 
Lond., 1 5 6 , 113-4 {July 28, 1945).—Stressed single­
crystal wires of Cd were bombarded with a-rays from 
a strong polonium source, deposited on the inside of 
a nickel cylinder 1 cm long, split longitudinally so 
that it could be made to surround the wire. It was 
thought that the intense temperature agitation pro­
duced by the impact of a particle would, when the 
particle struck the metal in the immediate neighbour­
hood of a minute surface crack or dislocation, initiate 
glide. The a-particles, which penetrated about 
0-005 mm into the metal, caused considerable local 
disturbance, but under the experimental conditions 
did not produce appreciable bulk heating. Direct 
experiment proved that the rise of temperature at the 
axis of the wire did not exceed 0-01°c. The pre­
liminary results of the experiments showed that when 
a wire is stressed so as to produce a slow creep, of the 
order of 0-05% per minute, bombardment with 
a-particles causes the rate of flow to increase to several 
times the value which obtained before the bom­
bardment, although the wire was bombarded over 
only one-third of its length.

548.7 : 539.2 see Abstr. 152

548.73 269 
X-ray studies on potassium antimonates. S p ie g e l -

b e r g ,  P. Ark. Kemi Min. Geol., 14 A {No. 2), Paper 5, 
12 pp. (1940).

548.73 270 
The crystal structure of potassium hydroxostannate

and some related compounds. B j ö r l i n g ,  C. O. 
Ark. Kemi Min. Geo!., 15 B {No. 1), Paper 2, 6 pp.
(1941).

548.73 271 
The crystal structure of lead metantiinonate and

isomorphous compounds. M a g n e l i ,  A. Ark. Kemi 
Min. Geo!., 15 B {No. 1), Paper 3, 6 pp. (1941).

548.73 272 
The crystal structure of zinc metantimonate and

s im ilar  com pounds. B y s tr o m , A., H o k ,  B .,  a n d  
M a s o n , B . Ark. Kemi Min. Geol., 15  B  {No. 1), 
Paper 4, 8 pp. (1941).

548.73 273 
X-ray analysis of potassium perchromate K3Cr08

and  isom orphou s com pounds. W i l s o n ,  I. A . Ark. 
Kemi Min. Geol., 15 B {No. 1), Paper 5, 7 pp. (1941).

548.73 274 
An X-ray study of monetites and some related com­

pounds. B e n g t s s o n ,  E. Ark. Kemi Min. Geol., 15 B 
{No. 1), Paper 1, 8 pp. (1941).

548.73 275 
The crystal structure of cordierite. B y str o m , A.

Ark. Kemi Min. Geol., 15  B  {No. 3), Paper 12, 7 pp.
(1942).

548.73 276 
T h e un it cell and sp ace group o f  p otassium  te tr a -

chlorozincate. Klug, H. P., a n d  S e a r s ,  G. W., Jr. 
J. Amer. Chem. Soc., 67, 878 {May, 1945).—X-ray 
investigation of K2ZnCl4 yielded values a0 =  26-70 A, 
¿0 =  12-26 A and c0 =  7-28 A for the unit cell, with 
12K2ZnCl4 per cell. The space group is C2 — Pitta5.

w . R . A .

548.73 277 
Two new modifications of the Fourier method of

X-ray structure analysis. B o o t h ,  A. D. Trans. 
Faraday Soc., 41, 434-8 {July, 1945).—The first 
iViodification is a generalization of the projection in 
which, instead of projecting the whole contents of a 
unit all upon a basal plane, only that part contained 
between specified planes is included. The second is a 
modification of the normal method of Fourier sections 
in which, instead of the usual single atom per syn­
thesis, a number of atoms' can, under suitable con­
ditions, be obtained on the same section. The 
treatment for the general case is given and then that 
for the particular monoclinic space group P2J c  in 
order to show the practical application.

548.73 278 
Correction of X-ray diffraction intensities for Lorentz

and p o lar iza tion  fa c to rs . B u e r g e r ,  M . J., a n d  K le in ,

29
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G. E. J. Appl. Phys., 16, 408-18 (July, 1945).— 
In crystal structure determination, it is necessary to 
apply corrections for Lorentz and polarization factors 
to the intensities of the X-ray diffraction spectra. 
Lorentz factors can all be reduced to the form, 
L  =  (I/S') • (1/sin Y), where 5  is a scale factor, constant 
for a particular recorded level of the reciprocal lattice, 
but differing in form depending on the method of 
recording. The factor can be eliminated from 
subsequent computation of corrections by proper 
timing of the photographs of the levels of the reciprocal 
lattice, and then all photographs have the same simple 
Lorentz correction, sin Y. The polarization factor 
depends only on the reciprocal lattice co-ordinate, a, 
and is independent of method of recording. Six 
tables are provided for simplifying the routine com­
putation of Lorentz and polarization corrections, and 
the methods advocated for correction are illustrated 
by examples.

548.73 279 
Accuracy of atomic co-ordinates derived from

Fourier synthesis. B o o t h ,  A. D. Nature, Loud., 156,
51-2 (July 14, 1945).

548.73 280 
Crystal structure o f  barium titanate. F o r r e s t e r ,

W. F., a n d  H in d e , R. M. Nature, Loud., 156, 177 
{Aug. 11, 1945).— [See Abstr. 2566 (1945)].

548.73 : 535.42 281 
X-ray analysis with the aid of the “ fly’s eye.”

B r a g g ,  L., a n d  S t o k e s ,  A. R. Nature, Loud., 156, 
332-3 (Sept. 15, 1945).

548.73 : 537.531 : 535.43 282 
Imperfections of crystal lattices as investigated by

the study of X-ray diffuse scattering. G u in ie r ,  A. J. 
Proc. Phys. Soc., Loud., 57, 310-24 (July, 1945).— 
A perfect crystal diffracts X-rays only in discrete 
directions, given by the Bragg-Laue laws. All 
scattering observed in directions other than these, 
except Compton scattering, is due to imperfections of 
the crystal. The experimental method of obtaining 
useful scattering patterns, and the principles of the 
calculation of actual structure from the distribution 
of anomalous scattering, are described. Examples of 
application of this method to the study of thermal 
atomic movements, lattice deformations under 
mechanical stresses, defects of periodicity in diamond 
and in fibrous crystals, space-arrangement of atoms 
in solid solutions (order-disorder transformation, 
age-hardening) and scattering by small particles arc 
outlined.

