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061 .22 .055 .5 M A TH EM A TIC S 513.735

061.22.055.5 423
Annual Report o f the Indian Association for the 

Cultivation of Science for the Y ear 1943. Proc. Indian 
Ass. Cull. Sci., 31 pp., 1943.

389.6 : 77 see Abslr. 762

511.213 424
On certain sequences o f integers no one of which is 

divisible by any other. C hariar, V. R . Patna Univ.
J .,  1, Nat. Sci. Sect., pp. 22-29, July, 1944.— A 
sequence (B), o f  positive integers, Aj, b2, . ■ ■ is con
sidered such th a t bm is no t a  divisor o f  b„ unless 
m  — n, when all the  m em bers o f  the  sequence are 
written down w ithout exception. T he sequence (B) 
is uniquely determ ined by its first m em ber. I t  is 
proved th a t (B) coincides w ith the sequence o f  primes 
afte r p -  where p  is the  highest prim e less th an  by.

It is also proved that S w i — r r »  converges for ¿„(log b„)s
every d >  0. U sing these an d  o th er results, som e 
properties a re  exam ined o f  a  sequence o f  integers 
a i, a2, . . . such th a t am is no t a divisor o f  an unless 
m  =  n. L. s . G.

512 .52 :517 .53  425
Coefficients for interpolation within a  square grid in 

the complex plane. Lo w a n , A. N ., a n d Salzer, H. E.
J. M ath . Phys., 23, pp. 156-166, Aug., 1944.— In the 
neighbourhood o f  a  p o in t z0 in the  com plex plane, 
a  function is approxim ated by a  quadratic  o r  cubic 
polynom ial. T ables o f  the coefficients appearing in 
these polynom ials are given and there a re  som e 
num erical illustrations, e.g. to find the value o f 
tanh  (0-885 +  0 -2650  given a  table o f  tanh z a t 
intervals o f  0-05 in x and y . l. s. g .
512.831 426

A modified treatm ent o f the iterative method. 
Saibel, E. J. Franklin Inst., 235, pp. 163-166, Feb., 
1943.— In  the problem  o f  determ ining the natural 
frequencies o f  a  vibrating system it is necessary to 
solve a  system  o f  equations which m ay be w ritten in 
the m atrix  form  {x} =  AGAi{x} where {x} is the 
colum n vector (x j, . . x„), M  a  diagonal m atrix,
G  =  || G y[ | is the m atrix  o f  ,influence coefficients, and 
A is the square  o f  the na tura l frequency. Associated 
w ith this equation  are  n  characteristic functions 

and  corresponding characteristic num bers 
AjO' =  1, .  . . ,  n) such that {(¡¡¡} =  A,GA/{^;}’ and the 
problem  is to determ ine Aj, where Aj <  A2 <  . . .  <  A„.
I f  we com m ence with an  arb itrary  colum n m atrix 
fi/r}0, the iterative procedure may be expressed in the 
form  {<A}r i == GM{i/i}r and  the usual m ethod for 
obtain ing A] is to take the ra tio  R(r) =  {4>}r!{'P}r+1 
for increasing r W e have lim R{r) =  Aj bu t the

r —>-oo
ra te  o f  convergence depends upon the degree o f 
separation  o f  the A’s. It is show n that, for a  given r, 
a better value o f  At is obtained by taking the value o f

(t/j)rM{iJ>}r+i__ w |lere a i j  ¡s the row  vector corrc- 
(<l>)r+\M{4>}r+x
sponding to  the colum n vector {<p)r. A  num erical 
exam ple is given. L. s. g .

vol. xlvui.— a .— 1945. February. 49

512.831 427
A rapid method of inversion of certain types of 

m atrices. S a ib e l ,  E. J. Franklin Inst., 237, pp. 197— 
201, M arch, 1944.—T he type o f  m atrix  inverted is 
one which occurs in problem s o f vibration and stability 
and  its determ inant is a  continuant. But the m ethod 
is applicable generally. I f  the given m atrix A is 

it A 12  ̂    '• ■ /A tpartitioned into . ,
Va 2I a 22

and we write C : - A 17 A221-

A - l Aft* H ,
-  A 22‘ D H ,

D =  A21 a h  , then, provided the latent roots o f CD 
are  less than  unity in abs. value, we have

— A] j CK \

2 K )
where H  =  ( l - C D ) - i  and  K  =  ( l - D C ) - i .  The 
given m atrix  A o r its subm atrices Ay m ay always be 
so chosen so th a t it is unnecessary to  invert any m atrix 
o f  o rder h igher than the th ird . A num erical exam ple 
is given. l .  s. g .

512.831 : 519.21 428 
The probability o f convergence o f an  iterative process

of inverting a m atrix. U l l m a n .J .  Ann. M ath . Statist., 
15, pp . 205-213, June, 1944.— H otelling’s m ethod 
[Abstr. 772 (1944)] for com puting  the  inverse o f  a 
given m atrix  A is to calculate C j, C2, . . . where 
Cm + i — Cm(2I — ACm), C0 being the initial approx. 
to  A - 1. A generalization o f  this is 
Q n +1 =  G,„[I +  (I ACm)

+  (I -  AC,,,)2 +  . . . +  (I — AC,,,)*] 
and the condition  fo r convergence is that the laten t 
ro o ts o f  the m atrix I — AC0 be <  1 in abs. value. 
The probability  o f  convergence in relation to  the 
accuracy o f  the initial approx. C0 is exam ined and  an 
expression is obtained fo r the num ber o f  decimal 
places required in the elem ents o f  C0 to m ake the 
probability  0-999. l .  s. g .

512.831 : 621.3.01 429 
Transform ation m atrices in electrical engineering.

V o w e l s ,  R . E. J. Instn Ettgrs, Aust., 16, pp. 97-104, 
June, 1944.— [Abstr. 293 B (1945)].
513.443 =  4 430

Spheres associated with a  tetrahedron. T h e b a u l t ,  
V . C.R. Acad. Sci., Paris, 2 1 6 ,1 , pp . 21-23, 1943.— 
T he 4 associated spheres are  defined and  their m etrical 
properties are  studied, including a  determ ination  o f  
the sphere orthogonal to  these 4. T he sphere o f  
Longcham ps appears as a special case. T h e  figure 
obtained by an inversion about the c. o f  g. o f  the 
tetrahedron is exam ined. l .  s . g .

5 1 3 .7 3 5 :5 1 5 .5 :5 2 6 .8  431
Scale curves in conformal maps. K a s n e r ,  E ., a n d  

D e  C ic c o ,  J. Proc. N at. Acad. Sci., IVash., 30, 
pp. 162-164, July, 1944.—A (1, 1) m apping is m ade 
o f  a surface 2  upon a plane n  in which the co-ordinates 
are (x, y) where x  an d  y  are the param eters defining 
a point o f  2 -  T he scale function a  =  ds/dS  is the 
ra tio  o f  the  corresponding elem ents o f  length in 7r 
and in 2 -  I t  is independent o f  the direction only when 
the m apping is conform al. A scale curve on 2  
(o r tt) is a  curve along which th e  function a  does n o t 
vary. In the conform al case there are co2 o f  these
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given by a (x , y )  — const. Som e theorem s are  given 
concerning a  when S  is a  general surface and the 
m apping is conform al. T he results a re  applied to the 
cartography  o f  a  sphere and it is show n th a t the  only 
conform al m ap  o f  a  sphere upon a  plane with straight 
scales is the  M ercator projection and  th a t the  only 
conform al m aps o f  a sphere upon a plane w ith circular 
scales a re  the Ptolem y stcrographic and  L am bert 
projections. l. s. g .
513.735 : 515.5 : 526.8 432

Scale curves in general cartography. K asn er, E., 
a n d  D e C tcco , J . Proc. N at. Acad. Sci., Wash., 30, 
pp. 211-215, Aug., 1944.—The non-conform al m ap 
is considered [see A bstr. 431 (1945)]. If, on  £ ,  we 
have d S 2 =  E d x2 +  IF d xd y  +  Gdy2, where E, F, G 
are functions o f  x  and y , the scale function a  is given by

2 -  ( d s Y  l + y 2
°  \ds)  E  +  2Fy' +  G y'2

and  there are  co 2 scale curves, depending on the lineal 
elem ent (x , y , y ') . T he differential equation  for the 
scale curves is found and from  this it is evident that 
there a re  3 inflexional directions and  2  cuspidal direc
tions, the  la tter being orthogonal. T he re lationship 
between scale curves and velocity system s [Abstr. 780 
(1944)] is studied and it is show n th a t a  system  o f  
scale curves can be o f  the  cubic (Lie-Liouvillc) type 
i f  and  only if  it is a  velocity system. T he class o f  
surfaces 2  >s de.termincd for which there is a  m apping 
on  a  plane tt such th a t the scale curves coincide with 
the  straight lines o f  tt. In  particular there exists no 
such non-conform al m ap o f  a sphere on  a plane.

513.735.92 433
New systems of hypergeodesics defined on a surface. 

B ell, P. O. Bull. Am er. M ath . Soc., 49, pp. 575-580, 
Aug., 1943.—A  non-rulcd surface S  is referred to its 
asym ptotic  net as a  param etric. A s a po in t P  moves 
along a curve C  o f  S , the  tangents a t P  to the u- and  
e-asym ptotic curves o f  S  describe 2 ruled surfaces 
R u and  RP. S Q and  S a a re  arb itrary  transversal 
surfaces o f  the congruences o f  u- and  v-tangents 
o f  S  respectively. I f  R u intersects in an  asym ptotic 
curve o f  R “, the curve C  is said  to  be a  p-tangeodesic 
o f  S . I f  R° intersects S n in an asym ptotic  curve o f  
R v, then  C  is a  cr-tangeodesic o f  S . T he p- and a- 
tangcodesics o f  S  a t P  are studied and found to be 
intim ately associated w ith the edges o f  G reen, the 
directrices o f  W ilczynski and  the projective norm al o f  
Fubini. A  new geom etric characterization  is found 
fo r each o f  these lines. l . s. g .
513.761 434

Perm utablc periodic transform ations. Smit h, P. A . 
Proc. N at. Acad. Sci., Wash., 30, pp. 105-108, M ay, 
1944.—T he so-called “ special hom ologies”  which 
have been used in  a study o f  the topology o f  finite 
cyclic transform ation groups are here applied to 
non-cyclic groups. * l . s. g .
513.764 =  4  435

O n the notion o f equivalence in the sense o f Poincare. 
C hatelet, F . C .R. Acad. Sci., Paris, 216, 3, pp. 142- 
144, 1943.—Som e rem arks are m ade concerning the 
connection betw een the  birational transform s o f 
curves and  varieties which have som e rational points 
and  w hose equations have ra tional coefficients. Two 
curves (o r varieties) are said to  be equivalent in the

d iophantine  sense if  the  ra tional points o f  one may 
be deduced from  those o f  the other. A  theorem  due 
to N oether is generalized. l .  s. g .

513.88 =  4 436
O n weak convergence. Julia, G . C .R . Acad. Sci., 

Paris, 216, 2, pp. 97 -1 0 0 , 1943.— It is show n that the 
necessary and sufficient condition  th a t a  sequence o f  
po in ts X„ (in a  H ilbert o r  B anach space) converge 
weakly is th a t the  difference o f  the squares o f  the 
distances from  Xn to  2  fixed points have a lim it for 
n -> o o  for all pairs o f  fixed points. Several types o f  
weak convergence are  studied and som e exam ples 
are  given. l .  s. g .

515.5 : 526.8 : 513.735 see Abstr. 431, 432

517.512.2  : 531.224 sec Abstr. 497
517.512.2 : 621.317.757 437  

An electrical circuit for harmonic analysis and o ther
calculations. R y m e r , T. B., a n d  B u t l e r ,  C. C. Phil. 
M ag., 35, pp. 606-616 , Sept., 1944.— [Abstr. 418 B 
(1945)].
5 1 7 .5 1 2 .2 :6 2 1 .3 1 7 .7 5 7 .0 8 2 .5 2  438

A new photo-electric method for Fourier synthesis 
and analysis. F u r t h ,  R ., a n d  P r i n g l e ,  R. W. 
Phil. M ag., 3 5 ,pp. 6 43-656 , O ct., 1944.— [Abstr. 419 B 
(1945)].
517.512.4 439

O n the complex zeros o f the Bessel functions. H i l l e ,  
E., a n d  S z e g o ,  G . Bull. Amer. M ath. Soc., 49, 
pp . 605-610 , A ug., 1943.— By obtain ing the  Bessel 
function as the lim it o f  a  L aguerre polynom ial, a  
p ro o f  is given o f  the classical theorem : the integral 
function,

oo ry  n
z W - v(2z i)  =  S  — Trv----------- m;n-0 m ! r("l — v +  1)

has precisely [v] non-positive zeros. H ere  / _ v is
the Bessel function o f  o rder — v and v >  0 . I f  v is
integral, the  zeros are all a t the origin, and  when v
is non-integral and [r] is odd, there are precisely
1 negative zero and  ¿ (M  ~  1) pairs o f  conjugate
com plex zeros; when v is non-integral and [v] is
even, there a re  %[v] pairs o f  conjugate com plex zeros.

517.53 : 512.52 see Abstr. 425
517.53 = 4  -4 4 0  

O n certain arithm etic applications o f the theory of
residues. R o u s s e l ,  A . C.R. Acad. Sci., Paris, 216, 1, 
pp . 2 0 -2 1 , 1943.— A function  / ( z )  is holom orphic in 
an  a rea  A  bounded by a  con to u r C. I f  / ( z )  has an 
integral value a t  k  po in ts in A , the num ber k  m ay be 
found  by pu tting  F(z) =  sin{7i/(z)} and  no ting  th a t 
k  equals the num ber o f  ro o ts o f  F(z) w ithin A. Thus

_1_
2777

F X z)

m
c

d z : f ’{z) co t {n f(z)}dz
C

An application is m ade to  the  num ber (k ) o f  divisors 
o f  a  given integer p . I f  C  is suitably defined, we have,

p u ttin g /(z )  =  p /z , k : co t {tTplz}dz.

L. -S.-G;
517.534.2 441

Zeros and poles o f functions defined by T aylor scries. 
G o l o m b , M. Bull. Am er. M ath . Soc., 49, pp. 581-592, 
Aug., 1943.— N um erical m ethods are  presented fo r

50
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determ ining the poles and zeros, and, in particular, 
the num ber o f  poles on the  circle o f  convergence C. 
Besides determ ining the  polynom ial whose zeros are 
a ll the  poles (on C) o f  the  expanded function w ith 
their p roper m ultiplicities, the  polynom ial whose 
zeros a re  the  poles o f  highest o rder only is also found. 
T he results are  based on form ulae fo r evaluating 
persym m etric determ inants whose elem ents a re  suc
cessive T ay lor coefficients o f  ra tional an d  m ero- 
m orphic functions. A n application  is m ade to  the 
evaluation o f  the zeros o f  sm allest absolu te value o f 
functions given by T aylor series, e.g. the  2 conjugate 
com plex roots z i, z2 o f  sm allest absolu te  value o f  
F (z) =  z  — e* =  0  are found  to  be  given by z jz2 
=  1 -88940 . . . and  Zj -j- z2 =  0-63626 . . .  L. s. g .
517.564.3 442

Z eros of Bessel functions. Smith, D . B., R odgers, 
L. M ., a n d  T r a u b, E. H . J . Franklin Inst., 237, 
pp. 301-303, April, 1944.—T he tables give the positive 
real roo ts betw een 0 and 25 fo r function  and  first 
derivative o f  Bessel functions o f  the  first kind.

517.949 =  4 443
An asym ptotic property o f the solutions o f certain 

linear finite-difference equations. F a n , K . C .R . Acad. 
Sci., Paris, 216, 4, pp . 169-171, 1943.— A  p ro o f is 
given o f  the  theorem : If, in the  equation

A  "'>’(«) +  gm- i(«)Am_1X «) +  • • •
+  Si('0A>(n) +  go(n)y(n) =  h(n)

the  series 2  (k  =  0, 1 in — 1),
n =  1

00

and  2  K n) a re  convergent, then the  lim its
H  xas 1

n^ y ' — ^ r i 1 )!A*K*0, (* =  0, 1 m -  1)
exist and they are all equal to the solution of the 
equation. l. s. g .
518.4 : 576.8.095.4 see Abstr. 730

518.4 = 4  444 
Determ ination, by the condition of least error, o f a

form ula, depending on linear param eters, for represent
ing an experimental curve. V ernotte, P . C .R. Acad. 
Sci.,P aris, 216, I ,p p . 33-35,1943.— A  lin ey  =  A x  -E B  
is to  be fitted to  a  set o f  experim ental d a ta . A  m ethod 
is given fo r determ ining A  and  B  an d  som e genenjJ 
form ulae fo r A  and  B  a re  given when the  representation  
is to hold over the interval (—A , A ) w here A  proceeds 
over the  range 0 -5  (0-5) 5 -5 . l. s. o .

518.4 =  4  445 
Representation o f an experimental curve, in the

general case, by- the condition of least error. Vernotte, 
P. C .R. Acad. Sci., Paris, 216, 3, pp. 148-150, 1943.—  
A continuation  o f  a  previous paper [Abstr. 444 (1945)] 
w here the  curve to  be fitted has the  form  y  — 
f ( x ,  A , B , C). A  m ethod is given fo r finding 
A , B  an d  C  from  a  set o f  experim entally determ ined 
points. - l. s. G.
518.43 446

Some refinements in methods o f graphical integration. 
D onnell, L. H . J . Franklin Inst., 233, pp. 331-348, 
April, 1942.—Intended  prim arily  fo r num erical 
so lu tion  o f  first-order differential equations, equal 
slope lines a re  first p lo tted , their equations following

from  the substitu tion  o f  tan  nO fo r the derivative in 
th e  equations; 0 is som e convenient angle such as 15° 
and  n has successive integral values 0, 1, 2, 3, etc., 
a s m ay be required. T he integral curve is d raw n to 
cross these lines a t the  slope angle nO, e ither directly 
by F rench  curve o r by a  refinem ent o f  a  straight-line 
approxim ation  which gives the envelope o f  tangents. 
W here the slope is changing rapidly, the  poin ts are 
close together. Points o f  inflexion m ay cause an  
ap paren t anom aly; suitable trea tm en t is explained.

G. F. F.
518.43 447

Differentiation with the cinema intcgraph. Pekeris, 
C. L., a n d W hite, W . T . J. Franklin Inst., 234, 
pp. 17-29, July, 1942.—N um erical in tegration  can be 
applied to  central, forw ard  o r  backw ard num erical 
differentiation, using weighting functions obtained 
from  H erm itc polynom ials in the first case and 
L aguerre polynom ials in  the  two la tter cases. 
Exam ples o f  the  use o f  the  cinem a in tegraph  in  this 
way are  given. W ith  em pirical data , the  e rro r in the 
derivative is from  3 to 5 tim es the e rro r in the data.

G. F. F.
518.5 448

The abridgcr. Leivesley, V. W . J. Instn Engrs, 
A ust., 16, pp. 157-158, Ju ly-A ug ., 1944.—T his is a 
slide ru le w ith special scales intended to  facilitate 
num erous calculations m ainly o f  electrical engineering 
interest. W orked exam ples a re  included in the text. 
T he m ain scales are  the usual logarithm ic A  and  B  on 
stock  and  slide, curtailed  to  a  range o f  1 to  20, 
a  duplicate o f  B  in the C  position  on  slide, and, in 
place o f  the  D  scale on  the stock, a  scale which gives 
cosines in positions corresponding to  sines as read  
on the A  scale. g . f. f.
519.21 : 512.831 see Abstr. 428
5 19 .24 :620 .113 .2  449

Refined quality control speeds up production. 
G aillard, J. Elect. Commun., 22, 1, pp. 3-10, 
1944.— [Abstr. 244 B (1945)].
519 .24 :620 .113 .2  450

Q uality  control inspection. C olasanti, J. M in. 
M ag., 34, pp. 335-337, July, 1944.— [Abstr. 243 B 
(1945)].
519 .251:620.113 451

The statistical control o f  accuracy in routine analysis. 
M a cC oll, H . G . Chem. and Ind., 49, pp. 418-421, 
Dec. 9, 1944.— [Abstr. 242 B (1945)]. 
519 .251:620.113.2  452

The industrial lot and ' its sampling implications. 
Simon, L. E . J. Franklin Inst., 237, pp . 359-370, 
M ay, 1944.— [A bstr. 245 B (1945)].
519.41 453

Possible numbers o f non-invariant operators o f a  
group. M iller, G . A. Proc. N at. Acad. Sci., Wash., 
30, pp . 114-117, M ay, 1944.—A  continua tion  o f  a  
previous paper [A bstr. 1511 (1944)]. An enum eration  
is m ade o f  all the possible non-A belian  groups which 
separately contain  no  m ore th an  11 non-invarian t 
operators. ■ It is show n that, when the  o rd er o f  the  
cen tral quo tien t group  o f  a  group  G  is a  certain  pow er 
o f  a  prim e num ber, th e  o rd er o f  G  is divisible by a 
h igher pow er o f  this prim e num ber an d  hence the 
o rder o f  the  cen tral o f  G is divisible by this prim e

51 ’ 2*



519.44 MATHEMATICS—ASTRONOMY 523.755

num ber. Som e o th er enum erative results a re  given 
and  there  is a discussion o f  dihedral groups, l. s. g .
519.44 454
On the arithm etic in a group ring. B rauer, R . 

Proc. N at. Acad. Sci., Wash., 30, pp . 109-114, M ay, 
1944.—A  group  G o f  finite o rd e r determ ines an  
associative algebra I \  the  group  ring, over a  field K . 
T his algebra consists o f  all linear com binations 
«  =  S ttjO ; w here G/eG and  aleK. A  study is m ade 
o f  certain  arithm etic properties o f  P  w ith a  view to 
applications in th e  investigation o f  groups o f  finite 
o rder. T he elem ent a  is an  integer o f  P  if  the  at arc 
a ll integers o f  K. T he ring J  o f  the  integers a  is no t 
m axim al so  th a t the  o rdinary  theory o f  ideals does 
n o t hold . T he m ain topic o f  the  paper is a  study o f  
how  a  prim e ideal p o f  K  behaves in J . T h is involves 
a  study o f  the residue class ring J *  =  / / ( p). l. s. g .
519.48 =  6 455
On the theory of rings. Sagastume B erra, A . E. 

P ubl.F ac. Cienc. F is-M at. L a  Plata, 174, pp. 107-141, 
July, 1944.— Som e general properties o f  rings are 
n o ted  and som e theorem s are  proved  concerning the 
se t o f  regular elem ents and the set o f  units. Q uotient 
rings a re  studied  in considerable detail and  som e 
exam ples a re  given. l . s. g .
522.61 : 771.54 456

The astronomical aspect. H unter, A. Photogr. 
J ., 84, pp. 288-290, O ct., 1944.—D escribes the  p ro 
cedure follow ed in astronom ical photom etry  and 
indicates som e o f  the ways (low light flux) in which 
th is w ork  differs from  o th er sensitom etric work. 
T h e  in term ittency effect is discussed. T he n a tu re  o f  
astronom ical w ork renders necessary deviations from  
ideal procedure  and  the effect o f  som e o f  these 
deviations is exam ined. a . h .
522.617.3 : 535.244 : 535.247.4 see Abstr. 558 
523.161 457

Interstellar sodium lines in sta rs of classes R  and N. 
Sa nf o r d, R . F . Pub I. Astr. Soc. P a c if ,  54, pp. 257- 
258, D ec., 1942.— Stellar and  interstellar velocities 
a re  given fo r 6 late-type stars in which the lines are  
well separated . ' a . h e .
523.3 458 

L unar coronac. D e l a Bere, J. C. W. Nature,
Load., 154, p . 613, Nov. 11, 1944.
523.66 459

Periodic comet Wolf I. B aade, W. Publ. Astr. 
Soc. Pacif., 54, pp. 259-260, Dec., 1942.— P h o to 
graphs on  the 100 in. reflector show  a sem i-stellar 
head from  w hich a 16 ' tail extended a t position 
angle 300°. C orrections to  the ephem eris are derived.

A. HU.
523.746 460

On sunspots and the solar cycle. A lfven, H . A rk. 
M at. A str. Fys., 29A, 2, N o. 12, 17 pp ., 1943.— Sun
spo ts are regarded as d isturbances in the su n ’s norm al 
m agnetic field caused by the arrival a t the  surface o f  
a  m agneto-hydrodynam ic wave [see A bstr. 637 
(1945)]. T he m otion  o f  such waves from  the centre 
is investigated; and  the d irection an d  velocity o f  the 
in tersection betw. the  wave fron t and  the  surface 
are found  to  be  the  d irection an d  velocity o f  the 
sp o t zones in  their m otion  tow ards the equato r. 
T he waves m ay originate in the  Sun’s non-uniform

rotation . T hey are  identified w ith standing waves o f  
the lines o f  force excited by ro tational turbulence, 
an d  the  11-year cycle is probab ly  the  resonance period  
o f  lines o f  force in  the  so la r in terio r z/7 o f  the  radius 
from  the centre. A n  observed period  o f  70-80 yr. 
is also explicable on the  theory  suggested. a . h u .
523.746 461 

Provisional sunspot-numbers for April to  M ay, 1944.
B r u n n e r, W . Terr. M agn. A tm os. Elect., 49, p . 158, 
Sept., 1944.
523.746 : 538.6 462 

O n the effect o f a  vertical magnetic field in a  con
ducting atm osphere. A lfven, H . A rk . M a t. A str. 
Fys., 29 /i, 2, N o. 11, 6 pp ., 1943.—The decay o f  a 
m agnetic field in a  body o f  finite electrical conductivity 
is studied, a n d  the  results applied to  th e  fields o f  
sunspots, w hich are  found  to  create currents in  their 
decay which are  large enough to  cause th e  decay to  
proceed very slowly. Static equilibrium  in an  ideal 
gas under the influence o f  gravitation  and  a  vertical 
field is possible only if  the  tem perature  in th e  field 
is lower th an  th a t outside it: thus sunspots are 
relatively cool because o f  their fields. T he action o f  
rad ia tion  in sm oothing ou t the  tem perature  difference 
will p roduce convection curren ts qualitatively sim ilar 
to the  observed Evershed effect. T he hydrostatic  
pressure g radient set up  by the in teraction  betw. 
the induced curren ts and  the  field is o f  the o rder 
necessary i f  the  cooling is produced by convection.

A. HU.
523.746 : 550.384 see Abstr. 718
523.746.5 : 550.384 : 550.37 see Abstr. 715
523.752 463

The eruptive prominence o f O ctober 3 ,1942 . Pettit,
E. Publ. A str. Soc. Pacif., 54, pp. 253-255, D ec.,
1942.—A n interactive prom inence passing over to  the 
eruptive form  is described. M easurem ents m ade along 
its trajectory  give a  d istance/tim e diagram  show ing a  
uniform  velocity o f  14 km ./sec. w hich persisted for 
nearly  an  h o u r before changing rapidly to  one o f  
21 km ./sec. lasting 3/4 h r., and  then to  one o f  
42 km ./sec. a . h u .
523.755 464

O n a  physical theory of the solar corona. Sa h a , 
M . N . Proc. N at. Inst. Sci. India, 8, 1, pp . 99-126, 
[942.—T he existence o f  highly-stripped ions o f  Fe, 
C a and N i in the  in n er co rona  [Abstr. 344 (1943)] 
m ay be due e ither to  bom bardm ent o f  the  so la r 
a tm osphere  by m eteoric d u st o r  to  p roduction  o f  the 
ions inside the  so lar envelope. T he first m echanism  
is fo u n d  to  be quantitatively  inadequate  to  produce 
th e  observed excitation; the  second is developed by 
supposing th a t nuclear reactions, sim ilar to  U  fission 
occur in  the  lower atm osphere  and  p roduce stripped 
a tom s o r bare  nuclei which, projected th rough  the 
chrom osphere w ith energies o f  m illions o f  volts, 
p ick  up  enough electrons to  em it visible lines in the 
co rona. E lectrons liberated  from  so lar a tom s by 
collision during  this passage form  the  o u ter corona. 
Energetic considerations suggest th a t in  the case o f  
iro n  the  particle  is form ed as Fe+t® w ith an  energy 
o f  ab o u t 60 eM V. T h e  range and  energy-balance o f  
such  ions in  th e  so lar atm osphere  a re  calculated  and 
show n to  accord  w ith know n facts. A  program m e 
o f  fu rth er w ork is indicated . a . h u .
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523.78 : 525.23 see Abstr. 482, 483 
523.802 465

O n some form ulae fo r the computation o f space 
densities. M almquist, K . G . A rk . M at. Astr. Fys., 
29B, 2, N o. 8, 7 p p ., 1943.— Simplified form ulae are 
given for com puting  the  space densities o f  stars from  
the d istribu tion  o f  their apparen t m agnitudes, given 
th a t the  d istribution  o f  absolu te m agnitudes in  an
elem ent o f  space is G aussian . a . h u .
523.841.1 466

Photographic light curve o f Nova Aquilac, 1943. 
G aposchkin, S. Bull. Harv. Coll. Obs., N o . 917, 
pp. 16-17, Dec. 1, 1943.— A ll available H arvard  
observations o f  th e  m agnitude o f  th is nova  are  
collected. I t  rose from  fain ter than  m agnitude 17-5 
to 6 -4  a t m ax. and  declined to  13-5 in 7 m onths.

A. HU.
523.841.11 * 467

The expanding shell around Nova H crculis. B aade,
W . Publ. A str. Soc. Pacif., 54, pp. 244-249, Dec.,
1942.— Photographs taken  a t th e  C assegrain focus 
o f  the  100 in. telescope show  such a dim inished 
surface brightness o f  the  nebula surrounding  this 
nova th a t the  cen tra l s ta r is visible. T he struc tu re  o f  
the  spectral lines N I ,  N 2  and  H/J suggests th a t thé 
nebula is an  ellipsoidal shell w hose thickness is abou t 
h a lf  its o u ter radius. T he duplicity observed visually 
is a ttribu ted  to  b right condensations close to  the  inner 
boundary  o f  this shell. T he em ission in  the  red 
(6 300-6 700 À) consists o f  2 pairs o f  condensations 
on the  m in o r and  m ajo r axes, superposed on  a  weak 
em ission over the w hole nebula. T hese localized 
em issions a re  due to  forbidden N i l  lines a t  6 548, 
6 584 Â. A. h u .
523.841.11 468 

Visual magnitudes o f Nova Puppis 1942. P ettit, E.
Publ. A str. Soc. Pacif., 54, p . 259, Dec., j 942.—  
M easurem ents w ith a  wedge photom eter on a  6 in. 
re fractor betw een N ov. 10 and  19 show  th a t max. 
occurred on  N ov. 11. T he s ta r  is the th ird  brightest 
nova in the  past 300 yr. a . h u .
523.841.11 : 523.872 469 

. The spectrum  of Nova Cygni 1942. Sanf o r d, R . F.
Publ. A str. Soc. P a c if , 54, pp. 255-256, Dec., 1942.—  
Tw o series o f  spectrogram s secured when the nova 
was o f  apparen t m ag. 9 'a n d  15, respectively, are 
described. T he earlier ones show  a  continuous 
spectrum  overlaid by em ission bands, chiefly o f  H , 
and  by abso rp tion  bands suggesting shells expanding 
a t 500 km ./sec. and  a t ab o u t 1 300 km ./sec. A fter 
the  decline in  m agnitude the  con tinuum  and  the  
H  em ission w eakened rel. to  allow ed and forbidden 
Fe II em ission bands. a. h u .
523 .841.11:523.872 470

Nova Puppis 1942. H umason, M . L ., a n d Sa n
ford, R . F . Publ. A str. Soc. P a c if ,  54, pp. 256-257, 
Dec., 1942.— Spectrogram s secured betw . N ov. 11 
and N ov. 15 show  a  con tinuous spectrum  with 
em ission H  bands w ith wide hazy absorp tion  edges on 
their violet sides, indicating a shell expanding a t 
1 000 km ./sec. B road absorp tion  lines due to  Fe II 
and  Si II  are also present. T he velocity from  the 
in terstellar lines gives an  absolu te  m ag. o f  —11, 
suggesting th a t N . Puppis is a  very brigh t galactic 
object. a . h u .

523.841.2 471 
Pulsation and white dwarfs. B h a t n a g a r, P. L.