548.73 : 539.23 283
On the structure of multilayers and the relation 

between optical and mechanical thickness and X-ray 
spacing. S t e n h a g e n ,  E. Ark. Kemi Min. Geo!., 
14 A (No. 3), Paper 11, 12pp. (1941).—The structure of 
the Langmuir-Blodgett built-up films is discussed and 
it is emphasized that no agreement can be expected 
between the optical and the long X-ray spacing. The 
optical spacing per layer is a measure of the amount 
of material transferred from the liquid to the solid 
surface, and varies with the deposition ratio and the 
piston pressure used. After a short initial soap bubble 
stage, an oriented crystallization takes place within 
the multilayer and the long X-ray spacing obtained is 
that characteristic for a crystalline modification of the 
substance forming the multilayer, and is independent 
of the mode of deposition. In spite of this crystalliza­
tion the optical thickness per layer may remain the 
same. Very solid multilayers are optically clear for 
long periods of time as the growth of the crystallites to 
sizes comparable with the wavelength of visible light 
takes place extremely slowly at room temperature. 
Some apparent misinterpretations in the literature are 
shown. The use of mixed multilayers for the study of 
molecular migration and rearrangement in multi­
layers is suggested.
548.73:541.183 284

An investigation on the formation of surface layers. 
D ’E u s t a c h io ,  D., a n d  B r o d y ,  S. B. J. Opt. Soc. 
Amer., 35, 544-51 (Aug., 1945).—When a series of 
back reflection X-ray powder pictures of a freshly 
crushed coarse crystalline powder is taken, successive 
pictures exhibit a progressive change. Individual spots 
sharpen, diffuse portions of powder rings disappear, 
and the number of spots increases markedly with time. 
The increase in spots is not caused by breaking up of 
the particles. An account of the technique used for 
observing the effect is given. Experiments are 
described which indicate that the changes are definitely 
associated with the surface. The time rate of change 
increases with the hardness of the material and appears 
to be related to the degree of valance binding in the 
structure. A tentative explanation of the pheno­
menon is proposed which can account for all the 
observed effects.
548.73:549.211 285

Crystal structure of diamond. R a m a c h a n d r a n ,
G. N. Nature. Loud., 156, 83 (July 21, 1945).— [See 
Abstr. 2571 (1945)].

549.211 : 548.73 see Abstr. 285

549.514.51 : 548.1 see Abstr. 266

GEOPHYSICS 55
550.36:551.1 286

Thermal history of the earth. B u l l a r d ,  E. C. 
Nature, Loud., 156, 35-6 (July 14, 1945).—Large 
variations in the rate of increase of temperature with 
depth below the earth’s surface are attributed mainly 
to varying thermal conductivities of the rocks. The 
mean heat flows (temperature gradient X con­
ductivity) are much more nearly const. Part of the 
remaining differences are due to distortion of the

heat-fiow lines by such formations as salt-domes. 
About 80% of the flow originates in radioactivity, 
which is sufficient in 10-20 km of granite to produce 
the observed effect. The central core must therefore 
be free from radioactive substances, otherwise the heat 
produced would be carried upwards by convection to 
the surface. The lack of granite under the main 
oceans will cause lower temperatures and higher 
densities there, and convection currents thus produced



550.361 550.4

may explain widespread fields of gravity anomalies. 
Seismological results suggest that melting will not 
normally occur in the outer 30-40 km crust. Theo­
retical estimates suggest a temperature of 3 000°c 
at 600 km, 10 000°c at the outer edge of the molten 
metallic core, and little more than this at the centre.

A. HU.

550.361 : 551.21 287 
Conjectures regarding volcanic heat. G r a t o n ,  L. C.

Amer. J. Sci., 243 A, 135-259 (1945). Daly Vol.—  
By applying physical and thermodynamic principles 
and data to a simplified concept of the volcano and its 
processes, an attempt is made to visualize what takes 
place from source to surface in an active conduit, 
keeping in view the dynamic nature of the system. 
Granted a supply of molten granite with 9-4% 
dissolved volatiles at a depth of 40 km and 1 200°c, 
it is possible to “sample” this ascending magma system 
all the way to the surface, and derive to a first approxi­
mation quantitative values for pressure, temp., gas- 
melt ratio, volume and velocity of the system, and 
distribution of the heat between melt and gas, as all 
these factors change in passing the various depths. 
The calculated declines in temperature are decidedly 
larger than is often supposed. Apart from conduction 
to the conduit walls and the heavy losses at the surface 
by radiation and air convection, cooling may reach 
350-500° by exsolution and expansion of the gas and 
the kinetic drains of accelerating expulsion and 
explosive comminution of the magma. Viscosity, an 
extremely important property of the system, especially 
because of the near-surface cooling, is examined in its 
capacity to retard equilibrium and thus lead eventually 
to violent explosive eruption.

550.362 : 536.21 288 
An estimate of the surface flow of heat in the West

Texas Permian Basin. B ir c h ,  F., a n d  C l a r k ,  H. 
Amer. J. Sci., 243 A, 69-74 (1945). Daly Vol.—  
Laboratory measurements of the effect of com­
pression and of wetting on the thermal conductivity 
of a set of samples from wells in the West Texas 
Permian Basin are combined with Hawtof’s measure­
ments of temp, in the Big Lake No. 1-B well to obtain 
estimates of the flow of heat to the surface in this 
region. The average value so found, 2-O x 10-6  
calories per cm2 per sec, is higher than the figures 
published for England and South Africa.

550.381 289
C alcu la tion  o f  vertical com ponent ( Z )  for  p o ­

ten tia l fields from  observed values o f  d eclination  (D) 
and horizontal in ten sity  ( / / ) .  D a v id s ,  N .  Terr. 
Magn. Atmos. Elect., 49, 239-42 (Dec., 1944).—An 
integral transformation formula is given for cal­
culating the poorly observed Z  from D and H, the 
assumption being that the whole field originates from 
sources inside the earth. A trial computation for a 
point in mid-Pacific using the D and H  values for an 
eccentric-dipole field gives a result correct within the 
errors of chart-reading and computation. External 
fields can be estimated by computing Z by this 
procedure at points where it is well known; any 
discrepancy is then due to the external field. The

method can be applied to testing Z-charts for con­
sistency with the corresponding D- and //-charts.

A. HU.

550.384 : 523.746 290 
Solar and magnetic data, January to March, 1945,

Mount Wilson Observatory. N i c h o l s o n ,  S. B., a n d  
M u ld e r s ,  E. S . Terr. Magn. Atmos. Elect., 50, 
140-1 (June, 1945).

550.385 291 
Principal magnetic storms, January to March, 1945.

Terr. Magn. Atmos. Elect., 50, 153-9 (June, 1945).

550.386:551.594.5 292
The geographic incidence of aurora and magnetic 

disturbance, southern hemisphere. V e s t in e , E. H .,  
a n d  S n y d e r ,  E. J. Terr. Magn. Atmos. Elect., 50, 
105-24 (June, 1945).—Average features of geo­
magnetic disturbance and aurora in south polar 
regions are compared with those derived on the basis 
of more extensive data for high northern latitudes. 
The seasonal and yearly average of the disturbance of 
daily variation (SD) is obtained for various stations in 
Antarctic regions and its variation in amplitude with 
latitude compared with that for the northern hemi­
sphere. These data are used to estimate the position 
of the southern zone of maximum auroral frequency 
and this result compared with available yearly 
frequencies of aurora.

550.389 293 
American magnetic character-figurc, Ca, thrce-hour-

range indices, K, and mean A'-indices, K \, for January 
to March, 1945. J o h n s to n ,  H . F. Terr. Magn. 
Atmos. Elect., 50, 131-4 (June, 1945).

550.389 294 
Note on magnetic character-figures C  for 1943.

S w o b o d a ,  G. Terr. Magn. Atmos. Elect., 50, 151-2 
(June, 1945).

550.389 295 
Five international quiet and disturbed days for

October and December, 1944. J o h n s to n ,  H. F. 
Terr. Magn. Atmos. Elect., 50, 152 (June, 1945).

550.389 296 
A survey of methods of constructing magnetic charts.

B e r n s te in ,  A. Terr. Magn. Atmos. Elect., 49, 169-80 
(Sept., 1944).—A historical survey is made of the 
analytical and graphical methods of locating iso- 
magnetic lines on world charts by interpolation from 
station observations. Suggestions are made for 
improving presentation so as to remove the present 
inconsistencies. a . h u ..

550.4 : 539.16.08 297
Measurement of soil-air ions over the Fort Collins 

anticline. T rip p , R. M. Geophysics, 10, 238-47 
(April, 1945).—The soil solution is examined for 
compounds of very low solubility product which might 
exist in a state of saturation over a large area; some 
radioactive compounds are found to fill this require­
ment better than any others. It is postulated that 
these minerals are preferentially precipitated in the 
interstices of the near surface soil by the evaporation 
of the soil water caused by the passage of gaseous
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hydrocarbons escaping from their subsurface reservoir. 
Measurements of the rate of formation of ions in the 
soil air over a producing structure are presented.

550.83 : 553.982 298
Geophysical methods applied to oil prospecting. 

B r u c k s h a w ,  J. McG. J. Inst. Petrol., 30, 271-310 
(Oct., 1944).—The principles, limitations and achieve­
ments of the seismic, gravitational, electrical and 
magnetic methods of geophysical survey are reviewed. 
All methods require the measurement of a physical 
property which differs as between the mineral sought 
and the surrounding rocks; those capable of detection 
at the surface are, respectively, density and elasticity; 
density; resistivity; and susceptibility. In the case of 
oil prospecting the structure sought is usually one 
associated with oil-bearing formations, since the
oil-rich minerals themselves have no outstanding 
physical characteristics. The particular formations 
best detected by the various methods are contrasted.

A . H U .

550.831 : 550.838 299
Gravity and magnetic investigations at the Grand 

Saline Salt Dome, Van Zandt Co., Texas. P e te r s ,  
J. W., a n d  D u g a n ,  A. F. Geophysics, 10, 376-93 
(July, 1945).—Detailed gravity and magnetic surveys 
were made at the Grand Saline Salt Dome. The 
results of the surface gravity and magnetic surveys, 
and the subsurface gravity survey in the Morton Salt 
Mine are illustrated and discussed.

550.834 300 
The interpretation of well shot data. II. Dix, C. H.

Geophysics, 10, 160-70 (April, 1945).—Five methods 
of shooting a well for the determination of vertical 
velocity, and the methods of reduction of the data, are 
discussed. Means are described for determining the 
existence of interference due to transmission of 
vibration down the cable which suspends the well 
geophone.

550.834 301 
The computation of output disturbances from ampli­

fiers for true wavelet inputs. R ic k e r ,  N. Geophysics, 
10, 207-20 (April, 1945).—A procedure for the com­
putation of output forms for a true wavelet input is 
outlined taking account of amplifier distortions. 
Examples are given showing the manner in which the 
output forms may be determined from the known 
amplitude, frequency and phase-frequency charac­
teristic curves of the amplifiers.

550.834.5 302
The analysis of oblique reflection data. H o r t o n ,

C. W. Geophysics, 10, 186-206 (April, 1945).— 
In regions where the reflecting layers have large dips 
it is difficult to interpret reflection data if the shot- 
point and the instrument-spread do not coincide. 
Rigorous methods of locating the reflection-point 
and of determining the magnitude and direction of the 
dip are given. Two approximate solutions are dis­
cussed in detail and by means of theoretical con­
siderations and numerical examples it is shown that 
the errors introduced by the approximations are 
small.

550.837 303 
The principle of variation in path with an application

to structural mapping. E v je n , H. M. Geophysics, 10, 
221-8 (April, 1945).—A general functional analysis of 
the low frequency electric exploration problem is 
presented. The theory is applied to some field data 
where a fair degree of subsurface control exists.

550.838 304 
The magnetic field over igneous pipes. B lu m , V. J.

Geophysics, 10, 368-75 (July, 1945).—A magnetic 
survey of the Canon City, Colorado, area is sum­
marized. The results of magnetic traverses are given 
over exposed igneous pipes containing an appreciable 
amount of magnetite. These traverses reveal a mag­
netic min. near the geometric centre of the tops of the 
pipes. Away from the centre the field increases in 
intensity and reaches its max. strength along the 
southern edge of the intrusion. Small igneous pipes 
at or near the surface cause radical changes in the 
magnetic field within very short distances.
550.838 : 550.831 see Abstr. 299

551.1 : 550.36 see Abstr. 286

551.12 : 523.12 see Abstr. 14
551.21 : 550.361 see Abstr. 287

551.464 305
Variations in the composition of the sea in West 

African waters. How a t ,  G. R. Nature, Lond., 155, 
415-17 (April 7, 1945).—Samples of sea-water from 
8 fathoms at a point 1 • 5 m off Accra were taken weekly 
from June, 1943, to Sept., 1944, and examined for 
temperature, salinity, dissolved oxygen, phosphate, 
and vegetative and animal plankton. The results are 
shown graphically and interpreted in terms of rainfall 
and surface currents. An influx of cold ocean water 
along the Gold Coast during July-Sept., more saline 
and richer in phosphates, is probably of economic 
importance in the main fishing season. a .  h u .

METEOROLOGY 55 1 .5
551.506.8 306

Report on the phonological observations in the 
British Isles from December, 1943 , to November, 1 9 4 4 .
G u n t o n ,  H. C. Quart. J. R. Met. Soc. (Phenol Rep.), 
71 (No. 54), 31 pp. (1945).— [See Abstr. 1207 (1944)].

551.508.5 307
Calibration and characteristics of a sensitive hot­

wire anemometer. S te e v e s ,  T. A., C h a d d e r t o n ,  A. E., 
a n d  C o o k , W. H. Canad. J. Res. F., 2 3 , 192-7 
(May, 1945).—A frame carries hot and cold Pt wires 
in the airstream, using a bridge circuit and a gal­
vanometer as indicator. A battery supplies bridge 
current and another supplies the hot wires. Con­
struction, calibration and tests are described. Ac­
curacy is good at air velocities above 10 ft/min. 
Estimation is possible at speeds down to 1 ft/min, 
but it is not then independent of orientation and wind 
direction. e . h . w .  b.