Nature, Loud., 154,/?. 606, Nov. 11, 1944.
523.841.3 472 

Eighty-one new variable sta rs in V SF 524 and 566.
B oyce, E. H . Bull. Harv. Coll. Obs., N o. 917, 
pp. 1-5, Dec. 1, 1943.—Types, periods and lim iting 
m agnitudes a re  determ ined fo r 81 new variables in 
these h igh-latitude fields, w hich lie betw. the  M agel
lanic C louds. T he d istribu tion  o f  types is norm al for 
the  latitude. I t  is uncertain w hether a  nova found is 
a  d istan t associate o f  the L arge C loud o r  is a super
nova in N G C  1511. a. h u .
523.841.3 473- 

Indices to H arvard  variable-star numbers and to
published variable-star fields. ShApley, H ., a n d 
B oyce, E. H . Bull. Harv. Coll. Obs., N o. 917, 
pp. 18-21, Dec. 1, 1943.— An index to  discovery 
announcem ents from  HV 3985 to  the curren t 
H V  11975; and a  finding list fo r position , num ber o f  
variables and  place o f  publication fo r H arvard  
variable-star fields up  to V SF 566. a . h u .
523.841.35 474

BN M onocerotis: an  N -type variable. Ed m o n d s o n,
F . K ., a n d G iclas, H . L. Astrophys. J ., 100, pp. 1-7, 
July, 1944.—Photographic, photovisual and photo-red  
observations m ade w ith 7 different telescopes over 
the  past 19 yr. are used to  study the light and  co lour 
variations o f  this s ta r. T he variation  is o f  the  sem i
regular type w ith a  m ain period o f  500 days and 
am plitudes o f  3 m ag., 1 m ag. and  < 1  m ag. in  the 
respective spectral regions. T he co lour index varies 
from  + 4  to + 6  m ag., the red index from  + 5 - 5  to  
+ 7 - 5  m ag.; bo th  a re  strongly correlated  with pho to 
graphic m agnitude. a . h u .
523.841.37 475

Ephemcris corrections for seven Cepheid variables. 
A shbrook, J. Bull. Harv. Coll. Obs., No. 917, p .  10, 
Dec. 1, 1943. a . h u .
523.841.9 476 

Notes on five eclipsing stars. Payne-Gaposchkin,
C. Bull. Harv. Coll. Obs., N o . 917, pp . 7 -8 , Dec. 1,
1943.— Five know n variables (R V  Vel, R X  Vel, 
T Z  C rA , U U  C rA , and  RS Ind) are  show n to  be o f  
eclipsing type, and  elem ents are 'derived. . a . h u .
523.841.9 477 

GR Carinae. Prager, R . Bull. Harv. Coll. Obs.,
N o. 917, pp. 8-10, D ec., 1, 1943.— Discrepancies 
betw. predicted an d  observed m agnitudes o f  this 
A lgol-type s ta r d isappear if  a  period three  tim es th a t 
previously announced is used, two m in. being assum ed 
w ith a  separation  o f  abou t l /3 the period. N o  reliable 
light curve is yet available, bu t the m in. seem  to  be 
nearly  equal in depth  an d  o f  very sh o rt and very 
different durations. a . h u .
523.841.9 478 

N otes on seven eclipsing sta rs. G aposchkin, S.
Bull. Harv. Coll. Obs., N o. 917, pp. 11-15, Dec. 1,
1943.— V444 Cygni is a  W olf-R ayet eclipsing b inary 
show ing shallow  m inim a o f  very unequal w idths. 
X  G ru is has a  single m in. o f  dep th  2-1 m ag., and 
probab ly  consists o f  2 com ponents unequal in size, 
lum inosity  and  m ass. T h e  com ponents o f  TV N orm ae 
are  p robab ly  sub-dw arfs o f  type A , o f  m ass ab o u t
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1 ■ 6 tim es th a t o f  the Sun b u t o f  radius only abou t 
l ls th a t o f  the  Sun. L ight curves are given fo r U  Scuti, 
W  Scuti and  R Z  Scuti. T he system  R Y  Scuti is 
discussed using som e new da ta , and  previous con
clusions as to  the  unique character o f  its com ponents 

•and o f  the  surrounding  envelope and  nebula are 
confirm ed. a . h u .
523.842.2 479 

The frequency of d istant companions. W illiams,
E. T . R ., a n d  V yssotsky, A. N . Publ. Astr. Soc. Pacif., 
54, pp. 260-263, Dec., 1942.— M cCorm ick parallax 
p lates a re  exam ined to  find d istan t com panions o f  the 
sam e proper m otion as the  parallax  star. T he regions 
a re  chosen if  the  annual m otion  o f  the  parallax  sta r 
exceeds 0 " - l  in one co-ordinate. C om panions are 
listed if  they are  > 1 '  d istan t. M in. frequencies o f  
occurrence are  7% fo r prim aries brighter than 
m ag. 5 • 3; 3% for fain ter prim aries. M any arc  m issed 
because they a re  obscured by the  ro tating  sector o r 
are  too  faint, b u t it is concluded th a t am ong the 
brighter stars there a re  as m any com panions a t 
distances >  I 000 astronom ical units as there  are 
visual doubles on  A itken’s definition. a . h u .
523.842.2 _ 480

D istant companions o f 36 U rsae M ajoris. V yssot
sky, A . N ., a n d  R euyl, D . Publ. Astr. Soc. Pacif., 
54, p. 263, Dec., 1942.— A tten tion  is d raw n to  an  M 0 
d w arf o f  m ag. 9 a t  2 ' from  this sta r an d  sharing  its 
proper m otion ; and  to a  K 0 s ta r  o f  m ag. 8 m ore 
th an  1° away which m oves w ith the  pair. a . h u .
523.872 481 
Molecules: their role in astronomy. Swings, P.

Publ. Astr. Soc. Pacif., 54, pp. 232-236, Dec., 1942.—  
T he presence o f  m olecules in celestial bodies is 
deduced from  bands an d  continuous absorp tion  in 
their spectra and from  their effect on  the  abundance 
o f  certain  free atom s. A  review o f  the  molecules 
found  and  o f  their m ode o f  excitation  is given. T he 
h igh abundance o f  m olecules in the  a tm ospheres .o f 
late-type stars is connected with the  atom ic line 
em ission show n in their spectra. T he im portance o f  
m olecular spectra  in  studies o f  the  chem ical com posi
tion  an d  abs. m agnitudes o f  sta rs is em phasized. 
T he d istinction betw . th e  M  and  th e  R  an d  N  stars 
is a ttribu ted  n o t to  differing abundances o f  O and  C  
in atm ospheres in  therm odynam ic equilibrium , bu t to 
the effect o f  departu res from  therm odynam ic equi
librium  in chem ically sim ilar atm ospheres. Sim ilar 
d epartu res p rofoundly  m odify the  excitation con
ditions in in terste llar space and  in com ets. F u tu re  
w ork should  include labora to ry  investigations o f  
bands o f  astrophysical in terest, and  extension o f  
astronom ical observations to  the infra-red. a . h u .
523.872 : 523.841.11 see Abstr. 469, 470
525.23 : 523.78 482

Atm ospheric-electric observations a t  Huancayo, 
P eru , during the solar eclipse, January  25, 1944. 
Jones, M . W ., a n d G iesecke, A . A . Terr. Magit. 
Atmos. Elect., 49, pp. 119-122, June, 1944.— Special 
observations were m ade o f  certain  geophysical 
elem ents during  th is partia l eclipse, w hich lasted
2 h. 40 m. and  reached 85% to ta lity  a t  H uancayo. 
D uring  the  eclipse the po tential gradient decreased, 
th e  positive and  negative conductivities increased, 
the a ir-earth  cu rren t density  increased and th e  nuclei-

coun t decreased. T he effects are a ttribu ted  to  
decreasing so lar heating o f  the  low er a tm osphere 
[see A bstr. 483 (1945)]. a . h u .
525.23 : 523.78 483

Discussion o f “ Atm ospheric-electric observations a t  
Huancayo, Peru , during the solar eclipse, Jan u ary  25, 
1944.”  G ish, O. H . Terr. Magit. Atmos. Elect., 49, 
pp. 123-124, June, 1944.—T he observations [Abstr. 
482 (1945)] are  com pared with sim ilar ones m ade at 
L akin , K ansas, during  the  eclipse o f  Ju n e  8, 1918. 
T he close sim ilarity found  is linked w ith the fact th a t 
the  norm al d iurnal varia tions o f  potential gradient 
and o f  conductivity  a re  o f  the  sam e character a t  the 
2 places. I t  is suggested th a t conditions a t  bo th  sites 
favour the  developm ent a t n igh t o f  a  stable stra tum  
o f  a ir  n ear the ground. In  general, no  close correlation  
betw . tropospheric electric elem ents and  so lar rad ia 
tion  is to  be expected. a . h u .
525.73 =  4  484

O n the astronomical refraction. Esclan g o n, E.
C.R. Acad. Sci., Paris, 216, 2, pp. 100-103, 1943.—  
T he usual form ula fo r th is refraction  (i.e. the angle 
between the  initial d irection o f  a  light ray and  the 
d irection o f  the ray  o n  reaching the earth ’s surface) 
is only useful fo r zenith distances less th an  75°. 
A  new form ula is established which perm its rapid  
calculation  even when this restriction  is rem oved.

I t  involves th e  function =  ex' e~ xZdx. l . s. g .
525.73 =  4  485

O n geodetic refraction. Esclangon, E. C.R. 
Acad. Sci., Paris, 216, 3, pp. 137-139, 1943.—T he 
results o f  a  previous pap er [Abstr. 484 (1944)] are 
used to  determ ine the refraction between 2 geodetic 
sta tions. l. s. g .
526.6 : 551.241 see Abstr. 723
526.8 : 515.5 : 513.735 see Abstr. 431, 432 
526.92 : 551.510.535 : 621.396.9 486

H istorical notes on the determination of distance by 
timed radio waves. T uska, C. D . J. Franklin Inst., 
231, pp. 1-20, Jan., and pp. 83-102, Feb., 1944.— 
[Abstr. 543 B (1945)].
527 : 538.7(09) see Abstr. 638 
527 : 621.396.932.2 : 531.383 see Abstr. 501 
530.12 :531 .51  4S7

Comparison of a  degenerate form of Einstein’s with 
B irkhoff’s theory of gravitation. W eyl, H . Proc. Nat. 
Acad. Sci., Wash, 30, pp. 205-210, Aug., 1944.— A 
reply to  a  recent p ap er by B arajas [Abstr. 1955 (1944)]. 
M ore detailed analysis is given in  w hich the  com plete 
and “ degenerate”  Einstein theories are com pared with 
the  theory o f  Birkhoff. l. s. g .
530.12 :531 .51  488

O n Birkhoff’s new theory of gravitation. B arajas, 
A ., B irkhoff, G . D ., G raef, C ., a n d Vallarta, M . S. 
Phys. Rev., 66, pp. 138-143, Sept. 1 and 15, 1944.— 
[See A bstr. 79 (1944)]. In  the theory  based on  flat 
space-tim e, the  red shift is accounted fo r by the energy 
change o f  th e  p ho ton  as i t  travels from  the em itting 
body, w hereas the p h o to n  plays no  especial rô le in 
th e  Einstein theory; the  so lu tion  o f  the  prob lem  o f  
2 o r  m ore bodies is feasible in  the  new  theory  because 
of its sim pler character. F o u r com m ents o f  W eyl

54



530.145 Q U A N T U M  THE O R Y — MECHANICS 531.224

are discussed. T he perfect fluid used by B irkhoff as 
the  u ltim ate carrier o f  m ass and  electric charge is to 
be characterized as the sim plest fluid w ith d isturbance 
velocity th a t o f  light (c). T he differential equations 
o f  the theory are set up. A n additional cosm ological 
term  in the g ravitational potentials Ay is suggested: 
Ay =  (Kl&)(t2 — .v2 — y 2 — z2)gij, where x, y, z, t are  
L orentz co-ordinates and  K  is the  (sm all) cosm o
logical const. T he explicit form ula fo r the  ra te  o f  
advance o f  periastron  P  o f  two bodies o f  m asses m  and 
m 2 is given, as obtained from  the so lu tion  o f  the
2-body problem  in the theory, and  its possible applica
tion to  double  stars is referred to.
530.145 489

On the connection o f D irac’s quantum -electro- 
dynamics and the theory' o f radiation damping. G o r M- 
ley, P. G ., a n d  H eitler, W . Proc. R . Irish Acad., 
50A, 4, pp. 29-49, Sept., 1944.—D irac ’s recent 
a ttem p t [Abstr. 1742 (1942), 351 and 352 (1944)] to  
free the  relativistic theory  o f  quantized fields from  the 
divergences w hich prevent an  exact application  to  
physical problem s is com pared w ith the theory o f  
rad ia tion  dam ping [Abstr. 2558 (1942)] in which a  
heuristic a ttem pt is m ade to  derive a  divergence-free 
form alism  by sim ply om itting  the  divergent integrals 
from  the  original form alism . B oth  theories a re  
L orentz-invariant and  have certain  o th er com m on 
features, bu t they are  no t identical. I t  is show n th a t
(1) fo r a  sm all num ber o f  problem s, including the  non- 
relativistic scattering  oT a  quan tum  by a  particle  with 
large rest m ass, the  tw o theories give practically 
identical results, (ii) fo r  m ore  com plicated processes, 
especially the scattering  o f  a  q uan tum  w ith energy 
large com pared w ith the  re st energy o f  the  scattering 
particle an d  even m ore so fo r m ultiple processes, the 
tw o theories a re  widely different, (iii) fo r certain  
problem s, D irac’s theory  has n o  so lu tion  a t  all. 
This is show n to  be the  case fo r the  relativistic scatter
ing o f  a  high-energy quantum . T he difficulty (iii) is 
due to  negative-energy quan ta , and this pa rt o f  D irac’s 
theory  m ay have to be abandoned . l . s. G.
530.145.5 : 537.12 490

P lanck’s universal constant o f action. C o o k, S. R . 
Proc. Amer. Phys. Soc., Berkeley, Cal., July 22, 1944. 
Abstr. in Phys. Rev., 66, p. 161, Sept. 1 and 15, 1944.—  
T he paper pu rports to show  (1) th a t P lanck’s first 
constan t is the  real universal constan t o f  action , e,
(2) th a t the ra tio  o f  e and h is a  definite const, o f  
proportionality  k .
530.145.61 491 

A note on eigcnphascs and eigenfunctions of certain
continuous spectra. H ulthen, L. K. Fysiogr. S'dllsk. 
Lund. Förh., 1 4 ,8 ,6 pp., 1944.—An asym ptotic  solution 
o f  the Schrödinger equation  fo r a  system  o f  2 particles 
is, for large r, o f  the  form  sin (kr — %Itt +  ry) where 
/ is a quan tum  num ber, and is called the eigenphase. 
A  general form ula fo r y / is established and the first- 
o rder effect o f  a  pertu rbation  is calculated. A  group 
o f  identities involving the  solutions o f  the Schrödinger 
equation  is also obtained and these are  useful in 
practical com putation  o f  eigenfunctions and  eigen- 
phases [see A bstr. 492 (1945)]. l. s. g .
530.145.61 492 

V ariational problem for the continuous spectrum of
a  Schrödinger equation. H u l t h e n, L. K. Fysiogr.

Sdllsk. Lund. Forh., 14, 21, 13 pp., 1944.—The 
continuous spectrum  is linked w ith a  variational 
problem  in w hich the  eigenphase (defined by the 
asym ptotic  behaviour o f  the eigenfunction) plays a 
p a rt sim ilar to  th a t o f  an  eigenvalue. T he result is 
a  varia tional m ethod fo r approxim ating  the  eigen
function and  the phase, the  latter being obtained very 
accurately because o f  its sta tionary  character. A  p a r
ticular case treated  is the continuous S-spectrum  o f  
deuteron. l. s. g .
530.145.63 : 538.615 493

A note on D irac equations and the Zeem an effect. 
Bose, S. N ., a n d B asi), K . Indian J. Phys., 17, 
pp. 301-308, Dec., 1943.—T he D irac  equations for 
hydrogenic atom s are solved by a  new m ethod, the 
radial functions being expressed in term s o f  a com bina
tion  o f  2 Sonine’s polynom ials o f  consecutive degrees. 
The equations are also solved when the  a tom  is in an 
electrom agnetic field, som e elem entary properties o f  the 
Sonine polynom ials being used. The result is that 
the problem  o f  the  Zeem an effect in a  general (hom o
geneous) field m ay be solved and  the  standard  
quadratic  equation  for the  energy is obtained, l .  s. g  .
530.145.65 =  4 494 

Representation o f a  system of identical particles by
a  symmetrical wave function. C ourtois, J. C.R. 
Acad. Sci., Paris, 216, 1, pp. 35-37, 1943.—T he wave 
functions a re  given fo r particles w ith spin and  w ithout 
spin, and  d new norm alizing convention is stated. 
T he wave functions arising when 2 systems co-exist 
are  se t up  and  studied. l. s. g .
530.145.65 : 535.14 = 4  495 

Representation o f an unlimited number o f particles.
C ourtois, J. C.R. Acad. Sci., Paris, 216, 3, pp. 146— 
148, 1943.—A  system  o f  particles having a sym m etric 
wave function is considered. T he results o f  a  previous 
paper [Abstr. 494 (1945)] a re  used and  an  applica
tion  is m ade to  photons. l. s. g .
5 3 1 .1 9 :5 3 6 .7 :5 3 9 .1 5 2 .1  496

Statistical mechanics a t  extremely high tem peratures. 
W ataghin, G . Phys. Rev., 66, pp. 149-154, Sept. 1 
and 15, 1944.— [See A bstr. 1532 (1944)]. Equilibrium  
conditions betw een elem entary particles and nuclei 
a t tem peratures T > ,  109 deg. are  studied. T hree 
tem perature  intervals below  the upper limit.— 1012 deg. 
[ & r ~  10s eV] a re  considered. Because o f  the  
behaviour o f  high-energy particles, lim itations arise 
to  the  validity o f  the  laws o f  q uan tum  statistics, in 
accordance with the  idea o f  th e  existence o f  a  supple
m entary indeterm inacy fo r high-energy particles and  
a  lower lim it fo r m easurable lengths. A strophysical 
aspects o f  the phenom ena o f  p a ir p roduction  and  o f  
the gravitational effect o f  light particles a re  discussed. 
T he results concerning p a ir p roduction  a t ~ 1 0 9 deg. 
a re  sum m arized. G eneral form ulae fo r therm al 
equilibrium  betw een nuclei and  light particles are 
given.
531.224 : 517.512.2 497

Application of the Fourier method to  the solution of 
certain  boundary problems in the theory of elastieity. 
Pickett, G . J. Appl. Mech., 11, A \  1 6 -A 182, Sept., 
1944.—T he F o u rie r m ethod  is used to  o b tain  exact 
solu tions fo r stresses in rectangular prism s o r  c ircular 
cylinders for any boundary  condition.
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531.258 498 
T he bending o f the cylindrically acolotropic plate.

C arrier, G . F . J. Appl. M ech., 11, /1129-/1133, 
Sep t., 1944.— T he sm all-deflcction theory, applicable 
to  plates o f  cylindrically aeo lo trop ic  m aterial, is 
presented, and expressions a re  ob tained  fo r  the 
m om ents and  deflections produced  by th e  following 
com binations o f  loading and  boundary  conditions: 
T he disc clam ped a long  its circum ference and  loaded 
by a  uniform  latera l pressure; the  clam ped disc 
loaded  by a  cen tral concentrated  force; the  simply 
supported  disc loaded by uniform  edge m om ent; the 
disc w ith a  rigid core clam ped along its circum ference 
a n d  loaded  by a  central concentrated  force; th e  ring 
c lam ped  along its o u ter edge and  loaded by a  uniform  
shear d istribu tion  a long  the  inner edge; the  sim ply 
supported  d isc w ith an  elastic iso tropic core loaded 
by a  uniform  edge m om ent; and  the disc under the 
loading given by p  =  p 0r cos 8.
531.258 499 

Strengthening o f circular holes in plates under edge
loads. B eskin, L. J . Appl. M ech., 11, /1140-/1148, 
S ep t., 1944.— Stress d istribu tions a re  determ ined 
a ro u n d  strengthened c ircular holes in plates subm itted 
to  edge loads a t  infinity. V arious p roportions o f 
c ircu lar strengthenings a re  considered, and  three 
conditions o f  applied edge loads a re  investigated; 
uniform  hydrosta tic  stress, uniform  shearing  stress, 
uniform  axial stress. T h e  stress-concentration factors 
are  defined by th e  ra tio  o f  the critical stress, com puted 
by th e  distortion-energy theory , to  the  critical stress 
a t infinity, which is the  critical stress in the p late 
w ithou t hole.
5 3 1 .3 :6 2 1 .9 3  500

Basic mechanics o f  the m etal-cutting process. 
M erchant, M. E. J . Appl. M ech., 11, /1168-/1175, 
Sept., 1944.— [Abstr. 575 B (1945)].
531.383 : 527 : 621.396.932.2 501

M arine navigation aids. The radio direction
finder and the gyro-compass. Price, E. H ., a n d 
G illule, W . J. Elect. Commuti., 22, 1, pp . 56-69, 
1944.— [A bstr. 544 B (1945)].
531.43 : 621.822.7/.8 502
Friction of ball and roller bearings. R osenfeld, L. 

P w r Transm., pp. 991-1003, N ov., 1944. See also 
Engineering, 158, pp. 257-258, Sept. 29, and pp. 278- 
279, Oct. 6, 1944.— A bstr. 572 B (1945)].
531.51 : 530.12 see Abstr. 487, 488
531.73 : 532.13 : 541.182.02 see A bstr. 695
531.75 503

Anti-vibration table. J . Sci. Instrum ., 21, p . 202, 
N ov., 1944.
531.754 : 541.23 504
Density of potassium chloride. H utchison, D . A. 

Phys. Rev., 66, pp. 144-148, Sept. 1 and  15, 1944.—  
T he density o f  KC1 w as determ ined by th e  m ethod o f  
crystal suspension in a  liquid m ixture o f  brom oform , 
n-hexanol, and  n-pentanol. T he density o f  the  liquid 
m ixture a t  the average suspension tem perature  o f 
53 different crystals was taken  as the  density. T he 
value determ ined was:

P28-098°C .=  1-98651 ±  0-00002)g./m l. 
which, when corrected to  25°C., gave:

PI5»C.= (1-98721 ±  0-00002)g./m l.
=  (1-98715 ±  0-00002)g./cm .2

E xposure o f  crystals to  the  a tm osphere produces 
surface con tam ination  w hich resulted in a  change o f 
density  by 7 X 10- 4  g./m l. w ithin 2 h r. Storage o f  
crystals over P2O5 under vacuum  elim inated this effect. 
An annealing o f  crystals fo r 4  hr. a t 50° below m .p. 
w ith g radual cooling over 4 h r. was necessary to  ob tain  
agreem ent o f  suspension tem peratures am ong different 
crystals. By com bination  o f  density and  X -ray  data, 
atom ic weights a re  calculated. T he values o f  the 
atom ic weights o f  F  and  C a were 18-9967 ±  0-0010 
an d  40-0851 ±  0-0011, respectively.
531.765 : 621.317.39 505

M ultiple circuit tim ing unit. Industr. Equipm. News, 
12, p . 26, Feb., 1944. Abstr. in Biol. A bstr.. 18, 
Abstr. 10087, July, 1944.— [Abstr. 403 B (1945)].
531.767 : 629.135 : 533.6.011.4 see Abstr. 526 '
531.768 506 .

The three-component accelerom eter. Sh r a d e r,
J. E . J . Franklin Inst., 234, pp. 549-566, Dec., 1942.—
3 elem ents are m ounted  m utually  a t  rt. angles, each 
com prising a cantilever pendulum  adjusted to a 
n a tu ra l frequency rem ote from  th a t  to  be m easured. 
A ir dam ping is provided. M otion  is indicated 
'optically on a  screen an d  also recorded pho to 
graphically on  film. C alib ra tion  m ay be done by
(1) gravity, (2) s ta tic  deflection an d  (3) dynam ic 
calibration . R ecords a re  com parative and  the  in stru 
m en t has been used fo r road , rail and a ir  tran sp o rt 
com fort m easurem ents. ' e. h . w . b.
531.768 507 

The bellows accelerometer. Shrader, J. E .
J . Franklin Inst., 236, pp. 353-362, O ct., 1943.— 
A  single elem ent com prises a  m etallic bellows system 
in  w hich is carried  fixed weights and  an  axial spindle. 
T h e  n a tu ra l frequency is dependent on  the stiffness o f 
the  bellows and  on the  weights. T he bellows have 
an  ad justab le  valve an d  so constitu te th e  dam ping 
elem ent also. R ecording m ay be direct, by a  stylus on 
a d rum , o r  rem ote, by a  tilting m irro r w ith  a  lam p 
and photocell. M eans o f  calibration  are  given. I f  
required, 2 such elem ents m ay be m ounted a t r t . angles 
to  show  2 com ponents. e. h . w . b.
531.788.7 : 621.317.39 508

Indicating and recording electronic high-vacuum 
gauge. Industr. Equipm. News, 12, p . 98, Jan., 1944. 
Abstr. in Biol. A bstr., 18, Abstr. 10085, July , 1944.— 
[Abstr. 404 B (1945)].
532.13 509 

The viscosity o f hydrogen fluoride. Simons, J. H .,
a n d  D resdner, R . D . J. A m er. Chem. Soc., 66, 
pp . 1070-1072, July, 1944.— D etails o f  a  copper 
capillary-flow  viscosim eter su itab le  for determ ining 
the  viscosity o f  H F  betw een —70° and  10°. The 
viscosity has low  values (approx. the  sam e as E t2 0  
in the  sam e tem p, range) w hich a re  raised  greatly  by 
sm all am oun ts o f  E tO H . w. r . a .
532.13 : 531.73 : 541.182.02 see Abstr. 695
532.133 510

Viscosities o f  pectin solutions. O w e n s, H . S., 
Lo t z k a r, H ., M errill, R . C ., a n d Peterson, M. 
J. Amer. Chem. Soc., 66, pp. 1178-1182, Ju ly  1 1944.— 
T he relative viscosity o f  pectin  (1) so lu tions varies 
w ith conc. sim ilarly to  o th er ionizable hydrophilic 
colloids. In  dil. so lu tions the viscosity increases to
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a  m ax. a t pH  6 bu t can be reduced to  a  m in. by 
add ing  N aC l o r  an  acid, bu t C O (N H 2)2 has little 
effect. A s [(I)] is increased to > 0 -5 % , the  relative 
viscosity is unaltered  by pH  betw een 1 and 7. T he 
viscosity/conc. curve follows the  A rrhenius equation  
to < 0 -1 %  pectin, when p H  is 1 o r  2 o r when < 0 -9 %  
N aC l is p resent. T his enables calculation o f  values 
o f  in trinsic viscosity w hich m ay have som e relation
ship  to  m ol. w t. T he viscosity/conc. curves fo r 
pectinates o f  N a ',  M e3N H ',  ethylencdiam m onium , 
2 : 2-dihydroxym ethylpropylam m onium  an d  E t4N" 
ions, a re  practically  identical. T em perature (0-50°) 
has little  effect fo r so lu tions con tain ing  < 0 -0 5 %  
pectin , b u t above 0-05% , th e  viscosity decreases with 
rising tem perature. " .  w . r . a .
532.133 : 532.14 : 541.68 511 

Viscosities and rheochors o f aldehydes, nitriles and
o f secondary and tertiary  amines. Friend, J. N ., a n d 
H argreaves, W . D . Phil. Mag., 35, pp. 619-631, 
Sept., 1944.— A  continuation  o f  previous papers 
[Abstr. 1040 (1944)]. T he viscosities were determ ined 
up  to  the  b.p. and  th e  rheochors o f  C N , N H  and 
N (—1) were found  to  be 33-0, 13-6 an d  6 -6  respec
tively. T he substances investigated are:

I .  (A ldehydes) C H 3C H O , (C H 3C H O )3, CC13 C H O , 
C 2H 5C H O , /¡C3H 7C H O , iso C4H ,C H O .

II. (N itriles) H C N , C H 3C N , >jC 2H 5C N , /iC3H 7C N , 
>iC4H,,CN, nC sH u C N , C H 2C N .C O O C 2H 5, C 6H sC N ,
c 6h 5c h 2c n .

III . (Secondary am ines) (C->H5)2N H , n(C3H 7)2N H , 
/i(C4H 9)2N H , Q H jN H .C H j , C ;H 10N H . -

IV. (T ertiary am ines) (C ^ H ^ N , C 6H 5N  (C H 3)2, 
C 6H 5N (C H 3)C 2H 5, C6H 5N (C 2H 5)2, C H 3C6H 4N (C H 3)2 
ortho and  para, C H 3C (5H 4N (C 2H j)2 meta. L. S. G.
532.133 : 541.182.043 see Abstr. 696
532.14 : 541.133.08 see Abstr. 680
532.14 : 541.68 : 532.133 see Abstr. 511
532.517.2 : 532.68 512

The flow of liquids through thin cracks. W ent
w o r t h , C. K . Amer. J. Sci., 242, pp. 478-495, 
Sept., 1944,— U sing th in  cracks in the form  o f  a  space 
betw een two nearly  p lane-parallel walls, i t  is show n 
th a t the flow , o f  liquids (tap  w ater, distilled water, 
benzol, so lu tions o f  borax  and  boric  acid, xylol) 
th rough  fine cracks o f  th e  o rder 0-1 m m . an d  less, 
decreases system atically w ith tim e and  m uch m ore 
rapidly th an  the  hydraulic  head applied to  the  liquid. 
T he flow can  be reduced m ore than  1/1 000 fold 
owing, it is suggested, to  the  grow th o f  adsorbed 
m olecular films on  the  walls o f  the  crack; w ithin this 
range o f  behaviour large and  significant deviations 
from  D arcy’s law  occur. J. s. g . t .
532.59 : 538.65 see Abstr. 637
532.62 513

Pure and mixed monolayers o f dilauryl m alcate and 
fum arate. Shereshefsky, J . L ., and W alt, A. A. 
J. Amer. Cheat. Soc., 66, pp. 1072-1076, July, 1944.— 
The surface pressure/area relationships were deter
m ined fo r dilauryl m aleate and  fum arate films a t 
different tem peratures and  fo r the  m ixed esters a t 25°, 
T h e  consts. in the  Langm uir equation  o f  sta te  o f  
duplex films fo r these substances a re  evaluated. 
A rea constan ts agree w ith X -ray dim ensions o f  m aleic

and fum aric acids. T he relation  between the value 
o f  the dipole m om ent o f  the  head  group  and  the 
tendency o f  form ing expanded films, and  the  relation 
between stability and surface potentials, are dis
cussed. R ao u lt’s law can  be applied to  the  pressure 
o f  head  groups in m ixed duplex films. w . r . a. ■
532.62 : 532.7 see Abstr. 516
532.62 : 536.423.4 : 535.43 see Abstr. 580 
532 .64 :536 .658  514

C ontact angles and adsorption on solid surfaces. 
Livingston, H. K . J. Phys. Client., 48, pp. 120-124, 
M ay, 1944.— It is show n th a t for m ost tw o-com ponent 
solid-liquid-vappur system s, the  co n tac t angle is zero 
and  the solid surface is com pletely covered with 
adsorbed m ols. from  the vapour a t  sa tu ration  pressure. 
T his accords w ith the  equation  o f  D oss and R ao, 
cos 6 =  2a — 1. T here arc n o  experim ental data  
w ith which to  com pare th is equation  when 0 >  0 
o r  a <  1. N. m . b.
532.68 : 532.517.2 see Abstr. 512
532.69 : 536.423.4 see Abstr. 585
532.696.1 515

W ettability  o f porous surfaces. C assie, A. B. D ., 
a n d B axter, S . Traits. Faraday Soc., 40, pp. 546-551, 
Dec., 1944.—T he analysis o f  a p paren t con tact angles 
fo r rough  surfaces is extended to porous surfaces, 
particularly  those encountered in natural and  artificial 
clothing. Form ulae  a re  derived fo r the apparen t 
contact angles, an d  experim ental d a ta  confirm ing the 
form ulae are given. W ater-repellent clothing struc
tures are  discussed by m eans o f  this analysis, and  it 
is show n th a t the water-repellcncy o f  the duck is due 
to  th e  structure  o f  its feathers ra th e r th an  to  any 
exceptional proofing agent.
532.7 : 532.62 516

O n the equation o f sta te  o f monolayers. Ja ffe , G. 
Phys. Rev., 66,pp. 131-138, Sept. 1 and 15, 1944.—The 
equation  o f  sta te  o f  m onolayers is worked ou t from  
the sam e po in t o f  view as the  statistical theory o f 
liquids previously given (Abstr. 2157 (1943)). The 
form ulae should  be applicable to  gaseous and  to 
condensed films, though no t to the  dom ain o f  trans
ition  between the  two, since a  change in  the  potential 
m ust be supposed to  occur. T he resulting form ulae 
a re  com pared with 2 groups o f  observations o f  
gaseous films: (1) diestcrs which form  insoluble films 
where the  surface pressure has been observed directly,
(2) adsorbed films o f  fatty acids where the  surface 
pressure has been deduced indirectly from  m easure
m ents o f  the surface tension. T he agreem ent is 
satisfactory in b o th  groups. F o r condensed films, 
the  po ten tial can  be determ ined in such a  way th a t 
the  density an d  the  surface v.p. (where th is is know n) 
com e ou t correctly . T he com pressibility is then  o f 
the right o rder o f  m agnitude.
532.713 : 536.7 see Abstr. 597
532.72 517

A theory of membrane perm eability: I. B loc h, I. 
Bull. Math. Biophys., 6, pp. 85-92, Sept., 1944.—A 
plane m em brane is considered as a  potential barrie r 
fo r the  m olecules diffusing th rough  it. Som e sim ple 
assum ptions are ' m ade ab o u t the form  o f  the  po ten 
tia l barrie r and  the  differential equation  describing 
the  diffusion is set u p  and  in tegrated . T he m em brane
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p erm ea b ility  is  d e term in ed  in  th e  c a se  o f  a  p o ten tia l  
fu n c tio n  w h ic h  is c o n s ta n t w ith in  th e  m e m b ra n e  a n d  
z e r o  o u ts id e . l . . s . g .
532.739.2 518 

Solvent selectivity for hydrocarbons m easured by
critical solution tem perature. F r a n c i s ,  A. W . Industr. 
Engng Chem., 36, pp. 764-771, Aug., 1944.—Critical 
so lu tion  tem peratures were determ ined fo r over 100 
solvents o f  various types w ith  10 representative hydro 
carbons, 2 straight-chain paraffin?, a  branched-chain 
paraffin, 2 olefins, 2 naphthenes, paraffin wax, and  
2  com m ercial oils. T he difference in c.s.t. fo r the 
sam e solvent w ith different hydrocarbons is taken  as 
a  m easure o f  the  relative affinity o r  selectivity o f  the 
solvent fo r the two types o f  hydrocarbon. Selectivities 
fo r olefins, naphthenes, branched chains, types o f  oil, 
and m ol. w t a re  calculated and  p lo tted  against each 
o th er to  show  their extent o f  in terrelation . Effects o f  
substituen t groups in  the solvents are estim ated. 
T he m ethyl an d  phenyl groups usually lower c.s.t. 
ab o u t 40°C. T he n itro  and  carboxyl groups raise it 
over 100°C.
532.74 519

M olecular association in oxyacids. R ao, N . R . 
Indian J. Phys., 17, pp. 326-331, Dec., 1943.—  
M olecular association in solu tions o f  oxyacids is 
s tudied  w ith the  help  o f  R am an effect. O n com 
p aring  the associating n a tu re  o f  these substances with 
th e ir streng th , it is found th a t the  stronger the acid, 
th e  sm aller is the  tendency fo r its m olecules to  poly
merize. A  com parative study o f  m olecular association 
in so lu tions o f  acetic an d  chloracetic acids, w hich are 
know n to  be o f  increasing o rder o f  strength  b u t o f  
sim ilar structure , is m ade an d  th e  above p o in t is 
confirm ed. Increase in p H  in  these solu tions will 
have the  effect o f  dim inishing the m olecular associa
tion , con trary  to  w hat is to  be expected from  the 
law  o f  m ass action.
532.77 520

Dim crization in perfect solutions. Analysis o f data 
o f Brown and Bury. W y n n e -J o n e s ,  W . F . K ., a n d  
R u ? h b r o o k e ,  G . S. Trans. Faraday Soc., 40, 
pp. 345-352, Sept., 1944.—T he cryoscopic m easure
m ents o f  B row n and  B ury in 1926 fo r certain  organic 
so lu tions are re-in terpretcd . T h e  deviations from  
perfect (ideal) behaviour o f  the  solu tions a re  con
sidered in term's o f  d im erization  o f  the solutes; a  new  
form ula involving the activity coeffs o f  the  solutes 
is proposed, and  a  com parison o f  th e  o ld  an d  new 
results show s th a t d im erization probably  accounts fo r 
the  m ain p a rt o f  the cryoscopic effects. n , m. b .