551.508.7 308
A dewpoint meter using cooling by expansion of C 02. 

L iep m a n n , K., a n d  L iep m an n , H. W. Rev. Sci. 
Instrum., 16 , 36-7 (Feb., 1945).
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551.508.71 309
Humid hysteresis of Mahajan’s optical hygrometer 

and others. M a h a ja n ,  L. D. Indian J. Phys., 18, 
216-21 {Aug., 1944).—The coercive time, residual 
humidity and humid hysteresis loop of hygrometers 
are explained. On traversing the path of a cycle of 
observations, the return path is different from the 
direct path, on increasing and decreasing the r.h. 
respectively. The cycle does not take the same path 
when repeated again. Its period is also reduced when 
it is repeated for some time without a break.

551.508.77 310
An intensity rain gauge. Sil, J. M. J. Sci. Instrum., 

22, 92-4 {May, 1945).—An instrument recording 
intensity of rainfall against time on a daily chart is 
■described. The rain is successively collected in one of 
three receivers over a period of 1 min; floats in these 
receivers operate a common pen arm. Performance 
figures are given; the instrument is sensitive to 0-02 in 
of rain per hr.

551.510.535 311 
Recombination-processes in the E-layer of the

ionosphere. Wu, T. Y. Terr. Magn. Atmos. Elect., 
50, 57-62 {March, 1945).—It is shown that photo­
ionization of the negative ion of oxygen leads to a low 
value for the ratio A of the concentrations of the 
negative ion and the electron ([O—]/[<?]). Hence the 
observed high value ~ 10-8  cm3/sec (compared with 
the theoretical value r~jl0—12 cm3/sec) for the day­
time effective recombination-coefficient a' in the 
E-layer cannot be ascribed to a high value of A ~  
(102 — 103). In order to explain the observed a', 
a preponderance of +  over — charge is suggested so 
that [0 + ]  or [0 2+ ]  ~  103[<?]. Night-time conditions 
in the E-layer are discussed. The rise of electron- 
density before sunrise is explained.

551.510.535 312 
“ Anomalous” behaviour of the F2 region of the

ionosphere. M a r t y n ,  D. F. Nature, Lond., 155, 
363-4 {March 24, 1945).—Seasonal and diurnal 
variations and the geographical distribution of the 
maximum electron density in the F2 layer do not 
conform to the simple theory of solar ionization. 
Graphs are given showing the min. equivalent heights 
of the F2 region for Washington (D.C.), Huancayo 
(Peru) and Watheroo and Canberra (Australia). 
The height variations in the N. and S. hemispheres 
are out of phase, showing maxima in midsummer;

. but the Huancayo graph resembles that for Washing­
ton when the sun is N. of Huancayo and that for 
Australia when the sun is S. It is therefore suggested 
that the anomalies are due to large-scale tidal move­
ments in the ionosphere. a .  h u .

551.515.2 313
Mobility of atmospheric vortices. Sen, S.N., P u r i ,

H. R., a n d  M a z u m d a r , S. Indian J. Phys., 18, 311-6 
{Dec., 1944).—A discussion of the travel of a tropical 
cyclone. Recent observations of temperature over 
India suggest that the regions of double vortices are 
characterized by feeble horizontal gradients of potential 
temperature. A graphical method of forecasting the 
path of a tropical cyclone is given.

551.525 =  3 314
Soil properties. Results obtained from an investiga­

tion of soil temperatures. G e i lh o f e r ,  F. Gas u. 
Wasserfach, 86, 236-43 (1943).—Results of a study by 
the Vienna Waterworks at 4 stations. Curves show 
air and soil temperatures, and comparison is made 
between the different stations. Temperatures at 
various depths (up to 3 m) are given as well as tem­
perature variations from Dec. 1940 to Feb. 1942. 
The effects of changes of air temperature and the 
retarding influences of depths are considered. E. r .  a .

551.576.4:621.383 315
Cloud heights and densities. H o u s e r ,  P. H. Gen. 

Elect. Rev., 48, 7-12 {April, 1945).—A ceilometer is 
described with which cloud heights can be measured in 
daylight. A modulated light beam is projected 
vertically and the reflected light received by the 
ceilometer at a known distance from the projector. 
Special arrangements enable the modulated light to 
be detected even when the background light is as 
much as a million times as strong. The height of the 
cloud is calculated from the angle of tilt of the ceilo­
meter when receiving the maximum amount of the 
modulated reflected light. For recording purposes 
the detector is oscillated continuously in a 12-min 
cycle from horizontal to vertical and back again, 
and the recorder associated with it gives a con­
tinuous record of cloud height and relative signal 
intensity plotted against time. Some particulars are 
given of the arrangements for eliminating stray 
120-cycle pick-up and of the type of detector and 
amplifiers employed. a . w .

551.577.37 316
Intensity, frequency and distribution of heavy rainfall 

in N.S.W. M c I l l w r a i t h ,  J. F. J. Instn Engrs Aust., 
16, 240-52 {Dec., 1944).—A relation giving the 
intensity /  of rainfall of duration t and frequency Y ~ l 
is proposed in the form I  =  Z{U Y3 — S)/{t +  b"f), 
where Z , U, S  and b are constants, and p  and m  are 
coefficients depending on the station. Two methods 
of exhibiting rainfall probabilities are described: the 
first, most suitable for predicting low-frequency storms 
where the available observations are plentiful, involves 
plotting duration curves on logarithmic probability 
paper; in the second, which is suitable for less intense 
falls, the rainfalls are plotted against their probable 
frequency of occurrence in 100 yr. A combination 
of the 2 methods is used to exhibit Sydney pluviograph 
data extending over 84 yr, and the constants of the 
rainfall-frequency equation are. derived. Records for 
about 60 stations in N.S.W. are similarly reduced, 
and mean equations, applicable to groups of these 
stations, are derived for prediction purposes. The 
effect of abnormally intense storms on predictions is 
briefly considered, and graphs are given showing how 
rainfall diminishes with increasing distance from the 
focus over different catchment areas. a .  h u .

551.579.5 317 
A rapid method for calibrating various instruments

for measuring soil moisture in situ. K e l l e y ,  O. J. 
Soil Sci., 58,433-40 {Dec., 1944).

551.593.5 : 535.247.4 318 
Measurement of the photometric properties of the

upper atmosphere. W a ld r a m , J. M. Trans. Ilium.
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551.593.5 576.8.095.14

Engiig Soc., Lond., 10, 125-30 (June); 147-87 (Aug., 
1945).—Visibility is affected by atmospheric con­
ditions, especially scatter of the light and attenuation; 
the latter being a combination of absorption and loss 
by scattering. The scatter produces a veil of bright­
ness over the object to be seen. The author describes 
measurements of these effects carried out in and from 
aircraft travelling at various heights, (a) in a clean 
atmosphere and (b) in the presence of industrial haze. 
For measuring scatter a polar nephelometer was used 
and this is fully described. For air to ground trans­
mission measurements a telephotometer was used 
on the aeroplane. The results obtained are described 
in detail and discussed. j. w .  t .  w .