532 .77 :541 .24  521
Determ ination o f m olecular weights by the cryo

scopic method. S im p son , W . Nature, Land., 154, 
pp. 705-706, Dec. 2, 1944.
532.782 : 539.219.1 : 536.658 522

Sorption by gmelinite and mordenite. B a r r e r ,  
R . M . Trans. Faraday Soc., 40, pp. 555-564, Dec., 
1944.— M ordenite  and gmelinite possess characteristic 
sorptive properties tow ards non-po lar as well as po lar 
m olecules. T he m olecular sieve properties o f  m or
denite  differ from  those o f  o th er zeolites so fa r studied; 
those  o f  gm elinite recall the  behaviour o f  chabazite. 
T h e  m inerals ac t as absorbents by form ing w ith 
su itable solutes a  type o f  in terstitial solid  solution in

which only physical forces are involved. H igh- 
tem perature  base exchange o f  m ordenite, producing 
C a- and  B a-m ordenites, resulted in no tab le  changes 
in sorptive properties. T he affinity o f  0 2 and N 2 
fo r  the  dehydrated  crystal lattices, and the  heats o f  
occlusion, were in th e  o rder n a tu ra l m ordenite  <  Ba- 
m ordenite  <  C a-m ordenite, and  were g reater fo r N 2 
than  fo r 0 2.
532.785 523

Crystallization o f binary and commercial soap 
systems. F e r g u s o n ,  R . H ., a n d  N o r d s i e c k ,  H. 
Industr. Engng Chem., 36, pp. 748-752, Aug., 1944.—  
Fractionation  in to  th e  constituen t single soaps is 
com pletely absen t when anhydrous b inary  systems 
crystallize from  iso tropic m elt. F rac tional crystalliza
tion  m ay occur when there  is a  sufficient difference in 
chain  length between the two com ponents, b u t even 
here the fractions are  solid-solution phases an d  n o t 
pure  com ponents. I t  appears to  be the  general ru le  
th a t com m ercial soap crystallizes as a  solid solution. 
N o  evidence o f  fractional crystallization has been 
observed in  com m ercial soap.
533.42 524

The application o f the barom eter in physics and 
chemistry. S a t t e r l y ,  J. J.R . Astr. Soc. Can., 38, 
pp. 21-30, Jan., 1944.— A ttention  is draw n to  erro rs 
com m only m ade in experim ental w ork  involving the 
use o f  the barom eter. Pressures quoted  in m m . H g 
canno t be tu rned  in to  m illibars by m eans o f  a  un i
versal re la tion; th e  local value o f  g  should  be quoted .
B.p. determ inations should  be  m ade a t  know n 
barom etric  pressure; buoyancy corrections in weighing 
operations involve barom eter readings; and  in the 
determ ination  o f  g  by pendulum  m easurem ents 
sim ilar buoyancy corrections are  needed. E rro rs in 
the  actu al readings o f  a  barom eter m ay be due to 
im perfect vacuum , to  im pure H g, to  erro rs in catheto- 
m etry a n d  in the  corrections assum ed for the capillary 
depression and  th e  tem perature  effect. A  num erical 
exam ple illustrates the  po in ts m ade. a .  h u .

533.56 525
Some measurements of ultim ate vacuum and pump 

speed o f m olecular pumps. I I .  E k lu n d ,  S. Ark. Mat. 
Astr. Fys., 29A, 1, No. 4, 9 pp., 1943.—T he au th o r 
investigates the characteristics o f  2 m olecular pum ps 
o f  the  disc type, larger th an  those previously used 
[Abstr. 581 (1944)] and w ith som ew hat different 
grooves. T he pressures a tta ined  were m easured with 
an  ion ization  m anom eter an d  a  M cLeod gauge. 
U ltim ate  vacua o f  2 o r 3 x  10~6 m m . H g are  a ttained, 
an d  speeds o f  ab o u t 60 l./sec. a rc  m aintained, const, 
to  w ithin 30% in  the  range 10- 2  to  10- 4  m m . Hg. 
T h e  pum ps are  therefore useful fo r rap id  evacuation, 
though their speeds d ro p  n ear their u ltim ate vacuum . 
T h e  effect o f  fo re  pressure is negligible up  to  ab o u t 
5 m m . A  linear re la tion  exists betw . pum ping speed 
an d  the ro ta tional speed o f  th e  disc. a . h u .

533 .6 .0 1 1 .4 :5 3 1 .7 6 7 :6 2 9 .1 3 5  526
Safe a irc raft top speeds. Aviation, pp. 128-129, 

Sept., 1944.— W hen the relative speed o f  a ir a t  any 
a rea  on  an  aerodynam ic surface exceeds the  local 
speed o f  sound , a  discontinuity  occurs w ith resu ltan t 
incidence o f  shock waves on  the  wings and  tail. 
T he con tro ls lose th e ir effectiveness ow ing to  re
distribu tion  o f  pressures over the aerofoil, and

533.6.011.4SOLUTION— GASES. AERODYNAMICS
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structural dam age m ay be caused. T he principles o f 
o peration  and m athem atical theory a re  discussed for 
an  instrum ent m easuring the safe m ax. speed o f  an 
a ircraft approaching the  speed o f  sound. m .-v .

534.013 527 
Torsional vibration o f multi-disc systems. F is h e r ,

E. J. Appl. Phys., 15, pp . 676-677, Sept., 1944.— An 
asym ptotic  m ethod is given fo r com puting the  lowest 
frequencies. I t  is based on  the assum ption  th a t the 
frequency m ay be represented approx. by a descending 
series in  the  disc num ber and  th a t the leading term  o f  
the series can be obtained by inspection o f  the 
frequency equation . T hree exam ples are  given. 
T hese relate to  6-cylinder Diesel engines. l .  s . g .

534.013 : 539.414 528 
Forced torsional oscillations o f an elastic half-space.

I—II . R e is s n e r ,  E .,  a n d  S a g o c i ,  H .  F . J. Appl. 
Phys., 15, pp. 652-662, Sept., 1944.—The half-space, 
S ,  is hom ogeneous an d  iso tropic; the  stresses and 
displacem ents in 5  are found when periodic shear 
stresses a re  applied to  a  c ircular portion  o f  the surface 
o f  S  causing it to  ro ta te  th rough  an  angle tj). T his is 
a  m ixed boundary  problem , and  an  explicit solution 
is ob tained  by the  use o f  a  system  o f  oblate  spheroidal 
co-ordinates which serve to  separate  the  variables in 
the differential equation  o f  m otion. T he so lu tion  in 
the  static  case (tK&fbt = 0 )  is obtained and  those oscilla
tions a re  studied  which are  se t up  when (J) varies 
sinusoidally w ith tim e. F o r this purpose the physical 
constan ts o f  the m aterial are  assum ed know n, bu t the 
m ethod also perm its the  determ ination  o f  the shear- 
m odulus from  a study  o f  the  to rsional oscillations.

L. s . G.

534.1 529
M echanical vibrations: their cause and prevention.

I n g l i s ,  C . E . J . Instn Civ. Engrs, 22, pp. 312-357, 
Oct., 1944. Engineer, Lond., 177, pp . 489-490, 
June  23, 1944.—T he paper trea ts o f  the  harm onic  
analysis and generation  o f  v ibrations, an d  it is shown 
th a t the  n a tu ra l frequency o f  a  s truc tu re  is the  best 
c riterion  o f  its stability . Oscillations in railway 
vehicles arc  due to  sleepers and  to  rail-joints; the  
sleepers shou ld  n o t be placed a t uniform  distances, 
and  rail-jo in t im pact is reduced a t high tra in  speeds. 
V ibrations in railway bridges arecaused by the ham m er- 
blows se t up  by the balance weights on  the driving 
wheels o f  locom otives. T he torsional oscillations o f  
c rank-shafts a re  those in  which the flywheel and the 
p ropeller oscillate in opposite  directions. R esonance 
m ay be caused by an  upper harm onic  o f  the  crank 
effort bu t the  action o f  w ater causes considerable 
dam ping. Oscillations o f  a  non-isochronous spring 
are  such th a t resonance can n o t be established by a 
d istu rbance o f  constan t periodicity. Self-excited 
oscillations are  due to  negative dam ping w hich causes 
the  screeching o f  a  brake-block, squeaking o f  an  
un lubricated  hinge and  the  no te  o f  a  bowed fiddlc- 
string. T he “ galloping w ire” is seen in long-span 
pow er lines under the  action  o f  w ind when the wire 
has a  deposit o f  ice on  th e  lee side. W ith vertical 
m otion  the  relative velocity o f  a  horizon tal wind sets 
u p  a  pressure difference which assists the  m otion  
w hether dow n o r up . Som e m ethods o f  coun ter
acting v ibrations are  referred to ; m athem atical proofs 
are given. G. E. a .

534.1 : 548.0 530
Free vibrations of anisotropic bodies. E k s te in ,  H. 

Phys. Rev., 66, pp. 108-118, Sept. 1 and  15, 1944.—  
A pprox. solu tions fo r free v ibrations o f  a  finite 
anisotropic body are  derived by a  pertu rbation  
m ethod. A s an  exam ple, som e extensional m odes o f  
th in  crystal plates are  calculated. C alculated fre
quencies and deform ation  p a tte rns are com pared 
w ith observations.
534.113 531

On the tones o f thin cylindrical tubes. A l l a n ,  G . E. 
Phil. M ag., 35, pp. 571-582, Sept., 1944.—T hree types 
o f  vibrations are considered, (1) lateral, (2) peripheral 
and  (3) longitudinal. T he theory  o f  these v ibrations 
is referred to  an d  experim ents a re  described w hich 
show  good agreem ent w ith the theory. These experi
m ents a re  carried o u t w ith the  aid  o f  thin brass tubes. 
Som e acoustical applications o f  m etal tubes are 
no ted . l .  s .  g .

534.121.2 532 
The effect o f radiation on the vibrations o f a  circular

diaphragm. L a x , M . J. Acoust. Soc. A m er., 16, 
pp. 5-13, July, 1944.—T he v ibrations o f  a clam ped 
c ircular p late in an infinite baffle w ith a  fluid on one 
side are  solved in term s o f  the  rad ia tion  im pedances 
associated w ith the norm al m odes o f  a  p late  vibrating 
in  a  vacuum . T he influence o f  the  fluid on  the m otion  
o f  the  p late depends on  the dim ensions o f  the  p late  
an d  the relative densities o f  fluid and plate. T he 
procedure m ay be applied to plates w ith nodal 
d iam eters, m em branes and strings. G. e .  a .

534.154: 621-752 533
Vibratiop protection for ro tating  machinery. W ebb, 

R. L ., a n d  M u r r a y ,  C . S. Trans. Am er. Inst. Elect. 
Engrs, 63. pp . 534-537, July, 1944.— [Abstr. 278 B 
(1945)].
534.2 : 534.321.9 see Abstr. 538
534.213 : 534.321.9 534

Supersonic transm ission'at oblique incidence through 
a  solid plate in water. S m y th , J. B., a n d  L in d s a y ,  
R . B. J. Acoust. Soc. A m er., 16, pp. 20-25, July, 
1944.—The selective transm ission o f  oblique super
sonic waves through a glass p late in  w ater was studied 
over th e  frequency range 1 to  3 M c/s. T he cases 
tested were fo r angles o f  incidence (a) less th an  the  
critical, angles fo r bo th  d ila tational and  shear waves,
(6) between the  2 critical angles, and  (c) greater than  
bo th  these angles. G ood  agreem ent was obtained 
betw een the  m easured transm ission and  the theoretical 
values. Supersonic transm ission th rough  a  glass-water 
filter was also studied, and  Bragg’s law  o f  selective 
reflection was verified experim entally. G. e .  a .

534.213.4 535 
The reflection o f sound due to a  change in cross-

section o f a  circular tube. M ile s ,  J. J . Acoust. Soc. 
A m er., 16, pp . 14-19, July, 1944.—Previous theory, 
good a t l.f., b reaks dow n a t h.f. T he theory  developed 
here is valid  fo r any frequency in an ideal fluid: the 
exact pressure d istribu tion  is calculated in the  vicinity 
o f  the d iscontinuity . g .  e .  a .

534.213.4 536 
Propagation of sound in lined ducts. M o l l o y ,  C . T .

J . Acoust. Soc. A m er., 16, pp. 31-37, July, 1944.—  
A pproxim ate  m ethods a re  developed to sim plify the
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solu tion  o f  practical problem s o f  the above type. 
T h e  m ethods represent deductions based on Sivian’s 
theory  [Abstr. 5046 (1937)]. T he approx. form ulae 
fo r th e  calculation  o f  a ttenuation  ra tes in ducts are  
tabu lated  and  graphed. g .  e .  a .

534.22 : 536.633 : 534.321.9 see Abstr. 539
534.3 ' 537

Some problems for post-war musical acoustics. 
Y o u n g ,  R . W . J . Acoustl S o c .A m er., 16,p p . 103-107, 
O ct., 1944.— A n inquiry  to  estim ate the  need fo r a 
com m ittee o f  the  A'coust. Soc. A m cr. fo r the study o f  
p roblem s such as basic studies, c riteria  and standards, 
and  new  instrum ents bo th  fo r playing an d  fo r 
m easurem ents. G. e .  a .

534.321.9 : 534.2 538 
U ltrasonics. C o c h r a n ,  D ., a n d  S a m se l,  R . W.

Gen. Elect. R ev., 47, pp. 39—41, A ug., 1944.— A 
m ethod  is described fo r determ ining the  acoustic 
velocity and  absorption  in m aterials to  be used as 
u ltrasonic w indows, lenses and  reflectors. A  3° wedge 
o f  p lastic  is interposed across a  narrow  ultrasonic 
beam  passing th rough  w ater and  m easured' by a 
receiver. F o r  a  w edge o f  polystyrene was found: 
density  1-06 gm ./cm .3, velocity 2-35 x -1 0 5 cm ./scc., 
an d  abso rp tion  1 • 2 db/cm . a t  750 kc/s. G. e .  a .

534.321.9 : 534.213 see Abstr. 534
534.321.9 : 534.22 : 536.633 = 4  539 

O n the velocity’ o f propagation of sound in a ir, and in
a  nitrogen-hydrogen m ixture, a t  low tem peratures. 
C alculation o f the specific heats, v a n  I t t e r b e c k ,  A. 
a n d  V a n d o n in c k ,  W . Ann. Phys., Paris, 19, pp. 8 8 -  
104, Jan .-M arch , 1944.— An u ltrasonic experim ental 
m ethod is used. T he acoustic in terferom eter and  its 
associated  electric circuit, and  the  ap p ara tu s for 
p reparing the  H 2- N 2 m ixture, are  described. A , 
theoretical m ethod is given, based on  the  equation  
o f  sta te  p v  =  RT(1 +  B /v  +  C/v2 +  . . . ) .  I t .  is 
show n th a t the  velocity o f  p ropagation  (IV )  is given 
by the linear relation  W  — fV0(l  +  sp) w here IV0 is 
a  function  o f  t and

1 dB  I T  d 2B
s  - B / R  +  XR d T  +  ^  + i ) R  d T 2

N um erical results (experim ental and  theoretical) are 
presented in graphical an d  tab u la r form . F o r  air, 
the velocity was m easured betw een 79-15° and 
90-10° abs. (ob tained  by m eans o f  liquid oxygen) 
a t varying pressures from  0-085-0-941 a tm . T he 
coefficient, B, fo r a ir  is p lo tted  as a  function  o f  T  
and  num erical values o f  IV0 a re  given. T he specific 
heats fo r a ir  a re  given as function  o f  th e  pressure 
fo r T  =  90° abs. an d  T  =  80° abs. Sim ilar results 
are  given fo r H 2- N 2. l .  s .  g .

534.414 540
The Rayleigh disc as a  laboratory instrument. R o s e -  

BERRY, H . H ., AND SMITH, W . C. J. AcOUSt. SOC. 
A m er., 16,p p .  123-125, O ct., 1944.— Suggestion o f  an  
experim ent n o t to o  e laborate  fo r scholastic use. 
A  large l j- l i tre  can  was fitted w ith adjustable side- 
tubes, in  front o f  w hich a  disc could  be  placed m ade 
o f  a  suspended cover-glass. A  source o f  sound  o f  
variable frequency and  a  funnel fo r adding w ater to  
the can  w ere used. T he resonan t frequencies observed 
were verified by m eans o f  the  equivalent values fo r 
capacitance and  inductance. g .  e .  a .

534.6 :534 .75  541
Investigations on the microphone effect o f the cochlea 

with some rem arks on a  new technique. J u u l ,  A. 
A cta  Physiol. Scand., 7, pp. 261-270, April, 1944.—  
T he anode used was a  freshly chloridized silver wire 
applied directly to  the  apex o f  th e  cochlea. T he 
m icrophone effect on  guinea-pigs com prises a  fre
quency range o f  ab o u t 30 to  14 500 c/s. T he electrical 
audiogram  taken on  guinea-pigs corresponds closely 
to  the  norm al aud iogram  o f  hum an beings. T he 
m icrophone effect m u st be regarded as a  link  w ith 
the perception o f  sound. c . J. g .

534.647 : 550.341 542
O n the theory o f seismometers. P e n d s e ,  C. G . 

Phil. M ag., 35, pp . 706-713, Oct., 1944.—T he exact 
general equation  o f  m otion  o f  a  seism om eter is 
ob tained, an im po rtan t p a rticu lar case being

ip +  2Aip 4- («2 +  H  sin pt)ip — BAy  sin  p t.
T he particu lar integral and  com plem entary function 
o f  this equation  a re  found an d  the  equation  is solved 
as fa r as th e  first o rder o f  the acceleration term s. 
T he results ob tained  are discussed in relation  to  seism o
m eters and  seism ogram s and  it is show n th a t resonance 
periods o th er th an  the  free period o f  the instrum ent 
m ay exist. A n  alternative form  fo r the g round m otion  
is considered. l .  s. g .

534.75 : 534.6 see Abstr. 541
534.75 : 612.85 543 

Anatomical changes responsible for blast deafness
and the prevention o f such dam age to the ear. G u i l d ,  
S. R . J . Acoust. Soc. A m er., 16, pp. 68-70, July, 
1944.—T h e  single pulse o f  increasing pressure is the 
cause o f  observed injuries to  the m iddle and  inner ear, 
nam ely the  ru p tu re  o f  the  tym panic m em brane and  
destruction  o f  the  h a ir cells o f  the o rgan o f  C orti. 
T he usual effect caused by the  injury is deafness to 
h igher tones an d  often  an  annoying tinnitus. T he 
sim plest m ethod  o f  p rotection  is to  place a  finger tip  
firmly over the  ear opening. Solid ob tu ra to rs  fo r the 
sam e purpose are  also effective; their use fo r m ilitary 
purposes is discussed. o .  e . a .

534.773 . 544 
Acoustical amplification by hearing-aids. S a b in e ,

P. E . J. Acoust. Soc. A m er., 16, pp . 38-44, July, 
1944.— A pparatus and  procedure  a re  described by 
w hich the am plification afforded by the  liearing-aid 
is balanced by a tten u atio n  inserted in  the  o u tp u t o f  
a  m easuring m icrophone. A coustic conditions in  the 
test boo th  rem ained unaltered  betw een m easurem ents 
m ade w ith a s tandard  transm itte r a lone and  those w ith 
the  hearing-aid an d  a  coupler interposed. T he results 
o f  tests on  6 vacuum -tube aids suggest th a t in a 
standard ized  procedure  the in p u t levels shou ld  be 
specified and  should be below  the overload level o f  
th e  instrum ent. G. e . a .

534.773 545 
Prac tica l hearing-aid measurements. C a r l i s l e ,

R . W ., a n d  M u n d e l ,  A . B. J . Acoust. Soc. Am er., 
16, pp. 45-51, July, Erratum, p . 125, O ct., 1944.—  
T he constructional details o f  a  so u n d p ro o f bo o th  
w ith a  sound-source and  artificial body, e a r and  
m asto id  fo r bone  conduction , a re  given. A coustic 
overload is avoided by using an  oscilloscope fo r con
tinuous inspection o f  the  o u tp u t wave form . T he
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a rtific ia l b o d y  is  m a d e  u p  to  s im u la te  th e  a v era g e  
h u m a n  b o d y , th e  n e e d  fo r  s u c h  a n  e q u ip m e n t h a v in g  
b een  d e m o n str a te d . o .  e . a .

534.773 546 
The baffle effect o f  the human body on the response

o f  a  h car in g -a id . H a n s o n ,  W . W . J . Acoust. Soc. 
A m er., 16, pp. 60-62, July, 1944.—T he effective 
response o f  a  hearing-aid when w orn by a  person 
facing the source o f  sound  is, generally, to  enhance 
the l.f. by ab o u t 5 db  w hilst the  h.f. is reduced o r  no t 
greatly enhanced. T he variability  o f  the  response, 
defies the  ad op tion  o f  a  single s tandard  correction  
curve; m ore extensive investigation is necessary.

G. E. A.
534.773 547 

P ressure and field response of the car in hearing-aid
perform ance determination. L eB el, C. J . J. Acoust. 
Soc. A m er., 16, pp . 63-67, July, 1944.—D eals with 
the difference in response o f  the ear when free and 
when covered w ith a  hearing-aid, and  w ith the 
difference in action o f  a  hearing-aid transm itte r when 
on a  hum an ear an d  when on  an  artificial c ar to  
m easure its characteristics. T he erro rs in the  tw o 
cases are found and  related  to  the results o f  norm ally  
applied m easuring procedure by the  use o f  correction  
factors. G. E. a .
534.773 548 

A clinical comparison of a ir -  and bone-conduction
hearing-aids in cases o f conductive im pairment o f 
hearing. S i lv e r m a n ,  S. R . J. Acoust. Soc. Am er., 16, 
pp. 108-112, O ct., 1944.— R eports tests on  73 cases 
in which there was norm al o r  slightly decreased bone 
conduction , negative R inne and  norm al o r  re tracted  
tym panic m em brane. A  greater num ber o f  cases heard  
better by a ir  conduction , fewer heard  bette r by bone 
conduction , an d  still fewer heard  equally  well by b o th  
m ethods. T h e  evaluation  o f  a  hearing-aid m ust 
depend on  the responses o f  th e  individual patient.

G. E. A.
534.773 : 534.833 549

Acoustic sound filtration and hearing-aids. G r o s s 
m a n , F . M ., a n d  M o l l o y ,  C. T. J . Acoust. Soc. 
A m er., 16, pp. 52-59, July, 1944.— A n experim ental 
a n d  analytical study  o f  the influence o f  the  sh o rt tube 
which connects the  receiver o f  a  hearing-aid to  the 
car. T he tube  is usually m oulded from  lucite and is 
partly  responsible fo r the weak h.f. o u tp u t o f  hearing- 
a ids. C urves show  the  difference in  the response o f  
a  receiver connected, first to  different m oulds alone, 
and  then  to  the  m oulds with insertion o f  a  high-pass 
filter. g .  e .  a .

534.773 : 621.395.61 550 
E lectrical hearing-aids. L i t t l e r ,  T. S. J. lustin'

Elect. Engrs, 91, Part III , pp. 67-74, and  79-83, 
June, 1944.— [Abstr. 509 B (1945)].
534.773:621.395.61 551

A basis for the prediction of performance of hearing- 
aids. B albi, C. M . R . J. Instn Elect. Engrs, 91, 
Part III, pp. 74-83, June, 1944.— [Sec A bstr. 508 B 
(1945)].
534.833 : 534.773 see Abstr. 549 
534.843 552

Acoustics o f small rooms. M orn, J . Wireless 
World, 50, pp. 322-327, N ov., 1944.— T he principles

enunciated by Sabine are  reviewed briefly, and  the 
im portance o f  the  reverberation  tim e is stressed. T he 
m easurem ent o f  the op tim um  reverberation  tim e fo r 
a  sm all room  o f  w hich the  p lan  and  dim ensions are 
given is well below the  theoretical value. V ibrations 
o f  the  room  structure  m ay be absorbed  by in ternal 
friction and  by resonance, an d  resonance m ay play 
an  im po rtan t p a r t in  determ ining the  quality  o f  
reproduction  in the  room . Sound quality  in  sm all 
room s is determ ined by  im portan t factors additional 
to  those responsible in  large room s. A ccurate 
reproduction  o f  l.f. n o tes appears im possible in sm all 
room s, and  sound  quality  in a  sm all room  m ay be 
good, bu t never in the  sam e sense as in a  large room .

G. E. A.
535.14 : 530.145.65 =  4 see Abstr. 495 
535.21 : 614.71 see Abstr. 742 ■
535.215 : 539.261 : 537.531.8 =  4 see Abstr. 613
535.215.1 : 537.531 : 537.533.8 see A bstr. 620
535.23 : 537.533.8 see Abstr. 619
535.24 : 612.84 : 628.9 553 

Experim ents illustrating the production and nature
o f light, photometry, the fundamental principles of 
illum inating engineering, and the advantages o f good 
lighting. Trans. Ilium . Engng Soc., Lond., 9, pp. 133— 
147, Sept., 1944.— [Abstr. 581 B (1945)].

535 .241 .44 :628 .9  .  554
Brightness and helios. M o o n , P., a n d  S p e n c e r ,

D . E . Ilium . Engng, N .Y .,  39, pp . 507-520, Sept., 
1944—  [Abstr. 5 8 3 B (1945)].
535 .241 .44 :628 .9  555

Brightness units. R e in h a r d t ,  H . Ilium . Engng, 
N .Y .,  39, pp. 521-533, Sept., 1944.— [Abstr. 582 B 
(1945)].
535.243 : 577.16A 556

Destructive irradiation technique' o f  spcctroplioto- 
m etric vitamin A assay. L i t t l e ,  R . W . Industr. 
Engng Chem. (A n a ly t. Edit I), 16, pp. 288-293, M ay, 
1944.—Experim ents described fo r fish liver oils and 
p reparations o f  anim al tissues over a  wide range o f  
potency show  th a t three  assum ptions on w hich the 
validity o f  the m ethod depends are fulfilled: the 
irrad ia tion  process destroys vitam in A , the end 
p roduct o f  the  destruction  having no  appreciable 
absorp tion  a t 3 280 A ; substances present o th er than  
vitam in A  undergo no appreciable change in  their 
absorp tion  a t 3 280 A  during  the irrad iation ; the 
irrad iation  causes quantitative  destruction  o f  the 
vitam in present. N. m. b.

535.243-31 557
A simple adaptation of the ultra-violet photographic 

spectrophotom eter to  direct visual measurement. 
S t r a i t ,  A .  L .,  K u m le r ,  W . D . ,  a n d  G o y a n ,  F . M . 
Proc. Am er. Phys. Soc., Berkeley, Cat., Ju ly  22, 1944. 
Abstr. in Phys. Rev., 66, p. 160, Sept. 1 and  15,1944.—  
T h e  c o n v e n tio n a l u ltra -v io le t p h o to g r a p h ic  s p e c tr o 
p h o to m e te r  o f  th e  r o ta tin g -sec to r  o r  s ta tio n a ry  
v a r ia b lc -d ia p h ra g m  ty p e  is  a d a p te d  to  d ir ec t v isu a l  
m ea su r em en t b y  su b s t itu t in g  a  flu o re sce n t scr een  fo r  
th e  p h o to g r a p h ic  p la te . M o n o c h r o m a tic  m e a su r e 
m e n t o f  o p t ic a l d e n s ity  o r  tr a n sm iss io n  m a y  b e  m a d e  
w ith  s p e e d  c o m p a r a b le  to  c o n v e n tio n a l p h o to -e le c tr ic  
p h o to m e te r s  a n d  th ere  is  a n  a d v a n ta g e  in  flex ib ility
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with regard to  type and  size o f  sam ple w hich m ay be 
m easured. K 2C r0 4 solutions ranging in  optical 
density  a t 2 800 A  from  0 -04  to  1-3 were used, and 
the  duplicate-m easured transm ission values deviate 
from  the theoretical by a  m ax. o f  3%, m ean deviation 
1 • 6%. A  suitable screen m ay be m ade by depositing 
a  uniform ly fine suspension o f  anthracene (in cellulose 
aceta te  o r  bu tvar) on  a  glass screen.

535.244 : 522.617.3 : 535.247.4 see Abstr. 558

535.247.4 : 535.244 : 522.617.3 558
O n some applications o f the flicker method in photo

electric measurements. O h m a n , Y. A rk . M at. A str. 
Fys., 29B, 4, N o. 12, 7 pp ., 1943.—T he general 
principles arc given o f  a  photo-electric photom eter 
fo r use with the flicker m ethod. T he detecto r is a  
m ultip lier photocell used in conjunction  w ith an  a.c. 
voltm eter which responds only to  cu rren t o f  a  pa r
ticu lar frequency, thus elim inating dark-curren t effects. 
A sector which m ay contain different co lou r filters 
o r  polarizers is ro ta ted  a t the  ap propria te  speed in 
the incident beam . T he device is applied to a  polari- 
m eter it) w hich a  ro ta ting  polarizer is backed by the 
photocell and  the  selective voltm eter is used as a 
n u ll-po in t detector. T he am oun t and  the  p lane o f  
polarization  o f  the incident beam  are  found  from  a 
celluloid com pensator o f  variable inclination. A ppli
cations to  the  m easurem ent o f  ro ta to ry  pow er and  o f  
stellar co lou r indices a re  described. a . h u .
535.312 : 548.0 : 537.531 see Abstr. 610

535.315 559 
C riteria  for resolution and the resolving power of

absorbing prisms. C ross, P. C ., a n d  N ixon, E. R . 
J . Opt. Soc. A m er., 34, pp. 517-520, Sep t., 1944.—  
D etails are  given o f  a  m ethod  by m eans o f  w hich the 
lim iting resolving pow er o f  any prism  m ay be deter
m ined. T he lim it o f  resolution  is redefined as the 
m in. angular separation  o f  the  cen tral m ax. o f  the 
individual diffraction images a t  w hich there  m ay exist 
a  m in. o f  to ta l intensity  betw een the positions o f  the  
individual cen tral m ax. T he application  to  a  10 cm. 
rocksalt prism  is discussed. a . h .
535.315 : 535.415 see Abstr. 578

5 3 5 .323 :541 .486  =  3 560
R efractom etric investigations on three systems of 

aluminium n itra te  and sodium -acetate, ta r tra te  and 
citrate . Sp a c u , G ., a n d  P opp er, E. Kolloidzschr., 
103, pp. 19-24, A pril, 1943.— If  an  A l.sa lt is treated  
w ith excess N a-aceta te, a  m ulti-cored com plex is 
form ed sim ilar to  th a t o f  C r an d  Fe. T he form ation  
o f  this com plex explains why A l-hydroxide canno t be 
precip itated  by O H -ions in  the  presence o f  N a- 
acctate. Sim ilar m ulti-cored com plexes a re  form ed 
w ith N a -tartra te  and  the  N a-citrate . R. n .
535.33.03 561

Reducing electrical interference from  spectrographic 
spark  source. L a n d e n , E. W. J . Opt. Soc. A m er., 
34, p . 532, Sept., 1944.— W here a  vacuum  photocell 
and  am plifier a re  used to  m easure photographic  
density in a spectrographic laborato ry , sim ultaneous 
use o f  an  in terrup ted  h.v. spark  as a  source m ay be 
impossible. Use o f  a  screen gauze below the sam ple 
ho lder, o r a  copper ring  a round  the electrode, com 
pletely elim inates disturbance. a . h .

535.33.03 562
An a rc  source for u ltra -v io le t absorption spectro

scopy. O ’C o n n o r ,  R . T ., a n d  J e f f e r s o n ,  M . E. 
J . Opt. Soc. Amer., 34, pp. 540-542, Sept., 1944.— 
A  h .v ., a .c .  arc  u s in g  im p reg n a ted  c a rb o n  e le c tro d es  
is  r ec o m m en d e d  a s  so u r ce . I t  is  c la im e d  th a t su ch  
a s o u r c e  is  s te a d y , u n ifo rm  a n d  o f  h ig h  in tr in sic  
b r ig h tn ess . a . h .

535.33.03 563 
A useful tool fo r shaping spectrographic graphite

‘electrodes. E a s tm o n d , E. J. J . Opt. Soc. Amer., 34, 
pp. 621-622, Oct., 1944.
535.338 : 537.531 : 537.533.8 see Abstr. 621, 622
535.338 =  3 564 

Position o f the term s l s 3 and l s 2 and magnitude o f
the lim it splitting in the spectrum  o f radon, R nl. 
E d le n ,  B. Ark. M at. Astr. Fys., 29A, 3, No. 21, 
10 pp., 1943.—T erm s previously a ttrib u ted  to  l.i3 
and  l.i2 are show n to  be be tte r classified as 3r/6 and 
3d5, respectively. F ro m  the  observed quantum  
defects o f  term s in the  scries md6 and  md5 (4 <  m  <  7), 
approx . values fo r ls3 and  ls 2 a re  calculated. C om 
parison o f  the configurations np5(ii +  l).v in  th e  o th er 
inert gases show s approx . const, electrostatic  in ter
action  betw . n's and  the  rem ainder o f  the a tom , but 
sp in-orb ita l in teractions increasing rapid ly  w ith 
nuclear charge and  a  sim ultaneous approach  to  j j-  
coupling. F rom  com parisons o f  the  splitting  in 
up5 2P  a long  the sequence o f  in ert gases the ra tio  o f  the 
effective nuclear charge (z — cr) to  th e  atom ic num 
ber (z) is derived. T he screening facto r a  is in ter
preted  in term s o f  the electron  configuration , a .  h u .

535.338.3 =  3 ' 5 6 5  
Quadrupole lines in the a rc  spectra of the inert gases.

E d le n ,  B. Ark. M at. Astr. Fys., 29A, 4, No. 32, 
4 pp., 1943.—A num ber o f  unidentified lines, som e 
o f  them  fairly strong, in N e l, A I, K rI and X e l are 
a ttribu ted  to  forbidden transitions o f  the type Is  — 3d, 
due to spontaneous quadrupole radiation . The 
selection rule A J  =  0, ± 1  o r ± 2 ,  w ith 0 - >  0, 
$ i  and  0 ^ 1  excluded, is satisfied by the lines 
observed. In  A I m ore than  h a lf the  com binations 
allowed have been observed. I t  is suggested that a 
search am ongst weak lines o f  com plicated spectra 
w ould lead to less categorical reliance on  the  ordinary 
selection rules. a .  h u .

535.338.4 566 
The green bands o f magnesium oxide. L a g e r q v i s t ,

A. Ark. Mat. Astr. Fys., 29A, 3, No. 2 5 ,13pp., 1943.—  
High-dispersion spectrogram s o f  an  arc  betw. M g 
electrodes in 0 2 a t 60-80 m m . pressure are obtained 
in the first and  second orders o f  a  21 ft. concave 
grating. A  ro tational analysis is given o f  the (0, 0) 
and (1, 1) bands o f  the  green system o f  M gO, and 
the  constants o f  th e  upper and lower (>S) levels are 
derived. T he vibrational structure  o f  the sequences 
A v  =  0 and A n  — 1 is investigated. T here is no 
connection betw. the electronic levels in the green and 
red systems, though they are all *S . a .  h u .

535.338.4 567 
The X3 338 band of O D . I sh a q , M. Indian J . Phys.,

18, pp. 52-56, Feb., 1944.—T he A3 338 band o f  O D  
was photographed  in the  2nd order o f  a  10 ft. con
cave grating. The band  is sim ilar to  th a t o f  O H  a t
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A3 428 which is a ttribu ted  to a  2]£+ - >  2IIinv. trans
ition. A n analysis o f  the  ro tational structure is m ade 
and  the  values o f  the ro tational constants are deter
m ined and com pared w ith those o f  the corresponding 
O H  band.
535.338.4 568

Influence o f  air-gases on the first and second positive 
systems o f  nitrogen. T a w d e ,  N . R ., a n d  P a t a n k a r ,
V. S. Phil. M ag., 35, pp. 600-605, Sept., 1944—An 
experim ental study o f  the  vibrational intensity dis
tribution  in  the  1st and  2nd positive band systems 
o f  pure N 2 and o f  air. T he spectra were excited in 
a  discharge tube o f  the  usual H -type fitted with A1 
electrodes and  were exam ined end-on th rough  the 
quartz  window. T he pressure o f  the  enclosed gas 
was adjusted to  1 ■ 2 m m . T he peak intensity values 
fo r the 2 systems are  given in tabu lar form . T here 
is a  discussion o f  the  results (e.g. the enhancem ent o f  
certain  bands) and  the  connection w ith the theories o f 
active nitrogen [Abstr. 1433 (1933), 3662, 3854 
(1934)]. l .  s. o .
535.338.42 : 539.133 see Abstr. 640
535.338.42 =  3 569 

O n the spectrum o f HC1 in the photographic infra-red.
L in d h o lm , E. A rk . M at. A str. Fys., 29B, 4, No. -15, 
3 pp., 1943.—A pparatus previously described [Abstr. 
773 (1940)] is used  to  photograph  HC1 vibration- 
ro tation  bands a t 9 152 A and  a t  7 463 A w ith a 
dispersion o f  1 -8 A /m m . T he absorp tion  colum ns 
contained HC1 a t atm ospheric pressure an d  were 
27 m. and  54 m. long fo r the  respective bands. D a ta  
a re  given fo r the  4 —0 bands o f  HC13S and  HC137 
and  fo r the  5 —0 band o f  H C I35. N ew  m olecular 
constants are derived for H C I35. a .  h u .
535.339 : 537.531 see Abstr. 611
535.342 : 541.651 570

The absorption spectra o f pyrrole blue A and B. 
F rom m , F . J. Anier. Client. Soc., 66, pp. 1227-1228, 
July, 1944.—T he absorption  spectra o f  pyrrole A  
and  B confirm  the  assum ption that they possess 
different structures. w . R. a .

535.345.6 : 537.531 see Abstr. 612
535.371 : 541.144 see Abstr. 691 
535.372:549.211 571

Spectroscopic study of luminescence patterns in 
diamond. M a n i, A . Proc. Indian Acad. Sci. A ,  20, 
pp. 155-161, Sept., 1944.—T he local variations in 
intensity and  colour o f  the  fluorescent rad ia tion  from  
six cleavage plates o f  diam ond exhibiting blue, yellow 
and  m ixed types o f  luminescence, were investigated 
spectroscopically. A  close correlation exists between 
the  variations exhibited in the intensities o f  the 
electronic lines a t 4  152 and  5 032 and o f  their sub
sidiary bands, and  also between the two systems 
themselves. Only the 4 152 system is show n by blue- 
lum inesccnt diam onds, w h ils t ' bo th  systems are 
exhibited by the  yellow and  m ixed types. T here is 
som e evidence fo r the  existence o f  two o ther systems 
o f  lum inescent bands associated with the  electronic 
lines a t 5 359 and 5 895 A. w. r .  a .
535.372 : 549.211 : 535.375.51 see Abstr. 576
535.372 : 577.16A 572 

The fluorescence o f vitamin A. II . Ultraviolet
absorption  o f  irradiated  vitam in  A . S o b o t k a , H „

K a n n , S., W in t e r n i t z ,  W ., a n d  B r a n d ,  E . J. Amer. 
Client. Soc., 66,pp. 1162-1164, July, 1944.—T he highly 
fluorescent solution obtained by ultra-violet irrad ia
tion o f  vitam in A acetate, bu t n o t o f  the  free vitam in A 
alcohol, in ethanol, shows 4  absorp tion  bands a t 
275, 328, 345-346 and  364-365 m/r, the second o f  
which is identical w ith th a t o f  v itam in A  itself. This 
spectrum  suggests the presence o f  m ore than  5 con
jugated  double bonds. The 3 longer wavelengths 
coincide w ith those o f  the absorp tion  bands o f  
isoanhydro vitam in A . T he highly, fluorescent 
irradiation  product, while n o t identical w ith iso
anhydro  vitam in A , m ay constitu te an  excited form  
o f  th e  latter. T he chrom ogenie pow er o f  irradiated 
vitam in A  in the C arr-P rice  reaction is hardly im paired 
until a  secondary oxidative photo-reaction  leads to 
decrease and  eventual disappearance o f  fluorescence. 
T he absorp tion  band a t  275 m u  is due to  a  chrom o
genie p roduct o f  a  less specific, an d  possibly inde
pendent, oxidative degradation  o f  vitam in A.
535.375.5 573 

Influence o f tem perature on the R am an bands of
H 20 ,  D 20  and H D O . R a o ,  I. R ., a n d  R a o ,  N . R . 
Indian J . Pltys., 18, pp. 47-51, Feb., 1944.—The 
experim ental investigations on  the  structural variations 
w ith tem perature, o f  th e  R am an bands o f  H 20 ,  
D 20  and  H D O , reveal th a t (1) the  H D O  bands are 
narrow er and sharper than  the  bands due to  either 
H 20  o r D 20 ,  (2) a t the h igher tem perature, the max. 
o f  th e  bands has a  larger frequency in all cases th an  
a t  the  lower tem perature except fo r D 20 ,  (3) the 
intensity o f  the  band  on  the  lower-frequency side 
diminishes with tem perature in all cases, (4) the in
tensity on  the  h.f. side is greater a t the  higher tem 
p eratu re  than  a t the  lower tem perature, *for all the  
bands except fo r D 20 ,  (5) the to ta l intensity o f  the 
H D O  bands, as represented by th e  height o f  the  max. 
o r  by th e  a rea  o f  the  intensity distribution  curves, 
is less than  th a t fo r the  H 20  o r  D 20  bands. These 
results are explained on the basis o f  the polymerization 
o f  all 3 types o f  liquids. T he difference in the structure 
and  intensity o f  the H D O  on the one hand and the 
H 20  and D 20  bands on  the  o ther is a ttribu ted  to the 
influence o f  the large proportion  o f  H 20  and D 20  
present in  th e  form er case and to  the probable sm all
ness o f  the  specific intensity o f  the  H D O  band.
535.375.5 : 536.423.15 : 536.75 : 536.6 see Abstr. 589
535.375.5 : 541.128 574 

Optically catalytic action of anthracene and phenan-
threne in giving Raman shifts o f some organic com
pounds. S in h a , S. P . Indian J. Pltys., 18, pp. 38-46, 
Feb., 1944.— By taking the wavelengths o f  the  absorp
tion bands o f  anthracene in benzene, m ethyl alcohol, 
hexane, toluene and  chlorobenzene and  those o f  
phenanthrene in  benzene and m ethyl alcohol, as 
giving the exciting frequencies, the differences between 
these and  the  frequencies o f  the fluorescent bands 
were calculated. These agree with m ost o f  the R am an 
frequencies o f  the  solvents. Som e shifts observed in 
the  present case w hich do  n o t agree w ith any know n 
R am an shift m ay be built up  by the  com binations o f  
R am an shifts observed. [Sec A bstr. 472 (1940)].
535.375.5 : 541.132 see Abstr. 679
535.375.51 575

Influence o f tem perature on the intensities o f Ram an 
lines due to some organic liquids. S i r k a r ,  S . C „  a n d
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S a n y a l ,  S . B. Indian J. Phys., 17, pp. 309-315, 
Dec., 1943.— T he intensities o f  R am an  lines o f  benzyl 
alcohol, benzyl am ine and  benzoyl chloride a t the 
room  tem pera ture  an d  a t h igher tem peratures, a  few 
deg. below the b.p . o f  the  liquids, were m easured 
quantitatively , using pho tographic  spectrophotom etry . 
In  the case o f  the  lines 610, 794 and  1 000 o f  benzyl 
alcohol and  o f  the  line 1 003 o f  benzoyl chloride, the 
intensities increase w ith increase o f  tem perature  in  
accordance w ith the predictions o f  the  polarizability  
theory. In  the case o f  lines o f  larger frequency shifts, 
the intensities rem ain  a lm ost const.
535.375.51 : 535.372 : 549.211 '576

Polarization o f  R am an scattering and o f fluorescence 
in diamond. M a n i,  A. Proc. Indian Acad. Sci. A ,  20, 
pp. 117-121, Sept., 1944.— D epolarization  values for 
the principal R am an  line in d iam ond  were ob tained  
with th e  incident light (1) unpolarized, and (2) po 
larized w ith  the electric vector a long  the O Y  and
(3) O Z  axes. T he po larization  o f  the  fluorescence 
bands o f  the 4 152 system  was also investigated, the  
bands being polarized when the  incident light is 
polarized, bu t depolarized w ith incident unpolarized 
light. T he results fo r the  depolarization  o f  the  R am an 
line a re  n o t in accord  w ith the  values predicted by 
Saxcna [Abstr. 2154 (1940)] o n  th e  basis o f  P laczck’s 
selection rules. w .  r .  a .

535 .375 .51:541.65 577
The R am an spectrum  of hexam cthylene-tetram ine. 

B ai, K . S. Proc. Indian Acad. Sci. A , 20, pp. 71-76, 
A ug., 1944.—T he R am an  spectrum  and  th e  po lariza
tion  character o f  its lines have been m easured  fo r 
C6H 12N 4 in  sa tu ra ted  aq . so lu tion . T he spectrum  
is in good agreem ent w ith the  recorded values. 
[Z. Phys. Chem., 1938, 39B, 431.] O ne new  line a t 
398 has been observed, and  the  lines a t  1011 (66), 
1451 (56) an d  2 9 8 0 (3 ) found  to  be doublets. T he 
recorded d a ta  satisfy the  tetrahedra l m odel assigned 
to  the m olecule from  X -ray  studies. w .  r .  a .

535.415 : ?35.315 578
A calculation o f Newton-ring tolerances for prism 

faces. S p e y e r , E . J. Opt. Soc. Am er., 34 , pp . 529- 
531, Sept., 1944.—T he effect o f  certain  assum ptions 
on  the calculations is discussed, particu larly  from  the 
vie>vpoint o f  the lim its w ithin w hich the optical shop  
m ust w ork. A. h .

535.42 : 621.396.616 : 538.56 see Abstr. 634
535.421 579

Improved diffraction gratings and replicas. W o o d ,  
R . \V. J . Opt. Soc. A m er., 34, pp . 509-516, Sept., 
1944.—D etails are  given o f  im provem ents, including 
the  use o f  alum inized plates o f  Pyrex glass an d  the  
m anner in w hich groove form  can be con tro lled  w ith 
this m edium , the  m aking o f  replicas from  gratings 
ruled on  th ick  A1 films, the  p repara tion  o f  m osaic 
gratings, th e  m aking o f  bi-prism  gratings and  the 
prepara tion  o f  alum inized replicas o f  echelette 
gratings. T he effect on  ligh t d istribu tion  (in the 
various orders o f  grating  spectra) o f  varia tion  in the 
angle o f  incidence is discussed. a .  h .

535.43 : 532.62 : 536.423.4 580 
Transmission of light by water drops 1 to 5  p. in

diam eter. R u ed y , R . Canad. J . Res. A , 22, pp. 53- 
66, M a y -J u ly ,  1944.—T he size o f  the  d rops form ed

when w ater v ap o u r condenses is re la ted  to the w ork 
perform ed against the  surface tension. I t  can be 
show n theoretically th a t in th e  p ropagation  o f  light 
in a  m edium  contain ing  smaH spherical d rops, the 
intensity  o f  the  light received in the pro longation  o f  
the incident beam  passes a lternately  th rough  m ax. 
and  m in. values, an d  hence the ligh t seen through 
a  cloud o f  particles w ith diam eters > ~ 1  p  is coloured. 
T h e  theory  accounts fo r the  cycles in  the changes o f  
co lo u r observed w hen the  d iam eter increases, and 
enables the rad ius o f  the  growing drops to  be deter
m ined. N. M. B.

535.43 : 535.542.1 : 535.81 581
M olecular aggregation in optical glasses as revealed 

by light scattering. K r is h n a n ,  R. S., a n d  R a o ,  P . V . 
Proc. Indian Acad. Sci. A , 20, pp. 109-116, Sep t., 
1944.—A nom alous depolarization  was studied  by 
R am an ’s technique based on  the use o f  the  B abinet 
com pensator. [Abstr. 1541 (1942)]. R eversal o f  
polarization  exists w hen the  incident beam  is polarized 
w ith v ib rations horizon tal, an d  the scattered  light is 
elliptically polarized when the incident beam  is 
linearly polarized in a d irection  oblique to  the 
scattering  plane. These d a ta  su p p o rt the view th a t 
m olecular aggregates exist in  glasses. w . r .  a .

535.542.1 : 535,81 : 535.43 see Abstr. 581
535.6 ' 582

Colour tolerance specification. N ic k e r s o n ,  D ., 
a n d  S t u l t z ,  K . F . J. Opt. Soc. A m er., 34, pp. 550- 
570, Sept., 1944.— Exam ines a  nu m b er o f  form ulae 
th a t have been proposed to  express a  co lou r difference 
to lerance in  term s o f  th e  differences o f  hue, value and 
chrom a. T he results ob tained  by the  various fo r
m ulae are  com pared w ith personal estim ates by a 
num ber o f  observers. N o  form ula  appears to  have 
ou tstand ing  superiority  bu t preference is expressed 
fo r the M unscll fo rm ula  C/5(2A77) +  6(A  V) +  3(A C ).

j. w . t . w .
535.81 : 535.542.1 : 535.43 see Abstr. 581
536.4 : 539.11 see Abstr. 639
536.4.031 : 536.421.4 : 551.311.183 see Abstr. 724
536.413 : 548.0 583 

The therm al expansion of diamond. S a k s e n a ,
B. D . Proc. Indian Acad. Sci. A ,  20, pp . 92-99, 
A ug., 1944.— G rüneisen’s law  o f  therm al expansion 
does no t fit N ay ar’s observations o f  the  change o f  
R am an  frequency shift in d iam ond with tem p. 
[A bstr. 113 (1943)]. T h e  expression fo r therm al 
expansion on  the  basis o f  the  R am an  theory  is given, 
an d  the  assum ption  o f  a  single G riineis?n constan t fo r 
d iam ond is considered unjustifiable. Frequencies are 
divided in to  tw o groups (high and  low) and  the volum e 
dependence is assum ed to  be th e  sam e w ithin each 
group . By postu lating  th a t y  is different for these 
groups b u t the  sam e .w ithin each group, it is possible 
to  fit bo th  the  spectroscopic d a ta  and  therm al expan
sion coefficients in  the range fo r w hich d a ta  a re  
available. w . r .  a .

536.413 : 548.0 584 
Theoiy  o f the therm al expansion o f the a lkali

haíidcs. D a y a l ,  B. Proc. Indian Acad. Sci. A , 20, 
pp . 145-154, Sept., 1944.—T he G riineisen form ula 
fo r the  therm al expansion o f  solids is generalized fo r 
the  case w hen the  constan t y  is n o t the  sam e fo r all
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the frequencies o f  v ibration . F o r  N aC l, KC1 and  
K B r, the  value o f  y  is different fo r each frequency 
when evaluated on  the  basis o f  the  R am an  theory o f 
crystal vibrations. T hese  new values o f  y  satis
factorily  corre late  experim ental d a ta  on  the  cubical 
coefficient o f  therm al expansion and  on the  decrease 
o f  the  ra tio  o f  therm al expansion to  specific h ea t as 
th e  tem peratu re  is lowered. w .  r .  a .

536.413 : 548.0 : 536.63 see Abstr. 591
536.421.4 : 536.4.031 : 551.311.183 see Abstr. 724
536.423.15 : 536.75 : 535.375.5 : 536.6 see Abstr. 589
536.423.4 : 532.62 : 535.43 see Abstr. 580
536.423.4 : 532.69 585 

Growth of w ater drops in a  W ilson cloud chamber.
B a r r e t t ,  E. O . Proc. Amer. Phys. Soc., Berkeley, 
Cat., July 22, 1944. Abstr. in Phys. Rev., 66, p. 158, 
Sept. 1 and 15, 1944.—W ater d rops form ed in- a  
W ilson cloud cham ber were photographed  with 
periodic illum ination an d  their velocity was m easured. 
The d rop  size was determ ined by Stokes’ law; r2 
varies linearly w ith tim e as soon  as the  d ro p  is large 
enough  to  register photographically . A  60 c/s neon 
light th a t m oved w ith const, velocity du ring  the  
exposure was tu rned  on  by the  expansion valve. T his 
light was photographed  on  the  sam e fram e an d  its 
flashes were used to  establish th e  zero  o f  the  tim e 
scale. T he stra igh t line ob tained  from  th e  experi
m ental poin ts intersected the  tim e axis 0-1 sec. a fte r 
the zero; the  ra te  o f  grow th  o f  th e  d rops is sm aller 
during  th e  first 0 -1 -0 -2  sec. and  then  reaches a  const., 
value. T he slope o f  th e  stra igh t p a rt o f  the  curve 
was 7-8  x  10~6 cm .2/sec.
536.423.4 : 614.7 586 

Control o f  glycol vapour concentration in room air.
N ie l s e n ,  C. E . Proc. Amer. Phys. Soc., Berkeley, 
Cal., July  22, 1944. Abstr. in Phys. Rev., 66, p . 159, 
Sept. 1 and 15, 1944.— W hen room  a ir  is cooled by 
ad iabatic  expansion, drop lets will grow  upon  nuclei 
norm ally  p resent i f  th e  tem perature  falls below  the 
dew po in t. T h e  add ition  o f  glycol v ap o u r should  
perm it condensation  w ith  a  lesser expansion, glycol 
in  the  d rop lets lowering their v.p. R eduction  in the 
expansion required, w ater v .p. being m ain tained  const., 
shou ld  thus indicate the  v.p . o f  glycol. Experim ents 
indicate th a t glycol does reduce the  expansion required 
fo r condensation , an d  th a t the  occurrence o f  con
densation  can  serve to  con tro l th e  ra te  o f  addition  o f  
glycol to  m ain tain  const, glycol v.p.
536.48 : 669 : 539.4/.5 see Abstr. 666 
536.483 _ 587

Super-fluidity o f helium I I  and attainm ent o f the 
absolute zero. K a p i t z a ,  P. L . J. Franklin Inst., 231, 
pp. 441-442, Jiuie, 1944.—A  prelim inary notice.
536.58 588

Cooling-watcr tem perature control for a ir  com
pressors. Engineering, 158, p. 346, Nov. 3, 1944.
536.6 : 536.423.15 : 536.75 : .535.375.5 589

The heat capacity and entropy, heats o f fusion and 
vaporization, and the vapour pressure o f trimethylaminc. 
The entropy from spectroscopic and molecular data. 
A s t o n ,  J . G ., S a g e n k a h n ,  M . L .,  S z a s z ,  G . J ., 
M o e s s e n , G. W ., a n d  Z u h r ,  H . F . J. Amer. Chem. 
Soc., 66, pp. 1171-1177, July, 1944.— Cp was

m easured calorim etrically from  11-83° to 275-90°K  
fo r N M e3' (m .p. 156-08° ±  0-05°K ; b.p. 276-03° 
±  0-05°K ). T he v .p . was determ ined from  190°K 
to the b .p . an d  can be represented by log10P(mm) 
=  - 2 1 4 1 -  7743/7’— 11 • 400327 log T +  0 - 0063490017 
+ 36-715267 . T he heats o f  fusion and  vaporization 
(a t b .p. and  a t  250-00°K/250-01 m m .) are: 
1 564-0 +  1-0, 5 482-4  +  7, and  5 822-6 +  7
g.cal./m ol. V alues o f  v ap o u r density  fit the  equation 
p/P  =  0-0000790517 +  0-00241364. T he following 
en tropy  (S) values a re  derived from  calorim ctric 
da ta : liquid  a t m .p . 30-857 ±  0-09 ; liquid a t norm al 
b .p . 47-28 ±  0 -14 ; superheated  liquid a t 298-16°K  
49-82; ideal gas a t 200-00°, 250-00°, and b.p. 
61-60 ±  0-14, 65-39 ±  0-16 , 67-31 ±  0-19
g.cal./deg./m ol. A n  assignm ent o f  the R am an 
spectrum  h as been m ade an d  the  values o f  S  from 
spectroscopic d a ta  are: 200°K, 61-60; 250°K, 65-39;
b.p. 67-31 g .cal./deg./m ol. w .  r .  a .

536.6 : 541.124 590
Thermodynamic properties o f the carbides o f chro

mium. K e l l e y ,  K . K ., B o e r ic k e ,  F . S., M o o r e ,
G . E ., H u f fm a n ,  E. H ., a n d  B a n g e r t ,  W . M . Tech. 
Pap. U.S. Bur. M in., No. 662, 43 pp., 1944.—The 
prepara tions o f  the  carbides o f  C r are  described, and 
observations o f  their general properties a re  recorded, 
L ow -tem perature  sp. h t. m easurem ents in th e  range 
51° to  298 °K  a re  reported  fo r the  carbides th a t arc 
tru e  com pounds, G yC ^ , C r7C 3 and  Cr4C, an d  for 
one  m ixed carb ide, “ C r5C2.”  T he corresponding 
en trop ies a re  com puted. H igh-tem peratu re  heat- 
co n ten t m easurem ents from  room  tem perature  up  to 
th e  lim iting tem peratures o f  available containers are 
reported  fo r C r3C2, C r7C3, Cr4C  and  C r20 3. A na
lytical represen tations o f  the  results a re  given. T he 
carbon  reduction  o f  solid  chrom ic oxide takes place 
in 4 d istinct, reversible reaction  steps, in  which G y C j, 
C r7C3 and  Cr4C  are  the in term ediate com pounds. 
R esults o f  equilibrium  m easurem ents obtained with 
described ap p ara tus and m ethods are reported. 
E ach carbide  o f  C r a t  tem peratures below its m.p. 
is stab le  (1) w ith respect to decom position in to  the 
elem ents, (2) w ith respect to decom position in to  any 
low er carbide and carbon, and  (3) with respect to 
decom position in to  any h igher carbide an d  C r; and 
the interm ediate carbide, C r7C3, is stable w ith respect 
to  decom position into C r3C2 and  Cr4C.

,536.63 : 536.413 : 548.0 591
L attice  spectrum , specific heat, and therm al expan

sion of lithium and sodium fluorides. D a y a l ,  B .  
Proc. Indian Acad. Sci. A , 20, pp. 138-144, Sept., 
1944.—T he lattice spectrum , the  specific heats, and 
the coefficients o f  therm al expansion o f  L iF  and  N a F  
were calculated on the  basis o f  the  R am an  theory 
o f  crystal v ib rations. W ith  L iF  it is necessary to  
consider the  m utual repulsions o f  the nearest F ' 
ions in add ition  to  those existing betw een neigh
bouring  N a ' and  F ' ions, and  an  exponential form  o f  
the  repulsion po ten tial is assum ed. w . r .  a .

536.63 : 536.75 592
The heat capacity o f carbon tetrachloride from  15° 

to  300°K. The heats o f transition and of fusion. The 
entropy from  therm al measurements compared with the 
entropy from molecular da ta . H ic k s ,  J. F . G ., 
H o o l e y ,  J. G ., a n d  S t e p h e n s o n ,  C. C . J. Amer.
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Ghent. Soc., 66, pp. 1064-1067, July , 1944.— Cp values 
were determ ined calorim etrically fo r CC14 from  17-09° 
to  298• 49°K. T h e  m .p. is 250-3° i O - T K  and 
there is a  transition  po in t a t 225-35° i  0-03°K . 
H eats o f  transition  and fusion a re  1 095 ±  3 and 
601 ±  2 g.cal./m ol. V alues o f  en tropy  from  calori- 
m etric d a ta  arc: liquid 51-25 ± 0 - 1 5 ;  gas 73-7 
± 0 - 3  g.cal./deg./m ol. a t  298-19°K . T he values 
a re  com pared with those derived from  m ol. da ta  
(74 -0 -74-3  g.cal./deg./m ol.). w .  r .  a .

536.63 : 548.0 593 
The specific heats of the a lkali halides. D a y a l ,  B.

Proc. Indian Acad. Sci. A, 20, pp. 77-86, Aug., 1944.—- 
T h e  specific heats o f  KC1 an d  K B r are  evaluated  on 
th e  basis o f  the  R am an theory  o f  lattice vibrations. 
T h e  con tribu tions o f  the  op tical frequencies (13/ I6th  
o f  the  to ta l degrees o f  freedom  o f  the crystal) are 
calculated, and  the  rem aining i / j 6th  are a llo tted  to  the 
clastic spectrum  by using a  D ebye function  w ith a  
reduced characteristic  tem perature. A greem ent 
between calculated an d  observed values ob tains 
th ro u g h o u t the  tem perature  range (KC1, 3°-241°K .; 
K B r, 78°-234°K .). w .  r .  a .

536.63 : 548.0 594 
The specific heat o f metallic silicon. D a y a l ,  B.

Proc, Indian Acad. Sci. A , 20,pp . 87-91, Aug., 1944.—  
T he specific heats o f  Si a re  evaluated on  the  basis o f 
the  R am an theory o f  crystal vibrations. T he 8 
discrete frequencies indicated by the  theory are 
calculated from  R am an d a ta  o n  Si2H 6 an d  the  
observed com pressibility o f  Si. T he residual '/ iô th  
o f  the  to ta l degrees o f  freedom  o f  the  crystal are 
a llo tted  to  th e  clastic spectrum  and  evaluated by a  
D ebye function w ith a  correspondingly reduced 
param eter deduced theoretically from  the  force 
constants. Calculated an d  observed values agree in 
th e  range 20°-l 000°K. w . r .  a .