551.593.5:77.011 319
The scattering of light in the atmosphere. H a r r i ­

s o n ,  G. B. Photogr. J. B, 85, 57-62 (May-June, 
1945).—The mechanism of light scatter in the atmo­
sphere is briefly discussed and the theory outlined. 
This theory is used to determine the visual range under 
various conditions of atmospheric scatter using 
simplifying assumptions. The conception is extended 
to calculate the “photographic range” under the same 
hypothetical conditions using various combinations of 
emulsion sensitivities and filters, from blue sensitive 
without filter to infra-red sensitive with infra-red 
transmitting filter. The figures so obtained are com­
pared with published data and good agreement is 
found. No increase in range is obtained by the use 
of infra-red emulsions if the visual range is less than 
i  mile, and at a visual range of 20 miles the increase 
is only about 20%.

551.593.51 320
The “ green flash” at sunset with a near “ horizon.” 

B a r b e r ,  D. R. Nature, Lond. 156, 146 (Aug. 4, 
1945).

551.594.13 321
Evaluation and interpretation of the columnar 

resistance of the atmosphere. Gish,O.H. Terr.Magn.

Atmos. Elect.,49, 159-68 (Sept., 1944).—The columnar 
resistance of the atmosphere is defined as the electrical 
resistance of a vertical column of unit cross-sectional 
area extending from the earth’s surface to a specified 
altitude. Considerable reductions in the fair-weather 
air-earth current over urban areas are attributed to 
enhanced columnar resistances over industrial dis­
tricts. The conditions to be satisfied for the concept 
to be valid are stated, and methods of evaluating and 
analysing the columnar resistance are outlined. 
Possible interpretations of variations in the values 
observed are suggested. a . h u .

551.594.21 322
Mechanism of charge production in thunderclouds.

C h a p m a n , S. Amer. P/iys. Soc. (Proc., July, 1945). 
Abstr. in Phys. Rev., 68, 103 (Aug. 1 and 15, 1945).— 
Measurements of spray electrification showed negative 
and positive charges in the air in nearly equal numbers, 
negative predominating, but the charge ratio varied 
markedly with spraying or bubbling procedure, if  the 
charge ratio approaches unity by the breaking drop 
mechanism of thunderclouds, another order of magni­
tude of charge is available. Thus breaking drops may 
provide the required charges of both signs in the air, 
which may be separated by the Wilson mechanism in 
non-turbulent regions of the cloud, yielding, as 
observed, a positive cloud top and negative cloud 
centre and bottom, except for a localized volume in 
the updraft region containing positive charge on the 
breaking drops.

551.594.22:621.317.31 323
The measurement of lightning currents in direct 

strokes. M c C a n n , G. D. Trans. Amer. Inst. Elect. 
Engrs, 63, 1157-64 (Suppl. Dec., 1944).— [Abstr. 
2525 B (1945)].

551.594.5 : 550.386 see Abstr. 292 

553.982 : 550.83 see Abstr. 298

BIOLOGY 57/59
575.243:537.531.7 324

X-ray induced mutations in the physiology of 
Opluostoma. F r ie s ,  N. Nature, Lond., 155, 757-8 
(June 23, 1945).

576.8.095.14 325
A growth-delaying effect of ultra-violet radiation on 

bacterial viruses. L u r ia ,  S. E. Proc. Nat. Acad. Sci., 
Wash., 30, 393-7 (Dec., 1944).—Filtrates of various 
bacterial viruses, all active on a common host, 
Escherichia coli B, were irradiated in thin layers 
(average about 0 -0 2 mm) with u.v. light of about 
80% of 2 537 A. The radiation, besides inactivating 
the viruses, produced a delay in the growth of the 
surviving virus particles on a sensitive host; the delay 
increased with increasing doses of radiation. This 
effect is non-hereditary, and varies for different 
viruses. It appears to be due to the cumulative effect 
of the quanta absorbed by the virus particles before 
their inactivation. No similar effect was found on 
virus particles which had survived X-ray irradiation. 
For ionizing radiation, nearly each act of absorption

b y  a v iru s  p a r tic le  is e ffec tiv e  in  p r o d u cin g  in a ctiv a ­
tio n ; th e  su rv iv in g  p a r tic le s  are  lik e ly  n o t to  h a v e  
a b so r b e d  an y  ra d ia tio n . c .  j . g .

576.8.095.14:537.531.7 326
X-ray induced growth factor requirements in bac­

teria. G r a y ,  C. H., a n d  T a tu m , E. L. Proc. Nat. 
Acad. Sci., Wash., 30, 404-10 (Dec., 1944).—The 
bacteria (Escherichia coli and Acetobacter melano- 
genum) were treated with X-rays produced in a 
Westinghouse “Duocondex” unit containing an 
industrial type oil-cooled tube operated at 160 kV 
and 25 MA. Twenty-four- or 48-hour-old liquid 
cultures of bacteria were exposed to a total irradiation 
of 180 000 r units given at a rate of 4 000 per minute. 
Preliminary tests had shown that at this dosage over 
99-99% of the cells were killed. The technique is 
described and the results discussed. The capacity of 
bacteria for carrying out specific biochemical reactions 
can be modified by X-ray treatment, and biosynthesis 
in bacteria would seem to be controlled by specific 
genes. c. J. G.



578 666.1.037.5

578 32 7
Calculation of the results of microbiological assays. 

W o o d , E . C. Nature, Loud., 155 , 6 3 2 -3  (M ay  2 6 ,  
1945).

5 7 8 .0 8 8 .7 4  328
The orientation of pollen tubes of Vinca in the electric 

current. M a r s h ,  G., a n d  B eam s, H. W. J. Cell. 
Comp. Physiol., 25, 1 9 5 -2 0 4  (June, 1945).—This study 
was undertaken to determine the effect of d.c. on the 
point of emergence of the pollen tube and its subse­
quent growth direction. D.c. caused germinating 
pollen tubes of Vinca rosea to emerge from the entine 
on the side toward the cathode to it greater degree 
than in other directions and to grow predominantly 
toward the cathode. Inhibition was reversible; cells 
showing no germination during exposure to the 
current may begin to germinate and grow normally 
within i  hour after cessation of the current. No 
injury due to current was found up to 1 43 0  /¿A/mm2 
for 50  min. c. J. a .

591.175 : 778.3 see Abstr. 359

MEDICAL SCIENCE 61
611.77.087.86 : 536.532 see Abstr. 81
612.1 : 532.13 : 532.516 see Abstr. 33

'612.11 : 541.18.04 see Abstr. 206

612.17 329
New basic concepts in electrocardiography: the 

ventricular gradient. B e r g ,  W. F. Nature, Loud., 
156, 590-3 (Nov. 17, 1945).

612.84 330
Human vision and the spectrum. W a ld ,  G. Science, 

102, 654-8 (June 29, 1945).—The respective sensi­
tivities of the receptors are modified by the coloured 
structures of the eye, i.e. the cornea and the ocular 
fluids. The present investigations deal with the 
spectral sensitiveness of the “aphakie” eye, i.e. an eye

from which the lens has been removed as a result of 
accident, etc. The spectral sensitivities of the rods 
and cones have been measured for this type of eye 
and comparison with the other normal eye is stated to 
permit an estimate of the absorption of the lens and 
the pigment of the retina. The sensitivi ties of the rods 
and cones are related to the photo-sensitive pigments 
rhodopsin and iodopsin. The chemical constitution 
of the former is known and comparisons of absorption 
are given of this pigment obtained from human and 
(leaf) vegetable sources. Information of the iodopsin 
absorption, of unknown constitution, is still lacking.

b . J. L.

612.85 331 
Some experimental evidence for peripheral auditory

masking. L o w y , K. J. Acoust. Soc. Amer., 16, 
197-202 (Jan., 1945).—From observations on
anaesthetized cats, the electric response to the ticking 
of a watch gives a characteristic rhythmic record from 
the nerve and also from the round window. The 
response can be masked by pure tones of suitable but 
limited frequency range. The response is considered 
to be of neural origin, and the process of masking 
must occur within the peripheral organ. g .  e . a .

612.85 : 543.773 see Abstr. 244
614.4 : 541.127.2 see Abstr. 190

614.71 : 536.423.15 see Abstr. 78

615.84:518.3 332
A nomogram for the evaluation of intermittent radon 

treatment. R u d in g e r ,  G. Amer. J  Roentgenol, and 
Radium Ther., 54, 78-9 (July, 1945).
615.84 : 518.3 see Abstr. 11
615.84 : 518.5 _ 333

A slide rule for determination of dosage from linear
radium applicators. R u d in g e r ,  G. Amer. J. Roent­
genol. and Radium Ther., 54, 72-7 (July, 1945).

615.84 : 539.185.9 =  4 see Abstr. 151

621.798.15 : 539.217 334
The kinetics of package life. O s w in , C. R. J. Soc. 

Chem. Ind., 64, 67-70 (March, 1945).—The rate of 
change of the moisture content of goods packed in 
moisture-vapour-resistant wrappings may be expressed 
by r =  69-3Rplp, where r is the time in days required 
for the moisture content of packed materials to change 
from the initial value to a value which is the mean of 
the initial and equilibrium values. R  is the package 
resistance (the mbs. aq. v.p. gradient required to 
change the moisture content by 1% of the dry weight 
of the contents in one day), p. is a const, characteristic 
of the material, and p  is the aq. v.p. in mbs. at the 
storage temperature. Measurements show that this 
equation incorporates a safety factor of about 10 at 
20°c, or 2-5 at 35°c, when R  is based on laboratory 
measurements made at 40°c. [See Abstr. 3139
(1945)].
629.135 : 531.39 see Abstr. 21

655.3 : 539.501 see Abstr. 172

658 : 681.2 see Abstr. 349

GLASS . CERAMICS 666
666.1 335 

Sealing and bulb glasses. J. Sci. Instrum., 22, 38
(Feb., 1945).

666.1 : 539.16 see Abstr. 130

666.1.037.5:539.4.016 336
Glass-to-metal seals. R e d s t o n ,  G. D., a n d  S t a n -  

w o r t h ,  J. E. J. Soc. Glass. Tech., 29, 48-76 (April, 
1945).—Photoelastic measurements have been made 
on standard sandwich seals over a wide temperature 
range by means of the stress-optical bench. Between 
room temperature and the annealing range for a seal 
the stress varied considerably and usually changed its 
sign. The stress at any temperature could be altered 
considerably by a change in the thermal treatment of 
the seal. Change of stress with temperature depended 
mainly on differential free contraction between glass 
and metal, but in the annealing range of the glass the
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666.1.037.5 676

stress was modified by viscous flow. Where the metal 
had a low yield point (e.g. copper), the stress in the 
glass was much lower than that anticipated from 
differential free contraction. Axial stresses (pz) were 
determined for bead seals at room temperature using 
the method of A. W. Hull [Abstr. 367 (1935)] and
E. E. Burger; and the theoretical relationship between 
pz and the ratio of the radii of the glass and metal 
components was verified. Hence the determination 
of axial stresses in seals could be used for rapid routine 
checks on the thermal expansion properties of glasses. 
It was concluded that the permissible value of the 
stresses in bead seals at room temperature depends on 
their design and application, and in some cases can 
safely be considerably >  1 kg/mm2 tension.

666.1.037.5 : 621.326.646.7 : 539.4.016 see Abstr. 169

666.1/.2 : 539.164 =  3 see Abstr. 137

666.113 337
Sealing glasses. D a l e ,  A. E., a n d  S t a n w o r t h ,  J. E. 

J. Soc. Glass Tech., 29, 77-91 (.April, 1945).—They are 
classified according to their more important applica­
tions, and their dilatation, viscosity, annealing and
d.c. resistivity characteristics are discussed. Informa­
tion is included on the chemical compositions of the 
glasses and a classification is suggested, based on their 
contents of glass-forming oxides.

666.189.3 : 539.4.016 338
The strength of glass fibres. I. Elastic properties. 

II. The effect of heat treatment on strength. Mur- 
g a t r o y d ,  J. B. J. Soc. Glass Technol., 28, 368-4057" 
(Dec., 1944).—The value of Young’s mod. and 
of the mod. of rigidity decreases as the fibre dia. is 
reduced; and the viscosity of the glass falls in value 
with the decrease in elastic moduli. Heating the 
fibres to 400°c causes increase in the mod. of rigidity, 
but not in Young’s mod., and on heating to 520°c 
or higher, Young’s mod. is increased as well as the 
mod. of rigidity. The viscosity of the glass is also 
increased by heat treatment. The author interprets 
the results as meaning that the process of drawing a 
glass fibre causes changes in the constitution. Long 
chains of molecules are formed lying parallel to the 
direction of drawing, and the lateral bonds between 
the chains are few. Heat treatment at low temperatures 
permits the formation of some lateral bonds. At the 
higher temperature levels, the chain structure should 
break up, but is prevented from doing so to the fullest 
extent by the dimensions of the very fine fibres. Heat 
treatment should also cause a reduction in strength 
due to the formation of strong lateral bonds and the 
consequent loss of “ductility.” The effect of heat 
treatment on the strength follows the changes in the 
elastic mod. The strength is reduced to 70% of the 
original value by heating to 400°c for 30 min, and 
to 50% by heating to 520°c for the same period. 
Distribution curves of the breaking strains are com­
patible with a random distribution of flaws, which 
increase in number when the fibres are heated.