536.633 : 534.22 : 534.321.9 see Abstr. 539

536.653 595
The exact calculation of heats o f solution from 

solubility data. W ill ia m s o n ,  A . T . Trans. Faraday 
Soc., 40, pp. 421-436, Oct., 1944.— Schroder’s 
equation, deduced from  the  van ’t  H o ff isochor 
applied to  solutions, is recalculated by  rigorous 
therm odynam ic m ethods to su it it fo r non-ideal 
systems. T he fundam ental equation  found fo r 
solutions o f  electrolytes is

A / /Soi. =  vRT* ( — )\ d T j s
7 b h y \  , • / n  
v  c)m Jr  ‘ \ m  / s a t .

where AZ/sol. =  h eat absorbed pe r m ole o f  solute 
dissolved in  nearly sat. solution, o r  h eat evolved per 
m ole on crystallization, m  =  m olality, v =  the 
stoichiom etric no . o f  ions produced pe r m ol o f  
electrolyte, and  y  — the m ean ionic activity coelf. 
N on-electrolytes follow a  form ally sim ilar expression 
in which v — 1. W hen the  activity-coeff. term  
vanishes, the equation reduces to

A//sol. =  R T K dlnm ldT )

Several exam ples w orked from  existing da ta  show 
satisfactory agreem ent w ith calorim etrically m easured 
values. A lternative form s o f  the  fundam ental 
equation , applicable to  perfect o r im perfect solutions

in  eq u ilib r iu m  w ith  h y d ra ted  o r  u n h y d ra ted  so lu te s  
o f  an y  so r t , are  d e v e lo p e d  a n d  tab u la ted . N. m . b .
536.658 : 539.219.1 : 532.782 see Abstr. 522
536.658 532.64 see Abstr. 514 ‘
536.7 596 

Transform ations o f the fundamental equations o f
thermodynamics. B u c k le y ,  F . J. Res. Nat. Bur. 
Stand., Wash., 33, pp. 213-233, Sept., 1944.—A  sub
stitu tion  group fo r generating families o f  therm o
dynam ic form ulae is derived. T he m ethod o f  
derivation is based upon  the transform ation properties 
o f  a  group o f  functions under a  contact transform ation. 
There exists a  characteristic function and  a  group o f  
functions for each representation, th a t is, each co
ordinate  system , and  to  each function o f  the  group 
there is a n  associated contact transform ation  which 
transform s the  group  in to  its equivalent in an o th er 
representation. T he invariance o f  the  functional form  
o f  the  characteristic groups o f  functions under 
contact transform ations is equivalent to  invariance 
under a  substitu tion  group  G* on  the space 
{EHFG){V-  S  -  TP). T he group G* is inde
pendent o f  the  representation and can be generated 
geometrically. T here a re  4 contact transform ations 
(incl. the identity) associated w ith each representation. 
These are  equivalent, and from  them , families o f  
equations can be found which a re  invariant under the 
group G*.
536.7 : 532.713 597 

A thermodynamic study of bivalent m etal halides in
aqueous solution. X . The osmotic and activity coeffi
cients o f zinc bromide. S t o k e s ,  R . H ., S t o k e s ,  J. M ., 
a n d  R o b in s o n , R . A . Trans. Faraday Soc., 40, pp. 
533-537, Dec., 1944.— [See A bstr. 170 (1943)]. The 
activity coefficient o f  Z n B rj was m easured a t 25° 
from  0-1 M  to  17 M  by isopiestic v.p. measurements.- 
T he agreem ent w ith sim ilar determ inations derived 
from  e.m .f. m easurem ents is n o t good. T he cor
responding osmotic-coefficient curve exhibits a  break 
a t conc. between 0 -7  M  and  3 M  which m ay be due 
to  com plex sa lt form ation.
536.7 : 539.152.1 : 531.19 see Abstr. 496
536.75 : 535.375.5 : 536.423.15 : 536.6 see Abstr. 589
536.75 536.63 see Abstr. 592
536.77 : 541.138.2 see Abstr. 685
536.8 598 

Tem perature, pressure, and spccific-volume changes
o f a  gas m ixture under dissociation and re-association 
conditions, with combustion following the straight-line 
law, P =  m V  +  n. W a lk e r ,  W . J. Phil. Mag., 35, 
pp. 680-685, Oct., 1944.—T he quantities a re  com 
puted  directly fo r a  m ixture o f  fuel and a ir  and  the 
analysis is extended to  obtain  the  subsequent expan
sion line. G eneral m ethods are devised which enable 
a  true  ind icator d iagram  to  be draw n, use being m ade 
o f  a  variable-specific-heat i.e. engine chart. F rom  
this d iagram  the m ean effective pressure developed by- 
any fuel m ay be obtained and  also the  p roportion  o f 
re-associated heat discharged to  exhaust. l .  s. g .
537.12 : 530.145.5 sec Abstr. 490
537.12 : 539.152.1 see Abstr. 645
537.226 : 621.3.011.5 599

An elementary description o f some molecular con
cepts o f the structure o f dielectrics. M o u l u n ,  E. B.-
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J. Insln Elect. Eitgrs, 91, Part I, pp. 448-455, Dec., 
1944.— [Abstr. 296 B (1945)1.

537.226:621.3.011.5 600
Theory of dielectric constant and energy loss in solids 

and liquids. F r ö h l i c h ,  H . J. Instil Elect. Engrs, 91, 
Part I, pp. 456-463, Dec., 1944.— [Abstr. 297 B
(1945)].

537.226 : 621.315.617.4 '  601
The dielectric properties o f lac. B h a t t a c h a r y a ,

G. N . Indian J. Phys., 18, pp. 1-22, Feb., 1944.— 
[Abstr. 356 B (1945)].

'5 3 7 .2 2 6 .8 :5 4 3 .8 1 2  602
Radlo-frequcncy dielectric properties o f a  cellulosic 

system a t  low moisture contents. D u n l a p ,  W . C., J r .,  
a n d  M a k o w e r ,  B. Proc. Amer. Phys. Soc., Berkeley, 
Cal., July  22, 1944. Abstr. in Phys. Rev., 66, p. 159, 
Sept. 1 and 15, 1944.— M easurem ents were m ade o f  
the  perm ittivity e and sp. conductivity a  (a.c. and  d.c.) 
as functions o f  m o is tu re ' content (1-5-21-6% ) tem 
perature  (l-5°-3 9 -8 °C .), frequency (18 kc/s-5  M c/s), 
density (0 -792-1-45 g./cm.3) and  particle size (small 
an d  m edium ) o f  dehydrated carrots, e increases 
little w ith m oisture con ten t up  to 6-8% ; above this 
region e increases rapidly. Increase o f  tem perature 
increases bo th  e and  the  ra te  o f  change o f  e w ith 
m oisture. A t 1 ■ 5°C. there is no  detectable change o f  
to ta l a  with increase in m oisture until 6-8%  is reached; 
above this region the variation becom es exponential. 
A t h igher tem peratures this apparen t discontinuity 
disappears. Particle  size has little effect upon  e o r  a , 
fo r a  given bulk density. Increase o f  bulk density 
increases e and  to ta l cr uniform ly on  a  log. scale fo r 
all frequencies.

537.228.1 : 553.621 603 
A new phenomenon in the piezo-electric oscillations

o f a  quartz  crystal. P a r t h a s a r a t h y ,  S., P a n d e ,  A., 
a n d  P a n c h o l y ,  M . J. Sei. Industr. Res., 2, pp. 1-2, 
June, 1944.— Gives evidence fo r oscillations o f  the 
quartz  crystal a t 5/2 and  7/2 o f  th e  fundam ental. 
Experim ental details a re  described and the  results 
tabulated.

537.228.1 : 553.621 604 
Transverse oscillations o f a  piezo-electric quartz

crystal. P a r t h a s a r a t h y ,  S., P a n d e , A ., a n d  P a n 
c h o l y ,  M . J. Sei. Industr. Res., 3, pp. 1-2, July,
1944.

537.29 : 621.384 : 537.533.7 see Abstr. 614
5 3 7 .3 1 2 :6 1 2 .7 9 :6 2 1 .3 1 7 .7 3 3  605

Skin-resistance changes and measurement o f pain 
threshold. A n d r e w s , H . L. J. Clin. Invest., 22, 
pp. 517-520 , July, 1943.— [Abstr. 413 B (1945)].

537.312: 613.286 606
Influence o f tem perature on changes in storage eggs 

as  measured by radio-frequency conductivity.
R o m a n o f f ,  A. L ., a n d  H a l l ,  G . O. Food Res., 9, 
pp. 218-220, June, 1944.—It is concluded from  
experim ents here described th a t the r.f. conductivity 
o f  in tact hen’s eggs increases with their age; this 
increase is greatly influenced by holding a t  higher 
tem peratures. T he conductivity o f  eggs a t a ll ages is 
directly related to  the degree o f  their deterioration. 
Considering the relative inefficiency o f  the present 
primitive m ethod o f  grading m arket eggs by candling,

fu rth er  s tu d ies  o f  th e  u se  o f  a  h .f . fie ld  m a y  o ffer  a - 
b etter  m e th o d  in  th e  ev a lu a tio n  o f  th e  q u a lity  o f  ta b le  
eg g s irresp ective  o f  th eir  a g e  or  th e  c o n d it io n  o f  
sto ra g e . c . j .  g .

537.521.6 : 621.3.015.5 607
The apparent breakdown of M eek’s stream er 

criterion in divergent gaps due to the failure o f Towns
end’s ionization function. F is h e r ,  L. H ., a n d
W e is s le r ,  G . L . Phys. Rev., 66, pp. 95-102, Sept. 1 
and 15, 1944.— [See A bstr. 1497 B, 2209 (1940)]. 
A  scries o f  m easurem ents on  the  dark  current i in 
the  sam e gap show ed th a t it was no t represented by 
i =  /q exp [jocdx] a t l.p. T he trend and the  apparen t 
quantitative variation o f  K  with pressure is explained 
if  the apparen t i0 v. voltage curves are  extrapolated 
to  stream er onset fo r each pressure. T hus for practical 
purposes, under the conditions studied, K  is sensibly 
const, in conform ity w ith M eek’s theory. The 
applications o f  M eek’s theory to  gaps w ith very 
divergent fields, where the currents can be ex
pected to  deviate m arkedly from  those  com puted  by 
i =  ;0 exp [fedx], are  no t justified, thus placing a 
practical lim itation on the  use o f  M eek’s theory to 
stream er studies. This phenom enon appears when the 
change o f  the field exceeds 2% change over an  average 
electron free path .
537.523 :541.124.7 _ 608

The molecular complexity o f some gases in the high- 
frequency discharge. M c M a h o n ,  H . O., a n d  M a r 
s h a l l ,  M . J. Trans. Electrochem. Soc., 84, pp. 109- 
120, 1943.—A n equation  is developed which gives the 
degree o f  dissociation o f  a  gas, under the influence o f  
the h.f. discharge, as a  function o f  the  tem perature 
gradient o f  the  fractional pressure increase caused by 
passage o f  the discharge, corrected fo r th e  effect o f  
the increase o f  therm al conductivity o f  the gas with 
tem perature. H  show ed less than 0-5%  dissociation. 
A  H -A  m ixture containing 46-8%  H  showed a  
dissociation o f  2-6%  o f  the H  present, a  sim ilar 
m ixture containing 9-2%  H  show ed a  dissociation o f 
76%. N 2 and 0 2, present as impurities in  A  to  the 
extent o f  1-8%, were practically com pletely dis
sociated, leading to  the  conclusion th a t the dissocia
tion  o f  a  polyatom ic gas m ixed with A increases with 
decrease in its conc. in the m ixture. The instantaneous 
pressure increase was due to heating o f  the  gas.

537.528 : 621.3.015.5 609
Breakdown and tim e-lag o f dielectric materials. 

Breakdown o f liquid carbon tetrachloride. A t t w o o d ,  
S. S., a n d  B ix b y , W . H . J. Franklin Inst., 235, 
pp. 259-272, March, 1943.— [Abstr. 302 B (1945)].

537.531 : 535.215.1 : 537.533.8 see Abstr. 620

537.531 : 535.312 : 548.0 610 
A new derivation of the D arw in-Prins formula o f

X -ray reflection. R a m a c h a n d r a n ,  G . N . Proc. 
Indian Acad. Sci. A , 20, pp. 100-106, Aug., 1944.— 
By obtaining a  so lu tion  o f  the difference equations 
w hich occur in  the  problem  for a  crystal containing 
a finite num ber («) o f  lam inations, th e  case o f  a 
crystal o f '  infinite dep th  can be  investigated by 
proceeding to the lim it when n -> o o . The form ulae 
obtained agree w ith those o f  P rins fo r an absorbing 
crystal. F o r  a  non-absorbing crystal th e  w idth o f  the 
region o f  perfect reflection is in agreem ent with
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D arw in’s value, although there  is a  difference in  the 
form ulae for the  variation o f  intensity w ith angle 
outside this region. [See A bstr. 1397 (1943)].

w . R. A.

537.531 : 535.338 : 537.533.8 see Abstr. 621, 622

537.531:535.339 611
X-ray monochromatization by four balanced filters. 

K ir k p a t r ic k ,  P .,  a n d  C h a n g ,  C . K . Proc. Amer. 
Phys. Soc., Berkeley, Cal., Ju ly  22, 1944. Abstr. in 
Phys. R ev., 66, p. 159, Sept. 1 and  15, 1944.— F rom  
an  X-ray source, adjacent beam s, defined by sim ilar 
diaphragm s, are allowed to  pass to a  com m on ion 
cham ber. A n ion curren t observation is m ade with 
2 superposed A  filters in one beam  and 2 superposed 
B  filters in the  other. One A  and one B  filter are 
then transposed and a  second current reading is taken. 
T he difference between these currents is a  sum m ation 
to  which each wavelength contributes an  am ount 
proportional to  (a — b)2.
537.531 : 535.345.6 612 

Theory and use o f Ross filters. I I .  K ir k p a t r ic k ,  P.
Rev. Sci. Instnim ., 15, pp. 223-229, Sept., 1944.—  
A developm ent o f  the theory and th e  construction 
and application o f  R oss X -ray filters, form erly 
described [Abstr. 3345 (1939)]. Filters o f  a  thickness 
greater than  th a t giving m ax. pass-band (p.b.) trans
m ission confer som e advantages, especially (1) larger 
ra tio  o f  p.b. pow er to  to ta l transm itted  power, 
(21 a larger ra tio  o f  p .b. pow er to e rro r pow er due to 
filter unbalance. Auxiliary filters norm ally rendering 
balance errors less harm ful have, however, no 
advantages when used with thick balanced filters. 
B alance errors m ay be elim inated a t  m ore than  one 
wavelength by the  use o f  stepped thickness filters, 
o r  a t  2 wavelengths by perforation  o r opaque areas 
such as diaphragm s o f  differing apertures in front o f  
the filters. C onstruction  is o f  sheets rolled o r  ground 
to  the desired thickness, m ultiple electroplating 
upon alum inium  foil, evaporation  o f  m etals on to 
foil, o f  aq. solutions in glass cells o r powdered absor
bent m aterial bonded together w ith wax. F o r  the  
last, a  special technique is described. M ethods of 
checking the  balance o f  filters w ith a  spectrom eter, 
w ith fluorescent specim ens, by X -radiation  no t 
higher in frequency th an  the  l.f. side o f  the p.b., and 
by a  standard  balanced pair, are given. e . d .  h .

537.531.8 : 535.215 : 539.261 =  4  613
' O n the photographic action o f secondary electrons 

resulting from  the action o f  X -rays on  mefals. T  r t l l a t ,  
J. J. C .R. Acad. Sci., Paris, 216 ,4 , pp. 179-181, 1943. 
—T he photo-electric effect produced by m eans o f  
X-rays m ay be used as the basis fo r m icroradiography 
by reflection, in  which th e  sensitive film is only 
affected by the secondary electrons em itted by the 
object irradiated. It is necessary to  know  the law o f  
variation  o f  the  photographic density as a  function 
o f  the atom ic num ber o f  the  elem ent irrad iated . 
A  m ethod is outlined for obtaining this by experim ent 
and  th e  law is given in graphical form . l .  s . g .

537.533.7 :537.29 : 621.384 '  614
The spirotron. D o d d ,  L. E . Proc. Amer. Phys. ' 

Soc., Berkeley, Cal., Ju ly  22, 1944. Abstr. in Phys. 
Rev., 66, p . 160, Sept. 1 and  15, 1944.— [Abstr. 
475 B (1945)].

537.533.72 : 621.385.833 615 
On electron microspectroscopy. M a r t o n ,  L. Proc.

Amer. Phys. Soc., Berkeley, Cal., Ju ly  22, 1944. 
Abstr. in Phys. Rev., 66, p . 159, Sept. 1 and  15, 1944.—  
[Abstr. 487 B (1945)].

537.533.72 : 621.385.833 616 
Microanalysis by means of electrons. H i l l i e r ,  J.,

a n d  B a k e r ,  R. F . J . Appl. Phys., 15, pp. 663-675, 
Sept., 1944.— [Abstr. 489 B (1945)].

537.533.72 : 621.385.833 617 
Rigorous calculation of an electrostatic immersion

lens. H u t t e r ,  R . G . E . Proc. Amer. Phys. Soc., Berke
ley, C a l.,J u ly 2 2 ,1944. Abstr. in Phys. Rev., 66, p . 161, 
Sept. 1 and  15, 1944.— T he axial potential d istribu
tion o f  this lens is found to  approxim ate th a t o f  the 
e lectrostatic lens consisting o f  2 cylinders o f  unequal 
radii which are  connected to  two potentials Vl 
— <j>0e ~ K~l2 and  Vi =  <f>0e +K~l2. T he general so lu
tion o f  the paraxial ray differential equation  is derived. 
Based on this solution and  the  fact th a t N ew ton’s 
image equations a re  satisfied, exact expressions are 
derived fo r all im portan t optical quantities (focal 
lengths, four cardinal poin ts, m agnification, object- 
image relation, an d  spherical and chrom atic aberra
tion). T he optim um  positions o f  an  object are 
determ ined so th a t the chrom atic and  spherical 
aberrations a re  reduced to  a  m in.

537.533.72 =  4  618 
Electron multipliers with magnetic focusing.

C h a r le s ,  D . C .R. Acad. Sci., Paris, 216, 16, pp. 556— 
558, 1943.—T he m ultiplier consists o f  4 semi-infinite 
planes A , B , C, D, such that A  an d  B  lie in a  plane 
co separated  by a  gap o f  w idth 2d, and  C  and  D  (also 
separated  by a  gap” o f  w idth 2d) lie in a p lane parallel 
to  cb. A  Schwarz transform ation  is used to  find the 
equipotentials (these a re  draw n) and  som e exam ples 
o f  electron trajectories a rc  given. A n expression is 
given fo r the  radius o f  curvature a t  each point and  the 
condition is found that the paths rem ain fixed when 
the  field is varied. l .  s . g .

537.533.8 : 535.23 ' 619
Momentum and energy of photon and electron in the

Cerenkov radiation. C ox, R . T . Phys. Rev., 66, 
pp. 106-107, Sept. 1 and  15, 1944.—T he conservation 
o f  m om entum  and energy betw een an  em itted photon  
and  an  electron in the C erenkov radiation [Abstr. 
2832 (1943)] gives an  equation  fo r the  d irection o f 
emission. This equation  differs from  the  one which 
F ran k  and  T am m  derived from  electrom agnetic theory 
only by a  negligible term  involving the  ra tio  o f  the 
wavelength o f  the  electron to th a t o f  the p ho ton  [see 
A bstr. 1626 (1940)].
537.533.8 : 537.531 : 535.215.1 620 

D irect and fluorescence excitation of the L m  level
in thick targets o f thorium. B u r b a n k , B. G . Proc. 
A m er. Phys. Soc., Berkeley, Cal., Ju ly 22, 1944. 
Abstr. in Phys. R ev., 66, p .  160, Sept. 1 and  15,1944.—  
T he ra tio , P, o f  the  probability  o f  exciting the  L j / j  

shell o f  T h  by direct electron bom bardm ent to  the 
p robability  o f  exciting the sam e shell by phb to - 
electric ionization in a  th ick  target was determ ined 
by observation  o f  norm ally em ergent X -rays from  an
oil-cooled T h-target X -ray tube. T he intensities a t 
the  peak o f  th e  Laq line and  in the continuous back
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ground on each side were m easured with a  Bragg 
spectrom eter. T he target was then  covered w ith a  
Pd foil thick enough to  stop  all bom barding electrons, 
and  these intensities were again m easured. T he L a j 
line from  the covered target could be produced only 
by the  photo-electric ionization process, while the 
L x j line from  the bare target could be produced partly  
by each process. P  was calculated fo r 40 to  100 kV, 
and  was found to  decrease from  3-1 a t 40 kV to  1-98 
a t  100 kV.
537.533.8 : 537.531 : 535.338 621 

Efficiency o f production of continuous X-radiation.
K ir k p a t r ic k ,  P. Phys. R ev., 66, pp . 156-157, 
Sept. 1 and  15, 1944.
537.533.8 : 537.531 : 535.338 622 

The mean depth of production o f continuous X-rays
in thick targets o f thorium . B u r b a n k , B. G . Proc. 
Am er. Phys. Soc., Berkeley, Cal., Ju ly  22, 1944. 
Abstr. in Phys. Rev., 66, pp. 161-162, Sept. 1 and  15,
1944.—A  thick target o f  T h  was bom barded by 
40-100 kV electrons incident obliquely in a  direction 
m aking a  grazing angle o f  30° w ith the  target surface. 
T he intensities o f  several selected wavelengths o f  the  
continuous spectrum  propagated  in a  direction a t 
rt. angles to  the  d irection o f  bom bardm ent were 
observed w ith a  Bragg spectrom eter fo r a  variety o f  
o rientations o f  the target with respect to an  axis o f 
ro tation  coinciding w ith the  electron beam . T he 
m ean depths o f  p roduction  were deduced from  the 
slope o f  a  p lo t o f  the  log. o f  the  intensity v . th e  sec 
o f  the  angle o f  ro ta tion  o f  the  target. T he average 
value o f  the  m ean dep th  o f  p roduction  within the 
spectral range betw een the  h.f. lim it and  the  Lj¡¡ 
absorp tion  lim it increases from  6 -0  x  10- 5  cm . a t 
40 kV to  22-2 x  1 0 -5  cm. a t 100 kV.
537.534.74 : 539.185 : 539.152.1 see Abstr. 646
537.591.1 623

M ass determination of the ionizing particles recorded 
in photographic plates exposed to cosmic rays. C h o u d -  
h u r i ,  B. Indian J. Phys., 18,p p .  57-70, Feb., 1944.—  
E xposure o f  photographic plates to cosm ic radiation 
a t various altitudes (7 000 to  14 500 ft.) results in  the 
form ation  o f  tracks due to th e  prim ary penetrating 
particles, p ro b ab ly p ro to n s. Som e o f  the tracks were 
curved, owing to m ultiple scattering in the  nuclear 
fields o f  different atom ic particles in the  em ulsion. A 
statistical m ethod was used to  determ ine th e  m ass o f  
th e  particles. T he average m ass depends o n  the 
n a tu re  o f  the absorben t under w hich the  plates were 
exposed. T he assum ptions used, an d  the  lim itations 
o f  th e  m ethod, are  discussed. T he average m ass o f  
particles producing single tracks a t 12 000 ft. is 
approx. th a t o f  the  m esotron, and  is equal to  216 nig. 
T he energy o f  the  particles is ab o u t 106 eV. The 
average m ass o f  particles penetrating  20 cm . H 2O, 
and  paraffin, and  75 cm. wood and  m ud, was 340- 
514 m0, indicating the  presence o f  a  fairly large num ber 
o f  p ro ton  tracks. T his m ay be due to th e  presence o f  
fast prim ary penetrating  particles, such as neutrons 
and  protons, which, in traversing hydrogen-containing 
substances, produce recoil p ro tons o f  energy approx. 
106 eV. Exposure o f  plates under 0 -5  to  5 cm. o f  
P b  show ed th a t the  average m ass o f  the  particles 
increased to  a  m ax. under 1-5 cm . Pb, an d  then 
decreased to  1*5 times, the  m esotron m ass under

5 cm. Pb. T his is due to  the  fact th a t the  soft com 
ponent o f  the  prim ary radiation  undergoes m ultiplica
tion  in traversing Pb, and the  secondary emission 
causes the  production  o f  heavy ionizing particles 
e ither in th e  Pb or in the  em ulsion o f  the plate.

A. J. M.

537.591.1 624 
Proton primaries o f atom -anniliilation cosmic rays.

W a r r e n ,  D . T . Phys. Rev., 66, p . 156, Sept. 1 and  15, 
1944— [See A bstr. 2202 (1943)].
537.591.1 : 539.16.08 625 

A new method of determining the traction o f electrons
in cosmic radiation. B r o w n ,  R . R . Proc. Am er. 
Phys. Sod., Berkeley, Cal., Ju ly  22, 1944. Abstr. in 
Phys. R ev., 66, p. 161, Sept. 1 and  15, 1944.—A  cloud 
cham ber containing 7 Pb plates, 3 o f  0 -2  cm . th ick
ness and 4  o f  0 -7  cm. thickness, was operated  by a
3-countcr telescope above the  cham ber. T he counters 
w ere m ade o f  th in  glass and  the  usual C u cylinder 
was replaced by a  layer o f  g raphite  pain t. Above 
the  counters and  the  cham ber was a  th in  m etal roof. 
T he eq u iv a len t's to p p in g  pow er o f  the  th in  m etal 
roof, th e  walls o f  the counters, and the  wall o f  the 
cloud cham ber, was —lO eM V . T he electrons and 
m esotrons th a t entered the cham ber were differentiated 
by their show er effects, penetration , and ionization.

537.591.15 626 
Cascade showers in lead. H a z e n ,  W . E . Proc.

Amer. Phys. Soc., Berkeley, Cal., Ju ly  22, 1944. 
Abstr. in Phys. Rev., 66, p. 158, Sept. 1 and  15, 1944.— 
In  pho tographs o f  a  cloud cham ber th a t contained 
8 lead plates, 50 com plete cascade show ers were 
observed. T he num ber o f  particles a t the  show er 
m ax. v. to ta l num ber o f  particles in the  show er was 
p lo tted . Theory  predicts a  straight line w ith slope 
0-2 . A ll b u t one o f  th e  experim ental poin ts lie above 
this stra igh t line. T he observed show ers contain  
only 1/2 the  predicted to ta l num ber o f  particles fo r 
a  given size o f  show er m ax. Since a  large num ber o f  
the  electrons have energies as low as 3 eM V, it is 
possible th a t scattering and  increase in  ionization for 
E  <  1-5 eM V  w ould account for the discrepancy. 
[See A bstr. 627 (1945)].

537.591.15 627 
Cascade showers in  lead. H a z e n ,  W . E . Phys.

R ev., 66, pp. 254-256, Nov. 1 and  15, 1944.— Showers 
o f  energies up  to  500-1 000 eM V were photographed  
in a  cloud cham ber w ith 8 Pb p lates. A  com parison 
w ith theory is m ade in term s o f  th e  size o f  a  show er 
a t  its m ax. as a  function o f  the  total num ber o f  particles 
in the  show er. T he theoretical cross-sections for 
rad ia tion  and  pa ir production  are correct fo r energies 
up  to  500-1 000 eM V. [See A bstr. 1368 (1944), 
626 (1945X1-

537.591.5 628
Variation o f mesotron - intensity with altitude and 

latitude, together with allied phenomena, and the 
bearing o f these m atters on the nature o f the primary 
particles. S w a n n ,  W . F . G . J. Franklin h u t .,  236, 
pp. 1-7, July, and pp. 111-139, A ug., 1943.—T he 
vertical m esotron intensity a t  a  given dep th  below 
a  region o f  p roduction  in w hich there  is a  definite 
energy distribution  o f  m esotrons is calculated. T he 
form ula for spectral d istribution  a t  sea level in  term s
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o f  the  spectral d istribution a t the  p roduction  level is 
obtained. T hese results are  extended to  the  case 
where there is an  assigned ra te  o f  p roduction  o f  
m esotrons a t a ll a ltitudes. T he form ula fo r spectral 
d istribu tion  is used to  test th e  hypothesis th a t meso
trons a re  produced by th e  d isintegration o f  heavy 
prim ary  particles. F o r  this purpose it is assum ed th a t 
the  m esotrons have a spectral distribution  defined by 
an  energy function proportional to  the cube o f  the 
energy. T his w ould follow if the  true  prim ary particles 
had  an  inverse-cube spectral d istribution, and if  the 
m esotrons were produceid from  them  a t rest in the 
system  o f  axes in  which the prim ary particle was 
m oving. W ithin the limits o f  accuracy o f  the experi
m ental da ta , the  prim ary particle  is a  p roton, a t any 
ra te  for m esotrons produced a t m oderate a ltitudes. 
T heoretical and experim ental values a re  com pared 
fo r the spectral d istribution a t sea level and  m agn. lat. 
50°. T he angular d istribution o f  electrons em itted 
by m esotrons a t death  is discussed, and  expressions 
a re  derived for the horizontal and  vertical electron 
intensities resulting from  death  o f  vertically directed 
m esotrons. T o obtain  a  sufficiently low m esotron 
velocity to allow for the large horizontal intensity o f  
electron  emission a t  m esotron death  a t high altitudes, 
it is necessary to  assum e th a t th e  prim ary particles 
a re  heavier than  protons, and  are p robably  singly 
charged H e atom s. a . j. m .

537.591.5 629
Directional measurements o f cosmic radiation. 

Alfvén, H., and Malmfors, K. G. A rk . M at. 
Astr. Fys., 29A , 3, No. 24 ,16  pp., 1943.—T he variation 
w ith local so lar tim e o f  cosm ic-ray intensity is in
vestigated by m eans o f  coincidence counters directed 
a t altitudes o f  30° and 60° to  the  N . and to  th e  S. 
alternately, changing a t  hourly intervals. T he to ta l 
num ber o f  counts is 1 -2 x  10s, spread over 600 days. 
T he hourly values a re  corrected fo r barom etric  
variations and  collected in 20-day groups. The 
diurnal variation is represented fo r  the various 
d irections by a  vector show ing the am plitude and time 
o f  the  m ax. T he m arked difference found betw. the 
N . and  S. vectors show s th a t periodical atm ospheric 
changes are no t the only cause o f  the diurnal variation. 
C hanges in  the  E a rth ’s m agnetic field o r the directional 
influence o f  th a t o f  the  S un arc p robably  responsible.

A. HU.

537.591.8 630
The average specific ionization o f cosm ic-ray meso

trons in hydrogen. Skolil, L. K . Proc. Amer. Phys. 
Soc., Berkeley, Cal., Ju ly 22, 1944. Abstr. in Phys. 
Rev., 66, pp. 158-159, Sept. 1 and  15, 1944.—  
Counter-controlled cloud-cham ber photographs o f 
cosm ic-ray m esotron tracks in  H 2 were taken. 
The cham ber was operated  in  such a  way th a t 
the  average specific ionization could  be obtained 
from  th e  num ber o f  drops that condensed on 
pos. ions. A  triple-coincidence counter telescope 
was em ployed, w ith 2 counters below  the cloud 
cham ber and 1 above. Sufficient Pb was placed 
above and  below the  top counter so th a t electron 
tracks could be distinguished from  m esotron tracks. 
The average specific ionization, excl. energy transfers 
>  800 cV (clusters o f  m ore than  32 drops), is 10- 5 ion 
pairs pe r cm. o f  H 2 a t N .T .P .

537-742 : 621.317.32 631
Linearity o f d.c. vacuum-tube voltmeters. C h a p m a n, 

S. Proc. Amer. Phys. Soc., Berkeley, Cal., Ju ly  22,
1944. Abstr. in Phys. Rev., 66, pp. 159-160, Sept. 1 
and  15, 1944.— [Abstr. 396 B (1945)].
538.214 : 541.57 632

The hydrogen bond and diamagnetism. Ananta- 
KRISHNAN, S. V., AND VARADACHARI, P. S. PrOC.
Indian Acad. Sci. A , 20, pp. 128-137, Sept., 1944.— 
Assum ing th a t the  C H 2 group  contributes a  constan t 
am ount to  m olecular diam agnetism , it is show n that 
H -bonding leads to  increased diam agnetism , the 
susceptibility change being one un it per m ol whenever 
structures o f  the  type O — H  . . . 0 = :A  are  involved. 
A  bifurcated H -bond, as in  H IO 3, appears to  give a 
larger value. In  alcohols and H 20 ,  which show  a 
decrease in  diam agnetism  w ith association, it w ould 
appear th a t the  param agnetic term  associated w ith 
distortion  is increased. w . R. a .

538.54 =  4 633
O n the Foucault currents in an ellipsoid o f revolution.

Jouguet, M . C .R . Acad. Sci., Paris, 2 1 6 ,15, pp. 523- 
524, 1943.—T he conducting ellipsoid is placed in a  
uniform  alternating  field parallel to the  axis. Expres
sions a re  found  fo r the field bo th  inside and outside 
the  ellipsoid. These involve a  series o f  Legendre 
polynom ials and  their derivatives. W hen th e  fre
quency is sm all and th e  conductivity is low, the 
m agnetic field inside the  ellipsoid is uniform  an d  a  
form ula is found fo r its intensity. W hen the frequency 
is high and  the  conductivity large, the m agnetic field 
is zero and an  expression is given fo r th e  density o f  
the surface current. L. s. g .
538.56 : 535.42 : 621.396.616 634

Theory o f diffraction by small holes. B ethe, H . A. 
Phys. Rev., 66, pp. 163-182, Oct. 1 and  15, 1944.—  
[Abstr. 524 B (1945)].
538.566 : 621.392.1 635

Electromagnetic waves in m etal tubes filled longi
tudinally with two dielectrics. Pincherle, L. Phys. 
Rev., 66, pp. 118-130, Sept. 1 and  15, 1944.— [Abstr. 
500 B (1945)].
538.6 : 523.746 see Abstr. 462
538.612 636

Some measurements o f magnetic double refraction.
Snellman, O. Inaiig. Diss., Univ. Uppsala, 76 pp.,
1944.—T he electrom agnet em ployed a t U ppsala  is 
described (it weighs 37 tons com pared w ith the 
120 ton  m agnet o f  the  French  Academ y o f  Science) 
and  the  field is m easured (by the  induction m ethod) 
fo r different types o f  pole shoes. Fields up to 
70 000 oersteds m ay be obtained. T he optical 
arrangem ent fo r th e  m easurem ent o f  m agnetic double 
refraction is described and  the  C o tto n -M o u to n  
constants o f  som e calibration  liquids (nitrobenzene, 
benzene, toluene, chlorobenzene and  acetone) in a 
refined sta te  a re  m easured. A  new  value for n itro
benzene is given bu t the  values for benzene and 
toluene agree w ith previous determ inations. Some 
anom alies a t purification are  observed. T he variation  
o f  the C o tto n -M o u to n  const, w ith wavelength in the 
visible region is investigated. T he double refraction 
in som e hydro trop ic  solu tions is m easured and from  
these it is clear that association takes place between
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the  hydro trop ic  salt and the  soluble substance. T he 
double refraction in som e dye-stuff solutions (aniline 
blue, alizarin, sodium  sulphonate, pinachrom e, alizarin 
cyanin, azoblue, chrysophenine and  anthracene blue) 
is also m easured. A  theory is given o f  the  variation 
o f  double refraction w ith wavelength. In  this the 
double refraction is connected with the  m aterial 
constants and the  shape o f  the particle. l. s. o .
538.615 : 530.145.63 see Absir. 493
538.65 : 532.59 637 '

On the existence o f electromagnetic-hydrodynamic 
waves. A l f v e n , H . A rk . M at. A str. Fys., 29B, 2, 
N o. 2, 7 pp., 1943.—The application  o f  a  m agnetic 
field to  a  conducting liquid in m echanical m otion 
gives rise to  currents which in teract with the field so 
as to  change the  sta te  o f  m otion. A  com bined electro
m agnetic and  hydrodynam ic wave is se t up  in which 
the  energy oscillates betw. kinetic and  electrom agnetic. 
The m otion  o f  a  plane wave o f  this type is studied: 
its velocity is independent o f  frequency and  o f  am pli
tude. T he m agnetic lines o f  force m ay be considered 
as oscillating with the  sam e velocity as the  liquid. 
A n application to the m echanical m otions and 
m agnetic fields o f  sunspots is pointed  ou t. a. hu.
538.7 : 527(09) 638

Some early contributions to the history o f geo
magnetism. V II. H a r r a d o n, H . D . Terr. M agn. 
A tm os. Elect., 49, pp. 185-186, Sept., 1944.— [See 
A bstr. 924.(1944)].
5 3 9 .1 1 :5 3 6 .4  639

Contributions to the theory of co-operative pheno
mena. T emperley, H . N . V. Proc. Camb. Phil. Soc., 
40, pp. 239-250, Oct., 1944.—T he w ord co-operative 
is used to  describe all phenom ena such as melting, 
the  occurrence o f  ferrom agnetism  o r  the ordering o f 
a  lattice structure, in  which finite changes in som e o f 
the  physical properties o f  an  assem bly take place a t 
a  definite critical (o r Curie) tem perature. Ising’s 
theory o f  th e  linear lattice w ith nearest-neighbour 
in teraction  [Abstr. 1497 (1925)] is generalized and 
the  m ain result, th a t such interaction cannot lead to 
co-operative effects, is show n to  ho ld  fo r m any types 
o f  lattice in 3 dim ensions. R easons a re  given for 
presum ing th a t a  sim ilar result holds for th e  second 
nearest-neighbour m odel, bu t it is found  th a t even 
a  sm all interaction o f  the long-range type can lead  to 
co-operative effects a t h igh tem peratures, provided 
th a t the nearest-neighbour interaction is sufficiently 
strong. T he critical interaction is discussed and , in 
this connection, the  recent w ork o f  Eisenschitz on  the 
spccific-heat curve [Abstr. 1025 (1944)] is con
sidered. l. s. G.
539.133 : 535.338.42 640

The energies of polyatomic molecules. N ielsen,
H . H . J. Opt. Soc. Am er., 34, pp. 521-528, Sept., 1944. 
— V ibration-ro tation  term  values o f  a  polyatom ic 
m olecule can be obtained to  a  good approxim ation 
by solving fo r the roo ts o f  the  secular determ inant 
o f  a  given m atrix. T he anharm onic corrections to 
v ibration energies entering in to  the  elem ents o f  the 
m atrix  are no t infrequently a t  variance w ith experi
m ental da ta . • T his divergence is due to certain 
v ibration frequencies o f  the  molecule becom ing acci
dentally degenerate, possibly resulting in resonance. 
T he effects o f  this, and  o th er types o f  resonance, a re

considered. Coriolis types o f  interaction m ay result 
in discrepancy between theory  and  experiment. This 
interaction is clearly show n in absorp tion  bands o f  
allene, studied  by Thom pson. a . j. m .
539.133 : 541.6 641 

Electron mobility in large molecules. D enbigh,
K . G . Nature, Loud.,' 154, pp. 642-643, Nov. 18,
1944.
539.133 : 548.55 see Abstr. 708
539.152.1 642 

On the binding energy o f deuteron and the neutron-
proton scattering by a  new potential. W a n g, M. H . 
Phys. R ev., 66, pp. 103-106, Sept. 1 and  15, 1944.— 
T he equation  leading to  the binding energy is solved 
in 2 ways by using new form s for the  nuclear potential 
[Abstr. 643 (1944)]. T he scattering cross-section o f  
a  p ro ton  by a  fast neu tron  is also calculated. T he 
results agree well w ith experim ent, when “zero cut
off” o f  the potential is used. l. s. g .
539.152.1 643 

An attem pt a t  finding the relationship between the
nuclear force and the gravitational force. W a n g , 
K . C ., a n d Tsao, H . L. Phys. Rev., 66, p . 155, 
Sept. 1 and  15, 1944.—I t  is proposed th a t the  force 
betw een 2 nuclear particles m ay be related  to  the  
gravitational force. 2 alternative form s a re  taken for 
the  po tential: I. V  =  — A eklr and II. V  =  —(B/r)e*/r 
where k  =  h/m c  =  3-84 x  10_ n  cm ., and  A  and  B  
are constants determ ined by the gravitational constant.

l. s. G.
539.152.1 644 

Further rem arks on the difficulties o f the meson
theory. Iw a n e n k o , D . Phys. Rev., 66, p. 157, 
Sept. 1 and  15, 1944.
539.152.1 : 536.7 : 531.19 vee Abstr. 496

539.152.1 : 537.12 645 
A self-consistent method of determining the mass o f

the mesotron. K a r, K. C., a n d R o y, R . R . Indian 
J. Phys., 17, pp. 316-320, Dec., 1943.—T he wave 
equation  for the deuteron is solved by a  self-consistent 
m ethod (use is m ade o f  the ¿-function and o f  Bessel 
functions) and th is leads to  a  new  m ethod for finding 
the m ass o f  the  m esotron. T h e  accuracy o f  the  value 
obtained (110 e.u.) depends on  the  accurate value o f 
th e  binding energy o f  the deuteron w hich is know n. 
A  Y ukaw a interaction potential is taken  and  th e  m ass 
found agrees w ith an  earlier calculation based on  the  
theory o f  p ro ton-pro ton  scattering [Abstr. 404
(1943)]. l. s. g .
539.152.1 : 539.185 : 537.534.74 646 

The theory of ncutron-proton scattering. K a r , K . C .,
and R oy, R . R . Indian J. Phys., 17, pp. 321-325, 
Dec., 1943.—A  w ave-statistical theory  is developed 
using an  in teraction  potential o f  Y ukaw a type, 
V  =  —A e - * r/r. T he wave equations o f the incident 
neutron inside and outside the  potential field o f  the 
p ro to n  are  w ritten dow n and  the first-order scattering 
function an d  the  critical approach  are calculated. 
These lead  to a  form ula fo r the intensity o f  the 
scattering and  this is found to  agree w ith experi
m ent [Abstr. 404 (1943)] w hen A 'lt  =  6e and 
a  =  0-2848 x  1013. T his value o f  a  gives 110 e.u . 
as the  m ass o f  the  m eso tron  taking pa rt in  the

71



539.16.08 RADIOACTIVITY: MICROSTRUCTURE. ELASTICITY 539.32

exchange in neu tron-pro ton  interaction. This m ass 
is th e  sam e as th a t ob tained  from  the binding energy 
o f  the deu teron  and from  pro ton -p ro ton  scattering.

L, S. Q.

539.16.08 647 
Experim ents on and theory o f the action o f the Geiger

point counter. M o r g a n, J., a n d  Bo h n , J. L . J. 
Franklin Inst., 237, pp. 371-384, M ay, 1944.— Sm ooth 
darning-needles were found  to  give the  m ost satis
factory results in a  po in t counter. Characteristic 
curves fo r a counter with flat, cylindrical brass caps 
and  a  brass cylinder are given. A  theory fo r the 
action  o f  the counter is given, involving the following 
assum ptions: the  existence o f  an  insulating o r high- 
resistance layer o f gas a t the poin t, the  emission o f 
electrons from  th e  po in t by positive-ion bom bard
m ent, and  auto-electronic emission from  the poin t. 
T he lag phenom enon, the  dependence o f  counter 
actitfn on  ionizing rays, on  gas and o n  cathode 
m aterial, the existence o f  3 characteristic curves, and 
cold-cathodc emission, can be satisfactorily explained 
on the  above assum ptions. a . j. m .
539.16.08 648 

The measurement o f absolute efficiencies o f gamm a-
ray counters. Peacock, W . Proc. Amer. Phys. Soc., 
Berkeley, Cat., July 22, 1944. Abstr. in Phys. Rev., 
66, p. 160, Sept. 1 and  15, 1944.—By the use o f  the 
isotopes N a 24, C o60, M n54, I 131, Y86, Fe59, M n56 
a n d  C o58, the  absolute efficiency o f  screen-wall Cu, 
P t and Bi counters w as determ ined. W ith the 
isotopes B r82, A u 198, 1130, M n52, N a22 and V48, the 
efficiency curves thus determ ined were confirm ed. 
T he efficiency curves agree with theory (Droste). 
W ith several isotopes, each em itting a  single m ono
chrom atic  y-ray, it is possible to  com pare the efficiency 
o f  y -ray  detecting instrum ents a t various energies.
539.16.08 649 

Geiger counters. C raggs, J. D . M etrop.-V ick.
Gaz., 20, pp. 342-348, Oct., 1944.—A n illustrated 
description o f  the construction and operation.
539.16.08 : 537.591.1 see Abstr. 625 
539.16.08:621.317.722 650

Traum atic shock. H I. A modified electroscope 
especially suited for measuring substances with low- 
energy radiation. Seligman, A . M . J . Clin. Invest., 
22, pp. 281-284, M arch, 1943.— [Abstr. 412 B (1945)].
539.164.2 651

On the theory o f emission o f alpha-particlcs from 
radioactive nuclei. D ube, G . P., a n d Jh a, S. N. 
Indian J. Phys., 17, pp. 344-356, Dec., 1943.—T he 
rectangular potential hole o f  the C o n d o n -G u m ey - 
G am ow  m odel is replaced by an  exponential potential 
function V  — — V0e ~ rlro and  an  expression is 
w orked o u t for the decay constan t A. T he exact 
form  and m agnitude o f  the potential function inside 
the nucleus plays a  very insignificant r61e in the 
problem . In  the  two cases V0 very sm all and  Vq 
very large, the  decay constants A0 and  Aw are  bo th  
independent-of V0 and ra tio  Am/Aq is o f  the  o rder 5. 
T he nuclear radius r0 is calculated using the experi
m ental da ta  fo r th e  decay constant A and  the energy 
E  and  all th e  radii except those o f  T hC , R aC  are 
found to lie betw een 7 -8  and 9 -7  x  10~ 13 cm.
539.185 : 537.534.74 : 539.152.1 see Abstr. 646

539.185.9 : 591.484 652
The action of neutrons on the developing ra t  retina.

Spear, F . G ., a n d Tansley, K . Brit. J . Radiol., 
17, pp. 374-379, Dec., 1944.
539.217.3 : 621.317.39 653

Application o f a  therm al conductivity method to  the 
determination o f moisture-vapour transmission o f 
packaging m aterials. B oor, L ., a n d  D ixon, J. K. 
Paper Tr. J ., 119, TA P P  I  Sect., pp. 176-184, Nov. 2, 
1944.— [Abstr. 405 B (1945)].
539.217.5 : 552.517.4 654

Fluid flow tlirough porous media. I I I .  A ir per
meability o f consolidated sands partly  saturated 
with water. Sen G upta, N . C. Indian J . Phys., 17, 
pp. 338-343, Dec., 1943.— A pparatus fo r m easuring 
gas perm eabilities o f  consolidated sands, partly 
sa tu rated  w ith liquids, is described. T he fnax. rates 
o f  flow o f  a ir beyond which the observed permeabilities 
tend to  dim inish were found for 7 sam ples o f  dry 
consolidated oilwell sands from  A ssam  oil fields. 
A ir perm eabilities o f  these core sam ples a t different 
degrees o f  w ater sa tu ration  were obtained, keeping the 
ra te  o f  flow within the  above limit. W hen the relative 
air perm eabilities were p lo tted  against the correspond
ing w ater sa tu rations the  curves obtained w ith the 
different core sam ples could be divided in to  two types. 
In  the first type, th e  a ir perm eability was constant 
w ithin th e  lim its o f  experim ental erro r until the liquid 
sa turation  exceeded a  certain  value (5-15% ) beyond 
which the  perm eability dim inished, and becam e zero 
as the  liquid sa turation  approached 100%. W ith the 
second type, the  perm eability began to  dim inish as the 
liquid sa turation  increased from  zero. [See A bstr. 
2862 (1943)].
539.219.1 : 536.658 : 532.782 see Abstr. 522
539.26 655

O n the optimum thickness o f  powder specimens in 
X -ray diffraction work. T aylor, A. Phil. M ag., 
35, pp. 632-638, Sept., 1944.—T he optim um  thickness 
o f  a flat specim en is found bo th  fo r transm ission and 
reflection spectra. F o r  a  cylindrical specim en exact 
m athem atical treatm ent is difficult bu t the absorption  
factor is found using the m ethod o f  C laassen [Abstr. 
2214 (1930)] and Bradley [Abstr. 3753 (1935)]. T his 
leads to  the  optim um  thickness, when it exists.

L. s . G.
539.261 : 535.215 : 537.531.8 =  4  see Abstr. 613
539.31 : 548.0 see Abstr. 705
539.31 =  4  656 

On a  particular solution of the equations o f e las
ticity. Parodi, H . C.R. Acad. Sci., Paris, 216, 4, 
pp. 172-173, 1943.—A  solution  (iq , u2, «3) m ay be 
w ritten in th e  form
«,• =  (/,yt +  ¡¿2y  +  li,z)f(ccx +  p y  +  y z ) ,  0  =  1, 2, 3) 
where a, /3, y  and  the  elem ents o f  th e  m atrix  ||/y || are 
constan ts satisfying certain  linear conditions, an d  /  
is an  arb itrary  function. Expressions fo r the  tensions 
are  given. l. s. g .
539.32 : 679.5 657 

Effect o f  environmental conditions on mechanical
properties o f organic plastics. C ardswell, T . S., 
a n d  N ason, H . K . M od. Plast., 21, pp. 121-126 et 
seq., June, 1944, and pp. 125-130 et seq., July, 1944.— 
Y oung’s m odulus, yield strength , u ltim ate strength
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an d  im pact streng th  are exam ined in relation to  
tem perature, continuous heat, m oisture, chemical 
agents and  weathering. N um erous charts illustrate 
th e  effects. E. R. a .
539.32 : 679.5 658

Stiffness and brittleness o f non-rigid vlnyl-chloride- 
acetate-resin compounds. C lash, R. F., Jr., a n d 
Berg, B. M. M od. Plast., 21, pp. 119-124 and  160, 
July, 1944.— M ethods o f  evaluating the  change o f  
m echanical properties over a  tem perature  range 
— 80°C. to  +  40°C. are studied, selecting standard  
tests fo r cantilever and  torsion  stiffness, and  brittle
ness o f  non-rigid plastics. C harts illustrate  results 
o f  these tests. e. r . a .
539.383 :6 7 8  • 659

Stiffening effect of pigments in rubber. G e h m a n, 
S. D . Industr. Engng Chem., 36, pp . 715-719, Aug., 
1944.—T he relative effect o f  volum e loading o f 
carbon  blacks on  stiffness in  com pression is calculated. 
A greem ent w ith experim ental curves is good. T he 
theory explains the  system atic change in shape o f 
load  com pression curves as pigm ent loading is in
creased. I t  accounts qualitatively fo r the  divergence 
between the dynam ic and static  m odulus fo r stocks 
with carbon-black  loadings. *
539.389.3 : 539.4.016 : 678 660 

Effect o f milling on properties o f Hevea and Buna
rubbers. W iegand, W. B., a n d B raendle, H . A. 
Industr. Engng Chem., 36, pp. 699-702, Aug., 1944.—  
T h e  superior tu t-g ro w th  resistance o f  H evea tread 
Stocks over sim ilar G R -S  tread  com pounds is'’ ascribed 
in pa rt to  th e  relaxation and  lengthening o f  the natural 
product when subjected to  severe dynam ic flexure, 
as con trasted  w ith the  failure o f  G R -S  to  relax and 
lengthen. G R -S  is fu rther handicapped by its original 
shortness. M eans o th er than  the  use o f  softeners 
have been sought to  overcom e these shortcom ings. 
T he behaviour o f  Hevea and som e o f  the  synthetic 
polym ers was studied under prolonged and  repeated 
milling. A  m ethod of processing G R -S  which 
lengthens it w ith resultant im provem ent in resistance 
to cu t grow th and  h eat em brittlem ent is described.
539.389.3 : 539.4.016 : 678 661 

T im e/tem perature relations in oven ageing o f GR-S.
H arrison, S. R ., a n d C ole, O. D . Industr. Engng 
Chem., 36, pp. 702-707, A ug., 1944.— R esults o f  
laboratory  stress/strain  and dynam ic cut-grow th tests 
show  th a t the tim e/tem perature relations fo r a  definite 
change in properties follow a  general form : lo g /  
=  k T  +  C  where t  =  tim e o f  ageing, T  =  tem pera
ture o f  ageing, k  and C  are  constants. T he tem p, 
coeff. for changes in stress/strain  properties brought 
ab o u t by oven ageing were: 1 ■ 972 (200%), 2-00 
(300%), 1-945 (tensile strength), and  1-957 (elonga
tion  a t break) for every 10 deg. C. rise in tem perature. 
T he tem p, coeff. fo r change in rate  o f  cu t grow th was
1-715 for every 10 deg. C. This"lower value is a ttr i
buted to  the effect o f  hysteresis an d /o r relaxation during 
the test. A fter ageing, the  properties o f  overcured 
sam ples were ■ superior to  those o f  optim um  cured 
sam ples.
539.389.3 : 539.4.016 : 678 662 

Vulcanization and heat ageing of G R -S. M assie,
G . M ., a n d W a rner, A . E . Industr. Engng Chem., 
36, pp . 720-724, A ug., 1944.— A  m ixture o f  G R -S

and  E PC  black, in the  absence o f  curatives, stiffens 
when subjected to  heat. Tests were m ade on a  G R-S 
tread com pound. Persistent accelerators contribute 
to  an  increasing stiffness with corresponding decrease 
in elongation, and loss in  tea r resistance w ith in
creasing tim e o f  cure and on  air-oven ageing. A 
non-persistent accelerator and  th e  addition  o f  diphenyl 
ethylene diam ine a id  in reducing  these effects. In  a 
G R -S vulcanízate containing a  non-persistent ac
celerator, the  am o u n t o f  added S has a  m arked 
effect on  the  ra te  o f  change in  physical properties on 
air-oven ageing; 5 parts o f  Z nO  yield a  m ore stable 
vulcanízate than  lesser am ounts; n a tu ra l rubber 
antioxidants show  varying degrees o f  effectiveness in 
m aintaining elongation after air-oven ageing.
539.389.3 : 539.4.019 : 678 663

Ageing o f G R -S vulcanizates in a ir, oxygen and
nitrogen. Shelton, J. R ., a n d  W inn, H . Industr.
Engng Chem., 36, pp. 728-730, Aug., 1944.— Com 
parison o f  the ageing o f  G R -S  type vulcanizates in 
a  highly purified N 2 atm osphere w ith the results 
obtained in b o th  the  oxygen bom b and a ir oven shows 
th a t 0 2 plays an  im portan t p a r t in the  changes. T he 
tensile strength  is virtually unchanged in N 2. T he 
m odulus increase obtained in the  oxygen bom b a t 
80°C. is independent o f  0 2 in  the  ageing atm osphere. 
A t 100°C., m ore th an  h a lf  o f  the hardening, as 
m easured by the  m odulus increase after 5 days in air, 
may be a ttribu ted  to  the action o f  the 0 2.
539.389.3 : 678 664

Effect o f m oisture on curing ra te  o f GR-S.
B raendle, H . A ., a n d W iegand, W. B. Industr. 
Engng Chem., 36, pp. 724-727, Aug., 1944.— M oisture 
content o f  the raw  polym er correlates with its curing 
rate . Excessively dry (slow-curing) polym ers can be 
accelerated by m oisture addition. Soap and o ther 
water-soluble im purities do  n o t appear to be the 
cause o f  curing-rate fluctuations. T he changes in 
to ta l m oisture con ten t o f  a  G R -S tread com pound- 
incident to changes in  the  m oisture content o f  the  
carbon  black do  no t affect cure. Conditioning o f  
m ixed -stocks to  increase their m oisture content 
accelerates cure; a t  0 -5  to  1 -0% m oisture on  a  tread  
com pound, curing ra te  is reasonably well stabilized 
even am ong polym ers from  different plants and with 
differing soap  contents. A n alternative m ethod o f  cure 
stabilization is suggested.
539.4 : 678 665

Acrylonitrile-butadiene copolymers. E mmett, R . A. 
Industr. Engng Chem., 36, pp. 730-734, Aug., 1944.—  
M ixtures o f  H ycar O R  with G eon 102 were p repared 
covering the  range o f  concentrations o f  polyvinyl 
chloride from  0 to 100%. These com bine, in varying 
degrees, the sunlight, ozone, and  arom atic-solvent 
resistance o f  polyvinyl chloride w ith the oil-resistant 
and  therm osetting properties o f  H ycar O R . A 
favourable com bination o f  properties was found  w ith 
75% H ycar OR-15 and  25% G eon 102. C om parative 
com pounding d a ta  are given on H ycar OR-15 an d  a  
blend o f  75 parts H ycar OR-15, 25 p a rts  G eon  102, 
and  25 p a rts  tricresyl phosphate  in  typical com pounds. 
T he m ixture has im proved resistance to  tearing,- flex 
cracking, and ageing as com pared with H ycar OR-15.
539.4.01 : 676.4 see Abstr. 748
539.4.01 : 677.46 see Abstr. 149
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539.4.016 : 678 : 539.389.3 see Abstr. 660-662 
539.4.019 : 678 : 539.389.3 see Abstr. 663 
539.4/.5 : 536.48 : 669 666

Properties o f  metals and alloys a t  sub-zero tem 
peratures. D onaldson, J. W. M eta l Treatm., 
pp. 161-170, Autumn, 1944.—Reviews im portan t 
researches carried ou t during 1939-44 and quotes 
results. A  list o f  references is included. m .-v .
539.414 : 534.013 see Abstr. 528
539.5 : 621.983.3 667

Effect of shape on the forinability o f deep-drawn 
sheet-m etal parts. Box, W . A ., a n d Schroeder, W. 
M ech. Engng, N .Y .,  66, pp. 643-648 and  662, Oct., 
1944.— [Abstr. 577 B (1945)].
539.501 : 679.5 =  3 668

O n the rheometry of organic glasses. I .  Scheele, W., 
A lfeis, M ., a n d L ahaye, L. Kolloidzschr., 103, 
pp. 1-7, April, 1943.—T he change in m echanical 
properties o f  therm oplastics, caused by the  addition  o f 
plasticizers, by changes in the  degree o f  polym eriza
tion  and  by variations in the tem perature, is investi
gated by Theological m easurem ents. T he 4 different 
types o f  flow curves, pure  viscous, pure plastic, quasi- 
viscous and quasi-plastic flow, a re  discussed. Flow  
curves for 4  different polyvinyl-acetates a t different 
tem peratures are given. T he area  betw een the flow 
curve, the velocity axis and a parallel to  the  shearing- 
stress axis is term ed the "deform ation  pow er” and is 
show n to depend on  tem perature in a way sim ilar to  
viscosity according to the  A ndrade-S heppard  relation. 
This perm its a  m ore general evaluation o f  flow curves.

R. N.
539.56 : 678 669

Effect o f elastom er crystallization on tests for freeze 
resistance. Fo r m a n, D . B. Industr. Engng Chem., 
36, pp. 738-741, Aug., 1944.— D uring  long exposures 
to  m oderately low tem peratures, N eoprene (G N ) and 
rubber show  a  delayed stiffening th a t begins after 
24 to '2 8  hr. This is caused by crystallization o f  the 
elastom er. T he degree o f  crystallization is a  function 
o f  the sta te  o f  cure. T he m agnitudes o f  the  increases 
in  hardness are dependent upon the  filler and  softener 
con ten t o f  the  elastom er. N eoprene (F R  and GR-S) 
d o  no t show  crystallization effects. C om pounds o f  
N eoprene (FR ) containing certain  softeners may 
undergo delayed stiffening. Som e N eoprene (GN ) 
com pounds show  the sam e effect. T he effects o f  
plasticizers are sum m arized.
54 : 679.5 see Abstr. 759
541.123.2 670

The binary system of P 2 0 5-2C a0 . P 2O 5.1—n .  H ill, 
W . L., Faust, G . T ., a n d R eynolds, D. S. Am er. J. 
Sci., 242, pp. 459-477, Sept., and pp. 542-562, Oct., 
1944.—Equilibrium  relations between P2O5 and 2 C a O . 
P 20 5 were studied by th e  m ethod o f  quenching. T he 
d a ta  are  recorded and the results given in phase dia
gram s. E ight crystalline phases a re  stable a t liquidus 
tem peratures: tetragonal (?) P2O5,, w ith a  triple po in t 
a t  580° and 55-5 cm., C a O . 2P20 5, m .p. 810°, 
2 C a O . 3P20 5, m .p. 774° (incongruent), C aO  . P2O.5, 
m .p. 977° (m etastable), a-calcium  m etaphosphate, 
m .p. 984°, trom elite (observed as a  series o f  solid 
solutions from  32 to  37% CaO), which is 
m etastable below 915° an d  m elts incongruently a t

985°, 2CaO . P2O5 and  a-calcium  pyrophosphate, 
m .p. 1 353°. T h e a  ^ / ?  inversion points o f  C aO  . P2O 5 
and  2 C a O . P2O5 lie a t  693° and  1 140°, respectively. 
Solid solutions were no ted  only in the m ctaphosphate- 
pyrophosphate system , where they occur on  an 
extensive scale, the  ranges fo r the ^-m odifications 
being the  greater.
541.123.3 : 669.7 671

The constitution o f aluminium-copper-magncsium 
alloys a t  460°C. Little, A. T., H ume-Rothery, W ., 
a n d R a y n o r, G . V. J. Inst. M e t., 70, pp. 491-506, 
Oct., 1944.—T he equilibrium  diagram  o f  the system 
A l-C u-M g was investigated fo r alloys annealed to 
equilibrium  a t 460°C. T he range o f  alloys exam ined 
was sufficiently great to  include the com positions o f  
ail the  solid phases w ith which the  A l-rich o r  a-solid 
solu tion  is in equilibrium . A t 460°C. the  phase 
boundary  is divided in to  4 sections, corresponding to 
equilibrium  w ith the  CuA l2, S , T, and  liquid phases, 
respectively. T he a-solid-solubility curve was deter
m ined accurately a t  460° and  375°C., and the triangles 
representing th e  (a  +  CuAl2 +  S )  an d  (a  +  S  +  T )  
3-phase fields were established a t 460°C. T he com 
position o f  the S  phase  corresponds w ith the  simple 
form ula Al2C uM g, in. contradiction  to  the results o f  
previous investigators. T he a /a  +  S  phase boundary  
is show n to obey an  equation  o f  the  type [Mg] x  [Cu] 
=  K, where [Mg] an d  [Cu] a re  the atom ic percentages 
o f  M g and  Cu, respectively. T he T  phase is isom or- 
phous w ith the phase based on the com position 
A l2M g3Z n3 and its com position is in the neighbour
hood o f  th a t given by Laves an d  W itte, nam ely, 
AI6CuM g4.
541.124 672 

Reaction between solids. C astell, H. C., D ilnot,
S., a n d W arrington, M. Nature, Lond., 153, 
pp. 653-654, M ay  27, 1944.—A n investigation o f  the 
form ation o f  spinel, M g A ^ O ^  from  M gO and 
a-A l203  above 1000° shows that, in accordance 
with theory, spinel is form ed a t a  h igher ra te  in a  
reducing atm osphere o r  in vacuum  th an  in air. One 
set o f  briquettes, containing 5% o f  added M g powder, 
was heated in vacuum , and the  o th er was heated  
w ithout evacuation o f  the furnace. D ebye diagram s, 
m ade from  the  products, com pared w ith those o f  
spinel and  the  original reaction m ixture, show ed 
— 65% spinel in the vacuum -baked product and  
~ 2 0 %  in the a ir-baked one. n . m . b.
541.124 673 

A comparative study o f the kinetics and mechanisms
of formation o f the phenylhydrazone, semicarbazone, 
and oxime of d-carvone. Stempel, G . H ., Jr., and 
Schaffel, G . S. J. Am er. Chem. Soc., 66, pp. 1158— 
1161, July, 1944.—T he reactions between N H 2O H , 
phenylhydrazine, and  sem icarbazide and ¿/-carvone 
proceed by th e  sam e m echanism , a re  acid-catalysed, 
show  no salt effect, and  have velocities cc to  th e  conc. 
o f  the ketone an d  the carbonyl reagent. D a ta  agree 
w ith H am m ett’s m echanism  fo r th e  sem icarbazide 
reaction. w . r. a.
541.124 : 536.6 see Abstr. 590
541.124.7 : 537.523 see Abstr. 608
541.127 674

Velocity and yield in continuous-reaction systems. 
D enbigh, K. G. Trans. Faraday Soc., 40, pp. 352-
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373, Sept., 1944.—A  m athem atical paper investigating 
the  yield and  kinetics o f  a  reaction carried o u t con
tinuously (with flow through  a  num ber o f  tanks, 
stirring in  each, and discrete changes o f  conc. a t  each 
tank) as distinct from  batchwise (reactants flowing in 
uniform  m otion through a  single vessel w ith a  min. 
o f  mixing). E quations are set up  relating the  size o f  
reaction space and ra te  o f  production; the relative 
efficiencies o f  working o f  the two types o f  reaction 
an d  the a tta inm ent o f  optim um  conditions are 
discussed. N. m . b .
541.127 ' 675

The influence of alkyl groups upon reaction velocities
in  solution. V. The form ation o f phenyltrialkyl- 
ammonium iodides in  methyl alcohol. E v a n s , D .  P . 
J. Chcm. Soc., pp. 422-425, Sept., 1944.—A  study 
o f  the  reactions betw een several dialkylanilines and 
m ethyl iodide show s th a t in passing from  m ethyl- 
alkylanilines to  diethyl-, ethylpropyl-, d ipropyl-, o r 
dibutyl-aniline, there is a  large increase in activation 
energy accom panied by a  rise in  th e  facto r P Z  o f  the 
kinetic equation . T he observations arc  interpreted 
as being due to  a  steric effect o f  th e  term inal m ethyl 
groups coupled w ith the possible form ation  o f  a  
H  bond.
541.128 676

The action of chromia catalyst on aliphatic Iso
alcohols and Iso-aldehydes. K o m a r e w sk y , V. I ., a n d  
S m ith , L. G . J . Amer. Client: Soc., 66, pp. 1116-1117, 
July, 1944.—A t a tm . pressure in  the presence o f  
C r2C>3, Iso-CjH! [O H  form s B u f CO by a  condensation- 
dchydrogenation (c -d )  process. Iso-alcohols, 
having an  a -substitu ted  C, give n o  (c -d )  reactions 
bu t a re  dehydrogenated to th e  corresponding alde
hydes which rem ain unaffected by relatively high 
pressures, /so-am ylaldehyde a t  h igher pressure is 
converted to  2 : 6-dimethylheptene-3 and a t atm . 
pressure to  B u fc O  in presence o f  C r20 3. These 
results support th e  aldol m echanism . w . r . a .

541.128 677 
C atalytic arom atization o f branched-chain aliphatic

hydrocarbons. K o m a r e w sk y , V. I . ,  a n d  Sh a n d , 
W. C. J . Am er. Client. Soc., 66, pp. 1118-1119, 
July, 1944.—A liphatic  hydrocarbons, contain ing  a  
quaternary  C, which does n o t perm it d irect a rom atiza
tion, a re  dehydrocyclized in  presence o f  C r20 3 -Al20 j  
catalysts to  arom atic  hydrocarbons indicating that 
isom erization occurs during dehydrocyclization. 
Dehydrocyclization o f  aliphatic  hydrocarbons, having 
a  structure w hich allows cyclization in  m ore than  one 
way, takes p lace by a  m echanism  perm itting their 
direct form ation. w .  r . a .
541.128 : 535.375.5 see Abstr. 574
541.128.1 : 541.138.3 see Abstr. 689, 690
541.128.2 678 

On the kinetics o f n itric acid. A bel , E . Trans.
Faraday Soc., 40, pp. 544-545, Dec., 1944.— [See 
A bstr. 1418 (1944)].
541.132 : 535.375.5 679

Study of electrolytic dissociation in strong electro
lytes by Ram an effect. R ao , N . R . Indian J. Phys., 
17, pp. 332-337 and  357-364, Dec., 1943.—T he R am an 
spectrum  o f  trichloracetic acid exhibits conspicuous 
changes on dilu tion  o f  the acid. O n com paring  the

spectra o f  the  acid a t different concentrations and 
o f  Li an d  N a  salts o f  th is acid, the lines o f  this acid 
a re  a ttribu ted  to different kinds o f  radicals, 
(CCl3COO,H)2, CCI3C O O H  and CCI3COO. This 
assignm ent is fu rther supported  by the  corresponding 
changes that these lines undergo on increasing the 
tem perature and  p H  by adding HC1 to  this acid. 
A lso, on com paring this acid with acetic acid, the 
lines are a ttribu ted  to  different bonds, C— C, C —O, 
C = 0 ,  e tc . ' Phosphoric acid and  phosphates, 
b icarbonates and perchloric acid a re  dealt w ith. 
R am an  spectra o f  solutions o f  H 3PO4 are  sim ilar to  
th a t o f  H 2SC>4 and the lines a ttribu ted  to  various kinds 
o f  radicals. T he dissociation o f  H 3PO4 is rapid  as 
fa r as the rem oval o f  the  first H  ion is concerned, 
while fu rther dissociation is very slow.