666.24 339
Coloured glasses. II. (contd.) The colour of glasses 

produced by various colouring ions. W e y l ,  W. A. 
J. Soc. Glass Technol., 28, 158-2667" (Aug., 1944).—

The earlier section of this part [see Abstr. 2507 (1944)) 
dealt with the colours produced by Fe. In this con­
tinuation is discussed the colours produced by Mn, 
Cr, V, Cu, Co, Ni, U, Ti, W, Mo and the oxides of the 
rare-earth elements. In general, the nature of the 
colour, the chemistry involved, the reactions taking 
place and the properties of the glasses produced are 
discussed for each element. a . h .

666.24 340
Coloured glasses. HI. The colours imparted by the 

non-metallic elements; sulphur, selenium, tellurium, 
and phosphorus and their compounds. W eyl, W. A. 
J. Soc. Glass Technol., 28, 267-354T  (Oct., 1944).— 
[See Abstr. 2507 (1944)].

METALLURGY 669
669.017.9 : 545.721/.723 see Abstr. 253

669.018 : 548.0 see Abstr. 264, 265

669.14 341
Local heating in plain carbon steels. Martensite 

formed from pearlitc. W rażej, W . J. J. Iron Steel 
Inst., 5 pp. (1945). Advance copy.

669.71.26 : 541.123.2 342
The constitution of the aluminium-rich aluminium- 

chromium alloys. R a y n o r ,  G. V., a n d  L i t t l e ,  K. 
J. Inst. Met., 71, 481-9 (Sept., 1945).—The solid- 
solubility curve for Cr in A1 was redetermined between 
the peritectic temperature and 350°c, using micro­
graphie methods. The results are in good agreement 
with those which Koch and Winterhager obtained by 
X-ray methods, and with the micrographie results of 
Fink and Freche above 530°c. The composition of 
the phase which enters into equilibrium with the 
primary solid solution was accurately established and 
corresponds to the formula CrAlj.

669.71.72-175:532.612 =  4 343
Study of solidification grain size in Al-Mg light and 

ultra-light alloys. B a s t ie n ,  P. Rev. Métall., 37, 
181-91 (July-Aug., 1940).—Progressive additions of 
magnesium refine- the crystallization of aluminium 
during solidification, and similarly, additions of 
aluminium do the same for magnesium. Surface 
tension measurements show that this is clearly more 
pronounced in very pure aluminium than in alu­
minium containing magnesium, iron, or silicon in 
solution. From these data, the deduction may be 
made that surface tension probably plays a particularly 
important part during the initial phases of develop­
ment of the crystallization centres, even when these 
have very small radii of curvature. An appendix 
contains a brief study of the rate of cooling on the 
crystallization of an aluminium-magnesium alloy.

H. H. HO.

674.8 : 676 : 539.216 see Abstr. 155 

676 : 620.172.224.1 : 539.4.011.2 see Abstr. 167 

676 : 621.385.833 : 537.533.72 see Abstr. 96 

676 : 674.8 : 539.216 see Abstr. 155
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677 77.021.11

677 : 539.32 : 678.1 344 
A comparison of some elastic properties of tire cords.

W a k e h a m , H., H o n o l d ,  E., a n d  S k a u , E . L. / .  
Appl. Phys., 16, 388-401 {July, 1945).—The elastic 
properties of 4 commercial and 5 experimental tyre 
cords are compared over wide ranges of loads, tem­
peratures and moisture contents. The effect of tem­
perature on elongations with various static loads is 
investigated, and the influence of moisture content on 
the results pointed out. The partial recovery and 
growth of rayon and cotton cords subjected to cyclic 
loadings are compared. A hysteresis test is described 
in which the energy loss per cycle of loading and un­
loading may be calculated. The results of these tests 
give considerable information concerning the possible 
behaviour of the tyre cord in the tyre.

677.31 : 539.216.1 see Abstr. 156

677.46:539.216 =  3 345
Recognition o f  super-molecular structure o f  cellulose 

hydrate fibres. S ie b o u r g ,  H. Zellwolle, Kunstseide, 
Seide, 46, 215-23 (1941).—Examination of cross- 
sections of fibres after treatment with CH3COOH 
+  (CH3C0)20  (1 : 1) enables rayons to be identified. 
With viscose, the interior portion dissolves before the 
external portions. With Schwarza, Lanuso and 
cuprammonium rayons, all portions are attacked 
simultaneously. Fibres spun from the more dilute 
viscose solutions and those which have been sub­
jected to the least degree of stretching, dissolve the 
more rapidly. j. a.

678 : 534.13 see Abstr. 48

678.1 : 539.32 : 677 see Abstr. 344

678.7 : 541.68 see Abstr. 235

679.5 : 539.501 see Abstr. 173

679.5 : 620.171 : 539.5 see Abstr. 171

679.5.04 : 532.13 346
The interaction o f  plasticizers and polymers. F r i t h ,

E. M . Trans. Faraday Soc., 41, 90-101 {Feb., 1945).— 
The general problem of plasticizer compatibility is 
discussed and it is suggested that a comparative 
measure of the compatibility can be obtained from 
experiments which measure polymer plasticizer inter­
actions (iv). Experiments are described which measure 
the viscosity of dilute polymer solutions in suitable 
mixed solvents containing the plasticizer in question.

The slope of the {rjsplc) vs. c curve is related to the 
equilibrium extent of swelling of the polymer in the 
pure plasticizer and the slope of the curve is a compara­
tive measure of the compatibility. The effect of tem­
perature and composition of the mixed solvent is dis­
cussed. The experiments are considered in the light 
of a previous theory of the effect of solvent on the 
r]splc ratio: the results do not support the suggested 
view that the slope of the (rjsplc) vs. c curve is a simple 
linear function of w/kT.

679.513 347
Artificial bristles from proteins. M c M e e k in ,  T. L., 

R e id , T . S., W a r n e r ,  R . C ., a n d  J a c k s o n ,  R . W . 
Industr. Engng Chem., 37, 685-8 {July, 1945).—A 
method is described for producing coarse fibres from 
casein by extruding a heated mixture of casein and 
water through a suitable die. When the fibre is 
stretched and hardened, under tension, with quinone, 
a bristle material is obtained, which is being tested In 
certain types of brushes.

679.56 348
Hot-forming of phenolic laminates. G u h l ,  H. C. 

Mech. Engng, N. Y., 67, 175-9 {March, 1945).

679.562.023 349
Low-pressure laminating. N e ls o n ,  J. D. Paper 

Tr. J., 120, TAPPI Sect., 3-6 {Jan. 4, 1945).—The use 
of 50-55% phenolic plastic for cloth base and saturat­
ing paper laminates gives, at 100-300 lb/in2 and 130- 
165° the best mechanical and physical properties 
without resort to the high-pressure laminating range. 
A strength increase of about 25-30% results on in­
creasing the pressure from 65-70 to 300 lb/in2, with 
only slight additional increases at higher pressures. 
The method has special advantages with intricately 
shaped parts, where lightness and strength are im­
portant. It also results in partial elimination of 
variations in laminating stocks, and produces high 
yields and low water-absorption properties. A fairly 
wide range of convenient techniques may be used, but 
the hydraulic membrane or rubber-bag method is 
usually preferred; the moulds can be made of low- 
strength materials, such as sheet metal, wood, con­
crete, plaster of Paris, or papier mache. J. g .