541.133.08 : 532.14 680
Electrical conductance o f aqueous solutions. I. 

Sodium and potassium brom atcs a t  25°, and the con
ductance of the brom ate ion. Jones, J . H . J. Amer. 
Chem. Soc., 66, pp. 1115-1116, July, 1944.—Values 
o f  conductivity were m easured a t  25° fo r aq. K B r0 3 
(0 0005-0-15 M )  and  aq . N a B r0 3 (0-0005-0-5  M )  
and  densities o f  aq. NaBrC>3 (0-0005-0-3  M ) were 
determ ined a t  25°. T he conductivity B r0 3 a t 25° 
is 55-78 ±  0-05. w. r . a .
541.135.1 681 

The electrolysis o f the nitroparaffins. Pearson, R .,
a n d  Evans, VV. V. Trans. Electrochem. Soc., 84, 
pp . 173-178, 1943.—T he low er aliphatic nitro-com - 
p ounds are good ionizing solvents capable o f  being 
electrolysed if  a  base is added  to  cause ionization. 
T he cathodic p roduct is the  A-alkyl hydroxylam ine. 
T he anodic p ro d u c t is the  carbonyl com pound cor
responding to  th e  nitroparaffin  and  N 0 2. Low 
curren t yields a re  due to  the  oxidation o f  the  A-alkyl- 
hydroxylam ine a t  the anode.

541.135.3 : 621.357.13 _ 682
The electrochemistry o f baths o f fused aluminium 

halides. I II-IV . W e h r m a n n, R ., Y n tema, L. F ., 
a n d V erdieck, R . G . J . Phys. Chem., 48, pp. 259- 
279, Sept., 1944.— [Abstr. 452 B (1945)].

541.138 683
Oxidation-reduction potentials: their significance 

and applications. Stonehill, H . I. J. Soc. Dy. Col., 
Bradford, 60, pp. 176-183, July, 1944.—A  descriptive 
survey covering m echanism , reaction system s, deter
m ination  o f  standard  redox potentials, w ith tabu lated  
standard  reversible values, applications to  analysis, 
potentiom etric  redox titra tion , and redox indicators.

n. m . b .

541.138.2 684 
The electrolytic oxidation of thiosulphate in ethylene

glycol solution. G lasstone, S., B a r r, V. V., a n d 
H eston, B. O. Trans. Electrochem. Soc., 84, pp. 179— 
186, 1943.—In  properly buffered glycol solutions, 
thiosulphate can  be electrolytically oxidized to 
tetrath ionate  a t a  sm ooth  P t anode w ith alm ost 100% 
efficiency. T he presence o f  sm all am ounts o f  w ater 
has little  influence on  th e  efficiency, a lthough there  is 
a  slight falling-off a s  th e  p roportion  o f  w ater is 
increased. C atalysts fo r H 20 2 ■ decom position 
(M n + +  and C u +  + ), w hich reduce the  oxidation 
efficiency in aq. solu tion , have little effect in glycol.
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In  the  presence o f  M n + + , traces o f  w ater d o  no t 
affect th e  form ation  o f  tetrath ionate , bu t w ith in
creasing quantities, the  efficiency falls off in a  linear 
m anner w ith the am ount o f  w ater present. The 
anodic form ation o f  tetrath ionate  in glycol so lu tion  is 
unaffected by alteration  o f  p H  in the range o f  5 to  9, 
provided hydroxyl ions are absent. The m echanism  
o f  the  anodic oxidation o f  thiosulphate to  te tra 
th ionate  is different in glycol and in water.
541.138.2 : 536.77 685 

Reduction o f nltroguanidine. X II. Oxidation
potentials o f the nitro-nitrosoguanidine and the nitroso- 
aminoguanidine systems. H a h n , C., Pribyl, E., 
Libber, E ., C a l d w e l l, B. P ., a n d Smith, G . B. L. 
J. Am er. Chem. Soc., 66, pp. 1223-1226, July, 1944.— 
T he norm al oxidation potentials o f  the  nitro- 
n itrosoguanidine and o f  the nitroso-am inoguanidine 
system  were determ ined. M echanism s, in  term s o f  
p robab le  ionic form s o f  the  reactant, fo r these 
reduction reactions have been suggested w hich are 
based on E n lp H  functional relationships. T he free 
energies and the equilibrium  constants o f  the  reactions 
involved are calculated from  the norm al oxidation 
potentials o f  the several oxidation systems.
541.138.3 686 

Electrolytic reduction o f cinnamic acid. A new
preparative method for Py-diphenyladipic acid. W il
son, C. L ., a n d  W ilson, K . B. Trans. Electrochem. 
Soc., 84, pp. 153-163, 1943.— T he reduction o f 
cinnam ic acid a t a  H g cathode in aq. H 2SO4 containing 
dissolved organic solvent to  increase solubility o f  the 
organic acid is described. T he p roduct contained less 
than  10% o f  /J-phenylpropionic acid, the  rest con
sisting o f  approx. equal am ounts o f  /Jy-diphenyladipic 
acid and polym eric m aterial which was differentiated 
from  the  adipic acid by its h igh solubility in cold 
benzene. T he m aterial seem s to  be form ed by the 
union o f  2 o r  m ore cinnam ic acid molecules with 
reduction o f  som e o f  the carboxyl groups. A  55% yield 
o f  diphenyladipic acid, containing approx. equal 
am ounts o f  the  2  stereoisom ers, was obtained. 
Som e substitu ted  cinnam ic acids have also been 
reduced and  adipic acids have been obtained.
541.138.3 687 

The electrolytic reduction o f amides. I .  N ,N -
dimethylvalcramidc and acetanilidc. Sw a n n , S., J r .  
Traits. Electrochem. Soc., 84, pp. 165-172, 1943.— 
T he electrolytic reductions o f  A'.IV-dimethylvaler- 
am ide to  Y,;V-dimethylamylamine and o f  acctanilide 
to ethylaniline in H 2SO4 solutions were studied a t 
cathodes o f  Cd, Sn, Pb , H g, Z n, A l, Bi, Cu, N i, 
Fe and Co. T he best yields were obtained a t  a  Pb 
cathode. C d and  Z n  show ed som e activity. The 
best yield o f  ethylaniline was obtained a t  a Pb cathode. 
T he only o th er active cathode was Cd. T he influence 
o f  the physical condition  o f  the  surface o f  the cathode 
is discussed.
541.138.3 688 

The polarographic reduction of rhodium compounds.
W illis, J. B. J . Amer. Chem. Soc., 66, pp. 1067-1069, 
July, 1944.— R h  complexes form ed betw een R hC l3 
and  K C N , K C N S, KC1 +  C5H 5N , and  chloro- 
pentam m ine rhodic chloride a re  stable tow ards H g 
an d  give well-defined polarographic steps. Each 
reduction takes p lace from  R h 111 to  R h11 and  in no

case was th e  reduction R h1TI to  R h . Som e R h 
complexes show  no polarographic steps. w. r . a .
541.138.3 : 541.128.1 689 

Electrolytic reduction o f trinitro arom atic compounds
to triamines by use of a carrier catalyst. L ewis, R. W., 
a n d B r o w n , O. W . Trans. Electrochem. Soc., 84, 
pp. 135-143, 1943.— A  SnCi2 carrier catalyst was 
em ployed in the electrolytic reduction of: 2,4,6- 
trinitrobenzoic acid to  2,4,6-triam inobenzoic acid;
2.4.6-trin itro to luene to  2,4,6-triam inotoluene; and
2.4.6-trinitrophenol to  2,4,6-triam inophenol. A  study 
o f  the  conditions affecting the reduction was m ade.

541.138.3 : 541.128.1 690 
The electrolytic reduction of p-nitrobcnzoic acid to

p-aminobenzoic acid. R avenscroft, P. H ., Lewis, 
R. W ., a n d  B r o w n , O. W . Trans. Electrochem. Soc., 
84, pp. 145-151, 1943.—p-nitrobenzoic acid is reduced 
electrolytically to p-am iriobenzoic acid in yields o f 
98 to 98 • 5% using a  Sn cathode and  a  SnCl2 carrier 
catalyst. T he reduction  is also carried ou t a t’ a  Pb 
cathode to  give yields o f  the  am ine am ounting  to 
94 to  95%. A  m ethod fo r isolating the  pure am ino 
acid is described.

541.144: 535.371 ' 691
Some observations on the photochemistry o f fluores

cent substances. I .  The quenching of fluorescence by 
nitric oxide and the photochemical form ation of 
nitroxides. n .  Concentration quenching (self-quenching) 
o f fluorescence. W eil-M alherbe, H ., a n d W eiss, J. 
J. Chem. Soc., pp. 541-547, Oct., 1944.—T he quench
ing o f  the fluorescence o f  polycyclic hydrocarbons in 
solu tion  by N O  is described and  discussed. In 
character and  extent it is analogous to  the  effect o f
O. A n  attem pt was m ade to  isolate stable products 
o f  the photochem ical reaction betw een hydrocarbons 
and N O , b u t owing to  the  instability o f  the prim ary 
photo-nitroxides, only a few m g. o f  nitrogenous 
products were obtained in crystalline form . T he 
concentration  quenching o f  polycyclic hydrocarbons 
and  o f  ethylchlorophyllide was investigated in various 
solvents in an  a tm osphere o f  pure N 2 and  in the 
absence o f  foreign quenching substances. The 
prim ary photochem ical process o f  self-quenching is 
represented by an  interaction betw een excited and 
norm al molecules, an d  the  hyperbolic quenching 
equation  was valid in all cases. T he relation between 
self-quenching and  the  photochem ical form ation o f 
dim ers is discussed. In  photo-sensitized oxidations 
w ith ethylchlorophyllide, self-quenching effects a re  of“ 
great im portance, as the  lifetim e o f  the  excited ch loro
phyll molecule is largely dependent on  the concentra
tion  quenching even in the  presence o f  o th er quenching 
substances.

541.147 : 771.53 692
A proposed spectral sensitivity index to  describe 

photographic emulsions. W hite, D . R . J . Franklin 
Inst., 237, pp. 289-299, April, 1944.— T he use o f  filter 
factor d a ta  fo r specifying co lour sensitivity o f  ph o to 
graphic em ulsions is advocated. A  specific m ethod 
o f  test is outlined, an d  a  form  fo r presentation o f 
results is proposed. Indication  is given o f  th e  calcula
tions which can be  m ade from  the da ta . G ood  
agreem ent is ob tained  between calculated and  experi
m ental values. T he proposed spectral sensitivity
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index is o f  sufficient b read th  and  precision to be a 
practical indication o f  this em ulsion characteristic.

A. H.
541.147.7 : 771.54 693

Symposium on microsensitometry and m icro
densitometry. Photogr. J ., 84, pp. 287-295, Oct., 
1944.—Introduction , H arrison , G . B. T he a s tro 
nom ical aspect, H unter, A . [Abstr. 456 (1945)]; 
M icrodensitom etry in  X -ray crystallography, Stokes, 
A . R . [Abstr. ,712  (1945)]; M icrodensitom etry in 
quantitative spectrographic analysis, Sm ith, D . M-, 
and  L iddiard, E . A . G . [Abstr. 704 (1945)].

5 41 .18 .04 :631 .4  ' 694
A rapid method for the mechanical analysis o f soils 

for extensive soil survey work. V yas, N . D ., a n d 
B atra, K . C. Curr. Sci., 13, pp. 225-227, Sept., 
1944.
541.182.02 : 531.73 : 532.13 695

The size and shape of tobacco mosaic virus particles. 
L auffer, M . A. J. Am er. Chem. Soc., 66, pp. 1188— 
1194, July, 1944.—Tw o essentially m onodispersc 
p reparations o f  tobacco m osaic virus h ad  intrinsic 
viscosities o f  39-0, sedim entation constants corrected 
to  w ater a t  20° o f  185 Svedberg units, and  one had 
a  diffusion const, corrected  to  w ater a t 20° o f
5-3 x  10- 8  cm .2/sec. T he partial sp. vol. was 
determ ined on  2 chemically purified preparations to 
be 0-73. T he size an d  shape o f  the  predom inating 
particles were calculated from  various com binations 
o f  th e  above constants. A  partially  aggregated 
p reparation  o f  virus had  a  bim odal d istribution  o f 
particle sizes, as determ ined from  an electron m icro
graph, and  a n  intrinsic viscosity o f  80-7, and  2 
boundaries in the ultracentrifuge w ith sedim entation 
constan ts o f  187 and  216s. A  highly aggregated virus 
p repara tion  h ad  a  very h igh sedim entation ra te  and 
intrinsic viscosity.

541.182.043 : 532.133 ’ 696
The influence of concentration upon the sedimentation 

ra te  of tobacco mosaic virus. L auffer, M . A. 
J . Am er. Chem. Soc., 66, pp. 1195-1201, July, 1944.—: 
T he reciprocal o f  the sedim entation const, is a  
linear function o f  virus conc. W hen the  sedim entation 
ra te  is corrected fo r the viscosity o f  th e  virus solution 
instead o f  fo r th a t o f  the  solvent, th is dependence 
upon  conc. largely vanishes. T here  rem ains a  small 
residual effect in the  opppositc  d irection which m ay 
be interpreted as being due to  non-ideality o f  the 
solution. D a ta  from  the  literatu re  on  the sedim enta
tion  o f  various polym ers and m acrom olecules show 
th a t this close relationship between th e  apparent 
conc. dependence o f  sedim entation ra te  and  solution 
viscosity is fairly general.

541.182.4 697
The permanence o f an  emulsion sponsored by a  M ona 

wax. A herne, J. C ., a n d  R eilly, J. Trans. Faraday 
Soc., 40, pp. 551-555, Dec., 1944.—A n em ulsion o f  
w ater in  liquid paraffin, p rom oted by a  M ona wax, is 
show n by size-frequency technique (when precautions 
are taken against subm ission o f  th e  system  to  undue 
disturbance) to  possess good perm anence. Since the  
system  has low  m echanical stability  [see A bstr. 2296
(1944)], it is concluded th a t perm anence and  stability 
are n o t in terdependent characteristics o f  em ulsions.

541.183 698
Adsorption of riboflavin by lactose. Influence of 

tem perature. Levtton, A . Industr. E/igng Chem., 36, 
pp. 744-747, A ug., 1944.
541.183.2 699

The adsorption of paraffin-chain salts to proteins.
I. Some factors influencing the formation and separation 
o f complexes between gelatin and dodecyl sodium 
sulphate. Pa nkhurst, K . G . A ., a n d Smith, R . C . M . 
Trans. Faraday Soc., 40, pp. 565-571, Dec., 1944.— 
T he adsorp tion  o f  dodecyl sodium  sulphate to  gelatin 
in áq. solutions and  the influence o f  electrolyte con
centration , p H  and  tem perature, on  the separation  o f  
adsorp tion  complexes was studied. Evidence is 
adduced  th a t adsorp tion  is continuous until a  uni- 
m olecular layer o f  DSS ions attache’d by their polar 
groups to the  basic N  atom s o f  the p ro tein  is form ed. 
F u rth e r addition  o f  DSS results in the  form ation o f  
a  reverse layer with po lar groups outerm ost, and 
eventually peptization occurs.
541.23 : 531.754 see Abstr. 504
541.24 : 532.77 see Abstr. 521 '
541.486 : 535.323 =  3 see Abstr. 560 
5 4 1 .5 :5 4 1 .6  700

The constitutive changes o f the covalent linkages, 
their nature and cause. B u r a w o y , A. Trans. Faroday 
Soc., 40, pp. 537-544, Dec., 1944.—D eform ation  
effects con tribu te  considerably to  th e  physical 
properties o f  H 2 and  o th er covalent linkages. The 
constitutive changes o f  covalent linkages within 
polyatom ic molecules are  analysed an d  their na ture  is 
discussed. T he in tro d u c tio n , o f  the  hypothesis o f 
resonance am ong several (idealized) valence bond 
structures is unnecessary and  in disagreem ent w ith 
num erous facts. A tom s in a  different valency sta te  
behave like different a tom s and , consequently, are 
responsible fo r quantitative, bu t no t qualitative, 
changes o f  linkages. [See A bstr. 2304 (1944)].
541.57 : 538.214 see Abstr. 632
541.6 : 539.133 see Abstr. 641
541.6 : 541.5 see Abstr. 700
541.65 : 535.375.51 see Abstr. 577
541.651 : 535.342 see Abstr. 570
541.68 : 532.14 : 532.133 see Abstr. 511
541.68 : 678 _ 701

Structural features o f Buna S. Relation to physical
properties. K emp, A . R ., a n d Straitiff, W. G . 
Industr. Engng Chem., 36, pp. 707-715, Aug., 1944.—  
T he non-sym m etry in the  chain structure is discussed 
in  relation to  the prevention o f  crystallization and the 
im peding o f  cross-linking during vulcanization. 
F ractionation  d a ta  o n  a regular benzene-soluble crude 
B una S indicates th e  presence o f  an  objectionable 
broad  range o f  polym er sizes. T he lowcst-mol. 
polym er fractions a re  n o t chem ically bound  in the 
vulcanízate bu t rem ain soluble in chloroform . By 
rem oving m ost o f  this low  polym er, the  chloroform  
extract o f  the  vulcanízate decreases accordingly. 
Vulcanizates were prepared from  high- and low- 
m ol. fractions o f  B una S. T he high fractions were 
tough, dry, and difficult to  handle on  the  m ill; the  
low  fractions were so ft an d  sticky. T he tensile 
streng th  o f  vulcanizates from  th e  high fraction was 
>  th a t o f  the w hole polym er, bu t the m odulus was
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considerably increased. F o r  the  low-m ol.wt polymer, 
bo th  tensile and m odulus values were lower. Vul- 
canizates prepared by m ixing natural rubber and  
gutta-percha hydrocarbons show  lower strength than  
e ither o f  the hydrocarbons separately tested.
543.812 : 537.226.8 see Abstr. 602
545.371 : 616.314 see Abstr. 743
545.371 : 620.193.2 702 

Galvanic corrosiveness of soil found by simple p H
test. Phelps, PI. S., a n d K a h n , F . Elect. World, 
N .Y .,  122, pp . 93-96, Aug. 19, 1944.— [Abstr. 263 B 
(1945)].
545.82: 669.71 703

M odifications o f spectrographic methods for analysis 
o f aluminum and its alloys. C allon, R . W ., a n d 
B urgener, J. E. J. Opt. Soc. Am er., 34, pp. 543-549, 
Sept., 1944.—Describes the spectrographic m ethods 
em ployed by the A lum inum  Co. o f  C anada. Full 
details are given o f  the  p reparation  o f  the  sam ples and 
a  graphical calculating board  is described. To 
illustrate the m ethods, th e  standard  procedure for 
(a) the  pure m etal, (6) an alloy, is described. a . h .
545 .82 : 771.54 704

M icrodensitom etry in quantitative spectrographic 
analysis. Smith, D . M ., a n d Liddiard, E. A . G . 
Photogr. J ., 84, pp. 293-295, Oct., 1944.—A  survey 
article  dealing with the  application o f  sensitom etry to 
spectrographic analysis. a . h .
548.0 : 534.1 see Abstr. 530
548.0 : 535.312 : 537.531 see Abstr. 610
548.0 : 536.413 see Abstr. 583, 584
548.0 : 536.413 : 536.63 see A bstr, 591
548.0 : 536.63 see Abstr. 593, 594
548.0 : 539.31 705 

Corrigenda to the paper “ O n the stability o f crystal
lattices. IX . Covariant theory o f lattice deformations 
and the stability of some hexagonal lattices.”  B o r n, M. 
Proc. Camb. Phil. Soc., 40, pp. 262-263, Oct., 1944.—  
Several m istakes and  m isprints in a  previous paper 
[Abstr. 639 (1942)] a re  noted  and the corrections are 
given. These do n o t m odify the special results o f  the 
paper, bu t they give the correct general form ulae.

l. s. G.
548.0 : 620.179.16 706 

A new method for determining the elastic constants
o f crystals. B h a g a v a n t a m, S., a n d B himasenachar, 
J. Curr. Set., 13, p . 229, Sept., 1944.
548.1 : 549.211 707 

N orm al oscillations o f the Td  class diamond structure.
B h a g a v a n t a m, S. Proc. Indian Acad. Sci. A , 20, 
pp. 122-127, Sept., 1944.—-Normal oscillations o f  the 
Td class d iam ond structure were obtained from  group 
theory  on  the  basis o f  a  16-atom  cell as the  repeating 
unit, the sam e m ethod having been previously applied 
to the  Oh class structure  [Abstr. 1878 (1944)]. 
Besides translation , there  are  9 norm al oscillations, 
all degenerate (three 3-1'oId, two 4-fold, tw o 6-fold, 
tw o 8-fold). Expressions a re  derived fo r the cor
responding n o rm al frequencies. w. r . a .
548.55 : 539.133 708

C rystal structure o f coronene. R obertson, J. M ., 
a n d  W h o e , J. G . Nature, Lond., 154. pp. 605-606, 
Arov. 11, 1944.

548.73 709 
The crystal structure o f ammonium pcntachloro-

zincatc. K l u g ,  H . P ., a n d  A le x a n d e r ,  L. J. Amer. 
Chem. Soc., 66, pp. 1056-1064, July, 1944.—T he 
crystal structure o f  ( N H ^  Z nC lj, determ ined from  
L aue and ro tating- and  oscillating-crystal ph o to 
graphs by the P a tte rso n -H ark er and  B ragg-Fotirier 
m ethods, is o rtho rhom bic  bipyram idal, a0 =  8-74, 
b0 — 9-84, c0 =  12-61 A, space group  D y -P n m a ,four 
(N H 4)3ZnCl5 m olecules per un it cell. T he positions 
o f  the  atom s are  fixed by 16 param eters. Z n  atom s 
are  surrounded by Cl atom s a t 2-25 A and  one extra 
C l n o t co-ordinated w ith Zn. T hese extra  C l atom s 
are surrounded  by N H 4 ions a t an  average distance 
o f  3-41 A. O ne kind o f  N H 4 ion is surrounded by 
a  trigonal prism  o f  Cl atom s a t an  average distance 
o f  3-44 A, whilst the o th er N H 4 groups are  sur
rounded by an  irregular polygon o f  8 Cl a t an  average 
distance o f  3 • 32 A. T he Zn-Cl linkings in the  Z n C l"  
tetrahedra  a re  essentially covalent whilst all o th er 
bonds (N -H  excepted) are essentially ionic. T he 
structure consists o f  N H 4, Z n " ,  and  C l' ions and  the  
form ula is (N H ^ Z n C l^  . N H 4CI. w . R. a .
548.73 710 

An X -ray exam ination o f crystals o f triphcnylmethyl
chloride and bromide. W a n g ,  S. N ., a n d  L u, C. S. 
J. Amer. Chem. Soc., 66, pp. 1113-1114, July, 1944.—  
From  X -ray exam ination o f  crystals o f  P h3C C l and 
P h jC B r the  hexagonal units o f  structu re  have 
a0 =  13-97 ± 0 .-0 2  and  13-86 ±  0-02, c0 
=  13-17 ± 0-02  and 13-36 ± 0 - 0 3  A, six m ols. 
pe r un it cell, space group c jj— I I 2 o r  C3— 773. 
T h e  halogen atom s have been approx. located.

w. R. A.

548.73 711 
Crystal structure o f /i-aluminiurn-magnesium alloy.

P e r l it z , H . Nature, Lond., 154, p. 606, Nov. 11,1944.

548.73 : 771.54 712 
M icrodensitometry in X -ray crystallography.

St o k e s , A. R . Photogr. J .,  84, pp. 290-293, Oct., 
1944.—A  brief account is given o f  the way in which 
X-ray diffraction photographs a re  taken and the  
uses to  which they are put. T he photom etric  side is 
then described and  the possible errors dealt w ith. a . h.
549.211 : 535.372 see Abstr. 571
549.211 : 535.372 : 535.375.51 see Abstr. S ib
549.211 : 548.1 see Abstr. 707
549.211 : 620.179 ; 621.9 : 621.386.1 713 

X-rays and indus.rial diamonds. II . T u n n ic l if f e ,
E. J. Industr. D iamond R ev., 4, pp . 271-273, Dec., 
1944.— [Abstr. 491 B (1945)].
550.34 714

Bibliography of seismology, Ja n .-Ju n e , 1944. 
H o d g s o n ,  E. A. Publ. Dom. Obs., Ottawa, 13, 15, 
pp. 253-267, 1944.— [See A bstr. 398 (1945)].
550.341 : 534.647 see Abstr. 542
550.37 : 550 .384:523.746.5  . .715

Summary of earth-current records from  Tucson, 
Arizona, for a  complete sunspot cycle. R o o n e y , W. J. 
Terr. M agn. A tm os. Elect., 49, pp. 147-157, Sept., 
1944.—T he tab les give fo r each com ponent yearly 
an d  m onthly  values o f  the m ean d iurnal variation 
as recorded on  all days and on th e  10 calm est days
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o f  each m onth . F rom  the yearly values the  general 
correlation between earth-current activity and  solar 
activity, as indicated by sunspot num bers, is apparent. 
T he m onthly values confirm  a num ber o f  features 
previously reported. [Abstr. 221 (1941)]. Since 
th e  records cover a full sunspot cycle and  afford useful 
m aterial fo r fu rther study o f  the relationship between 
m agnetic variations, earth-currents, and  th e  conditions 
existing in  the ionized layers o f  the  upper atm osphere.
550.372:621.396.11 716

Electrical properties o f Indian soils a t  medium 
broadcast frequencies. R a h m a n , S. F ., a n d  M u h i, F. 
Indian J . Phys., 18, pp. 31-37, Feb., 1944.—The 
electrical conductivity and  the perm ittivity were 
determ ined each fo r 7 frequencies within the  m edium  
broadcast frequency range, and w ith different m oisture 
contents, by the differential transform er m ethod. 
T he conductivity increases with bo th  frequency and 
m oisture content, th e  ra te  o f  increase w ith m oisture 
is great while th a t with frequency is sm all. The 
perm ittivity decreases w ith frequency and increases 
w ith m oisture content. F rom  the observed values o f  
the  soil conductivity a t 20% m oisture, the  field-strcngth 
a ttenuation  curves fo r all the  stations (except Delhi) 
o f  the A ll-India R adio  are draw n. Suitable aerial 
•heights in relation  to  wavelengths are calculated for 
all th e  A .I.R . transm itting stations.
550.381 717

L is t  o f  g eom agn etic  observatories and th esaurus o f  
va lu es. VI. F l e m in g , J . A :, a n d  S c o tt , W . E . 
Terr. M agn. A tm os. Elect., 49, pp. 199-205, Sept., 
1944.
550.384 : 523.746 718 

Solar and magnetic d a t a ,  April t o  June, 1 9 4 4 ,
M ount Wilson Observatory. N ic h o l so n , S. B., a n d  
M u l d e r s , E. S. Terr. M agn. A tm os. Elect., 49, 
pp. 209-210, Sept., 1944.
550.384 : 523.746.5 : 550.37 see Abstr. 715

550.385 719 
Principal m agnetic storm s, A pril-June, 1944.

Terr. M agn. A tm os. Elect., 49, pp. 206 and  212, 
Sept., 1944.
550.386 : 551.594.52 see Abstr. 729
550.389 720 

American magnetic cliaracter-figure, C A, three-hour-
r a n g e  in d ic e s ,  K , a n d  m e a n  A '- in d ic e s ,  K A , f o r  A p r i l  t o  
J u n e ,  1 9 4 4 . J o h n s t o n ,  H .  F .  Terr. M agn. A tm os. 
Elect., 49, pp. 181-184, Sept., 1944.
550.389 721 •

Five international quiet and disturbed days for
January  to  M arch, 1944. Jo h n s t o n , H . F. Terr. 
M agn. A tm os. Elect., 49, p . 209, Sept., 1944.
550.834 : 621.396.99 722

Combination o f amplitude and frequency modulation 
for communication in seismograph exploration for 
petroleum reservoirs. S h o o k , E . M ., O l s o n , R . W ., 
a n d  K e r r , R . B. Proc. Just. Radio Engrs, N . Y., 32, 
pp. 583-590, Oct., 1944.— [Abstr. 545 B (1945)].
551.241 : 526.6 723

M odem  evidences for differential movement of certain 
points on the E arth ’s surface. S tetso n , H . T. Science,
100, pp. 87-93, Aug. 4, and pp. 113-117, Aug. 11,
1944.— Inter-station discrepancies in observations o f

the  variation  o f  latitude m ay be due to  differential 
displacem ents o f  the observatories concerned. T he 
T alco tt m ethod o f  lat. observation presupposes a  
knowledge o f  accurate declinations, whilst observa
tion  o f  stars above and  below pole, w hich does no t, 
is com plicated by refraction. Differences o f  longitude 
can now  be determ ined from  rad io  tim e signals with 
a  probable e rro r o f  ± 0 -0 0 7  sec. V ariations o f  m any 
times this am ount have been detected in  trans- 
A tlantic  com parisons. Som e o f  the long, variation 
is due to the  annual term  in the lat. variation, bu t an 
unexplained p o rtion  rem ains. O ther long, re
determ inations o f  the past 20 yr. reveal discrepancies 
which could be due to  crustal displacem ents. C aution  
is urged in assum ing th a t the effective velocity o f  radio  
signals is const. Vertical displacem ents o f  the E arth ’s 
crust found from  gravim eter records are  discussed 
and further observations recom m ended. a . h u .

551.311.183 : 536.4.031 : 536.421.4 724
Regarding the form ation o f anchor (ground) icc. 

B e n e d ic k s , C., a n d  S ed e r h o l m , P. A rk . M at. 
A str. Fys., 29A, 3, N o. 22, 7 pp., 1943.—A  semi- 
logarithm ic p lo t o f  the  sp. vol. o f  ice and  o f  super
cooled w ater a round  0°C. shows th a t even a t — 10°C. 
the  sp. vol. o f  w ater is m uch lower than  th a t o f  ice. 
G ro u n d  ice, therefore, canno t be form ed by the 
gravitational transport o f  surface ice crystals to the 
bo ttom . Since ice and q uartz  bo th  crystallize in the 
hexagonal system  in a  sim ilar m anner, a  sandy bo ttom  
will facilitate the form ation  o f  g round ice. The heat 
o f  crystallization will raise the  tem perature o f  the 
adjacent layer o f  w ater to 0°C., a t which it is relatively 
heavy: fu rther grow th is therefore inhibited, and 
frazil ice will n o t form  because nuclei will have been 
rem oved by  the earlier crystallization. a . h u .

551.510.535 : 621.396.9 : 526.92 see Abstr. 486

551.515.2 725
R acer’s storm  ( 1 8 3 7 ) ,  with notes on ether Texas 

hurricanes in the period 1 8 1 8 - 1 8 8 6 .  G eiser, S . W. 
Field and Lab., 12, pp. 59-67, June, 1944.
551.526.6 726

M onthly mean surface tem peratures o f the sea. 
S a n d st r ö m , J. W. A rk . M at. Astr. Fys., 29A, 3, 
N o. 16, 18 pp., 1943.— M onthly, seasonal and annual 
m eans o f  surface tem peratures in 1° x  1° tectangles 
o f  the N .E . A tlantic a re  derived from  observations 
betw. 1900 and 1937. T he m ethod o f  correcting 
tem peratures observed n ear the  boundary o f  a  unit 
o f  space o r  tim e to the centre o f  the  un it is described. 
T he m ean tem peratures are p lo tted  on 15 charts on 
which surface isotherm als a re  indicated. a . h u .

551.577.37 =  3 727
Evaluation o f 30-year records o f the rainfall stations 

o f the Central M eteorological Institute. K r o p f ,  A. 
Schweiz. Bauztg, 123, pp. 225-229, M a y  6, 1944.— 
Z ürich  records o f  intensity r  an d  du-ation  T  o f  rain
storm s in the period 1912-1941 are  exam ined. F o r 
storm s o f  a  given annual frequency, the law r  =  C T_ a  
is found to  ho ld  fo r 10 <  r  <  1 000 m in. F o r  shorter 
periods o f  heavy ra in  the  intensity is less than  th a t 
expected from  this relation . Values o f  C  and  a  are 
tabu la ted  fo r different annual frequencies n  where 
1 >  it >  0 - 1, and  the  results are com pared with o th er 
Swiss values and with m ean results fo r G erm any.
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T he au th o r indicates briefly how  the results can  be 
applied to  the  civil-engineering p rob lem s involved, 
especially in  the  design o f  drainage system s. a . h u .
551.594.12 =  4 728

Electrical equilibrium o f an ionized atmosphere 
(theoretical distribution with height, o f  .he electric 
field, the  conductivity and the ionization density). 
C a g n ia r d , L . Ann. Phvs., Parts, 19, pp. 71—87, 
Jan.-M arch, 1944.—A  stationary  sta te  is supposed to  
exist in a  calm  ionized atm osphere free from  large 
ions; 3 differential equations o f the  1st order, de
scribing the  ionized state, a re  set up, the  general 
integral depending on 3 arb itrary  constants. These 
a re  calculated by m eans o f 3 initial conditions im posed 
by physical considerations. A n appropria te  change 
o f  variable show s th a t the  coefficients appearing  in 
the  equations have very different orders o f  m agnitude. 
T he effect o f  this is th a t in the  lower atm osphere the 
electrical param eters depend only on  th e  m obility and  
the rate  o f  production an d  recom bination o f  ions. 
An integration o f  the  equations is only necessary a t 
high altitudes. G raphs arc given show ing the 
d istribu tion  o f  the electric field, the  conductivity and 
the  ionization density over heights up  to  26 km . 
A t 11 km . there  are  discontinuities in the derivatives 
o f  these 3 quantities. l . s . g .
551.594.52:550.386 729

The geographic incidence o f aurora  and m agnetic 
disturbance, northern hemisphere. V est in e , E. H . 
Terr. M agn. A tm os. Elect., 49, pp. 77-102, June, 
1944.— A  statistical analysis is m ade o f  auroral da ta  
accum ulated in th e  period 1872-1942. T he au th o r 
studies the  varia tion  with geographic position o f  the  
average daily frequency o f  au ro ra  in high latitudes, 
an d  o f  geomagnetic disturbance. T he effect o f  cloud 
and daylight on the  observed frequency o f  au ro ra  is 
assessed, and corrections a re  applied to th e  observa
tions m ade during the Po lar Y ears, and  during o th er 
m iscellaneous investigations o f  th e  past 70 years, to 
ob tain  com parable au ro ra l frequencies. T he results 
a re  exhibited in the  form  o f  isochasms and are  com 
pared with lines o f  equal m agnetic disturbance.