681.2:658 350
Suggestions for the reorganization of the instrument 

industry’ after the war. C la y ,  R. S. J. Sci. Instrum., 
22, 41-3 {March, 1945).

681.26 : 531.527 see Abstr. 29

PHOTOGRAPHY 77
77.011 : 551.593.5 see Abstr. 319
77.012 : 541.124 see Abstr. 184, 185
77.019 351

Luther’s empirical rule and the quantum theory of 
exposure. S i lb e r s t e in ,  L. J. Opt. Soc. Amer., 35, 
301-6 {April, 1945).—It is shown that Luther’s Rule 
(for the underexposed portion of characteristic curves) 
can be derived from the equations for these curves 
given by the quantum theory of exposure. a .  h .  

v o l .  x l l x . — a .— 1946. J a n u a r y .  37

77.021.11 : 77.021.16 : 778.644 352
Dried emulsions in industry. With an account of the 

silk screen printing process. B a k e r ,  T. T. Photogr. 
J. A., 85, 43-7 {March-April, 1945).—Discusses dried 
granular emulsions which are convertible to liquid 
emulsions by the addition of water. In the method 
described the emulsions are only partially digested and 
this is completed by the heated drying operation. 
Applications (e.g. coating metal surfaces by spraying) 
are described and an account is given of the anodizing



77.021.16

process for Al. The principles of the silk screen 
printing process are given in some detail. a .  h .

77.021.16 : 778.644 : 77.021.11 see Abstr. 351

771.3 : 778.35 353
Air camera design. W ill ia m s o n ,  S. Photogr. J.B., 

8 5 , 50-6 {May-June, 1945).—Considers modem 
requirements for war purposes and for peace-time 
surveying. Operational limitations such as haze, 
altitude, low temp, and humidity, vibration, drift and 
the effect of violent changes in velocity are discussed 
and current trends regarding choice of picture sizes, 
magazines, methods of holding the film flat, shutters, 
methods of simultaneously photographing relevant 
aircraft instruments, and lenses and their mountings 
are reviewed.

771.5 : 535.33 354
Photographic materials for quantitative spectro­

graph}-. B a r b e r ,  D. R. Engineering, 160, 257-60 
{Sept. 28, 1945).—Surveys the more important factors 
to be considered in choosing photographic materials 
for industrial spectrography. The characteristic 
curve is discussed together with the changes which 
alterations in the conditions of exposure and pro­
cessing can produce. Reciprocity failure is examined 
together with the effects produced by intermittent 
exposure. The connected problems of graininess and 
resolving power arc also discussed at length. Some 
recommendations regarding microphotometry are 
made. Details of the new Kodak Uniform Gamma 
plate are given; this has an emulsion with a useful 
range of from 2 500 to 4 000 A. Finally, the desirable 
characteristics of an emulsion for this type of work 
are summarized. A. h .

771.5 : 539.215.2 see Abstr. 154

771.53 355
Sensitivity distribution among the grains of photo­

graphic emulsions. T r i v e l l i ,  A. P. H. J. Franklin 
Inst., 239, 101-13 {Feb., 1945).—Application of 
Silberstein’s quantum theory of exposure to the 
distribution of sensitivity in emulsions of pure AgBr 
shows that fog-corrected characteristic curves are 
divisible into 2 groups: symmetrical and asymmetrical. 
These are again divisible into simple and complex 
characteristic curves depending upon the type of 
sensitivity distribution among the grains. The nature 
of the emulsion’s characteristic curves (simple or 
complex) depends upon development, and use of the 
first derivatives of the curves render possible the study 
o f the sensitivity distribution among the grains, a . h .

771.534.531 : 535.33 see Abstr. 61

771.54 356
Studies in the sensitivity of photographic materials.

T r i v e l l i ,  A. P. H. J. Franklin Inst., 239, 269-84 
{April, 1945).—Considers the expression of the 
sensitivity of photographic materials as deduced from 
the sensitivity of the individual grains. It is concluded 
that the sensitivity derived from the exposure required 
to produce a given density has no significance in the 
theoretical determination of the sensitivity of photo­
graphic emulsions. Values derived from the inertia 
have theoretical significance for simple characteristic 
curves, being quantitatively related to the exposures at 
the inflection points. The most complete measure­
ments of sensitivity are obtained by a quantic analysis 
of the shape of the characteristic curve. a . h .

772 357
The influence of photographic developers containing 

hydrazine upon the characteristic curves of photographic 
materials. I. S t a u f f e r ,  R. E., S m ith , W. F., a n d  
T r i v e l l i ,  A. P. H. J. Franklin Inst., 2 3 8 , 291-8 
{Oct., 1944).—Evidence is presented for a new pheno­
menon occurring under certain conditions during the 
development of silver halide emulsions in the presence 
of various hydrazine derivatives. Characteristics are 
increases in the inertia speed, ///, and the contrast 
(gamma) as compared with those for normal 
development. a . h .

778.1:621.725 358
The production of photo-templates. C o p p in , F. W. 

Photogr. J. B„ 8 5 , 63-5 {May-June, 1945).—[Abstr. 
185 B (1946)].

778.15 : 535.31 see Abstr. 56, 57

778.3 : 591.175 359 
High speed linear photography. H a r v e y ,  E. N.,

a n d  S ic h e l ,  F. J. M. J. Cell. Comp. Physiol., 2 5 ,  
175-9 {June, 1945).—A method utilizing a light source 
(d.c. carbon arc 15-20 A), a cylindrical lens and a 
photographic film moving rapidly and continuously 
in a direction perpendicular to the direction of the 
movement studied, is here used to record the change 
in width of living muscle fibre striations during con­
traction. It can be used with high powers of the 
microscope and is equivalent to taking over 1 000 pic­
tures/sec. It may be adapted to record any changes in 
position of structures which take place in only one 
direction. c. J. a.

778.3 : 621.386.1 : 531.55/.57 see Abstr. 24

778.35 : 771.3 see Abstr. 352

778.644 : 77.021.16 : 77.021.11 see Abstr. 351
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GALVANOMETER 
T Y P E  D - 4 I - A

An extremely robust moving coil reflecting Galvano 
meter with interchangeable suspension piece.

^  The taut suspension and perfectly balanced coil maki 
special mounting and levelling devices unnecessary.

'fc Ideal for marine use, in mobile testing units, etc.

-fa Standard Suspension: —

Sensitivity—20 millimetres per micro­
ampere at 1 metre distance.

Coil resistance—1,000 ohms;

Damping—Dead beat.

Spare suspensions and suspensions with other 
resistances and sensitivities can be supplied.

Overall dimensions:
Diameter of base 5-i- in.
Height 7 | in.
Weight 6 lb.

A complete description is given in Bulletin B-513, 
a copy of which will gladly be sent on request.
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