A. HU.
552.517.4 : 539.217.5 see Abstr. 654 
553.621 : 537.228.1 see Abstr. 603, 604 
576.8.095.4: 518.4 730

Graphical representation of growth • gradients. 
H e w l ett , P. S. Nature, Lond., 154, pp. 611-612, 
N ov. 11, 1944.
576.8.097 731

The adaptation o f B act.'lactis aerogenes to  certain 
changes o f medium. L o d g e , R . M ., a n d  H in sh e l-  
w o o d , C . N . Trans. Faraday Soc., 40, pp. 571-579, 
Dec., 1944.— A  strain  o f  Bact. lactis aerogenes in an 
artificial m edium  show s a  rap id  an d  reversible 
ad ap tation  to a  change o f  its C  source from  glucose 
to  glycerol o r  o f  its N  source from  (N H ^ S C ^  to 
glycine. T he particu lar form  o f  the  grow th curves 
and  a  com parison o f  the  grow th o f  washed and  
unwashed cells suggest the hypothesis that adap tation  
is due to  a  change in the balance o f  enzymes controlling 
the lags o f  com peting grow th processes.
576.8.097.3 732

Studies in the mechanism of bacterial adaptation. 
D avies, D . S., H in sh e l w o o d , C. N ., a n d  P r y c e , J . M .

Trans. Faraday Soc., 40, pp. 397-419, Sept., 1944.—  
W hen B. lactis aerogenes (A) is cultured in presence 
o f  proflavine, observed data  a re  in terpreted  by 
postulating th a t proflavine interferes w ith the  synthesis 
o f  the essential grow th factor norm ally found  in the 
filtrate, and  th a t adap tation  occurs by an  expansion o f  
the  enzym e responsible for its production . T he 
m echanism  by w hich this expansion can occur (in a 
difficultly reversible m anner) is considered. T he 
action o f  m ethylene blue on  (A) generally resembles 
that o f  proflavine; adap tation  to  the  dye occurs 
readily. D eterm ination  o f  the  lag/age relations shows 
th a t (A), im m unized by serial subculture in proflavine, 
is also im m une to  m ethylene blue; when trained to 
m ethylene blue it is im m une to  proflavine. T he action 
o f  crystal violet is m ainly sim ilar to  th a t o f  proflavine. 
Cells adap ted  to  resist sulphonam ide are no t trained 
to  proflavine, and  im m unity to  it m ay be conferred 
on these cells w ith partia l loss o f  sulphonam ide im 
m unity, bu t proflavine-trained cells m ay also acquire 
im m unity to  sulphonam ide w ithout losing it to p ro 
flavine. A  sim ple w orking m odel o f  two coupled 
enzym e systems explains som e o f  the  salient facts o f  
bacterial adap tations. T he adap tation  to proflavine 
o f  (A) does n o t occur during  th e  lag phase, and  is 
re tarded  neither by increased acidity o f  the  m edium , 
n o r  by the  accum ulation o f  the  lag-removing diffusible 
cell p roduct. n . m . b .

576.8.097.5 : 6.12.11 733
Outline o f a  m athem atical theory o f the removal o f 

m alarial parasites from the blood stream . L a n d a h l , 
H . D . Bull. M ath. Biophys., 6, pp. 93-104, Sept., 
1944.—In  the  type o f  disease considered, the infection 
is due to  parasites which m ultiply a t  regular intervals. 
This regularity impresses a “ periodicity”  upon the 
course o f  the disease. A  set o f  differential equations 
is proposed which describes the kinetics o f  interaction 
between such parasites and  continuously produced 
phagocytes. Som e general conditions, based on these 
equations, a re  found in o rder th a t th e  num ber o f  
parasites should  increase o r decrease. Som e conse
quences o f  the  equations, o f  biological significance, 
a re  discussed an d  experim ents are outlined fo r the  
determ ination o f  the  param eters appearing in the 
equations. l . s . g .
577.16A : 535.243 see Abstr. 556 
577.16A : 535.372 see Abstr. 572 i
581.44 : 634.97 734

On the form and strength of trees. I .  The trunk. 
O pa t o w sk i, I. Bull. M ath. Biophys., 6, pp. 113-118, 
Sept., 1944.—In  a  previous paper [Abstr. 2281 (1943)] 
a  theory o f  form  o f  plants was developed, based on 
concepts o f  m etabolism  and  m echanical strength. 
The theory' o f  the  strength  o f  m aterials and  know n 
experim ental relations between th e  strength and sp. gr. 
o f  green w ood are  now  used to  derive relations 
between som e geom etric characteristics o f  the  tree.

L. S. G.
591.111 735

O n the theory o f blood-tissue exchanges. I .  Funda
mental equations. S m it h , R . E ., a n d  M o r ales , M . F. 
Bull. M ath. Biophys., 6, pp. 125-131, Sept., 1944.— 
A  theoretical analysis o f  the absorp tion  o f  an  inert 
gas by a heterogeneous system  o f  n  phases, e.g. a  limb 
consisting o f  n tissues, is presented. T he to ta l uptake
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o f  gas up  to a  given tim e is given in term s o f  various 
biological param eters and the  theory predicts how  the  
up take  curve should  change in shape under a  variety 
o f  physiological conditions, and how , from  the  
num erical values o f  the  constants, the values o f  certain 
tissue constants (perm eabilities) may be obtained,

L. s . o .

591.175.6 736 
Adaptation or accommodation in unstriated muscle.

S in g h , I. Proc. Indian Acad. Sci., B , 19, pp. 91-114, 
April, 1944.—There a re  two kinds o f  adap tation  to  
a.c. D uring  one, th e  sensitivity to  K  decreases, and  
during  the  o ther, it increases. O ne is p robably  p ro 
duced by C a, and the  o th er by ions outside. There 
are two kinds o f  ad ap tation  to  chem ical stim ulation; 
one is sim ilar to  the  first k ind  o f  adap tation  to a.c. 
and the second one is probably due to  diffusion o f  ions 
in to  the m uscle fibres. This k ind  o f  ad ap tation  also 
occurs to  a.c. A daptation  m ay be dim inished by 
leakage o f  the adap tation  factor, neutralization  o f  the 
sam e o r  inhib ition  o f  adap tation . T his last appears 
to  be responsible fo r tonic w ithdraw al contractions. 
A daptation  increases with length. A dap tation  and  
fatigue are  identical.
591.175.6 737 

The effect o f tem perature and ions on the impedance
of unstriated muscle and its relation to  permeability 
and excitability. S in g h , I., a n d  S in g h , S . I. Proc. 
Indian Acad. Sci. B , 19, pp. 130-146, April, 1944.—The 
resistance o f  plain m uscle is less th an  th a t o f  striated 
muscle, and  the form er is m ore perm eable than  the 
latter. H  ions increase th e  resistance o f  striated and  
plain m uscle; they dim inish the  perm eability o f  plain 
muscle a n d  cause inhibition. C ations increase o r 
decrease the resistance o f  striated  m uscle in the o rder 
Li <  N a  <  N H 4 <  K . A nions decrease the resist
ance o f  p lain an d  striated  m uscles in the o rder 
Cl <  Br <  N O 3 <  1 <  SC N ; they increase the  per
meability o f  p lain m  isd e  in th e  sam e order. -In 
skeletal m uscle they increase th e  resistance in the 
sam e o rder if  con tractu re  occurs. C a  incieases the 
resistance o f  plain and striated ¡nuscies; in the  latter 
it m ay have an  opposite action. In  plain m uscle it 
decreases perm eability to  ions. M g increases the 
resistance o f  striated  muscle; Ba m ay increase o r 
decrease, while S r has no  significant action. Large 
conc. o f  ions greatly decreases the  resistance. The 
resistance o f  striated  and  unstriated  m uscle decreases 
w ith tem perature; there  m ay be increase a t high tem p, 
o r  before death. A t abou t 0°C., th e  resistance greatly 
increases. Com pression, increases the  resistance, 
owing to  squeezing ou t o f  fluid from  between the 
fibres; this m akes any slight increase in the resistance 
o f  m uscle during contraction  o f  doubtful significance.
591.175.6 : 591.484.3 738 

Sim ilarities between the excitation phenomena in
unstriated muscle and those in the retina. S in g h , I. 
Curr. Sci., 13, pp. 152-153. June, 1944.— Close 
resem blances have been observed between excitation 
phenom ena in the  re tina  and  in those produced in 
unstriated  m uscle under the  stim ulus o f  10 V a.c. a t 
3, 10 and  12 sec./min. an d  w ith 5 V a t 10 sec./min. 
F u rth e r possible analogies to  be deduced from  these 
d a ta  are  discussed. c . j. g .

591.484 : 539.185.9 see Abstr. 652

591.484.3 : 591.175.6 see Abstr. 738

612.015 739
Simplified equations for the distribution o f chloride 

in body water. W il d e , W . S. Bull. M ath. Biophys., 6 , 
pp. 105-111, Sept., 1944.—T he equations describe, in 
term s o f  the  plasm a potassium  concentration , the 
distribution o f  chloride expected when the  quantity  
o f  salt in the  body fluids changes in  health  and 
disease. l . s. g .

612.11 : 576.8.097.5 see Abstr. 733 
612.79 : 621.317.733 : 537.312 see Abstr. 605
612.84 740 

A contribution to  the m athematical biophysics of
visual perception and aesthetics. R a s h e v s k y , N ., a n d  
B r o w n , V. Bull. M ath. Biophys., 6, pp. 119-124, 
Sept., 1944.—A  continuation  o f  previous studies , 
[Abstr. 1438 (1943)]. A n expression for the  total 

•intensity o f  excitation in a discrim inating centre as a 
function o f  the  intensity o f  the peripheral stim ulus is 
derived, and applied to  the  case o f  aesthetic judgm ent 
of'sim ilar polygons o f  different sizes. T he theoretical 
conclusions a re  found to be in agreem ent w ith experi
m ental results obtained by the  use o f  standard  psycho
logical scaling m ethods. l . s. G.

612.85 741 
The rehabilitation service for the hard of hearing a t

Deshon General H ospital, Butler, Pennsylvania. 
T r u e x , E. H ., Jr . J. Acoust. Soc. Am er., 16, pp. 7 1 - 
74, July, 1944.—T he hospital was designed to treat 
a t  least V3 o f  the m any thousands o f  patients whose 
hearing will be  below standard . In  addition  to  arm y 
personnel, there  are  19 lip-reading teachers, 1 speech 
teacher, 1 acoustic physicist and  1 teacher fo r training 
in the  use o f  residual hearing. F o u r otologists a re  
arm y officers. T he chief problem  is to  fit the  patient 
w ith the  m ost satisfactory hearing-aid and teach him  
the  a rt o f  reading lips. In  ab o u t 8 weeks the patients 
are  resto red  to  the  arm y o r civilian life equipped with 
the m ax. available benefits the hospital can supply.

g . e . a .
612.85 : 534.75 see Abstr. 543
613.286 : 537.312 see Abstr. 606
614.7 : 536.423.4 see Abstr. 586
614.71 :535 .21  742

Ray length in sanitary ventilation by bactericidal 
irradiation o f  air. W ells , W . F . J . Franklin Inst., 
238, pp. 185-194, Sept., 1944.
616.314:545.371 743

Need for an  instrument to m easure p H  in localized 
areas o f the mouth. T h o m a s , B. O. A. Proc. Inst. 
Radio Engrs, N .Y .,  32, pp. 453-454, Aug., 1944.—The 
shallow , narrow  gingival crevice a round  the  neck o f  
the  to o th  contains a fluid, the  p H  o f  which m ay or 
m ay no t agree w ith th a t o f  the  saliva. A n acid fluid 
m ay decalcify th e  to o th  structu re  w ith which it is in 
con tact in  th e  cervical region. Since the great 
m ajority o f  lesions occur on  the  side o f  the  too th  next 
to  the lip o r cheek, does the  fluid in the  gingival 
crevice vary in p H  locally in relation to  a single tocth?  
The problem  dem ands a  m uch m ore sensitive indicator 
than  the  litm us papers which are in  present use. The 
instrum ent m ust be capable o f  use directly in the oral 
cavity, and  m ust require a  m in. o f  fluid.
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620.179.16 : 548.0 see Abstr. 706
629.135 : 531.767 : 533.6.011.4 see Abstr. 526
631.4 : 541.18.04 see Abstr. 694
634.97 : 581.44 see Abstr. 734
658.5 : 662 744 

The pattern o f  fuel research. K in g , J. G . J. Inst.
Fuel, 17, pp. 5-14 and  25, Oct., 1944.—T his 1944 
M elchett lecture is a  review o f  (i) the hydrogenation 
o f coal and coal products, (ii) the  gasification o f  coal 
and (iii) / the constitu tion  and  properties o f  coal. 
E ach section is dealt with in a  way which shows the 
im portance o f  conducting researches in  accordance 
with pre-conceived patterns. These patterns naturally  
differ in  different investigations and  a re  followed in 
detail fo r (i) and  (ii), bu t no  well-defined pa tte rn  is 
evident for (iii). Several lines o f  fu rth er w ork are 
indicated. W hen organizing researches, such patterns 
should  be form ulated an d  care should  be taken to  
insure th a t the  various aspects follow the desired 
tim e schedule. S taff an d  equipm ent should  be 
allocated on  the  basis o f  this schedule. R. w . p. 
662 : 658.5 see Abstr. 744 
669 : 536.48 : 539.4/.5 see Abstr. 666
669.7 541.123.3 see Abstr. 671
669.71 : 545.82 see Abstr. 703
676.1.04 : 678.7 see Abstr. 751
676.2.02 745

Magnesium bisulphite pulping process. T o m l in 
s o n , G . H . Pulp Pap. M ag. Can., 45, pp . 817-820, 
Oct., 1944.— Flow  sheets are given fo r the  com plete 
reuse o f  th e  w aste liquors obtained from  the  pulping 
o f  wood using M gH 2(S 0 3)2 in place o f  C aH 2(S 0 3)2. 
T he liquor is evaporated  (this occurs w ithout scale 
form ation) and  burned; the M gO and  S 0 2 are 
dissolved ou t o f  the  flue gases and  used in further 
digestions, and the  heat o f  com bustion o f  the organic 
m atter is utilized. A lternatively, th e  evaporated 
liquor m ay be ferm ented (the alcohol being obtained 
by distillation), o r  treated  for vanillin recovery. J. g .

676.3 746 
U se properties o f newsprint. D o d g e , W . G . Pulp

Pap. M ag. Can., 45, pp. 604-609, July, 1944.— Factors 
affecting the  printability  o f  new sprint a rc  discussed. 
D esirable characteristics are sm oothness, ink ab- 
sorbency and  optical properties (e.g., opacity  and 
brightness, insofar as they affect show -through and 
strike-through by the  ink). J. g .

676.3 : 774/777 . • 747
Developments in the graphic a rts  for the year 1943.

K a n t r o w it z , M . S. Paper Tr. J ., 119, TA P P I Sect., 
pp. 92-98, Sept. 1 , 1944.— A  review, w ith bibliography, 
covering specialty papers, ink  and m aterials fo r its 
m anufacture, inking m echanism s, photo-engraving, 
electrotyping, lithography, stereotype plates, printing 
plates m ade o f  plastics, pa in t printing, and book
binding. J. G.
676.4 : 539.4.01 748 

Observations on wet-strength paper. B r it t , K . W.
Paper Ind., 26, pp. 37-41, 1944.—T he true  criterion 
o f  the  wet strength o f  a  paper after com plete saturation  
is th e  ra tio  wet-strength/dry-strength. G roundw ood 
pu lp  raises the wet strength o f  a paper containing it, 
especially after ageing; alkaline-cooked pulps produce

lower values than  sulphite  pulps. R osin  sizing and 
waxing have no  appreciable effect, b u t tub-sizing and 
coating produce slight increases. T he bursting  and 
tensile strengths o f  wet paper usually follow closely 
resistance to  rubbing. T he im provem ent o f  the wet 
strength by addition  o f  synthetic  and  n a tu ra l plastics 
is discussed. j. a .
677 : 679.5 see Abstr. 760
677.46 : 539.4.01 _ 749

Relative wet strength o f cellulose fibres. L a u e r , K. 
J. M akrom ol. Client., I ,p p .  97-105,1943.—Differences 
in the  wet strengths o f  n a tu ra l an d  regenerated cellu
lose fibres m ay arise from  differences in chain  length, 
crystal lattice arrangem ent and fibre structure. W et- 
strength  tests on  viscose rayon  before an d  after 
conversion back  to  the  native form  (by heating with 
ethylene glycol and  tetra-hydroxyfurfural) indicate 
th a t polym orphism  is n o t responsible fo r wet strength  
in this case. I t  is im possible to  increase appreciably 
the  relative wet strength o f  regenerated cellulose by 
stretching alone, a lthough  the abso lu te  w et strength 
can  in  som e cases be increased in this way. J. G.

678 750 
Pigm ent incorporation in G R -S through latex.

M c M a h o n , W ., a n d  K e m p , A. R . Industr. Engng 
Client., 36, pp. 735-738, A ug., 1944.—T he physical 
properties o f  G R -S stocks prepared by dispersing the  
pigm ent in the  polym er in  the latex stage appear 
superior to  those in w hich the  pigm ent is incorporated  
on the mill. Insulating  stocks can be m ade which 
will have physical properties above those obtainable 
by p resen t m ethods. D ispersion o f  pigm ents in
G R -S latex m ay prove m ore econom ical th an  m ill
dispersion. T he pow er consum ption  w ould be less. 
678 : 539.383 see Abstr. 659 
678 : 539.389.3 see Abstr. 664 
678 : 539.4 see Abstr. 665 
678 : 539.4.016 : 539.389.3 see Abstr. 660-662 
678 : 539.4.019 : 539.389.3 see Abstr. 663 
678 : 539.56 see Abstr. 669
678 : 541.68 see Abstr. 701
678.7 : 676.1.04 751

General aspects o f G R -S  rubber saturants. N a z - 
ZARO, R . T . Paper Tr. J .,  119, TA P P I Sect., pp. 131- 
134, Sept. 28, 1944.—A dvantages o f  G R -S  latex as 
a sa tu ran t fo r p ap er are good film -form ing properties, 
co lou r and  fibre-bonding properties, high elongation, 
freedom  from  odour, it is readily stabilized, and it  is 
com patible w ith n a tu ra l rubber; papers contain ing  it 
re ta in  their flexibility better than  does rubber a fte r 
accelerated ageing tests, and  b e tte r than  plastics a t 
low  tem perature; th e  tearing strengths o f  such papers 
are  closer to those produced by n a tu ra l ru b b er than  
by plastics. D isadvantages are  p o o r tensile strength 
(although it is superior to  plastics in this respect), 
slow vulcanizing ra te , p o o r film tea r under stress, and  
lim ited com patibility  w ith plastics which m ight o ther
wise be  used to reinforce it. I ts  properties a re  com 
pared  with those o f  n a tu ra l rubber and  polyvinyl 
aceta te  plastics. • j .  g .

679.5 752
Synthetic rubber and plastics. Plasticizing of 

vinyl polymers. H a r v e y , J .  Distrib. Elect., pp. 318-
82
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324, Oct., 1944.— Discusses the  factors governing the 
choice o f  plasticizers fo r vinyl polym ers, and exam ines 
suggestions for explaining the  m echanism  o f  plasti
cizing. M.-V.

679.5 753 
High-strength phenolic paper laminates. D ic k e r -

m a n , G . K. Paper Tr. / . ,  118, T A P P IS ect.,p p .  239-242, 
June  29, 1944.—A  sulphite wood pulp sheet, density
0-65, im pregnated on a dip-and-squeeze m achine with 
35 wt% o f  a  phenolic plastic will m ould  to  density 
abou t 1-38 a t 250 lb ./in .2 T he % o f  voids a t  density
1-38 is sufficiently low to  give a  good balance o f 
physical properties w ithout loss o f  water- and com - 
pression-resistance. D rying a t 135-140° for abou t 
1 min. is necessary to  rem ove the  solvent p rio r to 
lam ination. L am inating and m oulding processes are 
described, and the  physical properties o f  cross- and 
parallel-type lam inates arc tabulated . C om pared 
with m etal, paper lam inates are less ductile and m ore 
brittle. J. G.

679.5 754 
Utilization of lignin in plastics. S c h w a r t z , H.

Pulp Pap. M ag. Can., 45, pp. 675-678, 1944.—A  
literature review o f  the developm ents in and present 
position o f  the  use o f  lignin-containing waste from  
wood-pulping and  -saccharification processes as a 
plastic o r as an  extender fo r plastics. T he future 
prospects o f  this application arc  no t very prom ising 
because products having better plastic properties can 
be prepared from  o th er m aterials, and the total 
tonnage o f  m oulding pow ders used (in C anada) is 
very sm all com pared with the  available tonnage o f 
waste lignin. Low-priced lam inates and board 
products offer the m ost likely future. J. g .

679.5 755 
Ethers o f certain lignin derivatives. J o n e s , G . M.,

a n d  B r a u n s , F . E. Paper Tr. J ., 119, TA P P I Sect., 
pp. 104-107, Sept. 14, 1944.—T he preparation  o f  the 
ethers o f  spruce saw dust lignin is described, and 
possible applications o f  th e  new  com pounds in the 
m anufacture o f  plastics a re  discussed. T he ether 
groups enhance stability and hydrophobic properties.

J. G.

679.5 756 
P h en o lic  resins for p ap er-b ase  p lastic s . K l in e , H .

Paper Tr. J ., 119, T A P P I Sect., pp. 128-130, Sept. 28, 
1944.—Phenolic plastics fo r paper lam inates may be 
varied widely according to the type o f  phenol used, 
the  n a tu re  o f  the catalyst, the  properties o f  the 
aldehyde and phenol involved, an d  the reaction 
conditions. Exam ples are given, and the mechanism  
o f  the reaction is discussed. F o r  extrem e resistance 
to  w ater an d  chem icals, a  com bination o f  2 plastics 
is used, e.g., 20% (on the wt o f  paper) o f  a  pene
trating  plastic, followed by a  standard-type plastic 
to  give a  to ta l plastic content o f  50%. Very viscous, 
non-penetrating  varnishes produce paper lam inates 
having im pact strengths equal to  those o f  canvas 
plastic lam inates. Existing plasticizers reduce the 
w ater resistance and th e  ra te  o f  cure o f  phenolic 
plastics, o r  else tend to  sweat ou t o f  the lam inate 
during curing. D isadvantages o f  the use o f  plastics 
in the beater are low re tention and brittleness o f  the 
final product. J. G.

679.5 757 
M ela m in e  lam in ates. M a l a m p h y , R . H . Paper

Tr. J ., 119, TA P P I Sect., pp. 134-136, Sept. 28,1944.—  
Special features o f  m elamine paper lam inates are 
high resistance to  abrasion, solvents and heat; white 
and light pastel shades, deeper colours and trans
lucent effects are  obtainable. D ecorative effects 
result w ith pigm ented and pa tterned  papers. Careful 
contro l o f  the  drying speeds an d  tem perature o f  the 
im pregnated paper is im portant to prevent blistering 
by the  solvents, and fo r the  best electrical properties, 
the solvent con ten t should be below 2%. T reatm ent 
o f  paper with 3% o f  m elamine (from  an aq.-alcoholic 
solution) has no appreciable effect on  absorbency, o r 
flexibility, b u t th e  wet strength  is 60% m ore than  the 
dry strength, and the  d ry  tensile and folding strengths 
are im proved; these properties are retained on  ageing.

J. G.

679.5 758 
Amino resins. H o ft o n , J. Cltem. and Ind., 48,

pp. 410-412, Dec. 2, 1944.—R ecent developm ents in 
'con n ec tio n  With the  comm ercially im portan t urea- 
form aldchyde and  melamine form aldehyde resins are 
reviewed. C onsideration is given to  m oulding pow 
ders, adhesives, lam inated sheet, low-pressure m ould
ing, resins for varnishes and  enam els, and  applications 
to paper an d  textiles. a . m . t .

679.5 : 539.32 see Abstr. 657
679.5 : 539.501 =  3 see Abstr. 668
679.5 ; 54 759

The chemistry o f  plastics. C h ir n sid e , R . C.
G.E.C. Jl. [Gen. Elect. Co.], 13, pp. 74-89, Aug.,
1944—D escribes in a  sim ple m anner the  na ture  and 
origin o f  the form aldehyde and aniline resins, cellulose 
and synthetic polym ers (ethylene, styrene and  vinyl 
com pounds), acrylic esters an d  polyam ides (nylon). 
T he raw  m aterials (coal, cellulose and oil) are dis
cussed and the possibility o f  organo-m etallic com 
pounds with silica as a  base; these would w ithstand 
tem peratures up  to 200°C. e . o . t .

679.5 : 677 760 
Plastics and their future in the textile industry.

Jo n e s , H . J. Soc. Dy. Col., Bradjord, 60, pp. 225- 
232, Sept., 1944.
681.4 761

The use of Columbia resin No. 39 as an optical 
cement. C oles, H . W ., D eu r e r r y , H ., a n d  C u r r y ,
F . P. J. Opt. Soc. Am er., 34, pp. 623-625, Oct., 
1944.
77 : 389.6 762

American standards for photography. J. Opt. Soc. 
Am er., 34, pp. 626-632, Oct., 1944.— Gives std. 
dim ensions o f  X-ray, graphic a rts , m edical X-ray and 
professional portrait and com m ercial sheet film, and 
for dry plates.
771.3 763

Design method for a  Schmidt cam era with a  finite 
source. B e n f o r d , F . J. Opt. Soc. Am er., 34, 
pp. 595-596, Oct., 1944.—D escribes a  graphical 
m ethod for finding the  form  o f  th e  curved face o f  the 
correcting p late in a  Schm idt cam era w hen th e  source 
is a t a  relatively sh o rt d istance from  the  cam era. 
The m ethod is capable o f  giving 5-place accuracy 
w ithout undue labour. j . w .  T. w .
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771.53 : 541.147 see Abstr. 692
771.54 : 522.61 see Abstr. 456
771.54 : 541.147.7 see Abstr. 693
771.54 : 545.82 see Abstr. 704
771.54 : 548.73 see Abstr. 712

772 764
A novel graphical system for representing tone- 

reproduction data. D o r st , P . W . J. Opt. Soc. A/ner., 
34, pp. 597-600, Oct., 1944.—T he vertical scale is a  
linear scale o f  density, increasing upw ards, while the 
horizontal scale represents degrees o f  som e effect or, 
as a  jum p , som e operation, e.g. printing o r develop
ments The d iagram  is convenient for showing, a t  a 
glance, the effect o f  a  series o f  operations on tone 
reproduction and possesses certain advantages over 
the usual H  and  D graph. j . w .  t . w .

772.1 765
The quantitative determination of hypo in photo

graphic prints with silver nitrate. C r abtree , J. I,, 
E a t o n , G . T ., a n d  M u eh l er , L. E . J . Franklin Inst., 
235, pp. 351-360, April, 1943.—T he hypo is converted 
in situ to AgiS, the  transm ission density  o f  the 
sulphide determ ined, and the hypo content obtained 
by reference to a  standard  curve.

772.534 766
The mechanism of normal fog formation in hydro- 

quinone developers. J am es, T. H . J. Franklin Inst., 
234, pp. 371-383, Oct., 1942.—T he ways in which 
fog can be form ed are discussed and two are investi
gated: (1) where there is direct attack  by the develop
ing agent upon silver ions in solution o r upon un
nucleated silver halide surface, and (2) catalytic 
action o f  pre-existing nuclei o f  silver sulphide originat
ing during  the  ripening process. T he characteristics 
o f  the reactions are w orked ou t experimentally, a . h . 
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111 767
A  new  typ e o f  con tact halftone screen . Y ule, 

J. A . C ., Jo h n s t o n , F . B „  a n d  M u r r a y , A. J. Frank
lin Inst., 234, pp. 567-582, Dec., 1942.—The develop
m ent o f  an  im proved type o f  con tact screen is d e 
scribed. Using a transparen t dye fo r the screen 
image, con trast control is obtained with colour 
filters and increased resolution o f  detail results. The 
greatest im provem ent in quality  is got by deep-etch 
offset printing, where it is convenient to m ake a  high
light screen positive from  a m agenta negative by 

.co n tac t through an  orange-red contact screen, a . h .

I l l  768
Theory of the halftone process. II . The diffraction 

theory— calculation o f the light distribution. Y u le , 
J. A. C. J . Franklin Inst., 235, pp. 483-499, M ay,
1943.—I t  was show n [Abstr. 581 (1941)] th a t tire 
observed light d istribution  in the  dots form ed behind 
a  halftone screen was different from  the d istribution 
calculated from  the penum bra theory (geometrical 
optics). A description is now  given o f  an  approx. 
m ethod o f  calculating (on the basis o f  Fresnel 
diffraction theory) this light distribution. F o r  a

typical case, the calculated d istribution checks closely 
w ith th a t determ ined experimentally. a . h .

I l l  ' 769
Theory of the halftone process. III . Dot size and 

halftone density. Y u le , J. A. C . J. Franklin Inst., 
236, pp. 473-487, N ov., 1943.—The theoretical and 
experim ental quantitative relationships betw een the 
dot dia., do t area, and density o f  a  halftone, are given. 
Experim ent does no t agree exactly with theory save 
for screen negatives and positives with sharp  dots. 

, For accurate rendering, highlight dots in a  reproduc
tion m ust increase extremely rapidly in size for small 
density increments in the highlights o f  an  original. 
A “ sem i-dark-field” densitom eter is described which 
elim inates the effect o f  d o t fringe in m easuring den
sities o f  screen positives. T he relationship between 
density o f  screen positive and density o f  p ro o f is 
briefly discussed. a . h .

778.24 770
Brightness constancy in photographic reproductions. 

E v a n s , R. M ., a n d  K l u t e , J. J. Opt. Soc. A m er., 34, 
pp. 533-540, Sept., 1944.—An experim ental study o f  
the problem  o f  pho tograph ing  a sim ple scene show ing 
the brightness-constancy phenom enon, yields the 
following results: (1) All objects w hose illum ination 
is no t visibly related to  that o f  the main object m ust 
be lighted to  nearly the sam e illum inance as it; 
(2) the illum inance on shadow ed portions of, the  m ain 
object m ust be greatly increased; (3) the gradation o f  
illum inance from  the m ain source o f  light m ust be 
decreased by auxiliary lighting; (4) distortion  o f  the 
tone reproduction  scale can n o t com pensate for loss 
in the  brightness-constancy effect; (5) the density o f  
the prin t m ust be so adjusted th a t the m ain object 
appears to  have the correct reflectance. a . h .

778.3 =  6 . 771
Sensitization of photographic plates in u ltra-v io le t

A m b r o sis , R . J. Ptibl. Fac. Cienc. F ls.-M at. La  Plata, 
3, pp. 93-101, July, 1944.—V arious possibilities are 
studied from  the viewpoint o f  application to the 
extension o f  the sensitivity o f  com m ercial plates, 
e.g. by reducing the  gelatine concentration , by partial 
destruction o f  th e  gelatine with dilute acids, by 
production o f  a  secondary emission, and the applica
tion o f  an oil solution in benzene. Practical diffi
culties im pair com m ercial application. A  new m ethod, 
em ploying a  2% fluorene solution, affords favourable 
results. Spectra diagram s present a  com parison o f  
results. r . m .

778.64 772 
Direct processes for m aking photographic prints in

colour. M ees, C. E . K . J . Soc. M ot. Piet. Engrs, 
42, pp. 230-238, April, 1944.— [See A bstr. 1389
(1942)].
778.64 773 

M onopack processes. F r ie d m a n , J. S. J. Soc.
M ot. Piet. Engrs, 42, pp. 271-278, M ay, 1944.—A 
m ethod is outlined fo r m aking colour separations 
from  co lour transparencies. N egative m asks are 
used to correct for the overlaps in the  spectral curves 
o f  the  d'ye images in the  transparency. a . h .
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